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SUPPLEMENT. 


OVUM.  —  In  Animal  Anatomy  and  Phy si-  this  interesting  process  in  the  whole  animal 

<>l<'gy>  the  ^fg,  the  product  of  parental  sexual  kingdom.* 

generation,  from  which  the  young  of  animals         In  pursuing  this  plan,  the  topics  to  be  dis- 

are  produced.  cussed  may  be  arranged  under  the  following 

The  Functions  of  Reproduction,  as  observed  heads:  viz. — 
in  the  higher  orders  of  animals  and  in  the         Jst.  Nature  of  the  Ovum  in  general,  with 
human  species,  are  generally  divided  into  two  reference  to  the  different  forms  of  the  repro- 
clasaes  of  processes  ;  the  one  of  which  com-  ductive  function  in  various  animals. 
prehends    those    operations    bv   which    the        2nd.  The   structure,  properties,  mode  of 
parents  contribute  to  the  production  of  the  origin,  and  formation  of  the  Ovum, 
germs  from  which  the  young  are  formed ;  the        3rd.  The  changes  which  the  ovum  under- 
other,  those  processes  or  changes  which  occur  goes  in  the  process  of  Fecundation,  and  (in  so 
inore  immeaiately  in  the  product  of  genera-  far  as  the  ovum  itself  is  concerned)  the  cir- 
Uon  itself,  and  which  relate  to  the  formation  cumstances  which  influence  that  process. 
or  development  of  the  new  being  from  a  germ        4th.  The  external  circumstances  which  in- 
or  ovum,    [n  the  Article  Generation  of  this  fluence  the  development  of  the  ovum  and 
Cyclopaedia,  the  functions  belonging  to  the  embryo,   especially    Incubation  and   Utero- 
first  of  these  divisions  have  been  described  ;  gestation. 

and  it  is  proposed  in  the  present  Article  to        5th.  The  Phenomena  of  Foetal  Development 

treat  of  the  second  class  of  reproductive  phe-  in  general,  and  the  history  of  the  origin  and 

nomena,  or  those  which  relate  more  imme-  development  of  each  system,  organ,  and  tex- 

diately  to  the  origin,  formation,  and  growth  of  ture  or  the  body. in  particular. 
the  new  being,  and  which  are  usually  described        6th.  The   Functions    of  the  Embryo    or 

under  the  titles  of  Ovology,  Embryology,  and  Foetus  as  compared  with  those  of  the  adult. 
Foetal  Development.  The  wide-spread  importance  of  embryolo- 

In  this,  as  in  the  former  article,  the  history  gical    anatomy   and    physiology  is    now  so 

of  the  functions  as  they  occur  in  the  human  generally    acknowledged    by  all    who    have 

species  will  receive  the  greatest  share  of  our  made  them  a  subject  of  study,  that  to  them 

attention ;  but  in  describing  the  process  of  no  apology  is  required  for  the  length  of  this 

development  of  the  young,  still  more  than  in  treatise.     To  those  who  have  not  made  them 

the  history  of  the  functions  of  the  parents  an  object  of  their  special  attention,  it  will  be 

that  are  preliminary  to  the  production  of  a  enough  at  this  place  to  advert  to  the  exten- 

perfect  germ,  it  is  necessary  to  extend  our  sive  range  of  topics  which  must  be  embraced 

observations  to  the  various  members  of  the  in  an  attempt  to  trace  the  history  of  the 

animal  kingdom,  and  even  in  some  degree  also  first  origin  and  subsequent  evolution  of  all 

to  plantA,  from  which,  as  much  as  from  direct  the  parts  of  so  complex  and  various  a  struc- 

obdervations  or  experiments  in  man,  has  been  ture  as  the  body  of  animals  ;  and  to  remind 

derived  our  knowledge  of  the  individual  facts  them  that  this  department  of  science  pro- 

and  of  the  seneral  laws  relating  to  the  process  fesses  to  describe  not  merely  the  successive 

of  embryonic  development.  changes  of  external   form   and  relation   by 

The  arrangement  followed  in  that  part  of  which  the  several  organs,  springing  from  im- 

ihe  article  which  treats  of  Development  will  perceptible  beginnings,  arrive  at  their  perfect 

be  adapted  more  immediately  to  the  consi-  condition,  but  also  the  more  minute  pheno- 

deration  of  human   reproduction  ;   and  the  mena  of  histological  development,  or  clianges 

statementa  in  regard  to  animals,  or  to  organ-  of  the  several  textures,  which  accompany  the 

ised  beings  in  general,  will  be  made  chiefly  more  obvious  formative  processes ;  that,  as  in 

subordinate  to,  or  illustrative  of,  the  functions  many  instances  the  complete  knowledge  of 
in  the  human  species ;  but  the  facts  in  human 

and  comparative  embryology  are  so  intimately        *  I*  ^««  originally  intended  to  have  treated  iit 

connected,  that  it  will  be  expedient  to  incor-  J|j«  "««  articje  of  the  embryology  of  plants;  but 

.  L  .u       -..•  1  L       J        •  *•  r  the  extent  and  importance  of  that  subject  m  con- 

porale  with  the  article  such  a  description  of  „^ji^„  ^^j^  general  physiology  makes  it  necessary 

the  formative  process  in  ditrerent  animals  as  to  postpone  its  consideration  to  a  separate  article, 

mav  present  a  sketch  of  the  general  nature  of  under  the  head  of  Vsobtablb  Ovum. 
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the  >triK-tiire  an<I  tup.LtloM  ot"  aii  or^au  i-;  ov.lv  ti;te>  in  a  certain  number  of  ani'iial^  tor  tlie 

to  i)o  n[)taincil  hy  tiic  ob-erv.vtion  ut  i\<  r-x-tal  \\\otc  \  e.-n^at.cat  sexu.ti  U»r:ii  of"  the  re|>ro(hjc- 

con  litlon-.,  the  ^iW'ly  ot"  ciL-VLi^'pajc;::  i>  .-.Clc--  tiv-.-  \>  v-v.-e-'^.      A:   rhe  tiine  of  the  |)ubhcatioii 

S(>r_\   (^r  Mi;»|  L!;.cii!ary  to   iiut!i\  (Jt_-i.:r::.,'.r.:'^  d:' ttuit  artx'.o.  rac -^cXi:..!  o.-jans  lia  1  not  been 

of  an.it'»my  an  1   [li}-;  ilcj;  :   that,   in   rL-LL-r.t  lii-coverei  in  a  coa-ivh  ralne    number   of  the 

times,  no  hr.'au  a  ol  ni>jnir\  r^  latiii  j  to  orjatiic  uwcr  a:  ;  r..i.>  .   b  it  -nuc  then,  ttie   a*<"'>i(hions 

natnre    lias    ni.t  Ic    in.»re    rajiiJ    |  r.._'rt.>^.   n.is  a;ai     a^\' '.'•>.te     rt-earciies     of    enii>r\ 'jh)i:ists 

pre-eiUt.'<l     a     ^'•'■•a'cT     am  mnt    or'    nc\v     «.ii--  ha\e     _Ta  .a,.!  \     e.   i  :n>htvl    the     inif)iber    of 

c*)vt.-ri'j>,  or     lias     iiirfutnci  •!     in     a     jrca'cT  aniniaN   so   s:tn.:tea,  b\  brinjin,:  to  li^rlit    the 

ik-irree  the  vie\vs  of   sciuiUiiic   n;cn   on   itlictl  ni.:le  vin>i  ttinale  r^provluotive  oi'ir.tns,  or  their 

hnhjc'cts.   than    the    scimce    of    Ln,br\i>l>^_'v  ;  e^-ential   pr^uiiats.  in   marly  e\er\   ^peeies   of 

that  it  iN  coe\ten>ive  v.itii,  :\nd  iiln^trativt-  oi\  tile  airaii.u  k:n_\ii»in  ;   ^o  that  iu>\\  odIv  a  very 

the    \\h(jie    ran_'e    of   comparative    anat«Mn\  ;  few,  aial   liio-e  ot   the  -iiiij<ie>t    or_:ani'«alion, 

th<it  no  svNtem,  tluTeforc,  of /0');,tjical  c!a«--i-  r«.:nain.  in  w  liicii    the   !  i-ixual   eon*.iitit)n   has 

fication    e.in    be  re^'arJeJ   a>  |  hil.i-o;)!  ical  or  not    been    iktccte.l.      The-e    aninail-»    btloni,' 

coinplrfe  u'lich  nt._'l(.'ct>  the  t'.ict^   aiai  prinei-  e\«.hi>ivc!y  to  tiie  ai\is;on  of  the  aninail  kini:- 

[>!e>  ot  f  ttal  ilevclojun^nt  :   tinai\,tliat    >ome  li'Vn    recently    e-^tabli-lieil    b_\    ZooK)L:i«^ts,    as 

clej)artments  of  patholojieal   ar.atoniv   receive  Pioti>/oa,  e».»:i.|iri;ieiuini_'  the  Poly  ^a-tric  In- 

cc»nsi(icr.ible    ilhi>tration    from    our     science,  fn-oria.  l\hi/>pOvla  and  Poriter.i.* 
and  that  more  e^j)eciall_\  tlie  >cientit"ic   >tiai\  In  all  other  animal>  it  i<  now  ascertained 

and  com[)rehension  of  terati/loi!\  or  coiiirtnit.d  that    tecuiHiated    o\a.    formed    by    an    act    of 

laah'orm.itions  is  f)nnded  entiielv  on  an  accn-  sexa.d   l:- iuTativ)n.  are  the  me.in>)   ot'  scenrini; 

rate  knouled,'e  of  the  phenomena  and  laws  of  the  j>ermantnt   re;  roJaction  of  the    species; 

development.     Oiir   snhject,  therefore,  is  not  but  in  several  or'  tiiem.  a>  i>  e>pecially  well 

only  interestini;  by  itseh",  but  deeplv  important  knovsn    amon^    the    Pol\()ine    tribes,    a    vast 

as  an  e^sentitd    branch  of  philosophical  ana-  muhiplieation  of  iiulividnaN,  sometunes  li\iiig 

toniy  and  |)h\.siol(»i:v.*  separately,  but   more  fre^juently  a>sociated  in 

Before  proceedm.:  with   the  particular  his-  gianip^,   ov   h\inj    in    united    C'  Ionics,    takes 

tory  of  the  ovuin,  and  it-)  ilevelopment  in  man  |)lace  by  a  non->e\ual  proces.-s  ot  rej)roiluction, 

and   the  hiij^her  animals,  which  will  form  tiie  which  n.ay  be  compared  in  many  instances  to 

1,'rcater    part    of  the   fodowini:    article,  .-ome  the  urowth  or  repetition  of  the  jiarts  of  a  tree 

topics    of  a   L'eneral   and    preliminary  nature  or  |)lant  by  bndamj. 
present  theni'^elves  for  our  considenition.  Kecent  investigations   have   maJe   it   more 

The  investiiration  of  the  |)roce>s  of  repro-  and  more  apparent,  that  the  n(^n->exual  niulti- 

dnctioii    in    the   lower   animals    has   made   so  plication  of  animal>  ouL'ht  to  be  «.ii>tinLMii>hcd 

much  progress  duriiiLr  tjje  last  few  vcars,  that  into  several  kinds,  accordim:  to  the*  diMerent 

it    becomes    neces^ary    to    place    betore    the  ciicnm>tance'-  in  which   it   may  occur.      In  a 

reader  a  sketch  of  the  asntct  in  which  more  few,  as  alread\  remarked,  it   is  entirelv  with- 

I  ■  • 

modern  researches  enable  the  physi(do«:i^t  to  out  know  n  sex  :  in  others,  the  non->e\uaI  [)ro- 

vicvv  the  relation  oi'  the  oviun  to  the  sexual  cess  of  gemmation,  or   divi>ion,  gives  rise   to 

peneralive  function,  and  to    the  other  means  new   individuals,  which  are  simply   the   rcjie- 

by  which  individuaU  are  mnhij)lied,  or  species  litions  of  the  pci  feet  or  complete  anin)als  ;  and 

are  reprothued  in  the  whole  animal  kiiii:  !om.  in   a  third   set,  the  non-sexual  nuilli|)lication 

Jn   the   Article  (ii:M:i{  VI  io\,  the    conujionlv  occins  more  frei|uenll\  in  an  incom|>lete  con - 

received  distinction  was  drawn  between   the  ditimi  of  the  animal,  and  often  coi^>ists  in  the 

sexual  and  the  non-sexual  modes   of  genera-  production  of  one  or  more  scries  of  ilissimilar 

tion  ;  and  under  the  l.itier  torm   a  variitv  of  Ibrms  of  animals,  the  last  cemration  ot' which 

processes  of  (iemmation   and    Division   were  alone  becomes  sexually  complete,  ami   propa- 

alhuled  to  as   occasional  or  constant   substi-  Ljates  the   species   bv  fecundateil  ova.      Tiiis 

constitutes   the  vm*iet\    of  the   reproductive 
process  recentU  thstinituished  by  the  name  of 

A  varirty  of  rin  ,.m<tnnr...   l,nv.>   rontrihutrd  Allernatini:  (iJueration. 
to   rniix'   (Iclav    III    tli<'   ap|'*Mraii.'i'  ot    tin-    nnMiit  rrt  r"  i         i-  r  i        -       i 

arti.h.,  soino  of  tl.nii  ,.f  n  natun.  Imvom.I  t\l  n-ii-  Three  torniv,  theretore,  of  non-scxual  annual 

trol  of  tlK-  author.     Ih-  is  sfiisihie,' liouwcr,  that  reproduction,  or  multiplication,  are  to  be  dis- 

an  ajHiIoi^ry  is  due  \,y  |ii,n  t<>  the  Ra«li-rs  of  this  tinguished  from  the  sexual  moile  of  generation, 

work  oil  .IT.. lint  of  111*-  i-iutractioii  of  that  .l.lav.  as  in  the  followinij;  enumeration:  — 
llr   ha.  ..Illy  to  sav,  that  in  tl..'  oont.mi.lati..n  of         i    x^ue  sexual   generation,  direct  or   indi- 
tlM!  vastii(«.s  and  iini>erl-'<  tlv    known    v<»nilition    ot  ^    •        n        •       i  •        ..i       i»     . 

tin.  snl>j..rt,   ],.   has'.v.T  f.  It   more    dispo.-.l    to  iX'c-t    'nail  annuals   excepting  the  I  Votozoa. 
c-n^.i^*' i"  the  invrsti;,Mti<.n  of  sume  of  its  d.tails,  'l-.    >on-sexual    multiplication,    oecnrruig 

than  to  a|»i»i'ar  h*foru  tin-  luiMit-  as  a  systcinatic  only  in  some  of  the  invertcbrated  animals ; 
writer  in  ni^ard  to  it.     'Ihc  chlay  may  liavc  this  Ibt.   In   Protozoa,  in   which  sexual  organs 

ndvanfn-r,  howt'vcr.  that  it  will  mai.U-  Imn  to  in-  i^^^e  not  yet  been  discovered. 
tnMlnco  a  ^rcat<.'r  nnniluT  oj  m-w  <lis(  overie«i,  a  more 
niN'iuate  statement   of  indivi<lnal  facts,  and   more 

eorreet  and  extend.Ml  ;;eneral  views  of  the  suhjcrt         *  The  first  two  of  tlicse  divisions  may  ]>e  desorihtd 

than  mlLrht  have  lieen  possible  at  an  earlier  jteriod,  as  simjtle   nnieellular  mieroseoiiie  aninialenles,  the 

nn<l  that  it  will  atlnid    him  an  o|iportniiity  of  eor-  third  rather  as  a  eomiioiind  or  lon^^ries  ot"  mi«  ros- 

reetin^    and    ampliiyin^    various    statements    eon-  topic  animaleulo<  ■   the  Poriter.i,  or  >poiii:es,  are  in- 

tained  in  the   jirevioiiN  Article  (iKMa:ATioN,  wliiili  chi<led    in    this  division  of   I'loto/.oa.   because   the 

the  proj^ress  ot  diseovery  since  the  time  of  its  pub-  balance  of  evidence  is  decidedly  in  favour  of  their 

lieation  has  rendered  necessary.  nniinal  nature. 
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Sod.  In  Animals  known  lo  be  rfipable   of  ttieir  orginisiition  eUows  that  they  coiuiiit  in 

SL-xual  fKncration ;  including  two  varieties,  viz.  nearly   nil   of  parla   thut  are   riisenliallj  tlic 

«.    Hultiplication    of    aimilar    individuals,  same.     These  parts  in  the  ovarian  ovum  are 

either  in  a  mature  or  immature  condition.  the    following,   beginning   with    that    which 

&.  Multiplication  of  individuals,  generally  njipeara   most   essential :   Ut,   The  Germinal 

duaimilar  from   those   producing   them,   and  Veriele,  or   Genii-ceU;   a   nucleated   organic 

becoming  at  last  mature  or  complete  in  the  cell   of  niicrasvopic   Eize,   geaerally  situated 

ciercise  of  the  true  geaemtive  function.  near  the  surface  of  the  ripe  ovarian  ovum  : 

Some  account  of  these  various  forms  of  the  this   is   embedded  superGcially  in,  Snd,  The 

reproductive  process,   and   especially  of  the  FiteHat,  Ytik,  o»  Yolk,  b  mass  of  oleo-albu- 

Isst,  as  estabtislied  bv  recent  discovery,  sup'  minous     matter,    partly    fluid,    end     partly 

plcoientary  to  that  contained  in  the  Article  cellular   and   granular,  geuerally  of   propur- 

UiENBaATioN,  may  be  introduced  here,  with  a  tionally  much  greater  size  than  the  germ-cell, 

view  to   serve  as   a  foundation   lor   general  and    serving    to    furnish    materials    for  the 

ricwa  of  the   nature  of  the  ovum,  and  its  changes  of  that  body,  and  for  the  develo|>- 

relation  lo  the  reproductive  process  in  ge*  ment  of  the  nc»  lieing.     Both  of  these  paria 

Mf>l.  are  enclosed  by,  3rd,  The  File/line,  or  yoli- 

L  Of  THB  Otdm  in  brnxral,  AS  itELATsi>  Membrmie,  a   vesicular,  nearly   structureless, 

TO  THK  saxUAL  Proccss  OF  GiNEHATioN.  tnembrene,  which  contains  the  rest,  and  gives 

The  term  mam  is  in  this  article  entirely  to  the  whole  usually  more  or  less  of  a  sphe- 
rcMricteii  to  the  product  of  sexual  genera-  riual  form.  To  the  assemblage  of  these  parts, 
tion.  This  body  is  formed  in  theovary  of  the  constituting  the  ovarian  ovuui,  and  which  may 
fenale  parent  (or  in  the  female  organ  of  a  be  looked  upon  as  most  immediately  ini- 
hcrmaplirodite  parent)  by  a  gradual  process  portant  in  connection  with  the  formalive  pro- 
of growth  or  developmenL  When  it  arrives  cess,  there  are  generally  added,  after  it  has 
ax  a  Male  of  maturity,  it  is  spontaneously  dis-  'efl  the  ovary,  and  in  the  progress  of  its 
charged  from  the  place  of  its  formation,  a  descent  through  the  female  passages,  some 
pfvceaa  which  in  the  higher  animals  has  re-  others,  such  as  the  albumen,  outer  membrane 
(»Ted  the  name  of  OBuiahon.  If  left  to  and  shell  of  the  bird's  egg.  In  their  sini  pi  est 
iu  own  unaasiated  powers,  no  organic  change  form  these  additional  parts  constitute  an  ck- 
of  importance  followa  in  the  ovum,  and  it  ternal  covering  of  the  egg,  lo  which  the  name 
mnains  incapable  of  producing  an  embryo,  of  Chorion  is  often  applied. 
Butif^  at  or  near  the  time  when  ihe  ovum,  in  If  the  ovum  be  traced  back  to  its  earliest 
a  state  of  maturity,  leaves  the  ovary,  it  be  sub-  origin  in  the  ovary,  it  is  found  to  consist  at 
JDCted  to  the  influence  of  the  male  product  first  of  the  germinal  vesicle,  germ-cell  or  its 
or  sperm  by  the  contact  of  a  very  minute  nucleus  (_fig.  1,  c).  To  this  cell  the  sub- 
portion  of  that  substance,  it  th«i  undergoes  stance  of  the  yolk  is  added  in  the  progress  of 
the  change  of  Fecundation,  hy  which  it  has  its  formation,  ^nerally  in  a  Gradual  manner, 
communicated  to  it  the  |>ower  of  having  de>  but  in  some  aoimali  more  suddenly, 
vdoped  within  it  a  new  being  specifically 
reaembliog  its  parents.  Pig-  ^^ 

Although  there  are  many  great  apparent 
difltrenee*  in  the  form  and  structure  of  the 
uVBof  animals*,  yet  a  general  comparison  of 


Fig.  1. 


Spermatic  F^baitnf  (From  R,  Wagner  and 
I-eukhardf). 

a,  sptrmstoioB  of  the  Muirrcl. 

b,  eiwrmalozos   of  tlic  dog,  in  the  interior  of  th« 
<h<irian  O™  0/  <t  Mammifer.                    flevelopitie  cell. 

™li;™.iJiJ^»™,''^,'i?  '!'"f,^-«"'  "^"^  The  Spermatic  Siibslance,  or  Sp^rn,  of  the 

jarkfTTaaulHilowmffotll  uftbo  vitelline  memtinnei  ,         ,  "^               .       .  .     .       '          ' - 

r,thKiT«ri«iovumat«ne»rljrt*fieofiUfomistiDn,  n>s)e,  when  exammed  in  its  state  of  matunty, 

II— ill  I  an"  of  (bs  g«nn-ccU  Mutoanded  by  ■  few  as  it  is  applied  to  the  ovum,  and  effects  in  it 

filk  icanuls,  the  peculiar  change  of  fecundation,  is  observed 
to  consist  essentially  of  an  immense  number  of 

•  Tli«  nwrt  Important  of  thw  wPI  bt  noticed  in  minute    bodies,    ^ncrally    consisting    of    a 

a  tatrr  part  of  (Iw  ailicls.  thicker  particle,  with  a  6ne  filament  attached. 
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1(1  t.iirli   c.ii   llii%   ttiitnil   stalcim-iit  i>f  llif   i-oin- 

.111  (,i(i.(c.iRi.l     iii..l     |lro!:r<■^s    of    iht    atin-rit: 

II-  |,r.„cs,   ill   imi I,,  it   will   lie   M'cii   tll:il    llie 

li.'  ..lU  .U-L-.  lufnl   IVmii   lllC  ciNbrju-wlir     T'liiit 
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cell  appears  with  great  probability  to  take  conclusions  as  to  their  mutual  relations,  and 
its  origin  from  the  germ-cell,  or  its  nu-  their  similarity  or  difference,  as  compared  on 
deuSf  or  from  some  part  of  it,  in  combination  the  one  hand  with  organic  growth,  and  on  the 
with  a  determinate  portion  of  the  sperm  other  with  oval  development. 
product,  or  descendent  of  the  sperm-cell ;  and  As  the  accurate  determination  of  these  re- 
we  are  so  far  justified,  therefore,  in  ascribing  lations  is  in  a  great  measure  impossible,  it  will 
the  genetic  process  by  which  the  new  being  be  expedient  for  the  present  to  state  only 
is  formed  to  the  mutual  action  of  the  products  very  briefly  the  general  characters  of  the 
of  two  different  kinds  of  cells,  viz.,  the  germ-  several  non-sexual  modes  of  reproduction, 
cell  and  the  sperm-cell.  *  before  selecting  for  more  particular  consider- 
In  conclusion,  the  ovum  may  be  defined  to  ation  some  varieties  of  the  process,  the  recent 
be  a  distinct  vesicular  body  onginally  formed  investigation  of  which  seems  calculated  to 
from  a  eel,  presenting  throughout  its  exist*  influence  in  a  considerable  degree  future  ge- 
eoce  the  organic  cellular  structure,  consisting  nerai  views  of  the  whole  subject  of  reproduc- 
of  oleo-albuminous  materials,  formed  by  the  tion.  We  shall  also  defer  for  the  present  any 
frmale  of  an  animal  species,  and  capable,  when  minute  consideration  of  the  relation  of  these 
acted  on  by  the  spermatic  product  of  the  processes  to  the  growth  or  development  of 
male,  of  nndergoing  the  successive  changes  of  cells,  for  we  shall  have  occasion  to  treat  more 
embryo-genesis,  by  which,  either  directly  or  at  length  of  that  subject  in  a  subsequent  part 
through  intervening  generations,  the  species  of  of  this  article,  and  in  that  of  vegetable  ovum.  * 
animals  is  reproduced  and  continued.  At  this  place  it  is  only  necessary  to  re- 
The  structural  distinctive  characters  of  an  mind  the  reader,  that  all  processes  of  develop- 
ovum  are,  therefore,  its  enclosure  within  a  ment,  whether  in  the  earliest  or  at  more  ad- 
distinct  vesicular  covering,  and  its  original  vanced  stages  of  formation,  appear  to  consist 
ofganic  cellular  constitution  in  the  germ-cell :  essentially  in,  or  are  more  or  less  intimately 
its  most  important  physiological  characteristic  connected  with,  a  multiplication  of  organic 
is  its  susceptibility  of  the  changes  of  embry-  cells  in  the  parts  that  are  developed.  In  the 
ODtc  development  under  the  influence  of  the  unicellular  beings,fissiparous  and  gem miparous 
^»erm-cell  or  its  product.  multiplication  may  easily  be  recognised  to  be 
II.  Of  tus  NOM-8BXUAL  MoDE  OF  Genb-  proccsses  of  cell  growth  ;  the  one  consisting 
BATioif.  in  the  division  of  the  parent  cell  into  a  pro- 
The  necessity  of  distinguishing  several  kinds  geny  of  two  by  a  nearly  equal  partition  of  its 
of  non-sexual  reproduction  according  to  its  substance ;  the  other,  in  an  extension  and 
occurrence  in  animals  entirely  without  sex,  or  gradual  enlargement  of  a  small  or  limited  por- 
believed  to  be  so,  and  in  those  which  may  tion  of  the  original  cell.  But  in  many  of  the 
also  be  propagated  in  the  sexual  mode,  has  instances  offission  and  gemmation  on  the  larger 
already  been  adverted  to.  A  farther  distinc-  scale  with  which  we  are  acquainted,  observa- 
tion of  the  non-sexual  reproduction  may  be  tion  has  not  yet  pointed  out  the  primary  cell, 
made  according  to  the  nature  of  the  process  if  it  exists,  from  which  the  process  of  division 
itself:  thus,  some  forms  of  it  consist  in  the  or  exteni»ion  begins;  and,  indeed,  most  instances 
development  of  buds,  so  intimately  united  of  fissiparous  division  may,  as  Dr.  Carpenter 
with  the  parent  substance,  that  scarcely  any  has  remarked,  be  referred  to  a  peculiar  modifi- 
differeoce   can   be   perceived  between  their  cation  of  gemmation. 

mode  of  formation  and  that  of  continuous  The  process  of  budding  or  gemmation  is 

growth,  as  in  Hydra  and  various  Polypes  :  usually  stated  to  occur  in  one  of  two  modes. 

other  forms  consist  in  the  development  of  1st,  by  the  extension  of  a  part  of  the  parent 

new  individuals  from  gcnns  so  isolated  in  body  which  remains  in   organic  connection 

their  form   and  cellular  in   their  structure,  with  it  during  the  development  of  the  new 

that  it  might  seem  at  first  sight  arbitrary  individual  from  the  bud  ;  the  attached  bud 

to  distinguish  them  from  ova,  as  in  Aphides  ;  either  sprouting  from  the  exterior,  or  being 

others  appear  to  hold  an  intermediate  place  developed  in  the  interior  of  the  parent  stock, 

and  character  between  these  two  forms,  as  in  2nd,  by  the  development  of  the  new  individual 

tialpa:  while,  in  a  fourth  set,  a  more  complex  from  a  small  detached  portion  of  the  substance 

and  varied  series  of  changes  occurs,  which  may  of  the  parent,  which  undergoes  the  principal 

be  regarded  with  probability  as  modifications  formative  changes  after  its  separation.    These 

of  the  gemmal  or  germinal  processes,  as  in  separate  buds  have  been  called  gemmae,  gem- 

Medusoid  Polypi,  Taenia,  &c.    But  it  will  be  mules,  bulbils,  &c.,  and  two  kinds  of  them 

apparent  from  what  follows  that  we  are  as  may  also  be  distinguished  according  as  they 

}et  very  far  from  that  exact  knowledge  of  the  are  thrown  oflT  from  the  external  surface  of 

nature  and  first  origin  of  buds,  gemmis,  or  the  parent  body,  or  are  formed  and  become 

other  kinds  of  germs,  from  which  animals  mav  loose  within  its  interior.     These  gemmules 

be  multiplied  in  the  non-sexual  modes,  whicFi  have  frequently  attained  to  some  degree  of 

would  enable  us  to  form  satisfactory  general  development  by  the  time^  of  their  separation, 

and  very  oflen  are  provided  with  cilia  over 
*  These  views  have  been  stated  with  great  clear-  their  surface,  which  cause  them  to  move 
mm  by  Prof.  Owen  in  his  various  writings,  especi- 
ally in  hit  Essay  on  Farthenogenesis,  and  Lectures  *  For  a  very  lucid  and  agreeable  statement  of 
on  Gcaeratk>n,  etc^  in  MedicaiTlmes,  1849,  and  by  these  relations  the  reader  is  referred  to  Dr.  Carpen- 
Dr.  Carpenter  in  his  Principles  of  Physiology,  Ge-  ter*a  able  Treatise  on  General  and  Comparative 
Qcnl  and  Comparative.    18dU  Physiology.    1851. 
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rajjidly  throiijzli  fluids.  From  the  first  ihey 
txhiliitsi  iiiimitclv  cellular  and  crannlar  striic- 
ture :  but  it  tloes  not  ap[)ear  that  thev  are 
oi'iuiiially  fornicil  from  any  sini^le  nucleated 
cell :  they  appear  ratlier  from  the  first  to  be  a 
couLrerics  of  cell  prouenies.  They  are  desti- 
tute olan  external  envelope  ;  but,  nevertheless, 
it  may  ot'ten  be  difficult  to  distinguish  between 
them  and  true  ova. 

The  tentletjcy  to  the  multi[)lication  of  indi- 
viduals by  non-sexual  reproduction  is  greatest 
amoni:  those  animals  which  arc  of  the  siin|)lest 
organisation,  and  more  especially  among  those 
in  wiiich  the  cellular  structure  j)redominates; 
not  that  it  is  confined  to  them,  nor  that  it 
occurs  in  all  animals  so  constituteil,  but  that 
it  is  much  more  frc([uent  and  complete  in  the 
simplest  animals  of  each  clasii  in  which  it  has 
been  observed ;  as  if  it  were  more  liable  to 
occur  in  those  s[)ecies  in  w  bich  the  process  of 
individual  development  had  proceeded  to  the 
least  extent  of  advancement  in  the  fi^rmntion 
of  the  living  textures  of  tlieir  bodies.  'J'herc 
is  accordingly  a  remarkable  similarity  in  the 
nature  of  the  processes  of  non-sexual  multi- 
plication and  ordinary  growth  in  these  very 
simple  anin)als ;  anil  it  is  well  known  that  the 
same  relation  subsists  between  a  low  organi- 
sation of  animals,  and  tlieir  rlispositiim  or 
power  to  repair  individual  [)arts  of  their 
bodies  lost  bv  injury  or  acciilent.* 

1st.  Of ///r  Process  <if  Reproduction  in  Pro- 
tozoa^ or  animals  in  trJueli  Ihe  sexual  (list auiion 
has  nof  t/rl  hem  ({iseovered. 

Among  the  Protozoa  reproduction  takes 
place  in  two  modes,  viz.,  l>t,  by  the  process  of 
gemmation  or  fission,  anil,  i?nd,  by  develop- 
ment from  separated  geunnules  or  germs.  For 
an  account  of  the  first  of  these  processes,  the 
reader  is  rcferrcil  to  the  articles  Pf»KY(iASTRi.\ 
and  PoRiFKRA.f 

Amoni;  the  I^olvcastria  multiplication  In* 
division  is  much  more  freijuent  than  that  by 
uemmation.  It  consists  in  the  fission  or  di- 
vision  of  the  whole  unicellular  body  into  two 
nearly  ecpuil  parts,  each  of  which  becomes, 
when  separate,  a  perfect  animalcule  like  the 
original  one  :  in  some  the  division  is  trans- 
verse,  in  others  longitudinal,  and  occasionally 
it  occurs  in  either  of  these  modes  in  diflereut 
individuals  of  the  same  s|)ecies.  The  nucleus 
of  the  unicellular  polygastria  has  been  I're- 
C|uently  observed  to  undergo  division  previous 
to  the  formation  of  the  fissure,  by  which  the 
division  of  the  external  wall  is  completed. — 
a  fact  which  has  led  some  physiologists,  as 
Ehrenberg,  M.  IJarry,  and  Owen,  to  attribute 
to  the  nucleus  an  in)[)ortant  influence  in  this 
process  of  cleavage ;  the  first  of  these  ob- 
servers having  even  conceived  the  nucleus  to 
act  the  part  of  a  male  or  fecundating  organ. 


This  latter  view  is  not,  howxver,  adopted  by 
many  of  those  who  have  made  a  study  of 
this  class  of  animals. 

In  some  of  the  polygastria  in  wliich  the 
process  of  multiplication  is  either  of  a  fissi- 
[)arous  or  gemmiparous  kind,  as  in  Vorticella, 
Uvella,  and  Polythalamous  Khizopoda,  the 
new  individuals  remain  in  connection,  and  are 
associated  together  in  branehetl  pediculated 
groups,  in  connected  masses  of  a  globular 
form,  or  in  regular  spiral  united  series.* 

The  Porifera,  or  s()onges,  apj-ear  to  be  re- 
produced by  a  different  kiml  of  gemmation 
from  that  now  described  in  polygastria,  —  viz., 
by  separate  gemnudes  or  small  jK)rtions  of  the 
substance  of  the  sponge,  which,  soon  after 
having  been  detached  from  the  main  stock,  are 
moulded  into  a  spherical  form,  and,  being  pro- 
viiied  with  cilia,  move  about  in  the  water  with 
great  vivacity  for  a  considerable  period.  The^e 
genimules  are  thrown  oflf*  in  nund)ers  pro()or- 
tional  in  some  measure  to  the  activity  of  the 
nutrition  of  the  sponge,  and  therefore  princi- 
pally during  theearly  part  of  sunnjier.  Towards 
the  ap[)roach  of  winter  a  ditferent  kind  of  re- 
|)roduciivc  bodies  is  observed  to  be  fonned, — 
viz.  small  capsules  containing  globular  germs, 
which,  after  development  within  the  capsule, 
pass  out  of  it  and  produce  a  new  sponge  for 
every  capsule  or  germ.  These  bodies  have 
been  called  ova,  and  certainly  they  bear  very 
great,  resemblance  to  them  ;  but  too  little 
is  known  of  their  nature  ami  orii^in  to  enable 
us  to  form  an  opinion  whether  they  arc  to 
be  rcL'arded  as  |)recisely  of  the  sanie  nature 
as  ova  or  not.  In  the  mean  time  they  may  be 
named  the  capsular  germs.j" 

But  it  appears  that,  among  the  polygastria, 
and  rhizopoda  also,  there  are  sometimes 
formed,  by  a  peculiar  process  not  ascertained 
to  be  of  a  sexual  kind,  mimite  reproductive 
bodies  of  a  cellular  structure,  which,  if  they  are 
not  true  ova,  are  at  least  substitutes  for  them.J 

*  Soo  an  iMtero«itiiig  paper  by  Dr.  Carpenter 
the  (ieiius  Nmiiniiiliiia  and  other  ForaniinilVr.' 
(^lart.  ,b»tu-u.  <»<"  (ieol.  Soe.  IVIj.  18a<>,  fcionie  j"; 
dirious  and  interestinix  remarks  o\\  this  <'I.'i^>  "' 
animals,  and  on  the  nlali«)ns  and  tharaeters  <>f  tlie 
Troto/oa  in  j::«ii(ral,  arc  contained  in  a  recent  paj^'^r 
liy  Mr.  Iluxicy  in  the  Annals  ut"  Natural  lli*<tory 
(is.)l,  vt»|.  viii.  p.  A'M.),  ill  which  he  has  deM-rii'cd 
a  t  urioiis  monoiclhdar  ^a-nus  named  Thalavsieolla, 
which  occurs  in  mav^cs  and  i'ornis  spicul.i  .some- 
what lilvc  a  minute  sponge. 

t  SSce  LaiMiMit's  clc;^ant  inem(»ir,  RecliercUes  sur 
rilyih'e  et  I'lCjuoigc  d'cau  d*»uce.     li^l'J. 

X  AlIu.>ion  is  not  made  here  to  the  production  of 
granules  l>y  the  dilllucnce  oCati  intu.sorian  animal- 
cule erroncou>lv  taken  hv  Khr«'idtcr;f  for  tlie  dcj'o- 
sitiou  of  ova,  hut  to  a  vcrv  ditVcrent  proces.**.  i'"" 
jardin,  >>lio  i>ointcil  out  this  ern»r  (Hist.  Nnt.  o'"' 
Inl'usoires.  p.  HH.),  is  o'^  opinion  that,  besides  the 
prrtccsx's  ot"  fission  and  ^enunation,  wc  know  notlnng 
w  ith  certainty  ot'thc  rep?-oducti<»n  of'inl'usoria ;  hi'^ 
admits  that  it  is  po<>ihh'  that  the  minute  bodies  into 
which  an  inl^lsoriau  hrcaks  up  hy  dillluence  niiuht 
prove  the  ;j,(Tms  of  new  individuals.  l)r.  Carp'  "t'r 
has  mentioned  several  instances  of  a  kind  similar  t'» 
those  alluded  to  in  the  text,  and  has  expressetl  the 
opinion  that  somethiu;^  o1' the  nature  of  sexual  l>n'- 
(Uiction  may  yc(  he  diseovered  to  take  |)lace  in  thc'^e 
animals  (  Tiln.  of  CJm.  and  Comii.  Thy^siol.  p.  -■'•'» 
and  p.  l>17.).     Observations  (da  sinnlar  kind  are  re- 
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Some  recent  obserratJOM  appear  to  throw  each  preaentinc  two  contractile  vesicles  like 
•dditionul  tight  on  this  subject,  and  to  moke  the  parent.  The  cKcape  of  these  bodies,  by 
it  protuble  that  in  some  circumatanci^  this  their  passa^  through  an  a|)erture  temporarily 
proccaa  i«  in  aome  lort  aaslogous,  or  at  leait  fbrmed  in  the  wail  of  the  infusorian,  was 
eqjiralenl,  lo  one  of  aexua]  reproduction.  carefully  observed ;  the  exit  of  each  embryo 

The  fint  accurate  obserration  of  the  de-  occupied  about  twenty  minulea.  tjoon  after 
Tdopment  of  a  progeny  of  youn;;  ccIIh  within  their  escape  they  exhibited  active  ciliary  mo- 
tile bod?  of  a  polygastrian  was  communicated  tion,  and  moved  about  with  all  the  appearance 
by  FocRe  in  1844  to  the  meetine  of  natu-  of  embryo-infusoria.  AUhotigh  the  farther 
ralista  at  Bremen,  and  the  fact  of  the  pro-  development  of  ihctie  bodies  was  not  traced, 
duction  of  internal  germs  or  bodies  resembling  the  observations  on  this  animal,  and  on  an- 
ora  or  sporeg  within  ihe  body  of  these  ani-  other,  the  Urostylu  grandis,  aHurd  sufficient 
maJculei  faaa  recently  received  full  confir-  proof  that  the  infusoria  may  be  propagated  by 
•latioa  &t>ni  the  obscrmlioiia  of  Stein  and  minute  separate  germs,  as  well  as  by  divisioD 
of  Cohn.*  of  their  bodies. 

Id  Cohn'a  observations,  which  were  made         A  simitar  production,  but  more  numerous, 

on  a  pAramaecian  potygastriaa,  the  Loxodes    of  an  internal  progeny,  has  been  observed  in 

the  microscopic  parasitic  animalcule  termed 

-^V-  ^  Oregarina,  which  infests  the  intestinal  canal 

of  a  number  of  insects,  earth  worms  end  some 

a      ■    •  i     ..'   '         '/  other  invenebrate  animal?.* 

The  nmple  Uregarina  consists  of  a  single 
cell  filled  with  granular  substance,  and  con- 
taining a  distinct  nucleus.  It  has  no  inteDtinal 
canal,  nor  other  internal  organisation ;  is  gene- 
rally of  an  elongated  shape,  and  creeps  about  by 
motions  of  glow  contraction  of  its  substance. 
The  formation  of  the  progeny  or  smaller 
bodies  within  the  GrEgarina  is  attended  with 
a  remarkable  change  in  the  parent  animul, 
which  has  been  carefully  observed  by  Stein. 
This  change,  in  which  the  animal  appears 
double  for  a  time,  had  been  previously  no- 
ticed by  Kolliker  and  others,  and  had  been 
intergireted  by  Kolliker  as  the  conversion  ol 
a  single  animal  into  two,  by  a  process  analo- 
Fig.5. 
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a,  uilnalnilt^  rontsinlng  twoyooB^i  A,  rantsla- 
lBK  sis  ;  c,  an*  ol  tbc  smbryoa  e*ca]ung)  d,  t,  two 
dlisM  cmbryiMi 

burtaria,  which  ia  usually  multiplied  like  the 
rest,  in  the  fissiparous  mode,  sometimes  by 
loogiiudinHl,  at  others,  by  transverse  division, 
tt  was  found  that  at  certain  periods  there 
were  formed  within  the  bodies  finely  granular 
roburleaa  cells,  io  some  only  one,  more  fre- 
<iuently  several,  and  occasionally  as  many  as 
sii  or  seven,  nearly  of  a  uniform  sixe,  and 

tfndto  andfr  thehesd  of  'iiparireroDa  rrpnidaction.' 
trr  fnt.  Reiner  Jona,  ia  Ib«  STticle  I'oltoas 
*  Slfia,'Unteniich.  Ub.  die  Entwick.  der  Ii 
titii.  %'KSiunn'a  Archh-.,  1849.  vol.  1.  yi.  1 
.ActinophfTi,    Acinfta,   and    Chilodon    nncii 
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Gregarima  (from  fiMUer.) 
a,rin^1e;  b,c,d,  anlted;  t,f,g,\be  formstion  of 
tlic  navirells-like  progeny;  A,  tbm  of  thns  na- 
vicelliB  ((rom  blcin). 

*  Thaw  sniDiils  wen  fInt  scmnilclT  dmcribed 
by  Uon  l>uraur  in  ISfli  (Ann.  den  Ht.  Stt  vol.  vit. 
p!  ID.).     Thpy  hare  Biace  been  sluilied  with  great 
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froMs  to  transverse  fission.  Steiii,  on  the  of  size  which  it  sustained.  This  verj*  ciinous 
other  han<!,  has  been  convinced  In  a  very  at-  observation  has  been  confirmed  by  Stein,  in 
tentive  oi)iervati(>n  of  the  ditfereiit  sta^'es  of  an  allied  j^enus  Podophyra,  both  of  the  scsmIc 
this  proues-.,  that  it  is  of  an  o[)po?>ite  character, 
antl  tliat,  [previous  to  the  development  ot  the 
yoiinu'  proizeny,  two  c^f  the  (irti^arina;  have 
become  filled,  or  united  into  one.  As  the 
two  are  aix/ut  to  iniite,  they  gradually  chaniic 
their  form  from  th.it  of  elon;:ated  |)lanaiia- 
lik('  animali  nies,  to  that  nearly  ot  hemiNpheres, 
closfdy  pressed  toi,'eth(.r;  then  a  comfdete 
fusion  c>r  unic^n  occurs,  and  the  \\hole  of  the 
^rarmles  of  both  having  become  amali:amated 
in  one  sphere,  the  development  of  the  internal 
proi;iiiy  takes  place  gradually  from  the  mass. 
This  riroL'eny  consists  in  a  vast  nndtitudc 
()['  niimi^e  bodi«'s,  shaped  like  the  Navicelhu 
(amon;^  the  Diatomaceiej,  l)ut  different  from 
thc;^e  bodies,  and  very  proi)al)ly  ctm.stitutin'; 
the  reprochictive  j;erms  or  embryos  of  (Ire- 
^arin.e.  The  development  of  this  Navi- 
eella-like  r)io;:env  into  the  (irci^arina  does 
not  ap()ear  as  yet  to  have  been  traced  ;  as  in 
this  animal,  like  many  other  parasites,  the 
pr();;(ny  is  re(jnired  to  n)ii;rate  during  its  de- 
velopment from  one  stage  to  another,  and  tlie 
little  bodies  are  passi'd  oiit  of  the  jdimentary 
canal  of  the  insect  before  undertroinsi  farther 
changes. 

The  views  and  observations  of  Stein,  how- 
ever, should  they  be  coufirme<l  bv  others, 
would  prove  the  very  remarkable  fact,  that 
the  phenomenon  of  conjugation,  or  fusion  of 
two  nnicellidar  individuals,  hitherto  supposed 
to  be  confined  to  .some  of  the  sinjpler  |)lants, 
as  (Mosterium,  Spirogyra  and  Zygnema,  &e., 
may  occur  also  in  animals  of  a  siniilar  simple 
btrnclure. 

Tiii'se  observations  on  the  Grcijarina  are 
not  altogether  of  an  isolateil  kind.  In  a 
recent  interesting  notice  of  this  subject  by  V. 
Siebolil  *,  he  has  called  attention  to  the  ob- 
servation of  Kolliker  on  the  coniuiration  or 
fusion  of  two  iiuhviiluals  of  Actinophrys'[-,  a 
spherical  infusorian  animalcule  analogous  to 
the  Amuuba  or  Uiiizopoda,  l)y  its  slowly  con- 
tractile, aniorphons  texture,  and  its  long,  ra- 
diating, contriKtilc  j)rocesses.  Kolliker  ob- 
.served  two  individuals  of  this  animalcule  to 
approach  each  other,  adhere,  and  ^ratlually  to 
fuse  into  one,  wduch  soon  assumetl  the  same 
globular  form,  with  the  radiateil  contractile 
processes,  as  each  of  the  two  that  formed  it, 
and  differing  only  from  them  by  the  increase 


.success  liy  vnrious  ohsorvrT:*,  ns  A'.  Sii'boM  (liritrnL:. 
/.  Naturi;cmh.  Wirlu'llos.  'I'liicro,  lN.>!«,  p.  (i,'{.). 
Ib'iile  (MiilKr's  Aroliiv,  IHl.".,  p.  ;;<;:>.)»  'i""!  ^t.-in  in 
tin-  ."i.iDn-,  1818,  p.  l.sj.  KtilliKvr  (Z«.Mt^<'Ii.  r.  Wiss. 
/ool.  IMN  and  18  !'.>),  and  ms  many  as  eighty  dif- 
tiTcnt  spcrios  ot'tli'Mu  havo  iu>w  Im'.-m  di><(>\  «'i»'d. 

•   Zoitsih.    f.    Wisson>cli.    /uoi.     March,     18.M, 
p.  iV2. 

f  (>p.  »'it.  1810,  p.  *Jn7.  In  tliis  very  iiitoirstiiiLC 
nu'iuoir  Ktilliki-r  lias  jirovt-d  du'  animal  natiiio  ot" 
tho  A»(iuoi)lir>  s  l>v  his  <»l»<.crvatioiw  on  its  miifrao- 
tilitv.aiid  nn  tho  inajmcr  in  which  tlio  partirlis  (f 
sohd  MiattiTs,  v«'^«'taM«'  and  aijini;d,  aro  inv('Ivr<l  in 
its  suh-«taiui'  tor  tho  pur]'ose  «>t'  diijo>.ti»»n,  and  thrir 
ivniains  again  rojci  tod  when  that  p^ocL•^a  is  com- 
pleted. 


and  [)cdiculated  kind  ;  and  V.  Siebold  has  olv 
served  the  same  phenomenon  in  a  species  of 
Acineta  belonging  to  the  same  family  of 
Infusoria.  Cohn,  also,  has  repeated  and  con- 
firmed Kolliker's  observations  in  the  Acti- 
noi)hrys  sol,  and  has  made  a  farther  discovery 
of  great  interest  in  connection  with  the  pro- 
cess of  conjugation  in  these  animals,  hav.ng 
ol)served  after  the  union,  both  in  the  Acineta 
and  Actinophrys,  the  development,  at  certain 
periods,  between  the  united  individuals,  of  a 
spherical  body  of  considerable  size,  vesicular 
form,  and  containing  within  it  a  nuclear  forma- 
tion of  variable  magnitude. 

Although  the  fiirther  development  of  this 
body  has  not  yet  been  traced,  it  seems  not 
improbable  to*  V.  Siebold  that  it  may  be 
analogous  to  the  reproductive  capsule  or 
sporo-c\st  of  the  conjugating  Closterium  or 
Z\gnema*,  from  which  bodies  it  seems  to  be 
certain  that  a  number  of  reproductive  spores 
are  produced. 

Since  the  foregoing  was  written,    indeed, 
renewed    researches    by   Stein f   have    come^ 
under  my  notice  which  are  confirmatory  ot 
the  view  previously  stated  as  to  the  repro- 
ductive process  in  (Tregarina,  and  cx|)Iain  in 
a    great    degree    the    apparently   incomplete 
observations  of  Pineau}  and  others  as  to  the 
var\ing    conditions    of   Vorticella,   and    aLso^ 
extend  our  knowledge  of  the  production    ot^ 
germs  of  the  hifiisoria.     Stein  observed  the 
Vorticella    microstoma   to    lose    its    pedicle, 
become  free,  assmne  the  globular  form,  and 
at  last  to  be  enclosed  in  a  cyst  produced  by 
exudation  from  its  own  body.     After  a  time 
the  band-like  nucleus  of  the  encysted  Vorti- 
cella is  divided  into  a  luimber  of  small  discoid 
bodies,  nv)t  by  a  regular  or  progressive  process 
of  cell-cleavage,  but   at   once   and    directly. 
These   minute    bodies   gradually  increase    in 
size  at  the  ex|)ense  of  the  granular  and  fluid 
substance  surrounding  them  in  the  cyst,  ami 
ultimately  escape  in  the  form  exactly  of  iMonas 
colpoda  (of  Hhrenberg).     These  very  soon  fix 
themselves;  and  a  fine  pedicle  is  developed  at 
the  place  of  attachment.       In  other  instances 
the    Vorticella-cyst    was  observed    to    send 
forth  long  contractile  processes  from  its  sur- 
face, and  then  assumed  very  much   the  form 
and  appearance  of  an  Acineta  or  Actinophr}s; 
and  in  this  case  a  new  Vorticella  was  formetl 
in  the  interior  in  the  manner  of  a  bud.     The 
Vorticella,  therefore,  it  would  appear,  is  ca- 
pable of  reproduction  in  two  modes, —  by  the 
ilevelopment  of  embryocs  from   the  divided 
nucleus,  which  Stein  on  this  accoimt  proposes 
to    call    nucleus  germinativus  (the   testis    of 
Ehrenberg)  ;    and     by    gemmation    from    an 
intermedhite   Acineta   form.     Tlie  first  form 
Stein  would  regard  as  the  equivalent  of  sex- 

•  See  the  Article  Vkgktable  Ovim  fur  an  ac- 
count of  this  process  in  the  lower  tonus  of  plants. 
t  Zeit.seh.  I'nr  \\'i><en.s<h.  /ooi.     Feh.  I8o2. 
I  Ann.  aes  S-:en.  Nat.  18  lo  and  1818. 
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ual  prodnction  ;  the  second  as  coming  under  has  not  yet  been  ascertained,  there  may  still 
the  category  of  alternate  generation ;  and  the  be  propagation  by  means  of  minute  germs, 
Voiticelta  embryo  of  the  Acineta-form  either  the  reader  will  already  have  drawn  a  con- 
repeats  its  gemmal  multiplication,  or  becomes  elusion  as  to  the  very  insufficient  nature  of 
cDCYsted,  and  gives  rise  then  by  its  nuclear  the  proof  that  can  now  be  adduced  in  favour 
diruion  to  embryonal  production.  Other  of  the  view  that  certain  animals  may  arise 
new  forms  of  Infusoria  are  described  by  Stein  independently  of  nre-existing  individuals  of 
under  the  names  Spirochona  gemmipara,  the  same  species.  The  hypothesis  might,  per- 
Deodrocometes  paradoxus,  and  Lageno-  haps,  be  at  once  dismissed  with  the  remark 
phrys  vaginicola,  ampulla,  and  nassa,  in  which  of  a  recent  writer*,  "  that  it  is  safer  to  trust 
the  mode  of  reproduction  is  somewhat  similar,  to  generally  prevailing  laws,  than  to  confide  in 

These  observations  at  once  show  the  im-  such  of  our  observations  as  are  contrary  to 

portaoce  of  the  views  entertained  by  some  them.'*    But  as  ift  the  article  Generation  f, 

authors  as  to  the  share  the  nucleus  may  take  the  author  was  led  by  a  careful  examination 

io  new  production,  and  strongly  indicate  that  of  the  evidence  then  available  on  the  subject, 

much  still  remains  to  be  known  from  ob-  to  admit  the  probability  of  the  non-parental 

serration  of  the  processes  of  reproduction  mode  of  production  as  an  exceptional  occur- 

afflong  the  Infusoria.  rence,  at  least  amone  the  lowest  tribes  of 

Should  these  observations  be  confirmed,  animals  and  plants,  and  as  that  hypothesis  has 
another  analogy,  in  addition  to  those  already  since  gradually  lost  more  and  more  of  its  pro- 
observed,  will  t>e  shown  to  exist  between  the  bability,  from  the  accumulated  opposing  proofs 
ofganisatioo  and  functions  of  the  Protozoa,  resulting  from  more  recent  researches,  so  as, 
and  those  of  the  lowest  plants.*  The  ten-  in  his  opinion,  to  be  now  no  longer  tenable,  it 
dency  of  various  other  recent  researches,  to  may  be  proper  at  this  place  to  review  briefly 
which  it  has  been  impossible  to  refer  more  the  bearing  of  the  present  more  advanced 
particularly  in  this  place,  seems  to  be  to  show  knowledge  of  the  generative  process  upon 
that,  in  addition  to  the  more  common  and  this  long  and  keenly  debated  question. 
obvious  mode  of  multiplication  by  division  Admitting,  in  the  meantime,  that  the  ova, 
and  gemmation,  by  which  the  Infusoria,  when  or  separate  germs  of  Infusoria,  have  not  yet 
vigorous  and  well  nourished,  are  reproduced,  been  discovered  with  certainty,  there  are  not 
there  are  other  means  by  which,  in  dif-  wanting  direct  experiments  which  demonstrate 
ferent  circumstances,  the  more  permanent  re-  that  in  an  infusion  of  organic  matter  which 
production  of  the  species  may  be  secured;  would,  when  exposed  to  the  air,  naturally 
that  minute  cells  are  formed  within  them  furnish  a  rapid  succession  of  these  produc- 
fbr  that  purpose,  which  may  at  present  be  tious,  the  development  of  living  organisms 
called  reproductive  cell-germs  rather  than  ia  entirely  suspended,  if  the  arrangements 
ova,  till  a  more  complete  knowledge  shall  are  made  such  as  to  render  it  impossible 
hare  been  obtained  of  their  nature  and  of  for  any  germ  or  other  part  of  a  previously 
the  circumstances  attending  their  formation ;  existing  infusorian  animalcule  or  plant  to  be 
and  that  it  is  very  probable  that  in  the  communicated  to  the  infusion.  The  experi- 
protozoa,  as  in  the  simplest  plants,  the  com-  ments  of  Schultze  and  of  Schwann  are 
bination  of  the  contents  of  two  cells,  to  all  valuable,  as  appearing  to  have  secured,  in 
appearance  similar,  may,  as  in  the  process  of  a  great  measure,  the  above-mentioned  con- 
conjugation,  be  the  necessary  preliminary  step  diuons,  without  otherwise  interfering  with  the 
to  the  development  of  the  reproductive  germs,  validity  of  the  result.     The  first  of  these  ob* 

It  ought  at  the  same  time  to  be  kept  in 

view  that  the  Infusoria  may,  like  many  other  Fig.  6. 
animals,  be  subject,  some  to  metamorphosis, 
and  others  to  alternate  generations.  Already, 
since  the  publication  of  the  great  work  of 
Ehrenberg,  roost  important  modifications  of 
hb  system  of  these  animals  have  been  found 
necessary,  and  it  seems  almost  certain  that  it 
is  destined  to  undergo  still  farther  changes, 
many  of  those  forms  which  are  now  recog- 
nised as  belonging  to  distinct  genera  and 
species  being  possibly  no  more  than  different 
stages  of  development  of  the  same  animal. 

2od.  0/  the  potii&Uiiy  of  primary,  direct^  or 
uotfparcHlal  production  of  ammals,  or  of  to* 
called  spontaneous  and  equivocal  generation. 

From  what  has  before  been  stated  as  to  the  .         ^          ,      . .    «  t  n    -            ^  «i      

my  general  .nddn,o.t  univeml.  existence  ^''''^/^%'f^fy^^P;^.'^'^ 

of  the  aexual  mode  of  generstion  among  ant-  •'  '                    ...                    .. 

mals,  and  from  the  reasons  that  have  been  ".""k  for  infusion;  ft.  tub.,  with  causUc  potssh  j 

^te.;  for  the  belief  that  in  those  few  and  «•  ^"^  ^^  ^"'P''""'  '"'^ 

simple  animals  in  which  a  sexual  distinction  ,  £^^^^^4,  in  Edinr.  N.w  PhiL  Journ.  vol.  xxxi. 

*  Sm  the  recent  work  of  Alex.  Brann,  entitled  1841.  p.  856. 

Die  Yeijuogung  in  der  Natur,  Freiburg,  1819.  f  P.  429. 
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OVUM.  —  In  Animal  Anatomy  and  Phy si-  this  interesting  process  in  the  whole  animal 

ology,  the  Egg,  the  product  of  parental  sexual  kingdom.* 

generation,  from  which  the  young  of  animals  In  pursuing  this  plan,  the  topics  to  be  dis« 

are  produced.  cussed  may  be  arranged  under  the  following 

Toe  Functions  of  Reproduction,  as  observed  heads:  viz. — 
in  the  higher  orders  of  animals  and  in  the  Jst.  Nature  of  the  Ovum  in  general,  with 
human  species,  are  generally  divided  into  two  reference  to  the  different  forms  of  the  repro- 
classet  of  processes  ;  the  one  of  which  com-  ductive  function  in  various  animals, 
preheods    those    operations    by   which    the  2nd.  The   structure,  properties,  mode  of 
parents  contribute  to  the  production  of  the  origin,  and  formation  of  the  Ovum, 
germs  from  which  the  young  are  formed  ;  the  3rd.  The  changes  which  the  ovum  under- 
other,  those  processes  or  changes  which  occur  goes  in  the  process  of  Fecundation,  and  (in  so 
more  immeaiately  in  the  product  of  genera-  far  as  the  ovum  itself  is  concerned)  the  cir- 
^  itself,  and  which  relate  to  the  formation  cumstances  which  influence  that  process, 
or  development  of  the  new  being  from  a  germ  4th.  The  external  circumstances  which  in- 
orofum.    In  the  Article  Generation  of  this  fluence  the  development  of  the  ovum  and 
Cydopoedia,  the  functions  belonging  to  the  embryo,    especially    Incubation  and   Utero- 
first  of  these  divisions  have  been  described  ;  gestation. 

aod  it  is  proposed  in  the  present  Article  to  5th.  The  Phenomena  of  Foetal  Development 

treat  of  the  second  class  of  reproductive  phe-  in  general,  and  the  history  of  the  origin  and 

nomena,  or  those  which  relate  more  imme-  development  of  each  system,  organ,  and  tex- 

diatfly  to  the  origin,  formation,  and  growth  of  ture  or  the  body. in  particular, 

the  new  being,  and  which  are  usually  described  6th.  The   Functions    of  the  Embryo    or 

onder  the  titles  of  Ovology,  Embryology,  and  Fcetus  as  compared  with  those  of  the  adult. 

Fatal  Development.  The  wide-spread  importance  of  embryolo- 

In  this,  as  in  the  former  article,  the  history  gical    anatomy   and    physiology  is    now  so 

of  the  functions  as  they  occur  in  the  human  generally    acknowledged    by  all    who    have 

species  will  receive  the  greatest  share  of  our  made  them  a  subject  of  study,  that  to  them 

attention ;  but  in  describing  the  process  of  no  apology  is  required  for  the  length  of  this 

development  of  the  young,  still  more  than  in  treatise.     To  those  who  have  not  made  them 

the  history  of  the  functions  of  the  parents  an  object  of  their  special  attention,  it  will  be 

that  are  preliminary  to  the  production  of  a  enough  at  this  place  to  advert  to  the  ex  ten - 

perfect  germ,  it  is  necessary  to  extend  our  sive  range  of  topics  which  must  be  embraced 

observations  to  the  various  members  of  the  in  an  attempt  to  trace  the  history  of  the 

animal  kinedom,  and  even  in  some  degree  also  first  origin  and  subsequent  evolution  of  all 

to  pbnti,  from  which,  as  much  as  from  direct  the  parts  of  so  complex  and  various  a  struc- 

ob^ervations  or  experiments  in  man,  has  been  ture  as  the  body  of  animals  ;  and  to  remind 

«lcrived  our  knowledge  of  the  individual  facts  them  that  this  department  of  science  pro- 

tnd  of  the  general  laws  relating  to  the  process  fesses  to  describe  not  merely  the  successive 

of  embryonic  development.  changes  of  external   form  and  relation   by 

The  arrangement  followed  in  that  part  of  which  the  several  organs,  springing  from  im- 

the  article  which  treats  of  Development  will  perceptible  beginnings,  arrive  at  their  perfect 

be  adapted  more  immediately  to  the  consi-  condition,  but  also  the  more  minute  pheno- 

deration   of  human   reproduction  ;   and   the  mena  of  histological  development,  or  changes 

statements  in  regard  to  animals,  or  to  or^n-  of  the  several  textures,  which  accompany  the 

i^ed  beings  in  general,  will  be  made  chiefly  more  obvious  formative  processes ;  that,  as  in 

subordinate  to,  or  illustrative  of,  the  functions  many  instances  the  complete  knowledge  of 
in  the  human  species ;  but  the  facts  in  human 

and  comparative  embryology  are  so  intimately  *  I*  ^^  originally  intended  to  have  treated  iii 

connected,  that  it  wUl  be  expedient  to  incor-  *5«  ~"«  articTe  of  the  embryology  of  plants;  but 

•A  ..L       _^'  I           u        I        •  *:  -.      r  the  extent  and  importance  of  that  subject  m  con- 

porate  with  the  article  such  a  descnption  of  „^^i^,„  ^^j^  geneniT physiology  makes  it  necessary 

the  formative  process  in  different  animals  as  to  postpone  its  consideration  to  a  separate  article, 

OUT  present  a  sketch  of  the  general  nature  of  onder  the  head  of  Vsoktablb  Ovum. 
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the  structure  and  function  of  an  organ  is  only  tutes  in  a  certain  number  of  animals  for  the 
to  be  obtained  by  the  observation  of  its  foetal  more  permanent  sexual  form  of  the  reproduc- 
conditions,  the  study  of  development  is  acces-  tive  process.  At  the  time  of  the  publication 
sory  or  supplementary  to  many  departments  of  that  article,  the  sexual  organs  hatd  not  been 
of  anatomy  and  ph)'siology  ;  that,  in  recent  discovered  in  a  considerable  number  of  the 
tiroes,  no  branch  of  inquiry  relating  to  organic  lower  animals  :  but  since  then,  the  assiduous 
nature  has  made  more  rapid  progress,  has  and  accurate  researches  of  embryologists 
presented  a  greater  amount  of  new  dis-  have  gradually  diminished  the  number  of 
coveries,  or  has  influenced  in  a  greater  animals  so  situated,  by  bringing  to  light  the 
degree  the  views  of  scientific  men  on  allied  male  and  female  reproductive  or^ns,  or  their 
subjects,  than  the  science  of  embryology  ;  essential  products,  in  nearly  every  species  of 
that  it  is  coextensive  with,  and  illustrative  of,  the  animal  kingdom  ;  so  that  now  only  a  very 
the  whole  range  ot  comparative  anatomy;  few,  and  those  of  the  simplest  organisation, 
that  no  system,  therefore,  of  zoological  dassi-  remain,  in  which  the  bisexual  condition  has 
iication  can  be  regarded  as  philosophical  or  not  been  detected.  These  animals  belong 
complete  which  neglects  the  Hicts  and  princi-  exclusively  to  the  division  of  the  animal  king- 
pies  of  fcrtal  development:  finally,  that  some  dom  recently  established  by  Zoologists,  as 
departments  of  pathological  anatomy  receive  Protozoa,  comprehending  the  Polygastric  In- 
considerable illustration  from  our  science,  fusoria,  Rhizopoda  and  Porifera.* 
and  that  more  especially  the  scientific  study  In  all  other  animab  it  is  now  ascertained 
and  comprehension  of  teratology  or  congenital  that  fecundated  ova,  formed  by  au  act  of 
malformations  is  founded  entirely  on  an  accu-  sexiuil  generation,  are  the  means  of  securing 
rate  knowledge  of  the  phenomena  and  laws  of  the  permanent  reproduction  of  the  species ; 
development.  Our  subject,  therefore,  is  not  but  m  several  of  them,  as^  is  especially  well 
only  interesting  by  itself,  but  deeply  important  known  among  the  Polypine  tnbes,  a  vast 
as  an  essential  branch  of  philosophical  ana-  multiplication  of  individuals,  sometimes  linng 
toroy  and  ph}siology.*  separately,  but  more  fre<|uently  associated  in 

Mfore  proceeding  with  the  particular  hb-  groups,  or  livuig  in  united  colonies,  takes 

torv  of  the  ovum,  and  its  development  in  man  place  by  a  non-sexual  process  of  reproduction, 

and  the  higher  animals,  which  will  form  the  which  may  be  compared  in  many  instances  to 

greater  part  of  the  following  article,  eome  the  erowth  or  repetition  of  the  parts  of  a  tree 

topics  of  a  general  and  preUroinary  nature  or  plant  by  buddmg. 

present  themselves  for  our  consideration.  Kecent  investigations  have  made  it  more 

The  investigation  of  the  process  of  repro-  and  more  apparent,  that  the  non-sexual  multi- 
duction  in  the  lower  animals  has  made  so  plication  ot  animals  ought  to  be  distinguished 
much  progress  durini;  the  last  few  years,  that  into  several  kinds,  according  to  the  dUTereot 
it  becomes  necessary  to  place  before  the  circumstances  in  which  it  may  occur.  Id  a 
reader  a  sketch  of  the  aspect  in  which  more  few,  as  already  remarked,  it  is  entirely  with- 
modern  researches  enable  the  physiologist  to  out  known  sex :  in  others,  the  non-sexual  pro- 
view  the  relation  of  the  ovum  to  the  sexual  cess  of  ^mmation,  or  division,  etves  rise  to 
generative  function,  and  to  the  other  means  new  individuals,  which  are  simply  the  repe- 
by  which  individuals  are  multiplied,  or  species  titions  of  the  perfect  or  complete  animals ;  and 
are  reproduced  in  the  whole  animid  kingdom,  in  a  third  set,  the  non-sexual  multiplicatioa 
In  the  Article  (bknbration,  the  commonly  occurs  more  frec|uently  in  an  incomplete  con- 
rcceived  distinction  was  drawn  between  the  dition  of  the  animal,  and  often  consists  in  the 
sexual  and  the  non*scxual  modes  of  genera-  production  of  one  or  more  series  of  dissimilar 
tion  ;  and  under  the  latter  form  a  variety  of  forms  of  animals,  the  last  i^eneration  of  which 
prucesves  of  Gemmation  and  Division  were  alone  becomes  sexually  complete,  and  pra|P^* 
alluded  to  as  occasional  or  constant  substi-  gates  the  species  by  fecundated  ova.     Ini^ 

constitutes  the  variety  of  the  reproductive 
process  recently  distinguished  by  the  name  of 

•  A  variety  of  cirrttni«Unf«i  have  contributed  Alternating  Generation. 

iJtwrJ:*-^  lUV.T;,T;i^^!o.^^^^^^^^  Three  Zm..  therefore,  of  non-sexual  animal 

trol  of  the  author.    Ho  is  seiistble;  however,  that  reproduction,  or  multiplication,  are  to  be  dis- 

an  apology  U  due  by  him  to  the  readers  of  this  tin^ished  from  the  sexual  mode  of  generation, 

work  on  arcount  of  the  protrat'tion  of  that  delay,  as  in  the  following  enumeration :  — 

lie  hM  only  to  say,  that  in  the  contemplation  of  j,  jrue  sexuid  generation,  direct  or  indi- 

in:  ^j^eH:  r hre^tu'r;;  z^  ^  ^^h  '"^^^  "-'"^v  «w«  i?'^  **"'*^'^ 

•fitcaice  Tn  the  inveaUgaiioo  of  some  of  it!i  detail.,  "•.   Non-sexual   multiplication,   occurring 

than  to  appear  before  the  public  as  a  Bv«tcmatic  only  m  some  of  the  invertebrated  animals; 

writer  in  n*ffsrtl  to  it    The  delay  may  Kave  this  Ist.  In  Protozoa,  in  which  sexual  organa 

advanUge,  however,  that  it  will  enable  him  to  in-  Imye  not  yet  been  discovered, 
trodnce  a  greater  number  of  new  dttcorerie«,  a  mors 
acrarate  ttatement  of  individual  facta,  and  mors 

correct  and  extended  ffeneral  views  of  the  subject  *  The  first  two  of  these  divisions  mavbs  described 

than  mijcht  have  been  poMible  at  an  earlier  period,  as  simple  unicelluUr  microscopic  ammalcolea,  the 

and  that  it  will  aflbrl  nim  an  opportunity  of  cor*  third  rather  as  a  compound  or  congeries  of  mtcnw- 

reetiuK  and   amplifrinf  various  atatcmeuta  coo-  copic  animalcules :  the  Purifera,  or  Sponges,  are  in • 

tained  In  the  nrevioos  Article  GuiKKATiiiy,  which  eluded  in  this  division  of  Protosoa,  because  ths 

the  progreaa  of  diacovery  since  the  time  of  iu  pub*  bslance  of  evidence  is  dsddsdly  ia  Csvoor  of  their 

lication  baa  rendered  necessary.  aoimal  nators. 
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tiMl.  In  Animals  known  to  be  capable   of  llieir  orgsnisniion  sbows  that  they  conaist  in 

sciual  generation;  including  two  varictien,  viz.  nearly   all   of  parts   ihut  are   essentially  the 

■■   Hultiplication    of    similar    individuals,  same.     These  parts  in  the  ovarian  ovum  are 

either  in  •  mature  or  immature  condition.  the    following,   beginning   with    that    which 

i.  MultiplicBlion  of  individuals,  genemlly  agipears   most   essential :  1st,   The  Germinal 

dusimUar  from   those   producing  tbcro,   and  feiide,  or   Gemi'ceU;   a   nucleated   organ'c 

beromiDg  ai  last  mature  or  complete  in  the  cell   of  microscopic   size,   generally  situated 

exercise  of  the  true  generative  function,  near  the  surface  of  the  ripe  ovarian  ovum: 

Some  account  of  these  various  forma  of  the  this  is   embedded  superficially  in,  2nd,  The 

rtproilurtive  process,   and   especially  of  tlie  VileUai,  Yelk,  of  YiM,  a  mass  of  oleo-albu- 

lut.  as  established  by  recent  discover;,  sup-  minous     matter,    partly    fluid,    and     partly 

plctDeataiy  to  that  contained  in  the  Article  cellular  and   granular,  generally  of   propoi- 

(iutaajiTioN,  may  be  introduced  here,  with  a  tionally  much  greater  size  than  the  germ-cell, 

view  to  serve  as   a  foundation   for   general  and    serving    to    furnish    niacerials   for   the 

Tievs  of  the   nature  of  the  ovun),   and  its  changes  of  that  Iwdy,  and  for  the  develop- 

relitioa  to  the  reproductive  process  in  >e-  roent  of  the  new  being.     Both  of  these  parts 

Dcnl.  are  enclosed  by,  3rd.  The  Vitemne,  or  Yolk- 

1.  Or  THk  OvDH  IN  UBNaKAL,  AS  HBLATXD  Membrane,  a   vesicular,  nearly   siruclurelcss, 

TO  TBI  itxuAL  pRocBSS  OF  OiNBHATION.  Diembrsne,  which,  contains  the  rest,  and  gives 

The  term  ovim  a  in  this  article  entirely  to  the  whole  usually  more  or  less  of  a  sphe- 
renticled  to  the  product  of  sexual  genera-  riual  form.  To  the  assemblage  of  these  parts, 
lioo.  lliis  body  it  formed  in  the  ovary  of  the  constituting  the  ovarian  ovum,  and  which  may 
female  parent  (or  in  the  femde  orEao  of  a  be  looked  upon  es  most  immediately  ini- 
twrmapBrodite  parent)  by  a  eraduai  process  portant  in  connection  with  the  formative  pro- 
of growth  or  developmeuL  When  it  arrives  cess,  there  are  generally  added,  afler  it  has 
■t  ■  Mate  of  maturity,  it  ia  spontaneously  dis.  lefl  the  ovary,  and  in  the  progress  of  its 
charged  from  the  place  of  its  formation,  a  descent  through  the  female  passages,  some 
process  which  in  the  higher  animals  has  re-  others,  such  as  the  albumen,  outer  membrane 
cfired  the  name  of  Omiatiint.  If  left  to  and  shell  of  the  bird's  egg.  In  iheir  simplest 
iuwro  umssisied  powers,  no  organic  change  form  these  additional  parts  constitute  an  ex- 
of  nportance  followi  in  the  ovum,  and  it  ternal  covering  of  the  epg,  to  which  the  name 
nnains  incapable  of  producing  an  embryo,  of  CliurioB  ie  often  applied, 
ilatif^  at  or  ne»r  the  time  when  the  ovum,  in  If  the  ovum  be  traced  back  to  its  earliest 
1  state  of  maturity,  leaves  the  ovary,  it  be  sub*  origin  in  the  ovary,  it  is  found  to  consist  at 
jected  to  the  innuence  of  the  msle  product  first  of  the  germinal  vesicle,  germ-cell  or  its 
or  sperm  by  the  contact  of  a  very  minute  nucleus  (_fig.  1,  c.]).  To  this  cell  the  sub- 
portwa  of  that  substance,  it  then  undergoes  stance  of  the  yolk  is  added  in  the  progress  of 
the  change  of  Fecundation,  by  which  it  has 
cominunicated  to  it  the  |iower  of  having  de- 
•dofwd  within  it  a  new  bang  specifically 
raembling  its  parents. 

Although  there  are  many  great  aj^isreat 
diftrcocea  in  the  form  and  structure  of  the 
uva  of  animals  *,  yet  a  general  comparison  of 


F^.  I. 


Orarian  Orua  o/  a  Xammlfir. 
•.ntn*;  (^  bunt,  ■bowing  the  eenn -cell,  with 
H^  jCnnulM  fliming  nt  of  ths  vitelline  memlirane ; 
'.th(  smuD  DTitm  at  an  early  flag*  of  its  fDrmslion, 
t^dKbif:  of  tha  gcnn-cell   suirotuided  by  a  few 


Spermatic  FUaOKBU  (From  B.  Jl'agmer  and 
/.ocManK). 
a,  Rpermslozoa  of  the  wiuirrel. 
t,  Bpfnrntoma  of  the  dog,  in  the  interior  of  llie 
developing  celL 

The  Spermatic  Substance,  or  .^wnn  of  the 
male,  when  examined  in  its  state  of  maturity, 
as  it  is  applied  to  the  ovum,  and  effcrts  in  it 
the  peculiar  chanr^e  of  fecundation,  is  observed 
toconsistessentiallyof  an  immense  number  of 
minute  bodies,  general ly  consisting  of  a 
thtdier  particle,  with  a  line  filament  allachc<l 
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e  dewended  tmm  tbe  atifinal 


hhI  alBoat  alaaii  nhil-ilinr,  when  recratljr  cell*,  which  u 

tniixl  w<tU  wwr.  vitid  *ilFr»(nf)f  or  undiib-  embryo^cll. 

ti.rt  ir.d.  I'.. I.  n(i  Inil  in  ■  f.w  »iiiiiuU  |.ri-«nt-         Fforo  (hii  blastodennic  mas«  oi 

ICC  .rtl.<T  (.,fii.i,'wid  -itl.<«l  nioiiun.     Thwe  the  enihrjo.  or  fatat,  or  new  Munml,  and  in 

.|--..rMr«-  riLmcfX*  or  (•rtitle.  .re  dertluptid  the    liigher   aninuU    loroe    Kvaaorj    fmrtt, 

hy  ■  rTtiitiw  w.H»-M  in  ibe  interior  of  the  which  are  lemporerilyumted  with  ibe  embrjo 

rrlli  /./«TB.-fr//.)  .erreled  in  lb«  tnale  org>ii  previou.  to  iu  birth,  onginale.  and  are  gra- 

or  mill. 

H'licn  the  oviriHi)  otum  hot  airired  at 
mBliiritr,  the  Kcrm  cell  UiPuipiK-Bn  a*  iuth, 
a»>l  if  feriin.Uti.in  aliall  hai-c  laken  [ilace,  that 
*fi<  If  i*  kiici-tfilrd  17  anotlicr  minute  cell, 

with  which  llie  origin  and  devi'lopnent  of  the  .1 

WW  aiiiiiMl   are  mn.t   intimattlj  Miociatid.  viJual.  and  lhi»  one  becomes  by  lUel 

Thi.  nrnmiitty  nr«i.nic  cell  ol'  ihc  ffciindatcJ  pomh  u  complete,  the  perfect  nwual  «..».., 

ovinii  ha.  ihrii-iitrr  be.  n  c-lkd  the  Kmiry..  capable  of  contributing  lEa  ahare  to  the  pro- 

rrll.     The    fict  fhnHBc  preparalory  to   the  duction  of  fecundated  ova.     But  in  a  colain 

e.miii.et>rm>ent    of    tile   Jcvdopnicnt   of  an  number  of  aDiiimU,  to  «hich  allusion  wiU  be 

einl<r,<>,  c.m.i.t  in  the  formalion  out  of  ihc  made  more  fully  afterward.,  the  immediate 

rinlwyo-ii-ll  and  yolk  .ulnnnce  of  an  organiicd  product  of  development  from  the  ovum  u  not 

eellular  niOM.or  of  m  ineuihnuwu.  covering  of  at  once,  and  by  iwlf, -"^ 


]itibryo-a^ 
In  by  fal 


the  greater  number  of  animals  an 
-  ily  one  embrro  or  indi- 
'  elr,  when  ita 


averted  into  a  e 


,ilcteseiual  individual ;  but  by  an  intermediate 
non-sexual  proceu  of  production,  one  or  more 
new  individuals  are  formed  out  of  the  body  of 
that  first  develfiped,  and  to  the  last  so  fonned 
i.  committed  the  office  of  texuat  reproduction, 
or  true  genereiion. 

The  esiential  conditions  and  phenomena, 
therefore,  of  the  sexual  process  of  generation, 
■s  related  to  the  ovum,  and  as  limited  by  the 
foregoing  considerations,  may  be  shortly  stated 
to  be  the  following : — 

Ist.  The  fomialion  of  the  OTwian  ovum  of 
the  female  sex,  containing  the  genn^eell. 

2nd.  The  formation  of  the  .perm-cella  of 
the  male  te\,  and  the  development  of  their 
peculiar  spermatic  elements. 

3rd.  The  mutual  action  of  these  Ivo  pro- 
ducts in  the  fecundation  of  tbe  o*um. 

4tb.  The  disappearance  of  the  genn-cdl  of 
the  ovarian  ovum,  and  the  formation  of  the 
cmbryo-ctll  in  the  fecundated  egg. 

hii\.  The  multiplication  of  the  embryo-cell 
by  cytogenesis,  and  the  fannation  ftota  thai 
bodv,  and  from  ihe  yolk,  or  a  put  of  it,  of  the 
bUaiudennic  mass  or  meuibrane. 

6ih.    The    process  of   < 
development  of   the    systems,    1 
texture*  ofthe  new  animal. 

It  ii  right  to  stale  that  the  origittal  germ- 

eell  bu  not  yet  been  BsccnaiDCil  to  euM  la 

ntt  ^  Eftrya    the  ovum  of  every  animal,  nor  ha.  it.  surer  s«or, 

theenibno-cell.been  observed  in  all  inataDcea; 

«,  oian  iiiik  ihr  a»(  rabpo-*''!!  :  1.  diviskia  but  they' have  been  detected  in  M  veey  Imjc 
vt  hbUi.'-xII  uJ  rlMTL.rr  •<  <*«  vl^  tvnai  ii;  ,  proponion,  that  It  appear,  eitreoicly  pro- 
r. -v.^l.iiii>'.>nutd.1r*><..-T.  d.  luThfT.l.i  . .«:    i^blciliat  in  all  sexual  aninuls  the  KnerMiie 

fcrut  ..I  lk>  «-Kti.'  -  1h  11.  i»ii.lnB«.   tb*  H-  P" 

•!„«.  KlUat.<n,  *  \,  -iiliia  tkr  cbucv*.  a* 

present  from  farther  details  as  to  tbear  pbe- 

Thv  prmreu  bv  which  llib  ptiman  OfrviivJ  nomena,  and  have  staled  the  remits  ooli  in 

|i«rt  !■  )in^ucnl  larin  wovahM  m  didcnnt  their  most  general  form,  because  I  sImII  hsie 

annn«U;  but  it  .fi^vmn  to  ciMi^<t  ia  a  oiul-  occauon  to  return  upoo  Mme  of  tbea  n  « 

tif'iKvtma    ^J   ibe    vti'-ry-a-fxU    by   rtianiTs  mtiae^uent    pan   of  the    articfe.      Ii^oIlm^ 

III    tbe   ^ure   ol'  r>l>-£eanB>  •fn«>partnl  back  on  thi.  general  rtatewent  of  the   coa»- 

«i  h  niivT  tir  IruiK' a  >H-jtacc  or  uiSuiiiiioa  Mcncnocnt    and    pcopreaa    of   the    iicBctu; 

11*'  the  uiVtHi.v  lit'  It-e  _t>>it,.  uvl  it>  c«B-  pnKrn  hi  animals,  it  wfll  be  aeca  tksK    tfap 

iHiuita  «tib  iIk  pnifrii  of  the  en  boo-ce^L  ne*    beinj;    may   be    teniitleiTii    aa     takisic 

lit*  (mtval  rr'^  t  h,  ih.t  tbe  ant  ruJ  i.vots  it.   tmatcilute  ori)^    (ran    the   peo^LB*    ii< 

M  itw  w«  U-  ii;  t^c  ittiw  onjTB  ■•  ^f^^ane  n'.U  descended  fruia  t^  cMfafTo-nll.      YUal 
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cell  appears  with  great  probability  to  take  conclusions  as  to  their  mutual  relations,  and 
its  origin  from  the  germ-cell,  or  its  nu-  their  similarity  or  difference,  as  compared  on 
cleus,  or  from  some  part  of  it,  in  combination  the  one  hand  with  organic  growth,  and  on  the 
with  a  determinate  portion  of  the  sperm  other  with  oval  development. 
product,  or  descendent  of  the  8|jerro-cell ;  and  As  the  accurate  determination  of  these  re- 
we  are  so  far  justificnl,  therefore,  in  ascribing  lations  is  in  a  great  measure  impossible,  it  will 
the  genetic  process  by  which  the  new  being  be  expedient  for  the  present  to  state  only 
is  formed  to  the  mutual  action  of  the  products  very  briefly  the  general  characters  of  the 
of  two  different  kinds  of  cells,  viz.,  the  germ«  several  non-sexual  modes  of  reproduction, 
cell  and  the  aperm-cell.  *  before  selecting  for  more  particular  consider- 
In  conclusion,  the  ovum  may  be  defined  to  ation  some  varieties  of  the  process,  the  recent 
be  a  distinct  vesicular  body  originally  formed  investigation  of  which  seems  calculated  to 
from  •  eel,  presenting  throughout  its  exist*  influence  in  a  considerable  degree  future  ge- 
ence  the  organic  celluW  structure,  consisting  neral  views  of  the  whole  subject  of  reproduc- 
oT  oleo-albuminous  materials,  formed  by  the  tion.  We  shall  also  defer  fur  the  present  any 
female  of  an  animal  species,  and  capable,  when  minute  consideration  of  the  relation  of  these 
acted  on  by  the  spermatic  product  of  the  processes  to  the  growth  or  development  of 
male,  of  undergoing  the  successive  changes  of  cells,  for  we  shall  have  occasion  to  treat  more 
embryo-genesis,  by  which,  either  directly  or  at  length  of  that  subject  in  a  subsequent  part 
throu^ih  intervening  generations,  the  species  of  of  this  article,  and  in  that  of  vegetable  ovum.  * 
aoiroais  is  reproduced  and  continued.  At  this  place  it  is  only  necessary  to  re- 
Tbe  structural  distinctive  characters  of  an  mind  the  reader,  that  all  processes  of  develop- 
ovum  are,  therefore,  its  enclosure  within  a  ment,  whether  in  the  earliest  or  at  more  aci- 
distinct  vesicular  covering,  and  its  original  vanced  stages  of  formation,  appear  to  consist 
organic  cellular  constitution  in  the  germ-cell :  essentially  in,  or  are  more  or  less  intimately 
its  most  important  physiological  characteristic  connected  with,  a  multiplication  of  organic 
is  its  susceptibility  or  the  changes  of  embry-  cells  in  the  parts  that  are  developed.  In  the 
onic  development  under  the  influence  of  the  unicellular  beings,  fissiparous  and  gemmiparous 
■perm-cell  or  its  product.  multiplication  may  easily  be  recognised  to  be 
IL  Of  tub  non-sbxual  Mode  of  Gene-  processes  of  cell  growth ;  the  one  consisting 
XATiOBT.  in  the  division  of  the  parent  cell  into  a  pro- 
The  necessity  of  distinguishing  several  kinds  geny  of  two  by  a  nearly  equal  partition  of  its 
of  non-sexual  reproduction  according  to  its  substance ;  the  other,  in  an  extension  and 
c»ccurrence  in  animals  entirely  without  sex,  or  gradual  enlargement  of  a  small  or  limited  por- 
bdieved  to  be  so,  and  in  those  which  may  tion  of  the  original  cell.  But  in  many  of  the 
also  be  propagated  in  the  sexual  mode,  has  instances  offission  and  gemmation  on  the  larger 
already  been  adverted  to.  A  farther  distinc-  scale  with  which  wc  are  acquainted,  observa- 
tion of  the  non-sexual  reproduction  may  be  tion  has  not  yet  pointed  out  the  primary  cell, 
made  according  to  the  nature  of  the  process  if  it  exists,  from  which  the  process  of  division 
itself:  thus,  some  forms  of  it  consist  in  the  or  extension  begins;  and,  indeed,  most  instances 
development  of  buds,  so  intimately  united  of  fissiparous  division  may,  as  Dr.  Carpenter 
with  the  parent  substance,  that  scarcely  any  has  remarked,  be  referred  to  a  peculiar  modifl- 
differeoce   can   be   perceived  between  their  cation  of  gemmation. 

mode  of  formation  and  that  of  continuous  The  process  of  budding  or  gemmation  is 

growth,  as  in  Hydra  and  various  Polypes  :  usually  stated  to  occur  in  one  of  two  modes. 

other  forms  consist  in   the  development  of  1st,  by  the  extension  of  a  part  of  the  parent 

new  individuals  from  germs  so  isolated  in  body  which  remains  in  organic  connection 

their  form   and  cellular  in  their  structure,  with  it  during  the  development  of  the  new 

that  it  might  seem  at  first  sight  arbitrary  individual  from  the  bud  ;  the  attached  bud 

lo  distinguish  them  from  ova,  as  in  Aphides ;  either  sprouting  from  the  exterior,  or  being 

others  appear  to  hold  an  intennediate  place  developed  in  the  interior  of  the  parent  stock, 

and  character  between  these  two  forms,  as  in  2nd,  by  the  development  of  the  new  individual 

batpa :  while,  in  a  fourth  set,  a  more  complex  from  a  small  detached  portion  of  the  substance 

and  varied  series  of  changes  occurs,  which  may  of  the  parent,  which  undergoes  the  principal 

be  regarded  with  probability  as  modifications  formative  changes  after  its  separation.    These 

of  the  ^emroal  or  germinal  processes,  as  in  separate  buds  have  been  called  gemmae,  gem- 

Mcdusoid  Polypi,  Taenia,  &c.    But  it  will  be  mules,  bulbils,  &c.,  and  two  kinds  of  them 

apparent  from  what  follows  that  we  are  as  may  also  be  distinguished  according  as  they 

yet  very  far  from  that  exact  knowledge  of  the  are  thrown  off  from  the  external  surface  of 

nature  and  first  origin  of  buds,  gemm«,  or  the  parent  body,  or  are  formed  and  become 

other  kinds  of  germs,  from  which  animals  ma V  loose  within  its  interior.     These  gemmules 

be  multiplied  in  the  non-sexual  modes,  whicfi  have  frequently  attained  to  some  degree  of 

would  enable  us  to  form  satisfactory  general  development  by  the  time  of  their  separation, 

and  very  oflen  are  provided  with  cdia  over 

•  Thew  views  haye  been  stated  with  great  clear-  their  surface,   which   cause  them   to    move 
aeis  by  Prof.  Owen  in  his  various  writings,  esped- 

illy  in  his  Essay  on  Parthenogenesis,  and  Lectures  ^  For  a  very  lucid  and  agreeable  statement  of 

UL  Gfnomtion,  &c,  in  Medical  Times,  1849,  and  by  these  relations  the  reader  is  referred  to  Dr.  Carpen- 

l>r.  Carpenter  in  his  Principles  of  Physiology,  Ge-  ter*8  able  Treatise  on  General  and  Comparative 

neral  and  Comparative.    18oU  Physiology.    1851. 
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iiig  other  furiiis,  ami  uhliniit  iiintioti.  Tlu-su 
ii[>enrjiitii'  lilniiicnis  or  |uirtii;k-s  .iie  ilcvi'lupcd 
\iy  a  [icciiliiir  T>rn<.'c^s  in  (he  inlcrbr  «)'  llic 
cells  (.y«-i™-c//.<)  sCtTttcd  ill  the  mali:  or^'iin 
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tlic    < 


■o!    . 


al1llil'^<.■cllllaatl<.ll^lm^.  IjuI' 
VL'-Ei'le  is  )>iiL'(-CL'ilccl  liy  aiiolliiT  iiiliiiiti'  iill, 
with  which  the  uri;:hi  uiid  [IcvtlDiniicnt  »!'  [liu 
new  aiiiiiuil  are  ni'>st  hitiiiintL'lv  assotiatdl. 
Tills  s.-c<iiuliirv  <>^i>lllic-  cell  o1'  tlic  rucim.hiiol 
OViin.  Ii:i.s  llK-n-iore  l.L-.n  callud  the  Kml.,y.,- 
nil.  The  fiiM  I'li.ui:;;^  proparwory  tii  (hi: 
coniiiioiicoiin^iit  fil'  the  (it'vi.'lci|iiiic"t  of  iiii 
ciiil'nn,  c<)iit,t.-.t  in  (hi:  I<>rmiilion  oiil  of  (llo 
cmhryo-cdl  1111(1  yolk  Mihstiiicc  uf  nil  urpiiitsoit 
ceilulur  mass,  or  of  it  moiiihranoiis  eovcriii^  of 
the  whole  or  11  imrt  of  tlie  yolk:  lliis  U  the 
grria-nmsi,  Blnslinii-riii,  ur  giriiiiiiiil  mniilirniii: 
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a,  wiiiii  wilh  till-  fir^t  .ttiiliryu-.t'll  ;  h,  AWt^lon 
\mA  ^  f.'crnMnius  nr  IliiotiiiliW  liirniiiiKi  f,. 


,ia.  &"..  williid  iLi. . 


ifLL-  B. 


The  ]>roce^s  hy  nliich  this  priiiiary  orgiiniiic'il 
piirt  is  proJiiccJ  vnrics  Miiiienhiit  in  dittereiit 
imiiiKLls;  but  it  nppi'urs  ii>  consist  in  ii  niiil- 
tljilioitiun  uf  the  cindryo-edl  by  riiunjies 
ol'  the  nature  of  cyto^eiiesit,  Bi-coniiuinied 
wirli  more  or  less  of  a  elcavagu  or  mib-ilivision 
of  ihe  Biil>slance  of  the  yolk,  anil  Its  coni- 
hiimtion  «ilh  ihe  proccnv  of  tile  enihrjo-oell. 
The  jiPiurul  riMiIt  is,  that  the  first  rmiimuiils 
of  llu-  ne>v  hein-  t:.ke  (licir  ori-iii  In  uraniic 


I'Voiii  this  lilastoileriiiic  nia>s  or  ineinbrane, 
the  enihryo,  or  lietus,  or  new  anininl,  auil  in 
the  liigiier  aniiunU  sonie  accessory  ]>aris, 
which  lire  teniptprarily  united  with  the  embryo 
|)reviciiis  to  its  birth,  orisiiiate,  iinJ  are  gra< 
(liiiilly  Ibriiioil.  hy  a  variinis  process  of  pro- 
i:iv(5™ivc    organic    i;rowlh    of   an    epigcnctic 

In  bv  fur  the  greater  ninnlicr  of  animals  an 
oviii.i  |(ivcs  rise  ro  only  one  embryo  or  imii- 
viifiial,  anil  lim  one  bcronics  by  itself,  when  its 
<:ri>u'lh  is  complete,  the  petlLi't  seviiul  uniiiial, 
cajiiiWc  of  tiinliibiitiii;;  its  share  to  the  pro- 
aii.tioiiofle.iaiilale.rova.  ISut  in  a  certain 
iiiinihcr  <if  itiiii.i;Us,  lo  .vliiL-h  alliisiuii  will  be 
niailc  liHire  tiilly  iifnTwarils,  the  iinniediate 
proiluct  of  ilcvclopmciil  I'ltrni  the  ovum  is  not 

plele  sexual  iniliviJuiii ;  lint  by  an  iinermediiite 
non-st.'tual  process  of  proihittioii.  one  or  more 
new  iiiiliviJiials  are  fi>rin<nl  out  of  the  hoily  of 
that  fir.st  ilevi'lopcil.  ninl  lo  the  lust  so  formed 
itleil  the  iilTice  of  sc:(iiiil  reproduction. 


thcrcf  >ii.>.  of  (lie  sexual  process  of  generation, 
as  rclalc.l  to  the  ovnni,  anil  as  liniited  by  the 
Hirci-oiiii;  co lis iilernt ions,  may  be  shortly  stated 
(o  be  llie  liillowinj; . — 

1st.  The  formation  of  the  ovarian  ovum  of 
the  triiialc  si-x,  eoiitiiiiiiil<;  the  gerni-cell. 

^ml.  The  forinalion  of  the  spernl-cells  of 
the  male  sex,  and  (he  development  of  their 
peculiar  speriniitic  elements. 

3ril.  The  inntnal  action  of  tlicac  two  pro* 
duc(s  in  the  fecundation  of  the  ovum. 

4th.  The  diNHpiieurance  of  the  t'eriii-cell  of 
(he  ovarian  ovum,  and  the  foriiiutiou  of  the 
embryo-cell  in  the  fecundated  c^. 

."idi.  The  mutt  I  plication  of  the  cmbryO'Cell 
by  citoistiiesis,  .iiid  the  formation  from  that 
body,  and  from  the  yolk,  or  a  part  of  it,  of  the 
blastodermic  mass  or  iiieinbrane. 

tith.  The  fiFoiess  of  ciiibrjo-geiiesis,  or 
llevelopiiielit  of  the  systems,  organs,  and 
textures  ofthc  new  animal. 

It  is  right  (o  slate  that  the  original  gcrni< 
coll  has  not  yet  been  ascertained  to  exist  in 
the  ovum  of  every  aiiiimil,nor  has  its  successor, 
the  embryo  eel  I,  licen  oluervcd  iiiall  instances ; 
but  they  have  been  detected  in  so  very  larjie 
a  iiro|Kirli(m,  that  it  u[>pears  extremely  pro- 
bable that  in  all  sexual  animals  the  i^cneniiivc 
process  consists  in  the  process  above  described, 
or  ill  some  niodificaticn  of  it.  1  refrain  at 
jirescnt  from  farther  details  ai  to  these  phe- 
nomena, and  have  stated  the  results  only  in 
their  most  general  form,  lieeause  1  Nliall  have 
occasi<iii  to  return  upon  some  of  them  in  a 
siiluieqnenl  part  of  the  article.  Looking 
back  on  this  peneral  statement  of  (he  coni- 
mencement  anil  prepress  of  the  genetic 
process  in  animals,  it  will  be  seen  (hat  the 

its  iiimlediale  urij;in  from  the  pro|;cnv  ol 
cells  de-cemicd  from  the  emliryo-cell.     That 
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cell  appears  with  great  probability  to  take  conclusions  as  to  their  mutual  relations,  and 
hs  origin  from  the  gerai«cell,  or  its  nu-  their  similarity  or  difference,  as  compared  on 
cleus,  or  from  some  part  of  it,  in  combination  the  one  hand  with  organic  growth,  and  on  the 
with  a  determinate  portion  of  the  sperm  other  with  oval  development. 
product,  or  descendent  of  the  sperm-cell ;  and  As  the  accurate  determination  of  these  re* 
we  are  so  far  justified,  therefore,  in  ascribing  lations  is  in  a  great  measure  impossible,  it  will 
the  genetic  process  by  which  the  new  being  be  expedient  for  the  present  to  state  only 
is  formed  to  the  mutual  action  of  the  products  very  briefly  the  general  characters  of  the 
of  two  different  kinds  of  cells,  viz.,  the  germ*  several  non-sexual  modes  of  reproduction, 
cell  and  the  sperm-celL  *  before  selecting  for  more  particular  consider- 
In  conclusion,  the  ovum  may  be  defined  to  ation  some  varieties  of  the  process,  the  recent 
be  a  distinct  vesicular  body  originally  formed  investigation  of  which  seems  calculated  to 
from  a  eel,  presenting  throughout  its  exist*  influence  in  a  considerable  degree  future  ge- 
ence  the  organic  celiuW  structure,  consisting  neral  views  of  the  whole  subject  of  reproduce 
of  oleo-albuminous  materials,  formed  by  the  tion.  We  shall  also  defer  for  the  present  any 
female  of  an  animal  species,  and  capable,  when  minute  consideration  of  the  relation  of  these 
acted  on  bv  the  spermatic  product  of  the  processes  to  the  growth  or  development  of 
male,  of  undergoing  the  successive  changes  of  cells,  for  we  shall  have  occasion  to  treat  more 
embryo-genesis,  by  which,  either  directly  or  at  length  of  that  subject  in  a  subsequent  part 
through  intervening  generations,  the  species  of  of  this  article,  and  in  that  of  vegetable  ovum.  * 
autroais  is  reproduced  and  continued.  At  this  place  it  is  only  necessary  to  re- 
The  structural  distinctive  characters  of  an  mind  the  reader,  that  all  processes  of  develop- 
ovum  are,  therefore,  its  enclosure  within  a  ment,  whether  in  the  earliest  or  at  more  ad- 
distinct  vesicular  covering,  and  its  original  vanced  stages  of  formation,  appear  to  consist 
organic  cellular  constitution  in  the  germ-cell :  essentially  in,  or  are  more  or  less  intimately 
its  most  important  phvsiological  characteristic  connected  with,  a  multiplication  of  organic 
is  its  susceptibility  of  the  changes  of  embry-  cells  in  the  parts  that  are  developed.  In  the 
onic  development  under  the  influence  of  the  unicellular  beings,  fissiparous  and  gemmiparous 
flpenn-cell  or  its  product.  multiplication  may  easily  be  recognised  to  be 
IL  Of  tux  non-sexual  Mods  of  Gene*  processes  of  cell  growth ;  the  one  consisting 
EATioN.  m  the  division  of  the  parent  cell  into  a  pro- 
file necessity  of  distinguishing  several  kinds  geny  of  two  by  a  nearly  equal  partition  of  its 
of  non-sexual  reproduction  according  to  its  substance ;  the  other,  in  an  extension  and 
occurrence  in  animals  entirely  without  sex,  or  gradual  enlargement  of  a  small  or  limited  por- 
believed  to  be  so,  and  in  those  which  may  tion  of  the  original  cell.  But  iu  many  of  the 
also  be  propagated  in  the  sexual  mode,  has  instances  offission  and  gemmation  on  the  larger 
already  been  adverted  to.  A  farther  distinc-  scale  with  which  we  are  acquainted,  observa- 
tion of  the  non-sexual  reproduction  may  be  tion  has  not  yet  pointed  out  the  primary  cell, 
made  according  to  the  nature  of  the  process  if  it  exists,  from  which  the  process  of  division 
itself:  thus,  some  forms  of  it  consist  in  the  or  extension  begins;  and,  indeed,  most  instances 
development  of  buds,  so  intimately  united  of  fissiparous  division  may,  as  Dr.  Carpenter 
with  the  parent  substance,  that  scarcely  any  has  remarked,  be  referred  to  a  peculiar  modifi- 
difference   can  be   perceived  between  their  cation  of  gemmation. 

mode  of  formation  and  that  of  continuous  The  process  of  budding  or  gemmation  is 

growth,  as  in  Hydra   and  various  Polypes  :  usually  stated  to  occur  in  one  of  two  modes. 

other  forms  consist  in   the  development  of  1st,  by  the  extension  of  a  part  of  the  parent 

new  individuals  from  germs  so  isolated  in  body  which  remains  in   organic  connection 

their  form  and  cellular  in   their  structure,  with  it  during  the  development  of  the  new 

that  it  might  seem  at  first  sight  arbitrary  individual  from  the  bud  ;  the  attached  bud 

to  distinguish  them  from  ova,  as  in  Aphides ;  either  sprouting  from  the  exterior,  or  being 

others  appear  to  hold  an  intermediate  place  developetl  in  the  interior  of  the  parent  stuck, 

and  character  between  these  two  forms,  as  in  2nd,  by  the  development  of  the  new  individual 

tMilpa:  while,  in  a  fourth  set,  a  more  complex  from  a  small  detached  portion  of  the  substance 

and  varied  series  of  changes  occurs,  which  may  of  the  parent,  which  undergoes  the  principal 

be  regarded  with  probability  as  modifications  formative  changes  after  its  separation.    These 

of  the  ^emmal  or  germinal  processes,  as  in  separate  buds  have  been  called  gemmae,  gem- 

Medusotd  Polypi,  Taenia,  &c.    But  it  will  be  mules,  bulbils,  &c.,  and  two  kinds  of  them 

apparent  from  what  follows  that  we  are  as  may  also  be  distinguished  according  as  they 

}et  very  far  from  that  exact  knowledge  of  the  are  thrown  off  from  the  external  surface  of 

nature  and  first  origin  of  buds,  gemmse,  or  the  parent  body,  or  are  formed  and  become 

other  kinds  of  germs,  from  which  animals  mav  loose  within  its  interior.     These  gemmules 

be  multiplied  in  the  non-sexual  modes,  whicfi  have  frequently  attained  to  some  degree  of 

would  enable  us  to  form  satisfactory  general  development  by  the  time  of  their  separation, 

and  very  often  are  provided  with  cilia  over 
*  These  views  have  been  stated  with  great  clear-  their  surface,  which  cause  them  to  move 
sen  by  Prc^.  Owen  in  hia  various  writings,  especi- 
ally in  his  Essav  on  Parthenogenesis,  and  Lectures  *  For  a  very  lucid  sod  agreeable  statement  of 
oo'Geoeration,  oc,  in  MedicalTiroes,  1849,  and  by  these  relations  the  reader  is  referred  to  Dr.  Carpen- 
Dr.  Carpenter  in  his  Principles  of  Physiology,  Ge-  ter*s  able  Treatise  on  General  and  Comparative 
neral  and  Comparative.   185U  Physiology.    1851. 
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pleto  MXiiiil  inJiviiliial ;  hut  hv  an  iiiiciincdiule 
nun-sexual  [iniccss  of  [noihiflioii.  one  or  tnurc 
new  individuals  are  romli-tl  luit  of  ihe  \toi\y  of 
that  first  .levfloped.  and  to  ihi-  last  so  fonncJ 
is  ciHinmtlcil  the  oITicl'  of  =t'Knal  rqirodiictioii, 

Ti.^  esseuiial  ('oaditio.is  and  phenomena, 
ihcrdii]'!',  of  the  SL^xnal  |iroiess  of  "onerution, 
as  rclaled  to  Ilie  oi  nm,  anil  as  hiinloil  by  the 
iia)  he  shortly'  slated 
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,  nllaiituis.  &>' 


a  Blartwk'nii 
u  illnn  lliv  d. 


1st.  The  formation  of  the  ovarian  ovnm  of 
the  r.uiule  SIX,  ciinlainiii!!  the  geriii-eell. 

-Jn,l.  The  forma'ion  of  the  sperns-cells  of 
the  auile  sex,  and  the  develo|iiiient  of  their 
peculiar  spemintie  elemeiils. 

3ril.  The  mutual  uetioii  of  these  two  pro- 
duets  in  the  feeundutioii  of  ihe  oviiii). 

4lh.  The  diMippvaranee  of  the  ^'trm-cell  of 
the  ovarian  ovum,  and  the  fonnatioii  of  the 
eiLihryu-i'L'll  in  the  fceiinduted  egg. 

otli.  Ihe  mulliplieatioit  of  the  embryo-cell 
hy  tjtogenesis,  and  the  formation  from  that 
body,  and  fi'oni  ihe  yolk,  or  a  part  of  it,  of  the 
bluslodcnnic  mass  or  niemhraiu'. 

(iib.  The  process  of  eJiibryo-gcnesis.  or 
development  of  the  systems,  organs,  and 
textures  of  the  new  animal. 

It  is  right  to  state  that  the  original  ^crni- 
cell  has  not  yet  lieen  asecriained  to  exist  in 
ihe  ovum  of  cverv  animal,  nor  has  ils  siiecessor, 
theciiihryo-cell,  been  observed  in  all  instances  i 
but  ihey  hove  been  delected  in  so  very  large 
a  proi>ortioii,  that  it  ajipeHrii  extremely  pro- 
bable that  in  all  sexual  animals  the  genenilivc 
process  consists  in  the  process  above  deserilwd, 
or  in  some  modifieation  of  it.  I  refniin  at 
present  from  farther  details  ux  to  liiese  phe- 
nomena, anil  have  stated  the  results  only  in 
t  general  foriii,  because  I  shall  have 
to  return  upon  some  of  them 


The  process  by  which  this  primary  organised  no 

part  is  produced  varies  somewhat  in  dirierent  thi 

animals;  but  it  appears  (o  consi-it  iu  a  mill-  oei 

tij^ilicatioii    of  the    emhryo-ccll    by   changes  subsequent    part   of   the    article.      I^'oki 

ol   the   nature  of  cytiK:eiic»i«.   nceonipanied  back  on  this  general  statement  of  the  co 

with  more  or  less  of  a  ck-avuge  or  sub-division  mencenient    and     progress    of   the    (jciic 

of  Ihc  suhslance  of  the  yolk,  and  its  com-  process  in  animals,  it  will  be  seen  that  ihc 


nation  with  the  progcnv  of  the  en 
The  general  result  is.'lhat  the  first 
of  the  new  being  lake  llieir  ungiii 


'  Innng  may  be  considered  ns  taking 
immediate  origin  from  the  progeiiv  "I 
s  descended  from  the  cinbrjo-eell.     That 
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cell  appeani  with  great  probability  to  take  conclusions  as  to  their  mutual  relations,  and 
its  origin  from  the  germ-cell,  or  its  nu«  their  similarity  or  difference,  as  compared  on 
deus,  or  from  some  part  of  it,  in  combination  the  one  hand  with  organic  growth,  and  on  the 
with  a  determinate  portion  of  the  sperm  other  with  oval  development. 
product,  or  descendent  of  the  sperm-cell ;  and  As  the  accurate  determination  of  these  re- 
we  are  so  far  justified,  therefore,  in  ascribing  lations  is  in  a  great  measure  impossible,  it  will 
the  genetic  process  by  which  the  new  being  be  expedient  for  the  present  to  state  only 
is  formed  to  the  mutual  action  of  the  products  very  briefly  the  general  characters  of  the 
of  two  different  kinds  of  cells,  viz.,  the  germ-  several  non-sexual  modes  of  reproduction, 
cell  and  the  sperm-cell.  *  before  selecting  for  more  particular  consider- 
In  conclusion,  the  ovum  may  be  defined  to  ation  some  varieties  of  the  process,  the  recent 
be  a  distinct  vesicular  body  originally  formed  investigation  of  which  seems  calculated  to 
from  a  cei,  presenting  throughout  its  exist-  influence  in  a  considerable  degree  future  ge- 
ence  the  organic  cellular  structure,  consisting  neral  views  of  the  whole  subject  of  reproduc- 
of  oleo-albuminous  materials,  formed  by  the  tiou.  We  shall  also  defer  for  the  present  any 
fanale  of  an  animal  species,  and  capable,  when  minute  consideration  of  the  relation  of  these 
acted  on  bv  the  spermatic  product  of  the  processes  to  the  growth  or  development  of 
male,  of  undergoing  the  successive  changes  of  cells,  for  we  shall  have  occasion  to  treat  more 
cmbr)*o-gene8is,  by  which,  either  directly  or  at  length  of  that  subject  in  a  subsequent  part 
through  intervening  generations,  the  species  of  of  this  article,  and  in  that  of  vegetable  ovum.  * 
animals  is  reproduc^  and  continued.  At  this  place  it  is  only  necessary  to  re- 
Tbe  structural  distinctive  characters  of  an  mind  the  reader,  that  all  processes  of  develop- 
ovum  are,  therefore,  its  enclosure  within  a  ment,  whether  in  the  earliest  or  at  more  ad- 
distinct  vesicular  covering,  and  its  original  vanced  stages  of  formation,  appear  to  consist 
organic  cellular  constitution  in  the  germ-cell :  essentially  in,  or  are  more  or  less  intimately 
its  most  important  phvsiological  characteristic  connected  with,  a  multiplication  of  organic 
is  its  susceptibility  of  the  changes  of  embry-  cells  in  the  parts  that  are  developed.  In  the 
onic  development  under  the  influence  of  the  unicellular  beings, fissiparous  and  gemmiparous 
sperm-cell  or  its  product.  multiplication  may  easily  be  recognised  to  be 
II.  Of  tus  mon-sexual  Mode  of  Gene-  processes  of  cell  growth ;  the  one  consisting 
KATTON.  m  the  division  of  the  parent  cell  into  a  pro- 
The  necessity  of  distinguishing  several  kinds  geny  of  two  by  a  nearly  equal  partition  of  its 
of  non-sexual  reproduction  according  to  its  substance ;  the  other,  in  an  extension  and 
occurrence  in  animals  entirely  without  sex,  or  gradual  enlargement  of  a  small  or  limited  por- 
believed  to  be  so,  and  in  those  which  may  tion  of  the  original  cell.  But  in  manv  of  the 
also  be  propagated  in  the  sexual  mode,  has  instances  offission  and  gemmation  on  the  larger 
already  been  adverted  to.  A  farther  distinc-  scale  with  which  we  are  acquainted,  observa- 
tion of  the  non-sexual  reproduction  may  be  tion  has  not  yet  pointed  out  the  primary  cell, 
made  according  to  the  nature  of  the  process  if  it  exists,  from  which  the  process  of  division 
itself:  thus,  some  forms  of  it  consist  in  the  or  extension  begins;  and,  indeed,  most  instances 
development  of  buds,  so  intimately  united  of  fissiparous  division  may,  as  Dr.  Carpenter 
with  the  parent  substance,  that  scarcely  any  has  remarked,  be  referred  to  a  peculiar  modifi- 
difference   can   be   perceived  between   their  cation  of  gemmation. 

mode  of  formation  and  that  of  continuous  The  process  of  budding  or  gemmation  is 

growth,  as  in  Hydra  and  various  Polypes  :  usually  stated  to  occur  in  one  oi  two  modes. 

other  forms  consist  in  the  development  of  1st,  by  the  extension  of  a  part  of  the  parent 

new  individuals  from  germs  so  isolated  in  body  which  remains  in  organic  connection 

their  form  and  cellular  in   their  structure,  with  it  during  the  development  of  the  new 

that  it  might  seem  at  first  sight  arbitrary  individual  from  the  bud  ;  the  attached  bud 

to  distinguish  them  from  ova,  as  in  Aphides  ;  either  sprouting  from  the  exterior,  or  being 

others  appear  to  bold  an  intermediate  place  developeil  in  the  interior  of  the  parent  stock. 

and  character  between  these  two  forms,  as  in  2nd,  by  the  development  of  the  new  individual 

balpa :  while,  in  a  fourth  set,  a  more  complex  from  a  small  detached  portion  of  the  substance 

and  varied  series  of  changes  occurs,  which  may  of  the  parent,  which  undergoes  the  principal 

be  regarded  with  probability  as  modifications  formative  changes  after  its  separation.    These 

of  the  gemmal  or  germinal  processes,  as  in  separate  buds  have  been  called  gemmae,  gem- 

Medusoid  Polypi,  Taeniai  &c.    But  it  will  be  mules,  bulbils,  &c.,  and  two  kinds  of  them 

apparent  from  what  follows  that  we  are  as  may  also  be  distinguished  according  as  they 

}et  very  far  from  that  exact  knowledge  of  the  are  thrown  off*  from  the  external  surface  of 

nature  and  first  origin  of  buds,  gemmae,  or  the  parent  body,  or  are  formed  and  become 

other  kinds  of  germs,  from  which  animals  mav  loose  within  its  interior.     These  gemmules 

be  multiplied  in  the  non-sexual  modes,  which  have  frequently  attained  to  some  degree  of 

would  enable  us  to  form  satisfactory  general  development  by  the  time  of  their  separation, 

and  very  oflen  are  provided  with  cilia  over 

*  Thtm  views  have  been  stated  with  great  clear-  their  surface,   which   cause  them   to    move 
Mm  by  Prof.  Owen  in  his  various  writinffs,  esped- 

aliy  in  his  Eaiajr  on  Partheaogeoesis,  and  Lrotures  ^  For  a  very  lucid  and  agreeable  statement  of 

oo  Generation,  &c.,  in  Medical  Times,  1849,  and  by  these  relations  the  reader  is  referred  to  Dr.  Carpen- 

Dr.  Carpeotar  in  his  Principles  of  Physiology,  Ge-  ter*s  able  Treatise  on  General  and  Comparative 

acfil  and  Comparative.   185U  Physiology.    1851. 
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ill;;  other  ruriiis,  and  witiiuiit  iiioiioii.  TIu-m; 
ipcnnutic  lil.iiiiciits  or  iiartitlcs  aic  ilcviliijiud 
liy  a  [lei'iiliiir  priiccss  in  ilic  imeiior  ul'  ilic 

tells  {ajHim-rrlh)  fcCTt-teJ  in  tlic  iiiiik'  OrgUll 


Wlioii  the   0 

■iiriiin   iniini    h:iK   arrivcil   M 

iiiiKiiritv,   tlic  !, 

uriii  cell  disii(i|iijirs  iis  siith. 

andiffecuiidati 

11  shall  have  taken  place,  thilt 

ve-iile  is  siiiit 

ed.;d  l.y  unoliier  iniimto  .■clt. 

wilh  wliiih  the 

Dri;:in  uiid  (level i>|iiiient  of  llie 

most  iiiti  mutely  nssaciateil. 

This  M'.-on.li.rv 

ir^ai>ic  rell  <il'  thi;  H'emulated 

oviiii.  li;is  tli.T,- 

)ie  hei  II  cullid  ti>e  K-hiui- 

,-,ll.     The    llr,t 

ih.iii--^,  preparalury  to   the 

••i    the    aevelo])iiiei>t    of   ail 

oi.hrvr),  oMisi.t 

ill   (he  foriiMlion   out   of  ihe 

ciTil>ryo-eelluiid 

VolkMi!.M,»ic.eofaii<>rv:iiiised 

celhilar  ninsKiur 

tt.c  whiile  or  a 

liari.  (.f  tiieviilk:  ihi.s  i-ilhe 

grr«i-mm<.  Blis 

..</<■;■«;,  Mli.rm.Ml  m.mlumw. 

tlic  eniliryn,  or  fcctus,  or  new  iiniiniil,  aiiil  in 
the  liigliLT  uiiiiiials  some  accessory  jiarti, 
which  iirc  ternpwrarily  united  wilh  the  embryo 
[irevioiis  to  its  hirtli,  originate',  and  are  grii- 
(lllallv  luriiied.  hy  a  varimis  process  of  pro- 
gresBive  oriiiinic  ■irowili  of  an  epij;('iielic 
character,  which  is   tLinicd  Dctthijimtnl,  ui- 


111  l>y  far  the  greater  minilier  of  animals 
iviiin  uives  risi;  to  only  one  embryo 


^■uh  iiw  i:,„. 

-M  1  b.  -livi 


of  emlin-.wiO'i   im.l  rl..a...„ 

r,  Hci-oiHliliviKiiiii  anil  vli'nvii^',^ ;  rf.  liirllirr  division ; 

(irani  of  thu  eiiilirvii  with  it™  nuTiiliriiiits,  tfiuain- 
niuh,  allmiluix,  &"^  vitliin  tln^  cliuriim. 

Tlic  process  by  which  this  primary  oraaniscd 
part  is  produced  varies  soiiiCH'h:it  in  diMi-rciit 
animals;  but  it  appears  to  consist  in  a  mill- 
tijilieution  uf  the  enibryo-coll  by  cimiines 
of  the  nature  of  cyCogoiiesin,  iiceoni|iainc<l 
wirh  more  or  less  of  n  cleavage  or  suli-di vision 
nf  the  siibslancc  of  the  yolk,  und  its  com- 
bination «iih  llippropeny  of  the  eiiihfyo-cell. 
The  |;eneru1  result  is,  that  the  fir^t  rudimcnrs 
of  the  new  luiiig  dike  llieir  origin  in  urganie 


vidiial,  and  thi^  u 

^rowili  is  complete,  tlic  pcrJ'eet  hcxiuil  m 
ca|ial<lu  (if  ctintribntinj;  its  share  to  the  prii- 
diKlion  of  fecundated  ova.  ])iit  iu  a  certain 
nainlH'r  of  aiiiiniils,  tn  uhich  allusion  will  be 
made  more  fully  atWru-ards,  the  ini mediate 
jiruiluct  of  development  from  the  ottiin  is  not 
at  oiiec,  und  hy  itseili  converted  into  a  eoui- 
|ilete scxiLul  indiviilnal ;  hut  iiy  an  inteimediate 
h<iii-stxual  iinicessofiirodiiction.  oncor  more 
new  individuals  arc  foniie<l  out  of  the  body  of 
that  first  ileveloped.  and  to  the  last  so  formed 
is  coniniided  the  office  of  =cxual  reprodaclioii. 


iherefiire,  ofllie  sexual  |irocess  ot  iieneralion, 
IIS  rtlLitiil  til  the  ovum,  ami  as  liniUeil  by  the 
fori'siihi!;  coiisLdcriitions,  may  be  shortly  stated 
li.lhiwiiii;  .— 

1st.  The  lijraiation  of  tlic  ovarian  ovum  of 
the  friiiiile  si'\,  cuntaining  the  gcrui-cell. 

i^iid.  The  foriiiatiun  of  the  sp  erni-celis  of 
tlie  male  sex,  and  the  Ucvelopnivnt  of  tiieir 
peculiar  spermatic  elements. 

3rd.  Tlic  nnitual  aetiuii  of  these  two  pro- 
ducts in  tlic  feeuiiJation  of  the  ovum. 

4lh,  Tile  disa[ipear,inee  ill'  the  ,L;ei'm-cell  of 
the  ovarian  ovmn,  and  the  foniialiuu  of  the 
cnibryo-cell  in  the  fecundated  cpg. 

^lli.  The  niultiplicatiiin  nf  the  cmhryo-ci'il 
l>y  cttogencsis,  and  the  formation  from  that 
liudy,  and  Ironi  the  yolk,  or  a  |>art  ol'  it,  of  the 


hhis 


Glh.    The   |ir( 
(levelopntcnt   of   the    systems,    organs,  and 
textures  of  the  new  animal. 

It  is  riglit  to  Slate  that  the  nriginul  geriu- 
rell  lias  not  yet  lieen  ascertained  to  exist  in 
the  ovum  uf  eiery  animal,  nor  lias  its  successor, 
the  eiiibrio  cell,  been  observed  in  all  instances; 
but  ibcy  have  lieen  detected  in  so  very  hirj;e 
a  proportion,  lliut  it  ajipeam  extremely  [iro- 
litible  that  in  all  sexual  uiiiinals  the  {reneralivc 
process  consists  in  the  process  above  dcscribcii, 
or  in  some  inodificatiun  of  it.  1  refrain  at 
present  from  farther  details  b»  to  tiicse  phe- 
nonieiia,  und  have  stated  the  results  only  in 
their  most  genend  form,  because  I  shall  have 
occnsiiin  to  return  upon  some  of  them  in  a 
sid)se<|ueiit  |iart  of  the  article.  Looking 
buck  on  this  general  slalenient  of  ilic  eoin- 
niciiecnieiit  niid  [iropress  of  the  genetic 
process  in  animals,  it  will  he  seen  that  the 
neiv  being  may  be  considered  as  takiiii; 
its  imiiiCiliate  origin  from  the  progenv  ol 
cells  descended  from  the  embryo-cell.     That 
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cell  appears  with  great  probability  to  take  conclusions  as  to  their  mutual  relations,  and 
its  origin  from  the  germ-cell,  or  its  nu-  their  similarity  or  difference,  as  compared  on 
cleusy  or  from  some  part  of  it,  in  combination  the  one  hand  with  organic  growth,  and  on  the 
with  a  determinate  portion  of  the  sperm  other  with  oval  development. 
product,  or  deacendent  of  the  sperm-cell ;  and  As  the  accurate  determination  of  these  re- 
we  are  so  far  justified,  therefore,  in  ascribing  lations  is  in  a  great  measure  impossible,  it  will 
the  genetic  process  by  which  the  new  being  be  expedient  for  the  present  to  state  only 
is  formed  to  the  mutual  action  of  the  products  very  briefly  the  general  characters  of  the 
of  two  diflferent  kinds  of  cells,  viz.,  the  germ-  several  non-sexual  modes  of  reproduction, 
cell  and  the  sperm-cell.  *  before  selecting  for  more  particular  consider- 
In  conclusion,  the  ovum  may  be  defined  to  ation  some  varieties  of  the  process,  the  recent 
be  a  distinct  vesicular  body  originally  formed  investigation  of  which  seems  calculated  to 
from  A  ce'U  presenting  throughout  its  exist*  influence  in  a  considerable  degree  future  ge- 
ence  the  organic  cellular  structure,  consisting  neral  views  of  the  whole  subject  of  reproduc- 
of  oleo-albuminous  materials,  formed  by  the  tion.  We  shall  also  defer  for  the  present  any 
female  of  an  animal  species,  and  capable,  when  minute  consideration  of  the  relation  of  these 
acted  on  by  the  spermatic  product  of  the  processes  to  the  growth  or  development  of 
male,  of  undergoing  the  successive  changes  of  cells,  for  we  shall  have  occasion  to  treat  more 
embr}'<>-genesi8,  by  which,  either  directly  or  at  length  of  that  subject  in  a  subsequent  part 
through  intervening  generations,  the  species  of  of  this  article,  and  in  that  of  vegetable  ovum.  * 
animals  is  reproduced  and  continued.  At  this  place  it  is  only  necessary  to  re- 
The  structural  distinctive  characters  of  an  mind  the  reader,  that  all  processes  of  develop- 
ovnm  are,  therefore,  its  enclosure  within  a  ment,  whether  in  the  earliest  or  at  more  ad- 
distinct  vesicular  covering,  and  its  original  vanced  stages  of  formation,  appear  to  consist 
organic  cellular  constitution  in  the  germ-cell :  essentially  in,  or  are  more  or  less  intimately 
its  most  important  physiological  characteristic  connected  with,  a  multiplication  of  organic 
is  its  susceptibility  of  the  changes  of  embry-  cells  in  the  parts  that  are  developed.  In  the 
onic  development  under  the  influence  of  the  unicellular  beings, fissiparous  and  gemmiparous 
sperm-cell  or  its  product.  multiplication  may  easily  be  recognised  to  be 
II.  Op  Tu£  NON-SEXUAL  MoDB  OF  Genb-  proccsscs  of  cell  growth  ;  the  one  consisting 
XATioN.  m  the  division  of  the  parent  cell  into  a  pro- 
The  necessity  of  distinguishing  several  kinds  geny  of  two  by  a  nearly  equal  partition  of  its 
of  non-sexual  reproduction  according  to  its  substance ;  the  other,  in  an  extension  and 
occurrence  in  animals  entirely  without  sex,  or  gradual  enlargement  of  a  small  or  limited  por- 
believed  to  be  so,  and  in  those  which  may  tion  of  the  original  cell.  But  in  many  of  the 
also  be  propagated  in  the  sexual  mode,  has  instances  offission  and  gemmation  on  the  larger 
already  been  adverted  to.  A  farther  distinc-  scale  with  which  we  are  acquainted,  observa- 
tion of  the  non-sexual  reproduction  may  be  tion  has  not  yet  pointed  out  the  primary  cell, 
made  according  to  the  nature  of  the  process  if  it  exists,  from  which  the  process  of  division 
itself:  thus,  some  forms  of  it  consist  in  the  or  extension  begins;  and,  indeed,  most  instances 
development  of  buds,  so  intimately  united  of  fissiparous  division  may,  as  Dr.  Carpenter 
with  the  parent  substance,  that  scarcely  any  has  remarked,  be  referred  to  a  peculiar  modifi- 
diiference   can  be   perceived  between  their  cation  of  gemmation. 

mode  of  formation  and  that  of  continuous  The  process  of  budding  or  gemmation  is 

growth,  as  in  Hydra   and  various  Polypes  :  usually  stated  to  occur  in  one  of  two  modes. 

other  forms  consist  in   the  development  of  Ist,  by  the  extension  of  a  part  of  the  parent 

new  individr.als  from  germs  so  isolated  in  body  which  remains  in  organic  connection 

their  form  and  cellular  in   their  structure,  with  it  during  the  development  of  the  new 

that  it  might  seem  at  first  sight  arbitrary  individual  from  the  bud  ;  the  attached  bud 

to  distinguish  them  from  ova,  as  in  Aphides  ;  either  sprouting  from  the  exterior,  or  being 

others  appear  to  bold  an  intermediate  place  developed  in  the  interior  of  the  parent  stock, 

and  character  between  these  two  forms,  as  in  2nd,  by  the  development  of  the  new  individual 

tMlpa :  while,  in  a  fourth  set,  a  more  complex  from  a  small  detached  portion  of  the  substance 

and  varied  series  of  changes  occurs,  which  may  of  the  parent,  which  undergoes  the  principal 

be  regarded  with  probability  as  modifications  formative  changes  after  its  separation.    These 

of  the  ^[emroal  or  germinal  processes,  as  in  separate  buds  have  been  called  gemmae,  gem- 

Medusoid  Polypi,  Taenia,  &c.    But  it  will  t>e  mules,  bulbils,  &c.,  and  two  kinds  of  them 

apparent  from  what  follows  that  we  are  as  may  also  be  distinguished  according  as  they 

}et  very  iar  from  that  exact  knowledge  of  the  are  thrown  off  from  the  external  surface  of 

nature  and  first  origin  of  buds,  gemmte,  or  the  parent  body,  or  are  formed  and  become 

other  kinds  of  germs,  from  which  animals  may  loose  within  its  interior.     These  gemmules 

be  multipiied  in  the  non-sexual  modes,  which  have  frequently  attained  to  some  degree  of 

would  enable  us  to  form  satisfactory  general  development  by  the  time  of  their  separation, 

and  very  often  are  provided  with  cilia  over 

*  Tbeae  views  have  been  stated  with  great  clear-  their  surface,   which   cause  them   to    move 
ntm  by  Pro£  Owen  in  his  various  writings,  esped- 

■Ily  in  bis  Essav  on  Parthenoeeneais,  and  Lectures  *  For  a  very  lucid  and  agreeable  statement  of 

oo  Geoention,  occ,  in  Medical  Times,  1849,  and  by  these  relations  the  reader  is  referred  to  Dr.  Carpen- 

Df.  Carpenter  in  his  Principles  of  Physiology,  Ge-  ter*8  able  Treatise  on  General  and  Comparative 

soai  and  Comparative.    1851,  Physiology.    1851. 
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(•[:  l\i<:-.  ii'\:<-^r  rct\i':r  tV  -;n  the  nr-t  to  ^  e  :\ 
for.j-'T.^')  ot  cd  ['ru.ci.ic''-  iiw'.  itfc  i.le^'.i- 
ti;*'',: ';:  an  ^xttrr.Li  '-nvcv  [  e  ;  I'li*,  r;cv  tr:h  iv^-, 
it  :\:.i;  '/.'tLf;  1- 0  '.ilfi^ii.t  t'j  u>ti:i_"';>:i  b-fACcn 
tii'  M  ar.d  tn;e  ova. 

\  J:  t*.-:.  icriry  to  the  :r:^t';  '^^ati' u"!  of  iivii- 
\:  J;  -1-,  hi'.  nor.--e\ij^'  r<_- .ri.xir.ct.un  i>  jrcu'c-t 
a;:  on.'  t[io~e  .-i;ii:.';a'-  'v'.  ..;l:i  are  or  the  ^iiiii'le-t 
'';r'.'.tr.:-at:o:i.  an  i  ni' ire  f^J't'i.  lall".  ;'n'  on:j  tii-'^e 
in  V,  ;.;ch  triL-  cc.l:.!  ir  -Tucture  [  rcioiiiitMtc-s; 
n  »t  that  It  i-,  con'inMi  t)  tht-ni.  n..>r  that  it 
oKurs  ill  ail  ar.i:i  a  s  -o  cor.-titute  i,  h;jt  that 
it  i'.  rii;;ch  inorr  tr- (jii-Tit  ari'i  Ci'iitilfte  'ii  tile 
.«•.:  i.|.!e-t  ariirnaU  ot  eat^h  chi-i  in  whiih  it  i!a> 
I'Ceij  ol)-f:r'.'e'i ;  a-*  it"  it  uere  n-.ore  l:..l4e  to 
()><'ir  in  t'lO-e  ~pe'::e->,  in  \\iiich  the  proce-s  of 
in'iui'lual   (le\  elor.nicnt  ha^l  r  roccfiied  to  the 

i  I 

lea-/,  ox'ent  oh  a;\<i::ccirient  in  the  l'<Tir.at'.un 
C)\  t\<.f:  ;,vi!iir  textnri -^  of  their  ho  he*^.  T.'^.ere 
i^  acr:or>!;[:L'!v  a  re:f^ark.:hle  -iinilarity  in  the 
nature  o'  tne  [;roee->i.^  ot  non-seNual  naihvi- 
phi'aMon  an  1  <')r(r:narv  LTowrii  in  tfie-c  very 
hini['Ie  anin  aU  ;  and  it  i-*  wall  kno'AU  that  the 
han-ie  rela'ion  •-nh-^i^t'^  between  a  low  orcari- 
^afion  oi"  ar/mi.-.l-,  an  1  tlieir  •ii-po-'iti-n  or 
j/ower  to  repair  in  ii\i(lij.il  farts  ot  their 
|)0  lies  \<  -t  In  injarv  or  aeeidcnt.* 

l^t.  f^J  (1'^'  I'l <>'''■  ■^  "f  Ii< }>ri<hi(tinn  i)i  Vrn-^ 
t'<~'jfi,  (If  fi'iiinals  VI  II  lavh  the  ntsimt  ilisfnu  ti<>n 
lifiA  )!ii*  11^1  h'f  }i  (I  !i(  (  vtri  il. 

Anion^'  the  I-'rotozoa  reproduction  takes 
p!ace  in  two  modes,  \i/,,  Ut,  l)y  the  proees»  ot' 
L"nirn  ition  or  fi-si-n,  and,  '^lul,  by  develop- 
ment from  ^e[)arat!  d  ^einmnles  or  iii Tm<.  For 
an  aeeourit  ot"  liie  rir>t  ot  the-e  proies'^es,  the 
reader  i^  reterred  to  the  articles  FoLV(.  \>TRl  v 
and  FoKii  IK  \.  f 

Arfion^  the  FolvL'nstria  mnltiplieation  bv 
(iisi^ion  is  mnch  more  lre(|u(nt  than  that  by 
i^emrnation.  It  consists  in  the  fission  or  di- 
vi>ion  of  the  uliole  unicellular  body  into  t\\o 
nearly  e(jual  p-irts,  each  of  which  becomes, 
when  separate,  a  perfect  animalcule  like  the 
r)rii:inal  one  :  in  some  the  division  is  trans- 
verse, in  others  hjuL'iludin  d,  and  0(  casionally 
it  oc(iu*s  it)  either  of  these  modes  in  ditl'erent 
indiviiluals  of  the  same  species.  The  nucleus 
of  the  uuicellidar  polyiia^tria  has  been  tre- 
(juently  observed  to  undergo  division  previous 
to  the  formation  of  the  fissure,  by  wiiich  the 
<li\ision  of  the  external  wall  is  completed. — 
a  (act  which  has  led  some  ph\ siolojjists,  as 
Fbrcnber*,',  M.  Harry,  and  Owen,  to  attribute 
to  the  nu(  lens  an  important  influence  in  this 
|)rocess  of  cleavage;  the  first  of  these  ob- 
Hervers  having  even  conceived  the  nucleus  to 
act  the  part  of  a  male  or  fecundating  organ. 


•  S<-c  Mr.  r;iir<'t''H  rocorit  liit^TO-stinLC  Ictimvs  on 
llii-t  siili'ifcf,  piililislicd  in  INb-ilital  (i;i/.<tt<',  \x\W 

f  A  «itn>i<l*'r;iliM'  nmulM-r  <il"  thf  p<il\  p.otrio  ii.fii- 
h(H"i;(  <lr>(  i-iIhiI  Ky  l.lircnlur;^  in  his  <;n'.'it  uork  <iii 
tli.it  rl.!»^,  nrt-  now  very  j^«ii«r.illy  r<-;^.ir(l«(l  as  ln-- 
IrtiiijiiiLr  t"  *li<"  \  t'^O'lil'l^'  r.ulicr  liian  ti»  tin*  aiiiin.d 
kin;;il<tii),  >n«  !i  .i.s  ilic  l.mnlic."<  (."N'stfrina,  N'ulvociii.i, 
aiKJ  li.ii  ilhiria. 


Th  s  IdttfrT  viv'.v  is  n  )t,  however,  atloptcJ  by 

w.a:  y  or'  th  i-e  w:..j  ri^\e  n  aic    a    study   of 
th.-  lI.'.--  u:  .:n:r....!-. 

In  -•' ;  e  '-r  'ne  [>"i\  :%'t>trhi  in  whicb  the 
pr  Co  «-t'  nii'ti;  iii:-;ti  n  i>  eitiicr  of  a  fissi- 
[  :■.:'  "I-  ^_  r  jv:i  r!;i;  ..ro;is  kind,  as  in  N'orticeda, 
L  vch.a,  n;  .1  Ih'.}  tiui  .iir.or.>  Kiiizopoda,  the 
r.cA  n.  .;•. :  iiLti?  fcr.ui.p.  in  con'iecti<^ii,  and  are 
a--x::it-.d  to.-ctii^r  m  branchetl  pediculated 
c-o;:; -,  in  cur.r.ctcd  iiia-<es  of  a  globular 
tbrrn,  or  in  re^'L:.^-  ?|:iral  uii-ted  series.* 

T;ie  Por:rc;a,  or  >:  onje^.  ap;  ear  to  l)c  rc- 
pro^.u'.ce  1  by  a  uirierent  kin  i  of  gemmation 
tr.MM  that  r.<r.\  i.i(.>_ri /cd  in  p'«I\  ira'-tria,  —  viz., 
h\  -e{K'.r.:te  i:eiriir>..lc>  orsinad  portions  of  the 
sub-'ar.ce  of  tiiC  ■^porje,  wh;ch,  soon  alter 
hav:n,' been  dftavh-,  a  rroai  the  main  stock,  arc 
mo'iK:e  i  in.to  a  sjihcrical  torin,  and,  being  pro- 
^ihed  with  c;  ia,  move  about  in  thie  water  with 
great  v;\ac:t\  io^  a  con>iderable  ptrioJ.  These 
;..e:::ir,!i!cs  a:  e  t.iro.\n  i-ti"  m  nu:i  bors  propor- 
t:«'n.al  in  -<')ir.e  n.e.:-ure  to  the  activ.ty  of  the 
nutrition  o\  the  -['Once.  aiid  tlicret'ore^  princi- 
pal! \  durin^^  ti.ee.LT.y  p.irt  of-uinn.er.  TowariU 
the  :'[>;^ro:icli  of  winter  a  oirrtreiu  kind  of  re- 
productive bohie-  is  ob-cr\ed  to  be  fornieil, — 
VIZ.  si:;a:l  cap-ules  containing  globular  germs, 
whicii.  after  uevelvipment  wr.iun  tlie  capsule, 
pas'i  out  o\  it  and  [  roduce  a  new  sponge  tor 
e\ery  car'-ule  or  germ.  These  lH>dies  ha\e 
b.an  called  ova,  and  certainly  the}  bear  very 
great  re-emblance  to  them  :  I  nt  too  little 
is  known  of  their  nature  and  origin  to  enable 
us  to  torm  an  opinion  whetlier  they  are  to 
be  rcL'arded  as  jreci^ely  o^i  the  same  nature 
as  ova  oY  not.  In  the  niean  time  the\  niav  be 
named  the  ca[-)-sul.ir  germs. t 

But  it  appears  that,  aniimi:  the  poly^rastria, 
ami  rhizopioila  also,  there  are  s*Mnetimes 
tormed,  by  a  peculiar  priKC-^s  not  ascertained 
to  be  of  a  se>a:al  kind,  uiinute  reproductive 
bodies  ot  a  cellular  structure,  which,  if  they  are 
not  true  ova, are  atlea^t  substitutes  tor  them.i 

•  Sre  an  inttTo-ting  paper  Viv  l>r.  rar[ieiit«^r  on 
the  (loims  Numninliiia  and  dluT  F<iianuiiif>'ra  in 
<^>uart.  .Iitiun.  I'l  <n<'l.  So*'.  l»li.  ls."»".  S«>iu<'  ju- 
<li«  inii-  and  iiit>Ti--tinu-  nMnark>  »>n  this  «  la->  "f 
ntiinial-.  aiiil  I'll  the  ril.it:"i)>  ami  i  li.nM<  ten- .-t"  tli<' 
l'r<iti>/.>;i  in  i;-. 11(1.11,  arr  r.iiit,i:iir<l  in  a  rvrint  pap'T 
l>y  Mr.  Jliixiry  in  tli«- AiiimN  .,t  Nattn-al  Hi-t^ry 
(I>."»1.  Vol.  viii.  p.  1.J7.).  in  \\lji<  h  lu-  lia^  tlt-ori!"  d 
a  (  urioU"»  nioiioocllular  ;:iini>  u.snKil  1  Iiala>.>ir«'lla, 
wliirli  o»  (  Ills  ill  nia>-*f>,  and  roriu>  ,-pKula  .-<.»me- 
uhit  likf  a  minuto  -^poiiu:*'. 

t  Sfc  Lain<Tit'>  «  K'i;aiit  nuninir.  K<  rlir-rches  stir 
rHy<lro  et  ri'.ponLTo  (lean  floiuo.      1  >  IJ. 

X  Alhi-JMn  i^  Hot  iiia<lo  lure  to  the  prodnetion  of 
graiHde«<  hy  llie  <lilllii»  nee  ot"  an  intu><iriaii  aiiiinal- 
eiile  rrroneoii-ly  takni  hy  IJinnlt  r^'  t"«>r  tin-  dopo- 
.'"itifin  of  ova,  hut  to  a  \t  ry  ihtVt,  rout  pr<M-«-<*.  l>u- 
Janlin,  avIio  poiutc  I  out  this  erior  (llist.  Nat.  dos 
Infusoires,  p.  l<il.),  js  of  opinion  that,  hesidos  tin* 
]»ro<"«>-rs  ol  li->ion  and  ifunnatioii,  w^'  know  nolhiiiLC 
with  <<Mtainly  oftin.'  rej»ro<lu<  tioii  <»rinl'ii>ori.'i ;  but  Ik' 
admits  that  it  is  po>sih]('  that  the  minute  ltodi»'.>  into 
wlii<h  an  infu>oriaii  hreaks  up  hy  dilllui'iiie  niiuht. 
prove  tilt'  jr,.nivs  of  n«'\v  indi\iduaU.  I 'r.  (.'arpt  nl>'r 
has  nieiition«'<l  several  iu'itanetvsof  a  kin<l  sinnlar  t<> 
those  alluded  to  in  tlic  text,  and  lias  expresx-d  the 
opinion  that  sonietliin:;  of  the  nature  of"  sexual  j>ro- 
durtion  ma}'  yet  l>e  discoverecl  to  take  jdaer  in  thf^f 
animals  (  Triii.  of  (ioii.  and  (onip.  Physiol,  p.  l' r,», 
and  p.  917.).     ( Jb^orvations  ol  a  sinnlar  kind  are  w- 
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ual  production  ;  the  second  as  coming  under 
the  category  of  alternate  generation ;  and  the 
Vorticella  embryo  of  the  Acineta-form  either 
repeats  its  gemmal  multiplication,  or  becomes 
encysted,  and  gives  rise  then  by  its  nuclear 
dtrision  to  embryonal  production.  Other 
new  forms  of  Infusoria  are  described  by  Stein 
under  the  names  Spirochona  gemmipara, 
Dendrocometes  paradoxus,  and  Lageno- 
phrys  vaginicola,  ampulla,  and  nassa,  in  which 
the  mode  of  reproduction  is  somewhat  similar. 

These  observations  at  once  show  the  im- 
portance  of  the  views  entertained  by  some 
authors  as  to  the  share  the  nucleus  may  take 
io  new  production,  and  strongly  indicate  that 
much  still  remains  to  be  known  from  ob- 
senration  of  the  processes  of  reproduction 
among  the  Infusoria. 

Should  these  observations  be  confirmed, 
another  analogy,  in  addition  to  those  already 
obaerved,  will  be  shown  to  exist  between  the 
organisation  and  functions  of  the  Protozoa, 
ami  those  of  the  lowest  plants.  *  The  ten- 
dencv  of  various  other  recent  researches,  to 
which  it  has  been  impossible  to  refer  more 
particularly  in  this  place,  seems  to  be  to  show 
that,  in  addition  to  the  more  common  and 
obvious  mode  of  multiplication  by  division 
and  gemmation,  by  which  the  Infusoria,  when 
«%orous  and  well  nourished,  are  reproduced, 
there  are  other  means  by  which,  in  dif- 
ferent circumstances,  the  more  permanent  re- 
pfoductioo  of  the  species  may  be  secured; 
that  minute  cells  are  formed  within  them 
for  that  purpose,  which  may  at  present  be 
called  reproauctive  celUgenns  rather  than 
ova,  till  a  more  complete  knowledge  shall 
have  been  obtained  of  their  nature  and  of 
the  circumstances  attending  their  formation ; 
and  that  it  is  very  probable  that  in  the 
protozoa,  as  in  the  simplest  plants,  the  com- 
bination of  the  contents  of  two  cells,  to  all 
appearance  similar,  may,  as  in  the  process  of 
conjugation,  be  the  necessary  preliminary  step 
to  the  development  of  the  reproductive  germs. 

It  ought  at  the  same  time  to  be  kept  in 
view  that  the  Infusoria  may,  like  many  other 
animals,  be  subject,  some  to  metamorphosis, 
and  others  to  alternate  generations.  Already, 
sboe  the  publication  of  the  great  work  of 
Ehrenberg,  most  important  modifications  of 
his  system  of  these  animals  have  been  found 
necessary,  and  it  seems  almost  certain  that  it 
is  de&tin«i  to  undergo  still  farther  changes, 
many  of  those  fonns  which  are  now  recog- 
nised as  belonging  to  distinct  genera  and 
species  being  possibly  no  more  than  different 
stages  of  development  of  the  same  animal. 

ioiL  Of  the  poiMbty  of  primaiy,  direct,  or 
wam'-parenial  production  of  aninta/t,  or  of  so' 
tnUed  tponiameous  and  equivocal  generation. 

From  what  has  before  been  stated  as  to  the 
very  general,  and  almost  universal,  existence 
of  the  sexual  mode  of  generation  among  ani- 
mals, and  from  the  reasons  that  have  been 
^vcn  for  the  belief  that  in  those  few  and 
aaiple  animals  in  which  a  sexual  distinction 

*  See  the  recent  work  of  Alex.  Braan,  entitled 
iHs  Yeijongiuig  in  der  Xatar,  Freiburg,  1849. 


has  not  yet  been  ascertained,  there  may  still 
be  propagation  by  means  of  minute  germs, 
the  reader  will  already  have  drawn  a  con- 
clusion as  to  the  very  insufficient  nature  of 
the  proof  that  can  now  be  adduced  in  favour 
of  tne  view  that  certain  animals  may  arise 
independently  of  pre-existing  individuals  of 
the  same  species.  The  hypothesis  might,  per- 
haps, be  at  once  dismissed  with  the  remark 
of  a  recent  writer*,  "  that  it  is  safer  to  trust 
to  generally  prevailing  laws,  than  to  confide  in 
such  of  our  observations  as  are  contrary  to 
them."  But  as  ift  the  article  Generation  f, 
the  author  was  led  by  a  careful  examination 
of  the  evidence  then  available  on  the  subject, 
to  admit  the  probability  of  the  non-parental 
mode  of  production  as  an  exceptional  occur- 
rence, at  least  among  the  lowest  tribes  of 
animals  and  plants,  and  as  that  hypothesis  has 
since  gradually  lost  more  and  more  of  its  pro- 
bability, from  the  accumulated  opposing  proofs 
resulting  from  more  recent  researches,  so  as, 
in  his  opinion,  to  be  now  no  longer  tenable,  it 
may  be  proper  at  this  place  to  review  briefly 
the  bearing  of  the  present  more  advanced 
knowledge  of  the  generative  process  upon 
this  long  and  keenly  debated  question. 

Admitting,  in  the  meantime,  that  the  ova, 
or  separate  germs  of  Infusoria,  have  not  yet 
been  discovered  with  certainty,  there  are  not 
wanting  direct  experiments  which  demonstrate 
that  in  an  infusion  of  organic  matter  which 
would,  when  exposed  to  the  air,  naturally 
furnish  a  rapid  succession  of  these  produc- 
tions, the  development  of  living  organisms 
is  entirely  suspended,  if  the  arrangements 
are  made  such  as  to  render  it  impossible 
for  any  germ  or  other  part  of  a  previously 
existing  infusorian  animalcule  or  plant  to  be 
communicated  to  the  infusion.  The  experi- 
ments of  Schultze  and  of  Schwann  are 
valuable,  as  appearing  to  have  secured,  in 
a  great  measure,  the  above-mentioned  con- 
ditions, without  otherwise  interfering  with  the 
validity  of  the  result.    The  first  of  these  ob- 


Apparatut  employtd  by  Schultxt  to  prevent  the  acceu 
of  germs  by  the  air  to  an  tn/ution, 

0,  flask  for  infusion ;  6,  tube,  with  caustic  potash  $ 
c,  tube,  with  sulphuric  acid. 

•  Eschricht,  in  Edinr.  New  PhiL  Journ.  vol.  xxxi. 
1841.  p.  8d5. 
t  P.  429. 
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servers*  placed  in  a  glass  flask  an  infusion  of 
organic  matter,  a  portion  of  which  was  known 
from  comparative  trials,  when  left  exposed  to 
the  open  air,  soon  to  have  animalcules  deve- 
loped in  it  in  ^eat  quantity,  and  he  connected 
this  vessel  with  a  tubular  apparatus,  by  two 
apertures,  in  such  a  manner  that  the  air,  which 
was  made  to  pass  frequently  through  the 
vessel  containing  the  infusion,  snould  be  drawn 
through  strong  sulphuric  acid,  or  potash  solu* 
don,  before  reaching  it ;  and  Schwann  f  ar- 
ranged a  similar  experiment,  having  in  view  to 
secure  the  like  conditions,  b^  causing  the  air, 
which  had  access  to  the  inmsion,  to  be  pre- 
viously passed  through  an  iron  tube  at  a  red 
heat.  Before  the  commencement  of  these 
experiments,  the  infusion  and  the  apparatus 
were  carefully  subjected  to  the  temperature 
of  boiling'water,  by  which  it  was  presumed 
the  viulity  of  all  ova,  or  germs,  or  other  or- 
ganic iNu-ticles  must  have  been  destroyed  : 
and  the  result  was  the  same  in  both  the  series 
of  experiments,  —  viz.,  that,  after  a  consider- 
able lapse  of  time,  no  animalcules  nor  con- 
fervoid  plants  were  formed :  but  when  the 
atmospheric  air  was  afterwards  allowed  to 
pass  freely  over  the  same  infusion,  without 
being  subjected  to  the  processes  before  men- 
tioned, a  rapid  production  of  infusory  ani- 
malcules took  phice  in  the  usual  manner. 

The  results  of  these  experiments  appear  to 
be  on  the  whole  satisfactory,  and  nearly  to 
decide  the  question  as  far  as  relates  to  the 
probability  of  the  introduction  of  the  germs 
of  Infusoria,  &c.,  into  infusions  by  the  air. 
But,  indeed,  the  failure  of  many  experiments 
of  this  kind,  when  not  performed  with  the 
most  scrupulous  accuracy,  need  not  excite 
surprise,  when  the  very  indestructible  nature 
of  some  kinds  of  infusory  animalcules  is  con- 
sidered. It  has  long  been  known,  and  has 
been  ascertained  by  the  careful  experiments 
of  Spallancani,  Bauer,  and  Doyere,  that  some 
of  the  Kotifcra  and  Tardigrada  are  capable  of 
supporting  a  high  temperature  without  loss  of 
life,  and  of  being  kept  for  years  even  in  the 
state  of  complete  dryness,  without  loss  of 
vitality:  and,  althou|;n  it  must  be  admitted 
that  tnese  animals  differ  greatlv  in  their  or- 
ganisation from  the  Polygastric  Infusoria,  and 
the  latter  appear  to  be  vcr}*  liable  to  destruc- 
tion from  slight  causes,  yet  it  is  possible  that 
their  germs  may  resist  destruction  in  a  greater 
degree  than  their  adult  forms:  and,  should 
only  one  of  these  animalcules,  or  its  germ, 
be  left  in  anv  ritui^ion  favourable  to  its 
development,  it  is  easily  understood,  from 
what  IS  known  of  the  production  of  these 
bc.ng^,  with  what  rapidity  a  vast  multitude 
o(  them  may  be  brought  into  existence  by 
thdr  ordinary  process  of  finsiparous  increase. 

Most  ph}  ^i(»logiBts  arc  inclined  to  reject  as 
fanciful  and  inaccurate  the  alleged  observa- 
tions of  the  actual  conversion  of  particles  of 
organised  or  organic  matter  into   living  in- 

*  r(>Kirrni!oHr*t  Annalen,  1837,  and  Cdin.  New 
rhil.  Journ.  vol.  xxiii.  p.  U^>&, 

t  In  pa|icr  on  Fcnn*  niation,  he  in  I*OfCgen- 
dt'iirt  Ammlcn,  If'J?,  p.  IM. 


fusoria.  At  all  events,  statements  of  this 
kind  are  to  be  received  with  the  greatest 
caution :  such,  for  example,  as  the  observa- 
tions stated  to  have  been  made  by  Pineau  *, 
who  affirms  that  he  has  seen  the  direct  con- 
version of  particles  of  dismtegrating  muscular 
fibre,  isingCews,  and  wheat^our,  into  various 
forms  of  living  infusoria. 

The  spermatic  filaments  also,  which,  so 
long  as  they  were  looked  upon  as  independ- 
ent animals,  were  referred  to  as  examples  of 
an  undoubted  spontaneous  generauouy-tumish 
no  evidence  in  favour  of  that  hypothesis  in 
the  view  in  which  they  are  now  regarded  by 
physiologists :  for  they  are  to  be  considered 
rather  as  a  peculiar  product  of  organic  growth 
within  the  spermatic  cells,  somewhat  ana- 
logous to  the  fine  moving  processes  of  the 
ciliated  texture,  than  as  distinct  organisms. f 

In  so  far,  therefore,  as  the  theory  of  spon- 
taneous generation  may  have  been  supposed 
to  derive  support  from  the  formation  of  the 
lower  forms  of  plants  and  animals  in  infiisioos 
of  organic  matter,  that  hvpotlieais  must  be 
considered  as  having  lost  the  greater  share  of 
its  probability,  if,  indeed,  it  has  not  been 
entirely  disproved :  but  it  must  at  the  fame 
time  be  aamittcd  that  a  more  precise  ac- 
quaintance with  the  nature  of  the  germs  from 
which  these  organisms  take  tlieir  origin  is 
still  required  to  render  the  arguments  derived 
from  this  source  entirely  conclusive.^ 

The  external  and  internal  parasites  which 
infest  the  bodies  of  almost  all  animals  have 
in  former  times  been  held  to  afford  a  still 
stronger  presumption  in  favour  of  sponta- 
neous generation  than  the  production  of  in- 
fusoria ;  but  it  will  be  found  that  in  this 
instance,  to  a  much  greater  extent  than  in  the 
other,  the  probability  of  the  view  has  gradu- 
ally passed  away  before  the  increasing  know- 
ledge which  modem  research  has  afforded  of 
the  various  modes  of  propagation  of  these 
animals. 

The  ready  communication  of  various  Epi- 
soa,  or  external  parasites,  from  one  animal  to 
another  is  now  well  known,  and  accurate  ob- 
scr\'ations  have  demonstrated  that  in  almost 
all  instances  this  communication  may  be 
traced  to  the  implantation  of  ova,  or  pregnant 
individuals  into  their  parasitic  abode,  as  in 
the  researches  on  the  Sarcoptes  scabiei,  &c. 

The  parasitic  fungi,  also,  of  various  cuta- 
neous diseases,  as  tinea,  porrigo,  plica  pen 
lonica,  foul  ulcers,  &c. ;  the  yeast -plant,  the 
vinegar-plant,  and  other  minute  fungi  con- 
nected with  fermentation ;  the  contagious 
algK  of  the  batrachia  and  fishes ;  the  muscar- 
dine  of  the  silkworm,  are  all  well  proved  to 
be  communicable  by  the  deposit  of  their 
spores,  or  some  part  of  their  substance,  upon 
tne  external  surfaces  of  the  bodies  of  the 
animals  on  which  tliey  grow,  or  by  their  intro 
duction  into  cavities  opening  on  the  exterior. 

All  the  internal  parasites,  or  Entozoa  strictly 

•  Ann.  d.  So.  Kat  March,  1845,  p.  182. 

♦  Sefl  Article  Skmfjc. 

X  Consult*  e»iHH'iallv,  cm  the  whole  of  thta  svbjr«  U 
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iml  production  ;  the  second  as  coming  under 
the  category  of  alternate  generation ;  and  the 
VorticeUa-embr^'o  of  the  Acineta-form  either 
repeats  its  gemmal  multiplication,  or  becomes 
encjsted,  and  gives  rise  then  by  its  nuclear 
diTisioii  to  embryonal  production.  Other 
new  forms  of  Infusoria  are  described  by  Stein 
under  the  names  Spirochona  gemmipara, 
Deodrocometes  paradoxus,  and  Lageno- 
phrys  Taginicola,  ampulla,  and  nassa,  in  which 
the  mode  of  reproduction  is  somewhat  similar. 
These  observations  at  once  show  the  im- 
portance of  the  views  entertained  by  some 
authors  as  to  the  share  the  nucleus  may  take 
in  new  production,  and  strongly  indicate  that 
much  still  remains  to  be  known  from  ob- 
servation of  the  processes  of  reproduction 
among  the  Infusoria. 

Should  these  observations  be  confirmed, 
another  analogy,  in  addition  to  those  already 
observed,  will  be  shown  to  exist  between  the 
organisation  and  functions  of  the  Protozoa, 
and  those  of  the  lowest  plants.*  The  ten- 
dency of  various  other  recent  researches,  to 
which  it  has  been  impossible  to  refer  more 
particularly  in  this  place,  seems  to  be  to  show 
that,  in  addition  to  the  more  common  and 
obvious  mode  of  multiplication  by  division 
and  gemmation,  by  which  the  Infusoria,  when 
vigorous  and  well  nourished,  are  reproduced, 
there  are  other  means  by  which,  in  dif- 
ferent circumstances,  the  more  permanent  re- 
production of  the  species  may  be  secured; 
that  minute  cells  are  formed  within  them 
ibr  that  purpose,  which  may  at  present  be 
called  reproouctive  cell-germs  rather  than 
ova,  till  a  more  complete  knowledge  shall 
have  been  obtained  of  their  nature  and  of 
the  circumstances  attending  their  formation ; 
and  that  it  is  very  probable  that  in  the 
protozoa,  as  in  the  simplest  plants,  the  com- 
bination of  the  contents  of  two  cells,  to  all 
appearance  similar,  may,  as  in  the  process  of 
conjugation,  be  the  necessary  preliminary  step 
to  the  development  of  the  reproductive  gcrois. 

It  ought  at  the  same  time  to  be  kept  in 
view  that  the  Infusoria  may,  like  many  other 
animals,  be  subject,  some  to  metamorphosis, 
and  others  to  alternate  generations.  Already, 
sioce  the  publication  of  the  great  work  of 
Ehrenberg,  most  important  modifications  of 
his  system  of  these  animals  have  been  found 
necessary,  and  it  seems  almost  certain  that  it 
is  desitined  to  undergo  still  farther  changes, 
many  of  those  forms  which  are  now  recog- 
nised as  belonging  to  distinct  genera  and 
species  being  possibly  no  more  than  diflerent 
stages  of  development  of  the  same  animal. 

2nd.  Of  the  possUfUiiy  of  primary,  direct^  or 
nou'parenial  production  of  afiimaii,  or  of  to* 
called  spontaneous  and  equivocal  generation. 

From  what  has  before  been  stated  as  to  the 
very  general,  and  almost  universal,  existence 
of  the  sexual  mode  of  generation  among  ani- 
mals, and  from  the  reasons  that  have  been 
given  for  the  belief  that  in  those  few  and 
simple  animals  in  which  a  sexual  distinction 

*  See  the  recent  work  of  Alex.  Braan,  entitled 
Die  Veijiuigttng  in  der  Natar,  Freiburg,  1819. 


has  not  yet  been  ascertained,  there  may  still 
be  propagation  by  means  of  minute  germs, 
the  reader  will  already  have  drawn  a  con- 
clusion as  to  the  very  insufficient  nature  of 
the  proof  that  can  now  be  adduced  in  favour 
of  tne  view  that  certain  animals  may  arise 
independently  of  pre-existing  individuals  of 
the  same  species.  The  hypothesis  might,  per- 
haps, be  at  once  dismissed  with  the  remark 
of  a  recent  writer*,  "  that  it  is  safer  to  trust 
to  generally  prevailing  laws,  than  to  confide  in 
such  of  our  observations  as  are  contrary  to 
them."  But  as  ifl  the  article  (iBNERATioNf, 
the  author  was  led  by  a  careful  examination 
of  the  evidence  then  available  on  the  subject, 
to  admit  the  probability  of  the  non-parental 
mode  of  production  as  an  exceptional  occur- 
rence, at  least  among  the  lowest  tribes  of 
animals  and  plants,  and  as  that  hypothesis  has 
since  gradually  lost  more  and  more  of  its  pro- 
bability, from  the  accumulated  opposing  proofs 
resulting  from  more  recent  researches,  so  as, 
in  his  opinion,  to  be  now  no  longer  tenable,  it 
may  be  proper  at  this  place  to  review  briefly 
the  bearing  of  the  present  more  advanced 
knowledge  of  the  generative  process  upon 
this  long  and  keenly  debated  question. 

Admitting,  in  the  meantime,  that  the  ova, 
or  separate  germs  of  Infusoria,  have  not  yet 
been  discovered  with  certainty,  there  are  not 
wanting  direct  experiments  which  demonstrate 
that  in  an  infusion  of  organic  matter  which 
would,  when  exposed  to  the  air,  naturally 
furnish  a  rapid  succession  of  these  produc- 
tions, the  development  of  living  organisms 
is  entirely  suspended,  if  the  arrangements 
are  made  such  as  to  render  it  impossible 
for  any  germ  or  other  part  of  a  previously 
existing  mfiisorian  animalcule  or  plant  to  \^ 
communicated  to  the  infusion.  The  experi- 
ments of  Schultze  and  of  Schwann  are 
valuable,  as  appearing  to  have  secured,  in 
a  great  measure,  the  above-mentioned  con- 
ditions, without  otherwise  interfering  with  the 
validity  of  the  result.    The  first  of  thebe  ob- 


Apparatus  emjdoyed  by  Schultze  to  prevent  the  access 
of  germs  by  the  air  to  an  infusion. 

a,  flask  for  infusion ;  6,  tube,  with  caustic  potash ; 
c,  tube,  with  sulphuric  acid. 

•  Eschricbt,inEdinr.NewPhil.Journ.vol.xxxi. 
1841.  p.  855. 
t  P.  429. 


]0 


OVUM. 


servers*  placed  in  a  glass  flask  an  infusion  of 
organic  matter,  a  portion  of  which  was  known 
from  comparative  trials,  when  left  exposed  to 
the  open  air,  soon  to  liave  animalcules  deve- 
loped in  it  in  ^reat  quantity,  and  he  connected 
this  vessel  with  a  tubular  apparatus,  by  two 
apertures,  in  such  a  manner  tnat  the  air,  which 
was  made  to  pass  frequently  through  the 
vessel  containing  the  infusion,  should  be  drawn 
through  strong  sulphuric  acid,  or  potash  solu- 
tion, before  reachmg  it ;  and  Schwann  f  ar- 
ran^!^  a  similar  experiment,  having  in  view  to 
secure  the  like  conditions,  b^  causing  the  air, 
which  had  access  to  the  infusion,  to  be  pr^ 
viously  pMBod  through  an  iron  tube  at  a  red 
heat.  Before  the  commencement  of  these 
experiments,  the  infusion  and  the  apparatus 
were  carefully  subjected  to  the  temperature 
of  boiling-water,  by  which  it  was  presumed 
the  vitality  of  all  ova,  or  germs,  or  other  or- 
ganic particles  must  have  been  destroyed  : 
and  the  result  was  the  same  in  both  the  series 
of  experiments,  —  vis.,  that,  after  a  consider- 
able lapse  of  time,  no  animalcules  nor  con- 
fervoid  plants  were  formed :  but  when  the 
atmospheric  air  was  afterwards  allowed  to 
pass  ireely  over  the  same  infusion,  without 
being  subjected  to  the  processes  before  men- 
tioned, a  rapid  production  of  iufusory  ani- 
malcules took  place  in  the  usual  manner. 

The  results  of  these  experiments  appear  to 
be  on  the  whole  satisfactory,  and  nearly  to 
decide  the  question  as  far  as  relates  to  the 
probability  of  the  introduction  of  the  germs 
of  Infusoria,  &c.,  into  infusions  by  the  air. 
But,  indeed,  the  failure  of  many  experiments 
of  this  kind,  when  not  performed  with  the 
most  scrupulous  accuracy,  need  not  excite 
surprise,  when  the  very  indestructible  nature 
of  some  kinds  of  infusory  animalcules  is  con- 
sidered. It  has  long  been  known,  and  has 
been  ascertained  by  the  careful  experiments 
of  Spallanzani,  Bauer,  and  Doyere,  that  some 
of  the  Kotifcra  and  Tardigrada  are  capable  of 
supporting  a  high  temperature  without  loss  of 
lilV,  and  of  being  kept  for  years  even  in  the 
state  of  complete  drvness,  without  loss  of 
vitality :  and,  althou|;h  it  must  be  admitted 
that  these  animals  differ  greatlv  in  their  or- 
ganisation from  the  Polygastric  Infusoria,  and 
the  latter  appear  to  be  very  liable  to  destruc- 
tion from  slight  causes,  yet  it  is  possible  that 
their  germs  may  resist  destruction  in  a  greater 
degree  than  their  adult  forms:  and,  should 
only  one  of  these  animalcules,  or  its  germ, 
Ik*  left  in  an^  liitua^ion  favourable  to  its 
development,  it  is  easily  understood,  from 
what  IS  known  of  the  production  of  these 
be.ng<i,  with  what  rapidity  a  vast  multitude 
of  them  may  be  brought  into  existence  by 
their  ordinary  process  of  fissiparous  increase. 

Mt)st  ph \ %iulopist4  arc  inclined  to  reject  as 
fanciful  and  inaccurate  the  alleged  observa- 
tions of  the  actual  conversion  of  particles  of 
or  organic  matter  into   living  in- 


*  Poir^rriKlorfT**  AnnAl<*n.  1837,  sod  Ediii.  New 
I'hil.  Juurn.  %ol.  xxUi.  p.  K>6. 

t  In  |Ni|K'r  on  Kcnnt  ni.ttion,  Ac.  Ui  I*oggci)- 
(lf.rll*t  Atiujlvn,  l'*-o7,  p.  lt<l. 


fusoria.  At  all  events,  statements  of  this 
kind  are  to  be  received  with  the  greatert 
caution :  such,  for  example,  as  the  observa- 
tions stated  to  have  been  niade  by  Pineau  *, 
who  affirms  that  he  has  seen  the  direct  coo- 
version  of  particles  of  disintegrating  rouscubr 
fibre,  isinglass,  and  wheat-flour,  into  various 
forms  of  living  infusoria. 

The  spermatic  filaments  also,  which,  so 
loqg  as  they  were  looked  upon  as  independ- 
ent animals,  were  referred  to  as  examples  of 
an  undoubted  spontaneous  generation,* iumibh 
no  evidence  in  favour  of  that  hypothesis  in 
the  view  in  which  they  are  now  r^pu'ded  by 
physiologists :  for  they  are  to  be  considered 
rather  as  a  peculiar  product  of  organic  growth 
within  the  spermatic  cells,  somewhat  ana- 
logous to  the  fine  moving  processes  of  the 
ciliated  texture,  than  as  distinct  organisms,  f 

In  so  far,  therefore,  as  the  theory  of  spon- 
taneous generation  may  have  been  supposed 
to  derive  support  from  the  formation  of  the 
lower  forms  of  plants  and  animals  in  infusions 
of  organic  matter,  that  hvpoUieais  must  be 
considered  as  having  lost  the  greater  share  of 
its  probability,  if,  indeed,  it  haa  not  been 
entirely  disproved :  but  it  must  at  the  fame 
time  be  aamitted  that  a  more  precise  ac- 
quaintance with  the  nature  of  the  germs  from 
which  these  organisms  take  their  origin  is 
still  required  to  render  the  arguments  derived 
from  this  source  entirely  conclusive.^ 

The  external  and  internal  parasites  which 
infest  the  bodies  of  almost  all  animab  have 
in  former  times  been  held  to  aflford  a  still 
stronger  presumption  in  favour  of  sponta- 
neous generation  than  the  production  of  in- 
fusoria ;  but  it  will  be  found  that  in  this 
instance,  to  a  much  greater  extent  than  in  the 
other,  the  probability  of  the  riew  has  gradu- 
ally imssed  away  before  the  increasing  know- 
ledge which  modern  research  has  aflTorded  of 
the  various  modes  of  propagation  of  these 
animals* 

The  ready  communication  of  various  Epi- 
toa,  or  external  parasites,  from  one  animal  to 
another  is  now  well  known,  and  accurate  ob- 
ser\ations  have  demonstrated  that  in  almost 
all  instances  this  communication  may  be 
traced  to  the  implantation  of  ova,  or  pregnant 
individuals  into  their  parasitic  abode,  as  in 
the  researches  on  the  Sarcoptes  scabiet,  &c. 

The  parasitic  fungi,  also,  of  various  cuta- 
neous diseases,  as  tinea,  porrigo,  plica  po- 
lonica,  foul  ulcers,  &c. ;  the  yeast-pbnt,  the 
vinegar-plant,  and  other  minute  fungi  con- 
nected with  fermentation ;  the  contagious 
algn  of  the  batrachia  and  fishes ;  the  muscar- 
dine  of  the  silkworm,  are  all  well  proved  to 
be  communicable  by  the  deposit  of  their 
spores,  or  some  part  of  their  substance,  upon 
tne  external  surfiices  of  the  bodies  of  the 
animals  on  which  tliey  grow,  or  by  their  intro- 
duction into  cavities  opening  on  the  exterior. 

All  the  internal  parasites,  or  Entoioa  strictly 

*  Ann.  d.  Sr.  NaL  Marrb,  1645,  p.  18^ 
t  Sw  Article  Siimfj*. 
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so  callcci,  are  now  known  to  be  capable  of 
true  sexual  generation,  by  means  ot  ova,  in 
tbeir  perfect  or  complete  condition,  and  the 
whole  class  is  remarlcable  for  the  great  de- 
velopment of  the  sexual  organs,  and  the  pro- 
digtous  numbers  of  ova  which  they  bring  forth. 
But  it  has  been  ascertained  that  their  ova  are 
rarely  developed  into  new  bdngs  in  the  place 
of  the  abode  of  the  adult  entozoa :  they  are 
commonly  subject,  therefore,  to  migration 
from  one  organ  to  another  in  the  same  indi- 
Tidaal,  or  from  one  animal  to  another,  or 
from  the  parasitic  to  the  free-living  condition ; 
and  they  have  recently  been  discovered  to 
present  very  remarkable  changes  of  external 
iorm  and  internal  organisation  in  their  va- 
rious habitations ;  so  great,  indeed,  that  many 
of  them,  previously  believed  to  belong  to 
species,  and  even  to  genera  and  families 
widdy  different,  are  now  recognised  as  dif- 
fiprent  conditions  of  the  same  animal  or 
species,  and  that  many  forms,  whose  mode 
CM  generation  was  unknown,  are  found  to  be 
derived  by  indirect  production  from  ova,  in 
a  manner  which  will  be  more  particularly  de- 
scribed under  the  next  section. 

Thus  it  appears  that  the  only  entozoa 
which  are  destitute  of  sexual  organs,  viz. 
those  belonging  to  the  division  cystica,  are 
Tery  probably  only  imperfect  forms  of  Taenia 
or  other  cestoids,  which,  so  long  as  they  are  in 
the  encysted  or  con6ned  condition,  do  not 
reach  their  full  development :  but  many  of 
which,  during  their  incomplete  condition,  are 
capable  of  being  multiplied  by  a  process  analo- 
gous to  gemmation. 

The  greater  number  of  the  entozoa  breed 
only  when  in  the  alimentary  canal  of  animals, 
and  the  ova  are  excreted  along  with  the 
fasces  z  it  is  obvious,  therefore,  that  very 
many  ova  must  be  destroyed,  and  that  a  few 
only  are  liable  to  gain  those  peculiar  situa- 
tions which  are  fitted  to  maintain  them  in 
their  earlier  conditions,  or  in  their  later  stages, 
to  bring  them,  as  parasites,  to  their  full  state 
of  development. 

The  entozoa  are  usually  found,  therefore, 
in  their  most  advanced  stage,  in  the  alimentary 
canal.  There  seems,  on  the  whole,  little  dif- 
ficulty in  accounting  for  the  entrance  of  en- 
tozoa from  without  into  the  alimentary  canal, 
or  the  pulmonary  air-cells  and  other  open 
carities :  and  every  new  fact  that  has  been 
observed  relative  to  the  occurrence  of  entozoa 
in  man  and  animals,  leads  to  the  conclusion 
that  the  ova,  or  perhaps  more  frequently  the 
earlier  larval  or  undeveloped  forms  of  the 
entozoa,  gain  access  to  these  situations  by 
introduction  from  without,  and  most  fre- 
quently along  with  food  and  drink ;  in  those 
instances  at  least  in  which  the  entozoa  migrate 
from  one  animal  to  another,  or  from  an 
animal  to  the  free  state  before  returning 
to  the  parasitic  condition.  But  the  entozoa, 
which  are,  in  general,  in  an  incomplete  state 
when  situated  in  the  close  cavities  or  solid 
textures  of  the  organs  of  animals,  sometimes 
Diake  their  way  from  these  situations  into  the 
alimentary  canal,  there  to  undergo  their  final 


development.  Such  appears  to  be  the  case 
with  tne  Strongylus  arm  at  us,  living  in  an 
incomplete  state  in  aneurismal  sacs  of  the 
blood-vessels  of  the  horse,  and  in  a  fully 
developed  state  in  the  intestine;  the  Stron- 
gylus vagans,  in  cysts  of  the  porpoise,  and 
afterwards  free  in  the  lungs ;  the  Ligula  or 
Bothriocephalus  solid  us,  in  cysts  of  the  ab- 
dominal cavity  of  fishes,  and  afterwards  in 
their  perfect  state  in  the  alimentary  canal  of 
sea-birds.  The  Trichina  and  Echinorrhynchi, 
imbedded  in  the  muscular  flesh  in  great  quan- 
tities, are  no  doubt  imperfect  forms  of  other 
worms,  which  must  migrate  from  these  situa^ 
tions  to  attain  to  their  complete  state. 

With  regard  to  the  manner  in  which  the  en- 
tozoa inhabiting  the  close  cavities  of  the  body, 
or  imbedded  in  the  solid  substance  of  organs, 
either  in  the  free  or  encysted  condition,  gain 
access  to  these  situations,  which  has  to  many 
appeared  inexplicable,  excepting  on  the  hypo- 
thesis of  their  arising  actually  in  the  places 
which  they  inhabit,  observations  are  no  less 
decided  in  proving  them  to  be  of  external  in- 
troduction. 

In  the  first  place  it  may  be  stated  that,  al- 
though the  ova  of  a  considerable  number  of 
the  entozoa  are  of  so  considerable  a  size  as  to 
render  it  improbable  that  they  have  passed  as 
such  through  the  capillary  vessels,  yet  few,  if 
any,  of  these  larger  kinds  are  observed  en- 
cysted, and  in  others  the  ova  are  extremely 
minute,  and  might,  without  difficulty,  be  car- 
ried through  most  of  the  capillary  vessels. 

In  the  next  place  it  may  be  mentioned  that 
the  embryoes,  or  earlier  forms  of  various 
parasites,  and  the  ova  of  others,  have  been 
observed  in  considerable  numbers  in  the  cir- 
culating blood  of  various  animals  *,as  showing 
that  by  this  means  the  entozoa  may  be  carried 
in  their  small  and  early  condition  into  any 
part  of  the  body  of  an  animal  which  is  fitted 
to  afford  the  conditions  favourable  to  their 
farther  development. 

But  in  what  manner  have  these  bodies 
gained  an  entrance  into  the  blood-vessels,  or, 
in  other  instances,  how  may  entozoa  have 
penetrated  into  cavities  or  the  parenchyma  of 
organs,  without  being  conveyed  through  the 
blood-vessels  ?  To  this  question,  also,  recent 
observations  seem  to  furnish  a  satisfactory 
answer :  for  it  has  been  ascertained  that,  in 
a  number  of  instances,  smaller  or  larger  en- 
tozoa, but  especially  the  former,  pierce  the 
tissues  of  animals  with  great  apparent  facility, 
being  frequently  provided  in  the  young  state 
with  an  apparatus  of  sharp  hooks  for  that 
special  purpose.  Some  of  them  have  been 
observed  in  the  act  of  passing  through  the 

•  I  may  here  refer  to  the  original  observations  of 
Schmitz,  (Berlin,  1826),  and  the  more  recent  ones  of 
Valentin  Gruby,  Gluge,  Vogt,  and  others.  Pee 
Valentin,  Repertorium  for  1842  and  1813.  Tho 
Annual  Keport  in  MUlier's  Archiv.  for  the  same 
years,  and  in  Wiegmanu*8  Archiv.  for  Naturgesch. 
Valentin's  account  of  the  Ova  of  Distoraa  in  the  fluid 
covering  the  medulla  oblongata  of  a  foetal  sheep 
(Mailer's  Archiv.  1840,  p.  817),  and  V.  Siebold's 
Article  'Parasites'  in  R.  Wagner's Handwortcrbuch 
der  Physiologie. 
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solid  substance  of  organs  or  through  mem* 
branes ;  and  from  the  various  stages  of  ad* 
yancement  of  others  already  referred  to, 
seen  in  different  parts  of  the  same  animal, 
little  doubt  can  prevail  that  they  must  have 
done  the  same:  but  the  aperture  throng 
vbhich  they  make  their  way,  besides  being  in 
most  instances  verv  minute,  seems  to  close 
very  rapidly  and  completely  after  them.  So 
that  the  occurrence  of  entozoa  in  entirely 
isoUted  cavities  —  such  as  the  aqueous  cham* 
ber  of  the  eye,  or  in  the  parenchyma  of  solid 
organs,  —  does  not  now  present  to  our  minds 
any  valid  objection  to  the  view  that  in  all  in« 
stances  they  are  introduced  from  without; 
and  it  will  be  apparent,  from  the  same  con- 
siderations, that  even  the  occurrence  of  en* 
tozoa  in  the  foetus,  of  which  there  are  uu« 
doubted  instances,  and  to  which  great  import* 
ance  has  been  attached  as  an  argument  in 
favour  of  their  spontaneous  origin,  may  be 
ez plained  on  the  supposition  of  their  ova,  or 
young,  passing  from  the  maternal  parent, 
throt^  the  blood-vessels  of  the  umbilical 
cord,  as  is  known  to  happen  with  various 
poisons. 

The  whole  historjr,  then,  of  this  remarkable 
class  of  animals,  as  it  is  now  known,  tends  to 
support  the  general  conclusion  that  they  are 
all  capable  in  their  complete  state  of  sexual 
reproduction,  and  that  they  gain  the  various 
sites  of  their  parasitic  habitations  by  intro* 
duction  of  their  ova,  or  embryoes,  or  of  more 
advance  J  stages  of  their  growth  from  without, 
either  directly  into  the  open  cavities  or  more 
indirectly,  by  piercing  the  coats  oC  vessels, 
membranes,  &c.,  into  the  close  cavities  and 
the  parenchyma  of  solid  organs.* 

A  candid  review  of  the  whole  evidence 
on  this  question  leads  to  the  inevitable 
conclusion,  that,  though  all  the  difficulties 
or  doubts  which  surround  it  are  by  no 
means  completely  removed,  the  hypothesis  of 
primary  or  Apontaneous  generation  receives 
little  or  no  direct  support  from  the  accurate 
observation  of  the  mode  of  origin  of  those 
animals  which  alone  were  supposed  to  afford 
proofs  of  such  a  kind  of  production ;  and  that 
this  view  munt,  therefore,  on  the  strongest 
grounds  of  analogy,  be  in  the  meantime  aban- 
doned, for  that  which  attributes  the  origin 
and  reproduction  of  all  organised  beings  to  an 
undcvMting  connection  through  ova  or  eerms, 
seeds  or  spores,  between  new  individuals  and 
others  of  identical  species  which  have  pre- 
viously existed.    And  if  the  present  some- 

*  As  to  the  bearing  of  s  knowledge  of  the  bsbiu 
&C.  of  the  Lntosoa  uiion  the  quest ioo  of  their  tpon- 
taneuoe  origin,  codmuI  the  able  eaeuiy  by  Ewrhricht  | 
**  Inqairim  cooceining  the  ( >rigin  of  loteatioal  Worms 
&c  in  Kdiiu  New  Phil.  Joum.  vol.  xxxi.  p.  814. 
IM41,  the  Article  on  Psnuites  br  V.  Sicbold,  in  R. 
Wflffnere  U«udwGrt.  der  PhyMoL;  E.  lilanohAtd't 
Ke«<«rrhei  on  the  Structure  Ac  of  Intestinal 
Worm*,  in  Ann.  d.  Sc.  Net.  \HiH  and  1849,  parti- 
cularly vol.  viL  p.  1*21.  Ihganhn*!  syftematic  work, 
lli«t.  Aat  det  Ilelminthea,  1M5.  And  in  connec- 
tion with  thia  and  the  whole  tubject  of  enontaueoas 
grneratioo,  the  Kyetematic  Treatiaca  on  rhyaiulogy 
of  Bufdacb,  J.  IliUler,  Valeattn,  and  LoogcL 


what  imperfect  state  of  knowledge  does  not 
permit  us  to  affirm  this  absolutely,  as  the 
result  of  direct  observation,  the  exceptions 
are  bo  few  and  unimportant,  that  the^  may  be 
disregarded  in  the  overwhelming  evidence  of 
a  positive  character  in  favour  of  the  opinion, 
derived  from  analogy,  that  every  organic 
beinff,  if  not  produced  in  actual  union  with 
another,  derives  its  origin  from  a  germ  or 
some  such  connecting  part  that  has  proceeded 
from  a  being  of  the  same  kind. 

If  this  be  the  present  state  of  the  aiguroent 
in  respect  to  the  hypothesis  of  the  first  ori«nn 
of  organic  beings,  it  need  scarcely  be  added 
that  the  opinion  which  has  attributed  the  pro- 
duction of  various  animals  to  conversion  or 
gradual  transmutation  out  of  other  species  or 
penera,  has  still  less  of  real  to  be  adduced 
m  its  support.  In  the  long  series  of  ages 
in  which  authentic  observations  have  been 
made  on  animals,  no  such  examples  have 
been  ascertained,  and  there  are  no  established 
facts  which  give  any  substantial  grounds  for 
believing  that  in  the  natural  or  wild  state  of 
animals  there  is  any  departure  from  that  un* 
deviating  succession  of  specific  resemblance 
between  parent  and  offspring,  which  seems  to 
form  one  of  the  most  constant  of  the  laws 
of  organic  nature  with  which  we  arc  ac- 
quainted. 

3rd.  Production  of  dusimlar  indaidnah 
among  sexual  amrnaU  by  a  non'trjcual  process : 
to-TttUed  Alternate  Generations, 

From  the  foregoing  general  views  it  ap* 
pears  that  in  all  Vcrtebrated  Animals,  and 
in  by  far  the  greater  number  of  Invertebratetl 
animals,  the  process  of  permanent  reproduc- 
tion consists  in  the  development  of  the  new 
being  from  the  blastoderuitc  mass  formed  by 
a  peculiar  process  of  cytogenesis  in  the 
fecundated  ovum.  But,  as  has  already  been 
shortly  stated,  there  are  some  varieties  among 
them  in  regard  to  the  degree  of  directncfts 
with  which  the  product  of  development  from 
the  ovum  arrives  at  that  state  o^  maturity,  or 
sexual  completeness,  in  which  it  is  capalde  of 
renewing  the  act  of  sexual  generation.  These 
varieties  may  bed&nsed  as  follows: — 1st.  The 
product  of  the  ovum,  being  single,  attains  b^ 
a  gradual  process  of  development,  when  it 
leaves  the  ovum  at  birth,  to  nearly  the  same 
form  and  structure  as  its  parents :  this  is 
generally  called  Emlnyotogicat  Development. 
2nd.  The  product  of  the  ovum,  being  single, 
is  bom  or  leaves  the  eg^  at  an  early  period, 
and  while  comparatively  imfierfect,  or,  as  it  is 
called,  in  a  larva  state,  and  by  one  or  more 
successive  changes  of  development  of  a  marked 
kind,  afterwards  reaches  the  specific  or  to- 
pical form  :  these  changes  are  usually  called 
Metamorphoses,  3rd.  The  product  of  devc« 
lopment  from  the  ovum  does  not  itself  becoine 
a  complete  animal,  but  gives  rise,  bv  a  peculiar 
mode  of  generation  of  a  non-iexual  character, 
and  therefore  different  from  that  by  which 
fecundated  ova  are  formed,  to  a  new  body,  or 
to  successive  progenies  of  new  bodies,  one  or 
more  of  which  ultimately  attains  to  the  specific 
resemblance  of  the  sexual  parents  by  which 
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the  ova  were  produced.  This  is  the  "  Alter- 
nating Generation**  of  Steenstrup,  or  what 
we  might  with  Mr.  Owen,  in  contrast  to  Me- 
tamorphosis, call  a  process  of  Metagenem^; 
and  of  which  the  single  and  multiple  varieties 
mi^t  be  distinguished  according  as  the  inter- 
mediate progeny  consists  of  one  or  of  suc- 
cessive new  productions. 

In  the  two    first  and  best  known  forms 
of  sexaal  generation,  the  term  Development 
has  been  uaually  given  to '  a  gradual  process 
of  changing  and  advancing  growth  by  which 
the  new  animal  is  formed  out  of  the  ovum, 
till  the  period  when  it  leaves  it,  or  is  said 
to  be  born  ;  and  the  term  Metamorphosis  has 
been  generally  applied  to  certain  more  marked 
ind  sudden  chauges  of  growth,  apparently 
depending  on  the  circumstance  of  the  embryo 
or  j^oung  animal  having  left  the  ovum,  or 
havmg  been  bom,  at  an  early  period  in  a  com- 
|iaratively  incomplete  state  of  growth.    But 
m  establishing   such  a  distinction   between 
these  terms,  it  is  not  meant  to  be  affirmed 
that  the  changes  which  a  young  animal  sub- 
ject to  metamorphosis  undergoes  are  indi- 
vidually or  on  the  whole  greater  than  those 
which  occur  in  an  animal  which  attains  to  its 
full  growth  by  a  process  of  development ;  but 
merely  that  the  one  series  of  changes  is  less 
graJiud  than  the  other;  and  that  the  more 
marked  changes  which  accompany  metamor- 
phoses are  related  to  certain  conditions  neces- 
saiy  to  enablothe  animal  which  is  bom  at  an 
early  period  immediately  to  perform  those  acts 
which  belong  to  its  independent  existence. 
It  would  indeed  not  be  difficult  to  show  that 
the  chaises  which  a  mammal  or  a  bird  under- 
goes during  its  viviparous  or  oviparous  de* 
tdopment,  are  ouite  as  remarkable  and  com« 
plete  as  those  wnich  occur  in  the  change  of  a 
Mtrachian  reptile  from  its  aquatic  to  that  of 
its  air-breathmg  condition,  or  of  an  insect 
from  its  larva  to  its  complete  form. 

In  both  of  these  instances  one  individual 
only  is  developed  from  the  ovum,  and  that 
individual  itself  at  last  reaches  sexual  com- 
pleteness, and  as  being  well  understood  they 
need  not  be  longer  dwelt  upon  here.  But  in 
the  varieties  of  the  reproductive  process  which 
are  now  to  be  more  particuUrly  noticed, 
the  individual  that  proceeds  directly  from 
the  ovum  does  not  itself  pass  throuj^h  the 
whole  series  of  changes  which  are  necessary 
to  bring  it  to  the  form  of  the  fully  developed 
animal;  but  before  it  possesses  any  sexual 
organs,  or  has  attained  to  sexual  maturity,  it 
produces  from  a  minute  germ  formed  in  its 
tody  by  a  non-sexual  process,  a  new  indi- 
viduaU  or  a  succession  of  individuals,  the  last 
of  which  only  attains  to  the  specific  resem- 
bbnce  of  the  parents,  and  acquiring  sexual 
organs  propagates  the  species  by  means  of 
ova.  Thia  Is  the  modification  of  the  repro- 
ductive process  already  termed  Metagentiii, 
and  which  has  received  so  much  attention 
ondcr  the  name  of  '*  Alternate  Generations* 
uace  the  publication  of  Steenstrup's  cele- 

*  Adopting  a  tenn  which  hoa  been  used  by  Mr. 
Own  in  hii  Lectores.  Med.  Times,  vol  zx  1849. 


brated  treatise  under  thie  title  of  **  Generations- 
Wechser*  in  1842  » 

Mo  examples  of  this  peculiar  modification 
of  the  reproductive  process  have  been  known 
to  occur  in  the  Vertebrata,  and  with  one  ex- 
ception they  are  confined  to  the  lower  and 
simpler  of  the  classes  of  Invertebrated  animals. 
They  are  not,  however,  entirely  confined  to  the 
very  lowest  classes  of  these  animals  as  dis- 
tinguished by  the  Zoologist,  but  rather  to  the 
simpler  and  less  developed  members  of  each 
of  the  several  classes  in  which  instances  of 
them  have  been  hitherto  observed. 

The  essential  nature  of  this  form  of  repro- 
duction consists,  then,  in  the  development 
from  the  ovum  of  an  individual  which  is  dis- 
similar from  the  parent  or  parents  producmg 
the  ovum,  and  in  the  succeeding  production 
from  that  individual,  by  a  non-sexual  process, 
of  a  progeny  of  one  or  more,  or  a  succession 
of  individuals,  of  which  the  last  of  the  series 
resumes  the  parental  form.  While  in  animals, 
therefore,  reproduced  by  the  ordinary  form  of 
generation,  the  species  is  composed  of  entirely 
similar  individuals,  or  of  individuals  differing 
only  in  sex ;  in  those  animals  which  are  sub- 
ject to  the  alternate  or  intermediate  genera- 
tion, the  species  includes  a  variety  of  indi* 
viduals  usually  of  dissimilar  form ;  of  which 
some  are  without  sex,  and  others  are  com- 
plete as  regards  the  development  of  sexual 
organs.   * 

It  has  appeared  to  some  authors  that  the 
phenomena  in  question  are  to  be  regarded  as 
no  more  than  peculiar  modifications  of  the 
processes  of  development  or  metamorphosis, 
of  such  a  nature  that  the  product  of  the  ovum 
becomes  multiple  instead  of,  as  is  more  usual, 
remaining  in  its  single  individuality.  But  to 
admit  the  correctness  of  this  view,  it  would 
be  necessary  to  employ  these  terms  in  a  sense 
widely  different  from  that  commonly  given  to 
them;  and,  indeed,  to  modify  the  ideas  of 
these  processes  of  embryological  development 
in  a  greater  degree  than  seems  warranted  by 
what  is  at  present  known  of  their  nature. 

The  name  of  larva  is  usually  given  to  the 
imperfectly  developed  animal  that  is  bom  or 
leaves  the  egg  at  a  comparatively  early  period, 
and  fitted  for  independent  existence  in  that 
state ;  and  in  the  changes  of  metamorphosis 
by  which  that  larva  attains  to  the  complete 
specific  form,  great  as  these  changes  may  in 
some  instances  be,  we  recognise  that  it  is  the 
individual  produced  from  the  ovum  which 
itself  undergoes  these  changes;  whereas  in 
the  various  kinds  of  alternate  generation,  it  is 
always  by  the  formation  of  an  entirely  new 
individual,  arising  from  a  minute  germ  con- 
nected with  the  first,  but  to  be  distinguished 
from  its  parts,  and  without  a  sexual  process, 
that  the  species  is  at  last  completecL  The 
new  individual  may  be  single  or  there  may  be 
a  multitude  of  them ;  they  may  remain  con- 
nected with  the  one  producing  them  or  they 

*  A  work  which  appeared  originally  in  the  Danish 
language,  and  in  German  in  1842,  and  of  which  an 
excellent  translation  into  English  has  been  pub- 
lished by  the  Kay  Society  in  1846. 
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DiBy  be  delarhed  and  lire  independently,  but 
ihev  neTi'tthclcss  constitute  diDcreut  Biiinials, 
iinil  cannot  be  regarded  in  any  other  liglit 
tlian  Bi  ao  many  individual!  distinct  rrom  the 
one  prodiTcing  them,  althoiifih  all  ore  ilc< 
accnJeU  from  one  ovum,  or  all  are  neceuory 
to  nuke  up  ihe  entire  speciea. 

And  it  ii  Turthrr  to  be  Dbaerrcd  that  each 
nfihese  Bcveral  HnimaU  may  be  suliJMl  to  in- 
dividual metaroorpliotii,  and  tlut  in  aume 
cUiaes  there  ia  ao  gradual  a  transition  from 
individual  change  to  new  production  that  it 
may  lie  difficult  to  detennine  to  whiih  of 
these  formaofrepraductiieilevelopinelit  their 
|>benomena  ought  to  be  referred. 

In  that  pert  of  the  article  which  treat! 
■pecially  of  dcvelopmrat  our  attention  may 
aKuin  be  called  to  lomc  of  the  more  remark- 
lUile  exaaipic*  of  individual  n>etamorphohi!i 
that  are  known  :  at  [)re*ent  it  ii  intended 
rather  to  bring  prominently  forward  those 
in»i«ncei  of  aliemate  generation  which  have 
been  diicovered  since  the  publication  of  the 
Article  tisNBBiTioN,  or  which,  if  preriously 
known,  may  now  be  viewed  in  a  different 
light,  in  coiue^uence  of  t>eing  brought  into 
comparison  with  other  observations  of  a 
•imilar  kind  and  of  more  recent  discovery. 

We  may  first  consider  tome  example*  of 
this  uroceu,  or  of  one  verj'  analogous  to  it,  in 
wbicb  the  new  animal  ia  single. 

EduModmHala. —  In  several  order*  of  thia 
claai  a  variety  of  the  reproductive  proceas  haa 
of  late  yean  been  pointed  out,  in  rrnrd  to 
which  it  may  be  doubted  whether  it  la  moat 
of  the  nature  of  a  metaniorpho.sis  or  a  meta- 

retii,  but  H'hicb,  as  it  has  been  considered 
J,  Miiller,  the  discoverer  of  the  must  in- 
teresting and  remarkable  of  its  phenomena,  M 
in  some  ineasure  analogous  to  tbe  altcmating 
generation,  I  will  mention  in  this  place;  the 
more  so,  that  it  miglit  almott  be  looked  upon 
aa  forming  the  connecting  link  between  the 
direct  and  the  alternating  procease*  of  rcpro- 
ducliun. 

In  aoine  of  the  Echioodcrmata  it  appear* 
IVom  the  earlier  obserrations  of  San  that  the 
ytiwag  produced  from  the  ova  are  developed 
dircctljr  into  the  parental  form,  parsing  how- 
ever through  several  marked  modificationa  ia 
the  early  stage*  of  development.  Thus,  tonw 
uf  tbe  «lar-fisbea  ^AtlerueoHMim  glacia/it, 
Sars)  leave  the  cjtg  as  a  ciliated  free  moving 
animnlcule,  then  ibcy  become  pedicuUted  and 
attach  ihcmwlve^  have  four  club^haped  pro- 
ccuea  developed  on  them,  and,  lastly,  they 
pass  by  the  development  of  the  rays  and  the 
internal  ornn*  into  the  complete  form  t  but 
here  the  whole  or  nearly  the  whole,  genntnal 
niass  of  (he  ovum  is  convened  into  the  embrvo 
or  larva,  and  the  whole,  or  nearly  the  whole, 
of  this  undersoe*  the  &rther  change*  ofcoiv* 
version  into  the  cooiplcie  and  sexual  animal.* 

From  the  rcaearcbc*  of  J.  Millkr  it  ap- 


pears that  the  mode  of  dcveloproen 
descril>ed  is  {'Xccptionul  Hnioii|;  tbe  E 
dcrmata,  and  that  ■■■  "'•—  r-".:'— 

ithe  Oubiura  and  E 

kind, 

formed  by  direct  development  from  tbe  fe- 
cundated ovum,  ubtch  is  not  itself  converted 
into  the  complete  animal,  but  rather  serves  a* 
a  temporary  slock  from  which  the  perfect 
aninial  is  subsequently  formed  in  a  manner 
that  may  be  compered  to  gemmation.  But  it 
does  not  appear  that  moce  than  one  individual 
is  developed  from  each  primary  larva  stock, 
and  this  gradually  die*  away,  so  soon  a*  ita 
attached  olfitprins  has  made  some  advaiice  in 
its  formation.  This  body,  described  under 
the  name  of  Bipinnaria  asterigera,  as  con- 
nected with  an  Asterins,  is  a  comparatively 
lar|;e  animal,  with  ct  long  pedicutaled  body, 
twelve  or  fourteen  tentacles,  an  alimentary 
canui,  consisting  of  mouth,  gullet,  ttomach,  in 

Fig.l. 
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r.  llw  AslfriM  torn  np  U.  sJio*  iu  ^atv^  • 
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tudne,  wd  iniu,  and  moves  BcUvely  through     and  then  eppcara  to  die  without  giving  rise  to 
the  watv.     Sara  who  bad  observed  this  body     any  fartber  progeny. 

in  IB33,  wu  the Gr*t  to  Huggetl  in  ISM  that  The  genimipurouslarvaorBomeolher  kindii 
il  mi^l  be  the  early  condition  of  s  Btar-fish*,  of  the  Echinodermata  was  first  describeil 
inJ  ihb  riew  wai  confirmed  by  the  admirable  by  J.  Muller  as  a  dislincl  animal,  under  ihe 
morcha  of  J.  Miillerf ,  and  by  observations  name  of  Pluteus,  before  he  was  acijuainted 
of  Korea  and  Danielson  %.  who  have  shown  with  the  phenomena  of  its  subsequent  Je- 
Ihal  the  Ailerias  is  gTBdnaltv  formed  out  of  a  velopment :  in  1846  he  traced  the  relation 
nidII  granular  mass  whicti  surrounds  the  between  one  kind  of  this  body  which  he  had 
nomK^  of  the  Bipinnaria,  and  becomes  se-  called  Pluteus  paradoxus,  and  the  Ophiura, 
pwittd  from  the  stock  when  in  a  compara-  nnd  between  nnotber  kind  of  Pluteus  anil 
li'dv  early  state  of  advancement.  The  larva  Echinus,  ascertaining  it  to  be  the  same  that 
WA  movei  about  afterwards  for  a  few  days,  hus  just  been  stated  to  exist  between  the 
Bipinnaria  and  Ibe  Aaterias.  The  Pluteus 
Fig,  6.  presents  the  form  of  a  quadrangular  pyramidal 

frame,  with  four  large  ciliated  limbs  at  the 
angles,  and  four  smaller  ones  suspended  from 
the  middle  below,  while  the  upper  part  la 
surmounted  by  a  sort  of  dome.  It  bears  some 
resemblance  to  a  Beroe,  and  might  be  de- 
scribed as  the  ciliograde  larva  of  an  Echino- 
derm.  The  form  ditTers,  however,  somewhat 
for  various  species  of  Uphiura  and  Echinus. 

In  the  centre  of  tlie  dome  and  round  the 
mouth  of  the  Pluteus  a  granular  mass  is  de- 
scribed, and  from  the  side  of  this,  non-sym- 
metrically,  the  gemination  of  the  new  indi- 
vidual proceeds.  The  Pluteus  moves  at  first 
with  great  activity  through  the  water,  pro- 
pelled by  its  ciliated  limbs  and  cirrhi;  but  as 
the  new  Ophiura  or  Echinus  buds  from  it 
and  spreads  more  and  more  over  its  dome, 
the  Pluteus  shrinks,  becomes  less  active,  and 
at  last  disappears.* 

Various  other  forms  of  the  Pluteus-like 
animal  have  been  described  by  Muller,  and 
the  process  of  gemmation  htis  been  traced 
by  which  the  new  Echinoderm  lakes  its  rise 
within  them.  The  result  of  these  discoveries 
is  already  to  throw  an  entirely  new  lij;ht  on 
the  nature  and  organisation  of  this  class  of  ani- 
mals; but  the  species  of  all  of  those  observed 
is  not  yet  determmed,  and  something  still 
remains  to  be  learned  of  the  exact  mode  of 
origin  of  the  new  animal.  By  somef  the 
process  has  been  looked  upon  merely  as  a 
secondary  devetoj)ment  from  the  remains  of 
the  }olk  attached  to  the  parts  first  formed  ; 
but  the  researches  of  Miiller  do  not  appear 
to  give  support  to  such  a  view ;  and  would 
rather  nnpear  to  show  (as  in  Auricularia, 
^.  9.},  tnat  the  new  nnimal  is  formed  from  a 
g  minute  germ   in  a  determinate  part  of  the 

parent  animal  without  that  germ  being  traced 
to  the  yolk  of  the  ^g. 

In  a  larther  series  of  researches  on  the 
larvae  and  metamorphoses  of  the  Echino- 
dermatal:,  J.  Muller  lias  pointed  out  that  the 
Holothuride  are  formed  from  a  larva  body 
somewhat  analogous  to  the  Pluteus,  but  that, 
instead  of  a  process  of  new  formation,  the 

Fta^upanJanu  (fnmMUJltT).  ,    ^,  ^     . 

J,  '  remarkable   metamorphosi! 

•^wii^thlrojhia^  conm«nwment  of  th«     jjjy^j^ .  ^^j  ^6  bas  been  enabled,  from  bii 

«.  Ofhim.  run»d  «.  tlu  lid*  (/  ths  guUeL  .  j  „„„„_  ;„  „,„_  ^  Berlin  Acsd.  IMS  «id 

ISIS  i  Derbn,  in  Ann.  des  Sc  NsL  1S47. 
*  Wit|;iuiia-i  Arehir.  IBii,  part  L  p.  I'G.  t  As  Cvpester,  loc  cit.  p.  U39. 

t  Km.  of  ilM  BdiiD  Acid.  1X16  and  1S48.  t  Uemoin  of  tha  Add.  of  Scien.  of  Berlin,  N«V. 

I  Ami.  da  3c  Kat.  1847,  p.  U8.  1819,  and  AprU  1850,  published  in  1611,  p.35. 
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own  resMrches  ant]  ihe  compariiion  of  name     PI uteut somewhat  in  the  manner  ofa  [HctuM 

othen,  to  bring  the  whole  or  the   Echino-     on  an  ease),  or  a  fAcee  o(  einhroidery  in  its 

dernuta  under  a  genend  view,  the  result  ot    frame  and  stand,  and  incorporates  a  part  of 

which  is  the  delenuination  of  the  three  kA-     the  digestive  cavity  with  itself.    Hie  reoiains 

of  the  larva  graduall]'  disappear,  as  in  Ophiura 

^-  B-  and  Echinus ;  or  are  broken  off  and  die,  at  iik 

Bipinnaria. 

3.  In  the  third  variety  the  change  of  the 
larva  lakes  place  twice.  First,  it  passes 
from  the  bilateral  type  with  ciliated  border* 
into  the  radiate  type,  and  having  taken  some- 
thing of  the  shape  of  a  barrel,  it  acquires  a 
larval  locomotive  apparatus  consisting  of  ci- 
liated  'hoops;  and  then  from  this  stale  the 
Echinodenn  is  developed  without  any  part 
of  the  larva  being  separated.  Either  the 
Echinodenn  is  formed  of  a  port  of  the  Vermi- 
form larva,  and  the  rest  ol'the  larva  is  ab- 
sorbed into  the  Echinoderm,  us  in  Tomaria; 
or  ihe  whole  larva  is  simultaneously  trans- 
formed intn  the  Echinoderm,  as  in  Holoihuria. 
Prom  Husch's  observations  it  appears  that 
the  Comatula  jiaucs  very  rapidly  through 
the  stage  of  the  bilateral  form  into  that  which 
MiilJcr  has  called  pupa  with  ciliated  crowns. 
It  is  also  an  interestinc;  fact  in  connection 
with  the  biBlory  of  animal  melamorpboaes, 
that  the  early  condition  of  the  Comatula  t* 
that  of  a  pedunculated  Criooid. 

Miiller  has    remarked   ihut   these  pheoo- 
mena  partake  in  part  of  the  nature  of  metn- 
morpbOBil,  and  in  part  of  that  of  the  non-sexual 
gemmntion  of  the  alternate  generations.     As 
the  Echinoderm  ariies  like  a  bud  in  the  larva, 
there  n  alternate  generation  ;  but  as  the  es- 
sential internal  orgaiu  (that  is,  the  alitnentarr 
canal  from  the  stumiicb  to  the  anus,  but  Dctt 
the  mouth  and  gullet)  are  taken  into  the  new 
animal,    there   is   also   true   melamorphosis. 
"  I  underbtand,"  says  he,  "  by  alternate  ge- 
Auncwttrla,  cr  farm  0/  EdutaJtrM  {Jnm  Malbr\      nerations  nothing  more  than  the  succession  of 
A.  youns  Isrva  of  Anrii-Dliris.      A,  allmentsrj     '*"  f'>rms    of  organism,  of  which   the   one 
canal  J  a.  Erhinoilfnn  brftinniiiK  to  be  DimK^.  arises  in  or  upon   the  olhcT  •«  a  minimum, 

a,  ]MTgrr  larva  of  tba  sams  kliid,ii  Kchioodtrm     or  as  a  bud  ;  the  second,  thst  is,  the  deve- 
fuib»  sdvaiicxL  1,^  bud,  U  destined  for  sexual  generation, 

lowing  varietie.  of  metamorphoses  and  pro-  P™Jj'<:i"g  C™™  its  ova  the  non-sexual  larva, 
duclon  among  them.  In  all  of  them  the  •'•'ch  "pun  ,- dcstmed  for  genmwt.orK  • 
embryo,  imm^Utely  developed  from  the  Adopting  the  view  that  the  Echmodennata 
ovum,  has  a  bilateral  symmetrical  form,  and  !"'«■"  """nmnle  of  allemale  gcnenitkHi.  it 
passe,  by  the  suh^^ucnt  metamorphosis  into  '*\  ob«.rved  that  the  product  u  «ngle  m 
Ihe  radiated  ty|«.  This  change  \i,  however,  ?"  ''"'  i"?'"""  ^.■"'•"  =  ^'  '"  ■'!  >*>'  °'her 
more  or  less  direct,  or  by  interStediate  forms.  ["""""^  mtcrmediate  or  dternate  gcnerwion 
1.  In  the  first  variety  the  char>ge  of  the  hereafter  to  be  noticed  the  product  of  noo- 
bilaleral  larva,  or  emboo.  into  an  Efhino-  «<"«1  8^"™"'"°  """^'"(lle-  „ 
derm  takes  place  at  its  earliest  period,  when  .  '"'^JT!"''-  — The  animals  usually  rompre- 
the  embno  has  a  general  coveniw  of  cilia,  •'Mde.mlhegcneraldenomimu.onuf Polypes 
but  not  llie  special  tilialed  bordcri  or  limb.  "■■  •'"I'P"'*  P"*«"'  ^^  ^'^'^  "'!'«'•  "f 
of  Ihe  Plutcus.  A  part  of  the  body  of  the  «'««:'."'<=.  "^  degree,  of  complication  in  tbnr 
embryo  lake,  the  foL  of  the  Echimxierm  ;  "'P-"'""'""  >  *>'J  "cent  n>«^he.,  a.  to 
Ihe  rrsl  of  it  is  •bK.rbed  into  the  body  of  f"  "«>Je  o*! ''''^OP'^"'- "''■ch  point  out 
the  new  animal.  This  occurs  in  a  part  of  that  some  of  them  are  subject  to  a  process  of 
the  Asieriadte,  a*  in  EchinaMcr.  AMeracan-  •"="'»"'.  or  lissimdar  gcnmiiion,  wou  d  «p- 
thion.  and  others,  deacribed  by  8ars,  Agas.i^  P**'  '•*  ""''"'"  '  "*>  ''"Tcrent  d.stnbutioo 
DcMir.  and  Miiller.  ■  Loc  ciL  p.  IDG.     Tin  rflHsnhn  of  J.  IIUI*t 

8,  In  the  second  variety  the  change  occura     —  •■-■  —  .--■---.  ..■  .    .  .- 

when   the  larva   is   fully   orftaniaed,   that    ia, 
when  it  possesses  digestive  organs  and  a  spe-     ^   f_^^   ^^ 
cial  motor  anMratus  of  ciliated  borders  or     i^iT,  nifiOj  im^  p. 
limbs.     The  Echinoderm  is  (ilaced  upon  the     iou/umI  I»^,  p  ij;. 
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or  tbeae  aniniBls  in  the  ioologii:iil  BfBtem  than  the  herntaphroJite  parent ;  but  in  Hydra  it 

that  which  htu  hitherto  been  followed.    Most  would  appear  that  it  is  principally  in  the  aii- 

Iiuunli«ts  are  now  dispoKd  tu  ■eparaEe  from  tumn,  on  ihe  approach  of  cold  weather,  that 

the  true  Polypina  the  Bryozoa,  or  so-called  the  sexual  mode  of  propagation  ia  subsUtuted 
UliobrachiUe  Polypa,  which,  though  pre- 


^  I  conskleraJ)le  reseniblaiice  to  the 
I'oljpes  in  their  external  anthoid  appearance, 
jet  approach  tnuch  more  near!;  to  the  Tu* 
nicated  Acephalous  HoUusca  by  their  internal 
orgsniiatioD ;  and  remarkable  aBinitles  have 
heen  pointed  out  between  some  of  ihe  Poly- 
pina  and  Acalepha;,  which  show  that  these 
■  luaea,  though  very  dlRsioiilar  in  their  external 
foma  and  inode  of  life,  are  in  reality  very 
closely  allied  in  ttnicture. 

The  greater  number  of  the  Polypina  are  ag- 
pegate  or  com)>ound  aninialx,  that  is,  consist 
naiurBllj  of  groups  of  individuals  united  or 
inociaKd  together  on  a  common  stem  and 
bnncbes,  or  on  a  more  solid  stock.  But  the 
coauDon  fresh  water  Polype,  or  Hydra,  and 
the  Tarious  Actinix  of  the  sea  coast,  are,  to  a 
certain  extent,  exceptions  to  this  general  rule, 
and,  u  we  shall  see,  differ  also  in  regard  to 
thnr  nxKle  of  reproduction  from  moat  of  the 
otJicrfuiiliea  of  this  division  of  animals.  The 
Actinia  ii  usually  a  single  animal :  no  doubt  it 
u  moUiplini  occasional^  by  buds,  but  theae  arc 
ihrowD  off  and  become  developed  usually  in 
an  iaoUifd  position.  The  Hydra  sometimes 
Bccan  as  a  single  animal,  but  more  frequently 
ilunng  summer,  and  when  well  nourished,  as  a 
rompound  one ;  the  multiple  individuals  being 
devdopcd  by  gemmation  from  the  first  or 
priadpal  stock,  and  also  themselves  forming 
lounpr  progenies  by  budding;  but  the  indi- 
(kluais  to  funned  on  the   Hyiba  generally 

Fig.  10. 


:■  II. 


/><■■  rnhM  n  difftrtmt  litya  of  aloMim  and 
1°  Ik  mota  «/  ditk-wmd.     (/Vw-  Boad.) 

•epaimte  Irom  the  parent  slock  when  they 
hire  attained  to  maturity,  migrate,  and  esta- 
Uiifa  thciBsdrea  a*  independent  animals,  to 
(orb  dcw  buds. 

Both  of  these  animals  are  capable  ofpro- 
papiion  bf  Ofs  formed  in  the  sexual  way :  in 
Actinia  thn  aeeiDB  to  be  the  more  common 
node  of  its  Dultiplicaiion,  the  ova  being 
fnoibLted  aod  developed  within  the  body  oT 


Hydra  tiridi*. 

A,  Hydra  of  autamn,  bearing  an  ovum,  a,and  two 
spermatii:  rawulus,  i,  <.  b,  ep«rmatic  capaule  bunt 
arljficiallj-,  ihowing  spennatoioa, 

c  (from  L-auniit),  ova  with  ^oong  Hydra  in 
varioiu  atMf(ts  of  development  banging  out  of  lb«n. 

D,  ly  (tium  Laurent),  portionB  uf  the  body  al 
sammer  Hydra,  witb  a  bud  aprouting.  d,  the  ear- 
liest i  D',  more  advanced,  showing  Ihe  texture  to 
be  the  name  aa  Iha  rest  of  the  body. 
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for  that  of  gemiratkiii  which    t«ke«   placa    ThcM  ova  give  rite,  by  lh«r  development,  to 
throughout  the  whole  of  the  nimroer.*  ■  ciliated  moving  embryo :  thii  aoon  becomei 

The  ova  of  Hydra  are  litnple  vesicabr  cap-     fixed  to  a  spot,  and  ia  gradually  convnted  into 
•ulea  of  a  brownish  colour  fanned  in  the  bud-     a   Polype,    limilar  to   that   from  which  the 
ataoce  of  the  wall  of  the  aainial't  body,  and    MeduaaUike  animala  were  fonoed.* 
aeparated  froni  it  prenooi  to  the  development 
of  the  yoaag  ;   white  the  spennatic  filaments 
are  farmed  in  smaller  coniod  capsules  placed 
nearer  to  the  baseofthetentaciila  either  in  the 
n  diflerent  individuidi.-|- 
"  '        ■       ■  cen 

^ly  Ire 
«  of  theoTum,  in  which,  how- 
ever.hehat  not  traced  inasufficiently'compleie 
manner  the  rodividual  steps  of  the  changes  of 
dcve1opnient(irr;b.  Il.c).  The  origin  of  the 
ovum  in  this  animal  ia  shown  to  be  quite  dif- 
ferent from  that  of  a  bud  :  the  former  having 
the  abape  of  a  distinct  vesicle  from  an  early 
period,  the  latter  not  being  perceptibly  more 
than  sn  extension  of  some  part  of  the  tilth 
■tance  of  the  wall  of  the  body,  and  precisely 
of  the  same  colonr  and  structure  (•»  Jig. 

II.D,D'.). 

The  Hydra,  therefore,  while  propagating 
very  frequently  by  gemmation,  ia  capable  of 
reproduction  also  by  fecundated  ova,  which 
are  directly  developed  into  the  parental  form. 
But  many  of  the  true  Cornpnund  Polypei  pre* 
sent  examples,  in  their  multiplication  by  gem- 
mation, c4  the  production  of  intermediate 
forms  of  animals  between  the  ova  end  the 
perfect  sexual  individual,  —  a  mode  of  repro- 
duction, therefore,  which  may  be  referred  to 
8teenstrup's  general  law  of  Alternate  Uene- 

Thui,  to  be^n  with  the  simplest  form  of 
these  animals  bearing  the  nearest  resemblance 
to  the  Hvdia,  in  the  Corvee  and  Svncorvne, 

at  ceruin  seasons  of  the  year,  mdtiplica'^on     "l^T"^  '™^l^'^^  '' 
takes  place  from  the  stem  or  root  by  gemma-  natural  slie. 

tion,  tKe  buds  being  developol  in  llie  form  of        „.  ,  „„!„  n.l.rg«l,  .howjng  ths  boddiag 
attached   Pulvpe*  \  but  at  other  times  there     UedDsoida  in  diflnciit  iiages. 
•re  developeu  from  the  bads,  without  the  con-         r,  cms  of  Ihs  MRluoids.  dsIdtsIIj  detacbed. 


.........V   -.   ^xual  organs,  a  set  of  delicate  "^  another,  fan  her  sdvanced;  et,  ovary,  oc  to- 

Medusa-like  animals,  similar  to  the  Oceania,  or  wr'*.  Pl»«d«i  "'••li'™taiy  «nall  o'.ova. 

Ihoscof  the  naked-eyed  kind :  these  won  be-  r.  ^           ,^  ^^  ^.^  ^een  the  fir« 

come  detached,  swim  about  fredym  the  water,  ^^  ^j^^  Ktli^yA  bodies  produced  from 

acquire  some  of  them  male  wd  other,  female  ,hc  Polype  animala,  as  in  Coryne  aculeata.  in 

«,xual  organ.,  and  produce  fecundated  ova.  ^^^^  ^^  j^e  m-lre  full  obirvation  of  .he 
remarkable  phenomrnon  of  their  formation  ii 

*  This  rffsrt  of  th<  mU  sssson  in  dunging  tha  due  to  ihe  rcsearchea  of  Ulars,  Lciwen,  Slcen- 

mads  of  production  from  gfrmmation  to  ovifwrau  «tnip,  and  Van  Beneden,  who  have  ascertained 

formaUon.  ihu.  rheckldB  growth  bat  providmR  for  (he  relalionsof  the  Polypelarva  and  Mcdusoid 

lh»  pnafrration  of  t»«  IneciBi  Ihronirti  the  winter,  ,     .             ,■'"          r           r.  _  .l. 

i^.,™.rkad  by  l>r. C^nt«. .a  in»™tinK«..-  pi-ogwy.  "nd  the  production  of  ova  from  the 

\iigj  with  the  rbangc  thai  la  known  to  o«ar  in  th*  wtter.   Dtljardin  \  has  also  carefully  traced  the 

ranHc  of  wodurlion  of  the  Aphii  insecl ;  sn  I'riD-  production  of  the  free  Mcdusoid  bodies  from  a 

dp1»  of  Pbywuloey.  By neoryne,  which  he  has  called  ^tauridia,and 

t  Tba  "-""l""  "'"fp;^'"  and  sperralKcrou.  j,„  farther  asccrlamed  the  sexual  condition  of 

hand. lirr  ,Hw«t  Arart.  I74B,  vol.  vUL  p-Zlll:  by  theirova,  and  the  subsequent  development  at 

TrFmblrv.  En    IT«  {M*ni.  sur  !«  rolypes  d'Raa  these  ova  into  Polypes. 

d»ar»)i   hr  Rnarl  (Innwlen-BoluiiiBnng);  I■alla^ 

ia  1776  (KaraliMriillk  der  Thiw.painwo.  p.  .15) ;  •  8»  flg.  of  Bvneomu  SarsH,  from  fWs.  rmona 

and  mors  n-rmllr  by  KhwnbiTR.  In  I83fi  and  1*38  Lilt.   Noncg.    tH(6i    and   Slwoitnp's  tantrr*  cif 

(VpHisikI.  dCT.V«lnrfIk™qb.Prrunrt(iin  lin-lin,  1HT8,  Corme  fritillaris,  Ub.  I.  tiga.  41. 43.  and  ItMor,  ia 

p.  H)[  V.8J*boUfUhtbuchdrfV<-rKl'l''h.  An»L)i  Ana.  dot  .Sr.  NaL  lUO,  pL  t.  Ogs.  13.  to  16. 

and  bymywiffl'jtin,  Ktw  l-tiil.  Jnum.  \M7).  \  Ifii.  for  lt<JU,n.lJ&     Also  in  C<n-D*  Tulcarifc 

I  Sonv.  Rick  nr  Iw  llyrfrss  d'Eaa  doq«,  1811.  In  Icowa  Zootom.  Tab.  xxi.  IMi. 

Voiagi  da  ts  Dunita.  j  Annal.  da  Sc.  K»L  IMS. 
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In  a  cer1(in  number  c^  the  Csmpanularis,         But  the  interesting  observHtions  of  Loven*, 

SertuhriK,  and  TubuWis,  oT  which  the  in-     and  alio  EOme  previous  obaervntions  of  Lia- 

tfrnal  Mnicture  is  more  complex  than  in  the     terf,  would  show  that  in  the  CampBnuliiriB 

Comte,  and  in  which  the  Polype  always  na- 

lurailjr  preamta  a  branched  form,  or  groups  of  fig.  H. 

diitinct  Poljpe  heads  formed  upou  a  common 
Mem  by  fietnroation,  it  is  DOW  well  ascertained 
that  the  Polype  state  is  not  the  only  nor  the 
complete  condition  of  the  animal,  but  that  by 

Fig.  13. 


no.    {FrDOtDtiar.} 

A,  partion  or  «  brushed  etcm,  mugaiSed.  r, 
noQ-»exnil  head  or  individuJ  ;  ag,  two  cspsulei,  or 
modiSed  head*,  producing  MeiUiwid*  by  gemma- 
tion,  in  diflmot  itagea  ;  h,  Mediuoid  ewuping ; 
(ii'i]i",  Mcdiuoida  more  advanced,  moving  tyMly  >>/ 
the  coatTftctioDB  of  thdr  di«c. 

...                                 I  similar  to  that  j^eniculalu,  and  in  Tubularia,  the  Medusa-like 

■hove  described,  in  others,  somewhat  different  bodies  may  in  some  instances  not  be  detached 

Irum  it,  a  set  of  bodies,  cbargeil  with  the  office  from  the  Fulype  heads  or  capsules,  and  may 

of  the  texual  production  of  the  ova,  are  deve-  even  not  be  developed  fully  into  the  Medusa 

loped  in  place  of  the  more  ordinary  Polype  form,  but  nevertheless  produce  their  ova  in 

bead*  or  indiTiduals.  In  the  Campaoularia  ge-  that  attachnl  situation,  and  thus  give  rise  to 

biinaaa,  according  to  Van  Beneden,  the  gene-  ciliated  embryoes,  which,  when  excluded,  move 

rative  beads  are   close   bell-shaped  capsules,  for  a  time,  and  then,  like  the  others  arisioE 

within  which  small  Medusoid  bodies  are  deve-  from  the  detached  MedusK,  become  convened 

into  Polypes. 

„                .      ,  According  to  Dcflor,  of  BostonJ:,  the  same 

generation,  and  each  of  these  Medusoids  be-  Campanularia  may  at  one  lime  produce  two 

coming  free,  move  about  in  the  aitjacent  Suid  kinds  ofcap^ulca,  the  one  set  containing  ova 

aa  independent  aiiinials.    The  farther  destina-  the  othur  spermatozoa ;  the  Mcdusoi J  progeny 

lion  or   changea  of  these  Medusoid  bodies  not  being  developed,  and  the  ova  giving  rise 

have  Dot  yet  been  observed,  but  from  parallel  to  forms  similar  to  the  parent  Polype :  and 

obsorations  in  other  similsr  animals,   it    is  M.  8.  Schultze,  of  Oreifswald,  has  confirmed 

belieTed  that  they  afterwards  attain  to  sexual  ihisstatementS.apparently  without  the  know- 

completeneaa,   and  form  ova  which  are  de- 

vdofwd  into  the  Polype  form.*  bnUria,  in  Dnlyell's  Bemukable  Animali  of  Scot- 
land. 

■  S«  Itie  View  of  Campanularia  gMiicnlsta,  by  •  In  Wiegmano'i  Arehiv,  1837. 

TuiB«MtdRi,{n  U^m.  de  I'Aud.  de  Bnutellea,  1S44,  |  Phil.  Tcana.  1S34. 

wL  iviLi  and  Ann.  des  8c.  NaL  torn.  xx.  p.  MO,  I  ■A'™-  ''*•  ^-  "at.  1MB,  xiL  p.  208. 

lUL    SMalaOtheveryintetcrtiDgaccoontof  Th-  §  MUller'*  Aidiiv,  1660,  p.  S3. 


Fig.  IS.  Ie<lge  onMsor*!  obKrvstioni,  and  hu  funhcr 

proved  the  neccMity  of  fecundHtion  for  the 
development  of  the  ova  u>  produced  in  the 
Cumpinularia  genimlata  (ice_fig,  13.  C.). 

The  verioui  modes  of  productton  u  thij 
have  been  observed  in  the  Tubulins  bj  Via 
^  Beneden*,  have  been  so  fully  detailed  in  the 

Article  PoLVpiFEai,  that  the  reader  it  referred 
to  that  ortitlc  Tor  an  account  of  them.  But 
it  U  to  be  observed  that  the  reconversion  of 
the  Mediuoid  nrogeny  of  tbia  animal  into  the 
Polype  form  described  by  that  author  (tee 
Article  PoLTPirBR*,^.  50.,  p.  45.),  has  not 
received  confirmation  from  die  researcbta  of 
other  natursliats. 

Much  remains  still  to  be  learned  of  thb 
Teouirkftble  proce«8 ;  but  enough  bai  been 
ascertained  to  show  that  in  a  certMn  number 
of  animals,  usually  known  as  pasting  the 
erester  part  of  their  lives  in  the  Compound 
Polype  condition,  the  state  of  aexual  com* 

Eleieness  frequently  belongi  not  to  the  Polj-pt, 
ut  to  a  progeny  having  the  fonn  of  a  Hedua, 
and  produced  by  a  non-sexual  proccn  of  de- 
velopment fmm  the  Poljpe  ttem. 

AeelepA/c, —  Some  time  before  the  pecnltir 
history  of  the  development  of  the  Polypina, 
now  sketched,  wat  discovered,  an  equally 
curious  and  unexpected  phuit  in  the  gencn- 
tion  of  some  Acalcphse  or  MedusK  had  been 
established  by  the  concurrent  researcbes  of 
acveral  inquirert ;  by  which  it  wm  thowo  that 
the  animalt  laniiliarly  known  as  tea  oettlct 
existed  for  a  time  in  the  early  stages  of  their 
ilevelopment  in  the  form  of  lui  attached  poly- 
poid, and  were  produced  by  h  process  analo- 
gous to  gemmation,  or  trantvcnc  fisuon,  in 
numbers  from  thit  Polype  stock. f 

Adult  MeJusa  are  perfect  animals  in  which 
the  male  and  female  sexual  organs  are  placed 
on  distinct  individuiib.  The  fecundated  ova 
which  they  produce  are  first  developed  into  a 
ciliated  moviiw  animalcule  ■omewhat  like  ■ 
polygattric  inluturian.    Thit   creature^  after 

*   Kim,  Jc  I'AcuL  de  Bmrlln,  torn.  xtU. 
t  llis  Sncdinh  Ritunliit  San  ■pnean  to  bsrt 
lakPn  Ibf  lesd  In  thliditfOTcn-,  u  ht^tu  183N,  by 
bia  obgervitjon  of  Ihs  CompcFund   PolTpoU,  from 
wblrh  theMcdBHFirvlbroimoff;  and  sabaRiiiHiIlT, 
In  lUSb.  Iiy  tbe  duronry  that  Ifai*  animal,  or  ilrv- 
bill,  u  nally  lh<  vounK  cODilition  of  ■  UaIdm,  M 
nlhcr  a  roluny  of  ^iBluut.    Very  int»rt»tiD((  olwr- 
valinn*  at  a  ainiilar  kind  wera  pubUahnl  by  Ilalu^ll 
on  lhl>  bwly.  uiiiln  Ihe  name  of  Hydra  luba,  in  IMTs 
bat  hig  nlnwrvBliMia  probahlj  daia  fVoni  an  (ariirr 
period    {tAin.  Kcw   PliiL  Jaam.   vol.   xxL  i>^-}. 
grninlala    (a  sod  n  ylvai  l/irin,  om     ganpunutil  the  invmlik-alion  of  i1i«  pmrnafurlbrr, 
rt^rdb),  Simutnp).  and  publi-Jinl  the  rwulu  in  WjrRmsnn's  An-hiv, 

A.  ntodlOnl  III  brll-ihapn!  iwlvne  brad  or  fan-      1«3;  ;  bul  th»  compltif  account  of  bia  nbwnaiioin 
solr.  pnidiK'inK  the  frnialf  InJItiJuaU  SI  y,^;;  the     IrainrK  pul.1i.hfd  in  the  umf  Jonmal  till  IMU;  -rf 

Bi  th*  feoiale  hr»la  ripandcd  frum  ihf  bell :  ons  ISitbold  bad  arrivfd  at  prerndy  almilar  roKloikiiM 

oT  thrm  (DQiaiolntt  two  ova.  en;    ifae  other  cun-  and  sulMtiiorntlr  their  vii'ai  hsra  baco  fully  om- 

tainin){  Iho  rllialed  rmbrjur.,  of  whlib  oni  is  iuu-  flnnad  by   liatvrll   (lIcmariiBble  Admala  of   ^rut- 

lax  al  thf  auinnill  uf  the  aitai'hnl  mnluwiO.*!.  land);  /  Il.-id' (Alia,  of  Nat.  lliit  IMS,  asd  rhy- 

I'   (/mm  StiimJuri,  malr  hratU  irf  iho  aanic  fpe-  siolof;.   I[«rirchai)i    Slenulnip    (Altcnationa   of 

rira  of  CunpanDlaria  i  p,  Biinrr  IMM  of  Ibe  polvn*  Grnrrallon)i  and  llDxiev   (I'hil.  Tnna,  IM9,  part 

brail,  or  l>rn-thap«l  laiaulci  r,  •rxual  npnile^  or  U-)    Sn>  ain,  Dujaniln,  Mi'm.  lur  Is  II^Tekippniirnl 

mmliltt^  allai'hi'l  Unliixild.  cnntainlnti  iicnnalo-  dr*  kl^luwa  rl  dr*  Polype*  Hvdrairra,  Aon.  dn  Sr. 

riiai  ■',  snrilher  irf  Ihe  •aiiK.  Uinl.  and  uprrnialoioa  Nau  IHIJ.    The  rrailrr  ii  alw  rrff rmi  loUaoa'agmit 

iliK  haivnl,  1 1  r*.  othrr  ippniiatlc  capaultt  silTaDc-  wurli  on   Zixipbytn   In  tba  t'nilcd  MaUa  Cx|>kii. 

InK  behind  the  QiiL  ing  t:ip«<litioa.     Pliilad.  l«ltt. 
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Fig.  16. 


tuulai^'iig  a  itigfat  change  of  form,  fixes  iUelf  lateral  view  of  M«diun  teparaled  from  Ihe  pol^ 
b»  the  nuTowett  end,  and  acquires  lentacld  •'™* !  ">  """^  advanced,  natural  size :  p,  r,  (fnm 
likeaPolj-peattbeother.amounting  for  some     "^i^"';  P-,"';''"  ''L""'iT'  '''^'  ««P"nting.  and 

,1 , fS.,      i_   .l;„_'  J'.-       -.  new  tenlacula  formed  on  the  pnlyne  Bt  the  uase;  r, 

KDW  (o  eight,    la  thu  condition  it  appear*  to     the  same,  with  more  of  the  diK«  sepsrated ;  Ihe 

Btrobila  retunung  to  Ite  pol^'pe  state  and  budding 

at  the  side. 

be  capable  of  multiplying  iceclf,  or  producing 
other  siuiilar  uUached  Polypes  by  gemmation 
from  its  side  or  liaie,  or  from  a  running  stolon 
below  it.  The  subsequent  change  of  each  of 
these  polypoida  ia  remarkable.  It  baa  been 
described  by  Sars  and  Dalyeil  as  follovs  :  — 
The  body  undergoing  some  elongation  be' 
comes  partially  divided  by  transverse  grooveji, 
into  a  range  or  column  of  imperfect  Medusce. 
attached  still  to  each  other  by  their  adjacent 
surfdces,  but  presenting  at  their  borders,  in 
varioua  decrees  of  advancement,  the  division 
into  rays  or  lobes  which  belong  to  the  Me- 
dusa ;  the  upper  or  terminal  one  having  deve- 
loped upon  It  a  set  of  radiated  processes  dis- 
tinct from  the  tentacles  of  the  Polype  and 
much  longer  than  those  of  the  rest.  These 
young  Meduss  are  successively  separated  from 
the  stock  by  the  deepening  of  the  transverse 
clefls  between  thetn.  They  then  move  about 
as  independent  animals,  and  proceed  in  their 
farther  growth  and  development  to  sexual  and 
other  completeness.  These  bodies,  therefore, 
are  subject  to  two  hinds  of  multiplication, 
which  are  very  diflerent :  by  simple  gemma- 
tion a  number  or  a  colony  of  Strobilie  may  be 
Eiroduced,  and  by  transverse  fission  and  deve- 
opnieat  a  number  of  MedusK  may  be  throw  a 
off  from  each  Strobila. 

A  considerable  number  of  the  Meduia  pro- 
geny having  been  separated,  the  Strobila  stock 
generally  returns  to  ita  polypoid  condition, 

r%.  17. 


Icfiftdmm.     (Fnm  SaTi,Stt*iiimp, 

•>*■  BBatcd  tm  moTing  eDibryo  from  the  ovom ; 
I.  tubiya  atUrliBl  by  its  pedicle ;  d,  its  lenUcnla 
l<^BBaif[  to  be  ronned ;  »,  wilh  four,/,  with  ti^ht 
•™u™l«  i  f,  Iht  fully  developed  polype,  producing 
«•>«  poljpti  by  ([ejBnifltion ;  *,  i,  *,  Irannverse  di- 
rjiia  (Bd  drvek^ent  of  MeduHE  from  the  pohpfl 
'•A  or  itnMli ;  I,  ■  pile  consisting  of  four  Ale- 


Produdint  of  Mtdax 


lypt  ttock.     C/'nm  Dtmr.) 


a  Ihe  etock  above  the 


B,  lower  iurface  of  a  dcu 


Icilse  of  Desor's  oliservations,  and  has  frfrllier 
|>rov(.'il  iliu  necessity  of  fucuTidnlion  for  the 
Ufvflopnitnt  of  ihc  ova  so  produced  iu  the 
Ciiiii|>auuliu-ia  genkulata  {«f./fe.  15.  C). 

1'hc  vnrioiis  nioilcs  of  production  as  iliey 
liave  l)een  observed  in  tlic  Tul)tiliiria  bj  Van 
Jlcneden',  hu^-e  been  so  fully  Uetailnl  in  lite 
Article  I'oLri'iPKHA, that  the  reader  is  refemil 
to  tiint  articlu  for  Kti  uccoinit  of  them.  But 
it  is  to  Ih!  (iliservod  that  the  n^coiiTcrsioa  of 
tliL'  Meilusoid  propi^ny  of  this  anhiuil  into  the 
Polype  fiirm  dcserilted  liy  thai  author  {*ee 
Article  I'ui.vPii'ER A, /]!,'.  50..  p.  45.),linsnat 
received  coiiliniiHtion  tVoin  the  researches  of 
other  nulnralists. 

Much  rciiiainx  still  to  he  leiirned  of  this 
rriiuirk.ible  proccBs ,  but  enough  has  been 
iiscLTtnineil  to  shon  that  in  i  i-ertnin  ninnkr 
of  imimnls,  usualh  known  as  passing  the 
fireiiter  pirt  ot  ihiir  bus  in  the  Compound 
Polype  eonilition,  the  ulitc  of  sexual  com- 
plciencN^  freqiicnil}  belunss  not  to  the  Polype, 
but  tua  nrnjiny  baling  the  fonn  ofahlcdua, 
iuul  proiliiecd  by  u  noil  iiCxuhI  ]iroccs9  of  dc> 
vclopniciit  fmni  the  Poljiic  I'teni. 

Ai-olcjiliir. —  Some  time  before  the  peculiar 
hisl<)ry  of  the  dcvelopinc-nt  of  the  Polypina, 
now  nketi'hed,  was  discovered,  an  ei|iiaily 
eiiriiius  and  uncxpeetcd  phasic  in  the  gcncrj- 
tion  of  Komc  Acnlqihic  or  Medusie  liail  been 
eijtalilishiil  liy  the  coiieurrent  researches  of 
iicveml  iii[]uirer»  ;  by  which  it  was  shown  that 
the  nniiniils  fniniljarly  known  as  sea  nettles 
existed  fur  a  time  in  the  early  stages  of  ihdr 
devclopincnt  in  the  form  of  an  attached  poly- 
poid, mill  were  jirodueeU  by  a  process  analo- 
gous to  gemmation,  or  transvcmc  fi&siun,  in 
nitinlK-Ts  from  this  Polype  stock.  "1- 

Adult  3Iu.bi.sa.'  arc  pertcct  .miinals  inuhtdi 
the  miilc  and  fejiiale  scxtinl  organs  are  placed 
on  distinct  individunls.  The  fcciiiulatcd  era 
which  ihey  protluee  arc  first  deii'k>j>ed  into  a 
eitJmed  moving  aniinutcule  sonicHbat  like  a 
[>ulygu.-.tric    infusoi'iun.     This    creature,  after 


■   M.'m,  ,1,.  r.\c.-i.!.  cli;  ItrunelK  torn.  svii. 

I;ik.-n  ilic  Io:i.i  ill  iliia ilisiiiverv.  nsrarlya*  IWCl'V 
Ills  r,l..,  rv.iticn  .if  tliv  CoiiiiKiiiiul  I'litypuiil.  fr."" 
tiliii'li  [hL'.Mi'iLii^rnrftliruwiinir;  ami suL»i'r|iir^llv, 
in  IN*.,  I.v  tb>^  .liw-ovcrv  Ili:il  this  anini.il,  or  stro- 
l.ila,  i«  iviillv  the  vounK  ciiiulitiun  of  a  Slr.lusa,  or 
rj.\\vt  a  i-.pIihiv  if  AIwIubw.  \xtv  inlprcsliiiK  n'lu'r- 
vjli..ii(.  of :»  fitiiihir  kinil  were  iiubli^heil  liv  Il:il*.'ll 
1.TI  llii.  l*-ly,  miiliT  the  n:iiiip  uTIlvilrn  liilw'.in  IK-IC, 
liui  hi.,  olM-niKioiis  i.r..t«ili[i-  datu  fnmi  an  earlitr 
ixrriod    (I'Jliii.  :;ew   I'hil.  .li'Mini.   vol.  xxi.  l^:i>''). 


€.;..,:l  l,.J  .V„r,„(,.„;,). 

an.)  |>.ih]Mi,'.l  the  n:-uliK  in   WieKnwni.'s  An^hiv, 

A,  liidillcaor  lH'H->h»r-'il  [-.iv|„.  1i..aJ  or  f.np- 

Biil.-.  i>r.,dii.iii«  tlio  ll'iiink-  indlwaunls  at  g.<l,9 i  Hi" 

was  Li..t  i.iil.1i.Iwl  in  Ih.-  ^atm.  Ji.iimid  till  IxH  ;  -* 

enrliwi  rf  ih,.,«.  1.u,UliiiBfroi.i  the  gruiudnr  o\<!m  ^. 

als..  Ann. ,],-,  Sr.  Xat.  f.-tm  1.    In  llw  mMWinie  V. 

n,  llip  temulc  hc.i.U  exia.i.lftl  fr.«ti  thcbrll :  one 

'rf  tlivin  ivntitimn;;  tn-o  ova,  an;    (lie  otlier  cmi- 

nii'i  siil..-..q.„.nil»-  th,-ir  vi..««  li.ivo  Iwen  fiillv  cnn- 

lainiiiK  tun  iWiM-A  ciiibrj-op:',  of  whi-'li  vm  is  i»»u- 

lirnip.l  l>v  Datt.'ll   (llvniarknbiu  Aainiala  of  Scot- 

ing  at  Hjo  siiiiiinit  <,(  the  atlacLnl  iii...lii«.id,  ct. 

laud);  J.  ll.'iil  {.\iiii.  of  Xiit.  lliBt.  l(sl»,  and  rhj- 

<■  (/r.™  SrhiliM-),  nialf  lieada  ot  tlin  Hinie  *r*- 

liirtiiTalion);  ami  IIii-vVv  (riiil.  tnins.  l«!M«rt 

lien.l,  «r  lieft-^liuiicil  n.'^ufe;  c.  Vs.inl  ™™.lil..;  or 

imMill.'.!  :i,i:i.)„.,l  MiHbw.i.l.  miitniiMni;  s|:m1lal..- 

de,  M,;Li.«.~  et  .1,...  l'olv|«.s  Ilvdraires,  Ann.  dw  Sc. 

/■■:i;  c.  aiii.|li,>r..niicHjmi>.  l.iirsl,niia»iiiTm»loi!..a 
.li-.liar^'wl,  ji  r".  inli^r  *|ii-riHutie  caiwile-aclvani- 

Xal.  I«l.-..     riiP  ria.l.T  is  al>i>  riftrwl  to  Dana'igrwt 

v..,k  on   y..n,\.l,\Wi  in  |he  L'liiled  States  £xl>l»r- 

Liiy  Wiijul  Ih..  Ii,-t. 

iug  lixtK'duiwi. "  I'ldlad.  tl<l». 

OVUM. 


b,  llie  ii«fio«eBt  end,  aud  acquires  lentacka     ^^^„j, 

lietPolypeBttheother, -""■"•■"■**■••'"     *- 

umetoejgbt.   la  tbacoi 


oMin'i  ~i '  "dvanced.  iiaiunt  a^     i-   '      .  ■  "■ 

Dalrll)'  P'  »  P''=  "^  meAut*  (i  -»  -'■  '-■:■     -   "-'_ 
new  tentacnls  formed  on  the  V"^''f'  "         ' 
tbf  nmi!,  with  more  of  'be  diw.  K|«-it.-<     i- 
aoobila  Rtnnimg  to  iW  polype  ■!»(«  m«  imuuu.f 

be  omriile  of  itiikiplvTng  iuelF,  or  prodoaac 
Cher  sMiiflar  ■ttKbfd  Poljpes  by  gemmattM 
ton  it*  »<te  <»'  *«*e-  o*  ^*»*''  •  running  stolon 
bck(«  ^  1^  sui^tn^Dcnt  chftBge  o(  each  of 
ib«e  polip«*fa  »  rewartiHe.    It  h"  been 

•n»e  body   caieri'^u 

„ttchea  iiJ.  to  «Ka  ociua  :?  :i=i  »^>ceot 
•oriicBi,  bet  I 


loped  upon  it  m  i 
bact  froiB  tbe 
■Doch  looMT  thaE 
TOODg  SIeil>»»  «rT 
the  «toci  by  t*r 
defta  bet*«ii  --^ 


a.  k  dli««d  free  moricg  eo>liT^  ^  ™^  " 
f,  tinbryo  attMlitd  by  it*  l»o> "  -  ,     , 

liiHnDiiig  to  be  formeil  j  f,  w^  '  ,.  -^ 
Icnucolai  p,  the  fully  dCYf''1'7=  ^'^  —. 
Mher  polype*  b?  genuMUoo;  *-*-_-» 
TinoD  ud  dsveloijmrail  of  ll(^  -""^  4".  - 
Bwk  or  wroblU;  ',  ■  pW  "  ■**'~Z^', 
duuidi  jn«t  ibout  to  tV"^-  '•     ^~ 


n  ov 

and  amy  reinnin  for  •  long  time  in  that  state ; 
continuing  to  multiply  by  budilmg  into  others 
of  the  iHuie  Linil,  ana  ocraBionalJy  ({'''"K  '^'^ 
by  the  proceM  of  (Union  to  its  Meduaa  progeny. 
The  obarrvatioDs  of  J.  Kdd  *  have  thown 
that  the  Polype  or  polypoid  stock  may  irmidn 
for  a  very  lone  time  in  thit  condition  without 
forming  any  Medusa  progenjj  and  thete  obaer. 
VHlions,  as  well  as  those  of  t^teenatrup  and  of 
D^sor,  appear  lo  show  that  these  Polypes  bear 
a  considerable  resemblance  in  their  internal 
itnicture  to  the  Medusn  which  they  produce 
by  gemmation.  The  latter  author,  indeed,  is 
inclined  to  believe  that  the  new  Meduaa  ani- 
mals are  produced  not  by  a  mere  tranfverse 
fission  of  the  Polype,  hut  by  lucces&ive  gem- 
nation  on  its  summit,  that  b,  round  its  mouth 
and  within  the  tcntacula:  and  he  states  that 
he  ha*  observed  the  Polype  remaining  with 
its  tentacles  at  the  Iwse  of  the  Sirobila  of 
Meduttt.    The  obserratioiu  of  Daliell  and 


F-^-  18. 


producing  tl 


MiJata  tana.     (Frim  J.  Aid) 

A,  Palr|ir  btTora  it  ba>  onilrrR"''*  any  itcnima- 

tkin  of  Mciluut,  (bawlng  tlia  niuulli  awiVour  cuul 

a,  Ihr  itiuUli  or  Isrvi  {••nniag  Mniaw. 
■',  loner  mrfm  of  dm  uf  the  young  lleduv, 
aft«  Mparaliua. 

J.  Reid  appear,  however,  inconnBlcnl  with 
this  view  ;  but  it  is  pcnsiblc  that  there  may  be 
varielin  in  respect  to  tliv  nKxIe  of  fomatioa 
of  the  Meduka  progeny,  so  that  in  one  set  the 
tentacles  of  the  Puly|ie  may  be  included  in  the 
upper  A(cdu«a,  and  when  all  the  proceny  is 
separated,  ticw  tcntaclco  may  be  fiirnied  on  the 
Pultpe  atock  at  the  ba<e,  while  in  otltcra 
the  liudilii^  Mcduta  uia>  be  within  the  circle 
of  the  lcni3Ciila  of  the  Polype. 

It  apjieara  I'rum  recent  invcatigntions  that 

*  ADa.an<l  Uaf.  ot  Nil  llin.  IMS. 


others  of  the  Acalephc  alao  undergo  ranaii- 
•ble  processes  of  non-aexual  multiplication. 
According  to  Huxley's  recent  most  intemting 
researches*,  the  Pliysaophoridx,  Diphjidz, 
and  Physalia,  are  to  be  regarded  aa  compoucxl 
organisms  in  whii-h  the  floating  proceuet 
of  moHt  various  fonn  are  analogous  to  Polype 
or  attached  Medusa  individuals,  whidi  are  the 
bearers  of  sexual  organs,  in  some  of  one  kim), 
in  others  of  both,  and  others  of  which  are 
neuter,  on  the  same  compouitd  atock.f  That 
are  probablv  a  progeny  devdoped  bv  buddin| 
from  a  ungle  individual,  which  is  the  parent 

By  these  discoveries  a  remarkable  retation 
is  shown  to  exist  between  the  medusoid  sad 
polypoid  animals.  Some  we  have  beeo  ac- 
customed to  see  principal! jr  in  th«ir  largest 
and  moat  developed  condition  aa  Meduur, 
othera  are  bext  known  in  that  polypoid  condi- 
tion in  which  they  remain  For  the  longeiJ 
time ;  but  we  roust  re^d  that  condition  in 
which  sexual  reproduction  take*  place  as  the 
complete  one,  and  this  we  have  aeen  is  in 
both  the  Acaleph  or  Medusa  form,  while  the 
Polype  or  polypoid  state,  however  permanent 
it  may  appear,  la  to  be  looked  upon  as  a  pre- 
paratory stable,  in  which,  it  is  true,  mult^ica- 
tion  or  lis  own  kind  may  occur  by  gemmation, 
but  which  can  only  effect  the  true  reproduc- 
tion of  the  species  by  forming  its  progene  of 
Mcdusans  lo  which  is  committed  the  ofBc  of 
the  fecundated  ova.  Thia,  there- 
lother  example  of  multiple  metage- 
DCHis,  or  alternating  generation.! 

MoUuictt.  —  Amon^  the  MoJusca  the  only 
examples  of  alternate  generation  that  are  yrt 
known  have  been  obierved  in  the  Tunicatcd 
Acephala :  and  among  these,  three  modifica- 
tions or  the  reproductive  procrss  are  haown 
in  the  Bryozoa,  Aacidia,  and  Snlpidc 

The  Uryoioa,  or  so-called  Ciliubrachiate 
Puhpes,  long  ranked  wiih  the  Polj-pa  on 
account  of  their  union  in  branched  groups, 
their  radiated  arms,  and  retractile  body,  but 
now  regarded  as  more  nearly  allied  by  their 
internal  organisation  to  the  Tunicated  Mol- 
luiCB,  preaeni  a  vtry  marked  example  of  the 
multiplication  by  budding  of  the  progeny  of  a 
single  ovum.  These  animals  never  continue 
for  any  considerable  time  as  single  or  distinct 
individuals,  but,  multiplying  bv  gemmation, 
form  nutnerou*  colonics,  in  which  the  new 
individuals  remain  connected  with  the  pri- 
mitive one  from  which  they  have  proceeded 
and  with  each  other.  They  tlius  always  con- 
stitute comjiound  grau[ts  spreading  from  the 
finit  individuiil  as  from  a  centre.  All  the  in- 
dividuals of  the  group  may  acquire  sexual 
completeness,  and  the  male  and  female  organ* 
•re  united  in  eich  individual ;  the  ova  are 
fecundated  within  the  cavity  of  the  tnaotlc; 


•  rhil.Tr«n«.  IBIMt-ll. 

t  Pr>.rF»ir  (^..Uir  h<i<  iofr<nnB>  mr  Itiat  M*  «l>- 
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J  Sm  aJw  on  this  aulilecl  ttw  intcnvllng  Imtlw 
l>y  Prof.  K  Fortin.  on  the  NsknI-cycd  HnlOHc,  la 
Urty  t)oc  Pnb.  IHltU 


wfeiTing  the  p«reiit  body  they  become  dere-  tHeir  early  state  present  »ome  very  striking 

wpedinro  a  dliat«(I  embryo,  which,  for  a  time,  phenomena  of  metamorphosis,  yet  there   is 

"BTEi  fredT  about,  then  becomea  fixed,  uo-  nothingiueitherwhichfultydeserveBthenaiiie 

icrtM*  /krtlier  changes  in  bdog  devdoped,  or  alternate  generation,  for  all  the  indiviiluaLa 


of  which  these  compound  8 
consist  ore  alike  seiually  perfect,  and  there 
does  not  ^pear  to  Eubsist  any  necessary  con- 
nectioD  between  the  nonsexual  proceas  of 
multiplication,  and  the  subsequent  exercise  of 
the  sexual  function.  There  are, in  facC.scfirccly 
any  intermediate  stages  of  non-sexual  exist* 
ence  such  as  are  described  in  the  true  in- 
stances of  alternate  generation.  It  is  deserving 
of  notice,  liowever,  that  Ui wig  and  Kdlliker 
are  of  opinion  that  in  some  of  the  Botryllidfe 
numerous  embryoes  are  at  once  developed 
from  a  single  ovum  by  its  division,  these  indi- 
Tidunls  subsequently  multiplying  by  gemma- 
tion into  the  perfect  sexual  animals. 

Fig.iO. 


i^/Ui-l 


(JJaofaL) 


and  now  from  its  own  body  in  some,  and  in 
otho^  only  from  the  spreading  part  of  the 
ttem  or  base  which  supports  it,  proceeds  the 
tcmmatton  of  other  individuals  of  the  colony, 
all  of  which  apparently  are  capable  of  sexual 
generadon  when  they  amre  at  maturity.;^ 

tiie  Ascjdian  Tunicnta  present  anorher  mo- 
diScalion  of  the  reproductive  process  now 
tinder  consideration.  Two  forms  of  these 
■iiim«1s  exist,  botit  perfect,  viz.  the  simple  and 
the  compound;  but  these  are  not  related  to 
CMch  other  in  the  same  manner  ns  the  two 
kinds  of  Salpians ;  for  each  kind  is  capable  of 
pmpagoling  its  like  bj[  generation.  The  soli< 
txry  ooea  rarely  multiply  by  gemmation,  and 
wben  tbey  do  so  the  individuals  separate  from 
the  stock;  but  the  compound  animals  always 
apdcT^o  this  mode  of  multiplication,  and  the 
snukilude  of  individual  Ascidians  are  in  this 
form  collected  ti^ther  in  a  mass  of  various 
Khipc,  in  which  the  circulation  of  fluids  is  for 
a  time  common  among  the  different  indivi' 
dool*.  The  individual  animals  produced  from 
the  stock  by  gemmation  attain  to  sexual  com- 
pleteness,  and  propagate  by  means  of  ova,  in 

AMJdiK  do. 

The  young  of  these  animals  undergo  a  re< 
Bnrkabfe  metamorpboiis  :  they  are  first  ei- 
duded  from  the  egg  in  the  form  of  a  moving 
tailed  body,  somewhat  like  a  minute  tadpole; 
■nd  this  caudal  organ  of  motion  is  lost  pre- 
vious to  their  becoming  fixed,  and  the  deve- 
lopment of  the  more  complex  oraanisation.-f- 

Although  the  changes  to  which  both  the 
BrjozoM       •  *    -"'     ^ 


t  8m  Ifr.  Bopnl  JonaV  untlent  Artids  Tunt- 
-  •  —  xunt  of  tfaeK  phcnonieiis,  and  the 
of  Hiluc-EdKinl^  eur  les  AadOia 
•te»(f,lic,Puii,  tS32;  LSiriK  and  KUillkcr, 
Laa.da  8c.  Nit  April.  l»)6i  Van  Beneden, 
Iw  Aaddies  Smpto,  Brussels,  1847. 
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L     (Jfler  Farrt.) 
a,  one  of  the  antmsla  Iblly  expanded. 
6,  asimilaruilnul  completely  retracted. 

d,  one  of  the  gemmw  in  it<  carlieit  ataU^ 


SalfiidcE,- 


The  most  marked  < 


alter. 

Chamisso,  in  1819,  has  been  known  to  o< 
in  ihc  Salpidx.  This  process  has  been  so  well 
and  fully  described  in  the  nrticle  Tunicata, 
that  it  IS  not  necessary  to  f,ive  more  than  a 
short  outline  of  it  in  this  place.  These  anim-ilB 
are  known  in  tvFO  stales,  viz.  solitary  and  ng- 
c  1 
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cregatediihelHtUrbeingnotorgnnicallyunitecI  The  distinct  or  aingle  Baipa,  which,  with 
like  the  compound  polypes,  biit  merely  adher-  ^e  exception  of  the  wwit  of  the  atxuti 
ing  more  or  Ins  itronj^Iy  to  one  another  so  as  orgam,  do  not  differ  materially  from  the  in- 
to form  a  chain.  The  sggreiiaEed,  but  not  the  dividual!  ofthea^^i^^ted  chain,  are  produced 
solitary  kind,  poueai  seiual  organs;  and  it  from  fccunJatedovawliicharedcTclopedaithia 
would  appear,  though  this  is  not  yet  deter-  the  body  of  (he  parent.  These  ora  differ 
mined  with  certainly,  rhal  all  the  iiidiTJduals  from  the  germs  from  which  the  a|;gregated  in- 
nf  nns  ^h.i„  .».  „f  ..  .;...;i..  .„^  mthcr  male  dividiinls  take  their  origin  in  the  possession  of 
I   yolk,   and   external   envelope.     Their  de- 


Fig-  lil. 


JSalpa.    {fVomSan.') 

A,  niliUiT  Salps,  with  chain  of  mggngstcd  ones, 
p,  budding  from  it. 

B.  Uiii  <  hain  nuffD'Scd,  ahrirlnK  111* 
— ts  in  diflrnnl  mikm. 


veloproent  proceeds  to  its  lermiiialion  within 
the  parent  body,  and  theyoung  Saltia  is  already 
provided  with  the  internal  stolon  for  the  geui* 
matian  of  its  chain  progeny,  before  it  jMises 
into  its  separate  state  at  eiistenee. 

The  Bolitsry  Salps  may  be  looked  upon, 
therefore,  probably  as  incomplete  or  birrs 
forms,  and  the  agj^cgnted  are  the  fully  deve- 
loped sexual  individuals.  The  generation  of 
this  animal,  therefore,  is  precisely  an  example 
of  that  succession  of  two  different  kinds  of 
individuals  which  has  been  distinguished  as 
alternation  of  generations  i  each  fecundated 
ovum  of  the  sexiisl  individuals  being  developed 
into  an  animal  which  never  acquires  kxusI 
organs,  and  which  produces  by  n  process  ap- 
parently of  the  nature  of  gemmation,  •  nu- 
merous brood  of  individuals  associated  in  a 
chain  ;  all  of  which  are  sexually  perfect,  one 
set  develo|)ing  only  spermatoioa,  and  the 
females  among  them  being  the  producers  of 
the  ova,  which  are  the  source  of  tiie  new 
generation.* 

Although  no  other  instances  of  altemole 
generation  have  yet  been  observed  in  the 
class  of  MDlluKca,  yet  it  is  possible  that  modi- 
Gcatioos  of  this  process  may  hereafter  be  dis- 
covered. An  observation  related  by  AgRssisf, 
in  regard  to  the  development  of  the  ovum  in 
one  of  the  EoliJs,  deserves  to  he  recorded,  as 
it  may  be  found  to  constitute  an  approach  to 
the  mctagenetic  process.  After  having  de- 
scribed the  usual  process  of  division  of  the 
yolk  in  which  the  firmt  stages  of  development 
consist,  and  the  farther  progress  of  fortnatiun 
in  the  Eolit,  he  says,  —  "  But  the  most 
curious  phenomenon  which  takes  place  is  this  ; 
that  the  whole  yolk  does  not  eoDsianlly  go 
to  form  one  single  individual.  But  there  may 
be  instances  when  (he  mass  of  yolk,  which 
has  been  subdivided  into  cells,  is  itself  di- 
vided into  two  or  three  or  more  masses,  which 


<v  on*  of  the  m-re  sUvann.!  s«KT-Ki.tnl  Salp-  independently,  sevenJ  individual  animals 

ftinn  ■  rlmin./,  Ihc  pUtt  ufa  fuitui  rornmibv  uri-     ".  .        r  r       n         v  l      >. 

aal  Bnwnljon         i™^*  "■■■>"•"  """■™  "j  animg  from  one  mass  of  yolk,  which   thus 


divides." 
Knioioa. — Among  the  Enioioathe  process  of 


itoidea,   or  round    worms,  arc 

All  the  indiviiluaU  of  a  chain  of  ngere-ated  *>*'  distinct  scxcsj   and  iheir  fecundated   ova 

Salpc  are  produrci  from  a  solitary  one  by  a  •«  developed  mto  the  parental  form  without 

process  ofintenuilgemmBlion.  or  gnHlusldeve-  ""J  metamorphosis  of  a  marki-d  km<l,  (ex- 

IoproenifromanintcrnaIi.iolon.orKcrm-i.ioik,  ccptmg  perhaps  in  the  Echinorrhynchi,  the 

from  which  they  are  dei-cht-d   Rr-dually  and  .  <i„  SiviRnv,  MAn,  rar  i«  Anim.  su...  Vwi.vK 

111  siicccSMvc  prouiw  :  all  the  individuals  of  the  iflS;  C'hiniiM^  DrS.!™.,  IHIS;  Meyra.  I'rbrr  .!>• 

chain  are  conlainnl  ttilhin  a  tulic,  and  become  Kilprn;   hVlirirbt,  in  Ihs  J*i<.lt<l-ii  Sars  Hiiiuis 

united  to  each  other  aftrr  ihiir  development,  iJiWr-  .Norvi-ciae.  istfi  ;  Krahn.  Ann.  .In  S.nrn. 

ure^enlJng  a  seriti.  of  croup,  of  different  dc-  N/t.  July.  IBW;  «hn  (l^l  pointed  .Hit  lhr«i.i«.-- 

prees  of  idv.ncement  T but  ihe  individuals  in  if.,"^;!™  "  "'**"'  '"^"'"'"^  "^  *^*  **"*' 

rach  group  being  nearly  at  the  same  stage  of  t  Lb-i-  »o  C«n™rMiv«  Erobrrology,   Dosttn, 

gevelopment.  IMB,  jk  HI. 
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procen  of  generation  in  which  is  not  fully  has  dnce  been  adopted,  in  somewhat  dif- 
onderstood,)  nor  any  intermediate  process  of  ferent  forms,  by  V.  Siebold,  Blanchard,  Du« 
gemmation.  A  few  of  them,  however,  ap-  jardin,  and  Van  Beneden,  and  rendered 
pear  to  become  encysted  in  the  parenchyma  extremely  probable  by  the  researches  of  these 
of  orsans  in  their  young  or  undeveloped  and  some  other  observers.  Previous  to 
condition,  and  some  in  a  form  different  from  the  adoption  of  this  view,  helminthologists, 
the  parent,  as  in  the  Trichina  of  the  muscles,  looking  upon  the  Cystic  Entozoa  as  dts- 
the  so  called  Ftlaria  of  the  |>eritoneal  cavity  tinct  and  independent  animals,  were  at  a  loss 
of  fishes,  and  the  Vibrio  tritici.  These  en-  whether  to  regard  them  as  ascertained  excep- 
cysted  Nematoidea  have  not  been  observed  to  tions  to  the  sexual  mode  of  propa^tion,  or  to 
be  possessed  of  sexual  organs*,  and  they  continue  to  prosecute  their  inquiries  in  the 
are  not  known  to  be  multiplied  by  gemma-  hope  of  being  able  to  discover  a  process  of 
tion ;  it  is  probable,  therefore  that,  to  attain  generation  in  them  analogous  to  that  prevail- 
tbe  pbice  of  their  full  development,  they  must  mg  in  the  greater  majority  of  the  animal 
be  subject  to  migrations  from  one  animal  to  kingdom  ;  and  many  were  thus  misled  into  the 
another,  either  directly  or  in  other  ways,  as  error  ofsearchingfor  ova  where  noneexistcdor 
through  water  and  yegetables.  The  ova  of  were  required.  Thus  Gulliver  erroneously  de- 
these  animalfl  appear  to  possess  a  remarkable  scribed  certain  calcareous  particles  in  the  mem- 
teoacity  of  life,  as  exhibited  by  their  long  and  brane  of  Cysticercus  as  the  ova  of  the  animal*, 
obstinate  resistance  to  the  noxious  effects  of  and  H.  D.  Goodsir,  in  his  instructive  paper  on 
external  agents,  f  the  production  of  the  young  in  that  animal, 
The  Cystic,  Cestoid,  and  Trematode  orders  and  m  the  other  forms  of  Cystic  Entozoa  f , 
of  the  Entozoa  present  a  more  varied  process  failed  to  distinguish  between  that  which  might 
ofi^eneration,  the  investigation  of  which  has  be  merely  a  process  of  gemmation  and  the 
of  late  years  attracted  considerable  attention,  origin  of  the  embryoes  from  true  ova.]: 
sod  which  has  led  to  most  interesting  results  Cystic  Entozoa,  —  The  Cystic  Entozoa  pre- 
ss to  the  nature  and  reUitions  of  several  forms  sent  themselves  in  three  principal  forms,  viz. 
of  these  animals,  which  were  previously  re-  Acephalocyst,  Caenurus,  and  Cysticercus.  The 
fiarded  as  of  a  most  anomalous  kind.  The  two  first  are  usually  found  as  compound  or 
Cestoid  and  Trematode  Entozoa  have  long  aggresated  animals;  the  last  is  more  fre- 
been  known  to  possess  the  sexual  organs  in  quently  seen  in  the  single  or  isolated  condition, 
the  hermaphrodite  arrangement,  and  to  pro-  Some  of  the  vesicular  hydatid  tumours, 
duce  fecundated  ova ;  while  the  Cjrstic  En-  constituting  the  various  kinds  of  so  called 
tosoa  have  been  observed  to  multiply  only  acephalocvsts,  have  long  been  known  to  con- 
without  sexual  organs,  and  by  .a  process  tain  small  Echinococci  floating  in  the  fluid  of 
aaalogous  to  gemmation,  and  their  first  origin  their  interior.  Repeated  observations  have 
has  been  till  lately  involved  in  the  deepest  demonstrated  the  existence  of  these  animals 
obscurity.  We  shall  presently  see  that  many,  in  the  acephalocysts ;  and  it  seems  very  pro- 
if  not  the  whole  of  tnem,  may  be  either  un-  bable  that,  in  the  end,  it  will  be  necessary  to 
devek>ped  or  metamorphosed  aberrant  forms  withdraw  the  dbtinctions  between  the  vanous 
of  cestoid  or  trematode  animals.^  kinds  of  these  cysts,  as  they  will  all,  by  suffi- 
Tliis  view  appears  first  to  have  been  sug-  ciently  accurate  observation,  be  found,  at 
gested  by  Steenstrup,  in  connection  with  his  some  period  of  their  growth,  to  contain  in  a 
researches  an  alternate  generations  §  ;  and  it  more  or  less  complete  condition,  the  small 

animals  of  Echinococci,  or  their  remains.  § 

•  See  a  Memoir  by  V.  Siebold,  on  the  Nonsexual  The  Echinococci  are   produced  hy  non- 

Kematoides,  in  Wiegmann's  Archiv,  1838.  sexual  generation,  or  by  gemmation  from  the 

t  Dr.  Henry  Neleon  and  I  have  observed  the  de-  membrane  of  the  vesicle,  probably  from  the 

jclopmeot  of  thfi  ovm  in  Ascaris  «n7»«f«  ^  proceed  jjjj    ^^  germinal  membrane,  as  it  has  been 

for  MTeral  days,  while  the  parent  bodies  contaimng  » 

them  were  immersed  in  oil  of  turpentine.  .    j    xr       •    a       j     q  •      xr  *  ioat 

X  For  a  notice  of  the  generation  of  the  minute  sur  rOrgani  j  des  Vera,  m  Ann.  dw  Scien.  Nat  1847 

Ptfadtic  animalcnle  called  Gregarina,  see  the  pre-  vol.  vu.  p.  120.  excludes  enturely  the  Cystica  from  a 

Soos  soooont  of  the  reproduction  of  Infusoria.;  separate  place  m  the  systemaUc  arrangement,  hnng- 

I  See  Bay   Society's  Translation,  1845,  p.  100.  ing  them  under  Cestoidea,  and  affirms  decidedly 

•It  Is  not  unlikely/*  says  Steenstrup,  "that  in  that  the  distinction  between  them  ought  now  to 

coone  of  Ume,  it  may  happen  with  them  (CrsUc  cease,  as  they  are  shown  to  be  diflerent  stotes  of  the 

£ati«oa\  as  it  has  with  the  whole  division  of  the  same  animals.    He  refers  to  De  BlamviUe  as  having 

s«exual  ^rematoda  of  Siebold,  vis.  Ccrcaria,  &c,  previously  enUrtained  the  .^ame  view.     See  also 

that  they  most  be  rejected  flrom  the  system  as  being  bajardin,  m  Annal.  desScien  Nat.  for  1813,  and 

earlier  fbrms  of  devdopment,  or  earlier  gencraUona  Hist.  Nat.  des  nelminthM,  1845 ;  Miescher,  Be- 

of  other  animals."    V.  Siebold  remarks  in  a  note  at  richt  ttb.  die  Vcrhand.  der  Naturforsch.  GesellKh.  in 

p.  157.  of  hia  Lchrbuch  der  Vergleich.  Anat  part  L  Basel,  1840;  and  Van  Beneden,  Ann.  des  Saen. 

Mbliihed  in  1845,  "  Here  the  doubt  arises  whether  Nat  1851,  p.  809 ;  and  a  work  on  the  Entozoa,  pub- 

Seasexoal  Cystica  really  deserve  to  be  considered  lished  at  Brussels,  m  1850,  which  1  have  not  seen, 

as  independent  animals.    It  is  vcrv  probable  that  •  Med.  Chir.  Trans,  of  Lond.  vol.  "1^1841 

Um  v^rolv  worms  are  undeveloped  Cestoids,"  &c  t  Trans.  Roy.  Soc  Edin.  vol  xv.  1844,  and  in 

See  also  note  at  p.  111.    Von  Siebold  has  developed     Anat  and  Path.  Observatoons.  1845^ 

these  views  more  fully  in  a  i«cent  Mem.  in  the  J  See  also  Rose,  m  Med.  Chir.  Trans,  vol.  xxxi, 

Zcitscfa.  filr  Wissensch.  ZooL  July,  1850,  translated  1848.                 ,  ,^,    „      ^        t^^^„„   s«  p— 

ia  the  AmL  des  Sden.  Nat  vol.  xv.  1851,  p.  177 ;  ^  §.  See  V.  Siebold's  ReiK>rt  on  Zodogy,  in  Ray 

and  in  the  arUde  Parasites,  in  Wagner's  Handwdr-  Society's  publications,  for  1845  and  1847 ;  also  Bur- 

iobach  der  Physiologie.   £.  BlancEard  in  his  Bech.  dach's  Physiol  B.  ii 


M  OVUM. 

called  bj  H.  D.  Goodnir  ;  anil  tbev  tiave  been    cdli,  rroin  which  it  ii  suppoKd  cither  y\ 
obMrved,  in  lomc  iostanees,  attached  in  ^i-    aDimalB  or  beads  may  l>«  Ibrmed,* 
culated  vesiclef,tinglyoringroups,to(heu)Der 

rig.  S3. 


Cnnnit  etrtbnJu,  wiaguijitd.     {^AfUr  Bra 


<tt  booUcU. 

The  Cysticercus  hai  been  described  in  two 
lit,  in  its  limply  TesicuW  itate,  and 
Vnd,  in  its  raxcioUted  condition,  or  in  iii 
Iransiiion,  as  it  may  be  held,  to  the  ccsti^id,  or 
tajK  foriD,     The    vesicular    Cysticercus  has 


»  to  the  i4iaei'  membrane  of  tbe 
cyst,  c  a  conirnled,  and  u,  an  expuicled  Ecbino- 
cwciu;  a,  the  peduDcla.  a,  a  more  adiaocfd 
aDimal,  ihriTeUed. 

■urface  oT  the  eysL*  While  encloaed  in  the 
pediculated  reticle*,  the  bead  of  each  e«hino- 
eoccus  ii  retracted  within  the  abort  Tcaicuiar 
body  in  a  manner  which  seems  to  be  general 
among  the  young  of  encysted  Entoioa.  They 
are  afterwards  set  free,  and  in  this  Mate  are 
foand  floatitig  as  minute  whitish  particleiin  the 
fluid  of  ibe  cyst-  They  then  present  theappear> 
ance  of  minute  heads  o(  T«aia:,  with  a  sfaort 
body  scarcdy  lai^^  tlian  the  head ;  the  hitter 
part  bdng  fumi»faed  with  a  terminal  double 
circle  of  bookleta,  and  four  suckera.f 

The  mode  of  gemmation  may  protiably  vary 
in  different  circumstances,  more  narticulariy 
Ii  the  progeny 


Fig.  9*. 


in  regard  to  the  ci 


whicta  tl 


thing  I 


B  progeny 
or  gemmation  may  or  may  not  repeat  the  for- 

n  of  others  of  the  same  kind  ;  but  erery 

■  known  of  the  acephaloc'stic 
luctioos  seems  to  point  to  the  new  that 
they  are  all  nearly  allied,  and  that  tbqr  are 
abnormal  or  aberrant  eonditiont  of  Imia- 
lume,  which,  when  they  become  encytted,  are 
incupnble  of  development  into  the  cestoid  form 
which  belongs  to  those  that  have  reached  the 
free  intealtn^  halutation. 

The  ('.arnurus,  which  has  been  met  with 
principally  in  the  brain  and  some  other  parts 
of  the  sheep  and  some  other  Ruminating  ani- 
mals, consists  of  a  large  cyst  or  vesicle  with 
a  number  of  small  heads  projectii^  on  its  ex- 
ternal sur&ce:  each  bead  resembles  closely 
that  of  an  echinococcus  animalcule,  presenting 
the  nme  circle  of  hookleta  and  four  suckers. 
According  to  H.  D.  Ouodsir,  they  are  at- 
tached to  the  middle  membrane  of  the  cyst, 
trom  which  they  i^mut  at  first,  carrying  the 
outer  one  along  with  them :  the  neck  contaiu 


A.  C}->tlrrrcu4  loniricollii  (from  HremsfTl,  m- 
Isrgdd.  B,  Cyilirmus  IVnm  ihp  hnmu  rrc  (n- 
trscled  by  l>r.  Uscktaiia),  msgniflal  tfve  dis- 


only  one  head  ;  but  the  structure  of  that  pan 
is  preciiiely  the  same  a*  in  the  CsDurus 
and  Echinococcus,  and,  we  may  add,  not 
far  diflerent  from  that  of  the  Tttni*  iladf. 
They  are  osuallv  developed  ■in}:ly,  that  is 
each  vesicle  wiin  one  head :  but  soaie  ob- 
serversf  allege  that  ihey  have  seen  internal 
veaiclcs  near  the  neck,  whicb  they  took  upon 
as  young,  or  as  a  progeny  of  gctniBatioa  in  that 


The  Cyiticercus  fasciolarU,  aa  it  ha*  been 
observed  in  the  r«t  and  mouse,  presents  the 
remarkable  fact  of  a  Ticnia  in  various  states  of 
developtDem,  from  the  vesicular  cockiitioo  of 


I  Jshnbcdvbt  oT  Arcblr,  1836.  p.  IM. 
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tbe  true  Cyitieercm,  to  a  fonn  in  which  the  The  different  phases  of  development,  there* 
ciodal  Teaidc  hu  diminiahed  to  such  mi  fore,  in  which  the  so-called  Cysticercui&ido- 
Mlent  a*  dmott  W  bare  disappeared,  while  larii  has  been  seen  in  the  same  and  in  dif- 
■t  the  «aDM  time  the  bod;  has  been  divided  ferent  Bniiiula  which  they  inhabit,  leave  little 
into  ■egmenti  by  tranavene  groorem,  aa  in  doubt  that  they  are  encysted  Tsnia,  which 
the  Tmiaj  and  b  some  inatancea  these  aeg-  proceed  to  a  much  more  advanced  itage  of 
menu  have  eren  acquired  sexual  organa  while  development  than  ia  uaual  with  the  vesicular 
the  animal  was  atlll  encyated,  a  circumstance  and  encysted  form  of  these  Entocoa ;  and  we 
■hich  haa  never  been  observed  in  any  true  are  wamnteit,  from  the  great  simiUrity  of 
Cysticenus.  structure,  in  adopting  the  view  that  the  true 

vesicular  Cysticerci,  the  C«nuri  and  Echino- 
J-ig.  2s.  cocci,    are   morbid   or    metamorphosed  and 

abermnt  conditions  of  the  enibryoes  of  varioua 
Tenia,  which  may  be  capable,  to  a  greater  or 
less  degree,  in  different  kinds  of  animals,  of 
multiplying  their  own  incomplete  forms  by  a 
process  of  non-sexual  gemmation,  but  which 
never,  in  the  encyated  condition  (except  in 
the  inatancea  already  referred  to  of  the  fascio- 
lated  kind),  attain  to  sexual  completeness ; 
but  which  either  undergo  a  retrograde  change, 
and  thus  form  tumours  and  vanous  pathological 
d^osiu  in  the  seat  of  their  cyata,  or  become 
developed  to  such  an  extent  as  to  be  injurious 
or  destructive  to  the  animal  in  which   they 

Free  TapevKinat,  —  Three  principal  forms 

of  cestoid  worms  are  now  distinguished  from 

one  another,  via.  Tsnix,  Bothriocephali,  and 

Tetrarhynchi ;  the  two  first  have  lone  been 

CptmrtMt  fiaciolarit  of  lU   iToum,  aid   Tamia     known   and  sufficiently  well  characterued  in 

craaiallU  of  Ur  Ual.  ^^j,  f^Hy  „  condition,  though  little  under- 

A.  Cjstic«rcn«  fascioUria  from  ths  liver  of  ths     gtood  in  their  early  or  incomplete  slatet;  ihe 

'^"i  j"","^  ""^A  ""!  """^       ""  """'    history  of  the  third,  until  recentiy.  haa  been 

uenified.     ( From  Doiardin-i  .        i -^  i    -              ,      L         -.              '.  \.       ■_ 

Tbad  «^  first  Kgm^ls  if  the  body  of  T»nla  "> vl'ed  .">  Rreat  obacunty,  as  .t  haa  beeo 

nwnoUu  oT  the  «t,  .howiog  the  double  circle  of  >"<»'  vanoualy    deacnbed   by    different   ob- 

kouki;  sfew  of  ths  amaller  under  circle  being  seen  servera  both  in  tlie  earlier  and  more  advanced 

■Wre  ou  or  two  of  tbe  Urgw  ones  have  &llen  ott  stages  of  its  growth.     It  appears  now  to  bo 

,  ,                      ,  ,  ascertained  that  ell  of  theaeceatoids  are  com- 

AcloaeeomjMUWon  of  the  structure  of  the  i^^  ^„i^,,_   ^i,i,   ^   dngle   head,   a  body 

Cjsbcefcus  fesciolans  of  the  rat  end  mouse  composed  of  a  multitude  of  segments,  eadi 

in  Its  tanoua  staps  of  development  with  the  ^f  ^^^j^   contains   male   and  female  sexual 

T>n»  cTUMcolhs  of  the    domestic  cat,  has  organ*,  which  are  developed  only  when  the 

^nwn  an  almost  complete  smiilanty  between  gatozooa  ia  living  free  in  the  alimentary  canal 

Ihese  animal*,  and   Ims  suggoited   the  view  of  „in,BU  belonging  principally  to  the  Verte- 

that  die  encysted  Tama  (which  the  Cyst.-  ^rata.    The  Tani*  inhabit  chiefly  the  alimen- 

wns  bsciolana  in  truth  laj  may  attain  its  j^,^  ^^^  ^f  mammals  and  birds ;  the  Bothrio- 

fuU  devdopment  as  a  Tania  in  the  intestinal  ^     ^sli  and  Tettarhynchi  more  frequently  that 

nuidoTtboM  animals  which  prey  upon  the  rf  gghes  end   reptiles,  and  the  latter  a  few 

™jlef  Rodent™,  in  whose  hver  it  begins  to  ^n^^    jhe  Telrwhynchi  have  been  more 

be  developed  ui  its  first  aitn pie  vesicular  form,  f^quently  described  in  the  encysted  and  im- 

■nd^ves  Uie  gratot  probability  to  the  sup-  ^^^  condition  than  in  the  full-grown  form. 

posDon  that  there  may  be  a  similar  general  ,„j  ;„   .^^j,   „rieties,  that   V.  Srixild   haa 

friabOD  between  the  Cystic  and  Cestoid  En-  „,entioned  about  sixtydifferent  kinds  of  worms 

loBoa,  not  of  the  same  animals,  hut  between  jggcribed  by  n   '                           .      ..    - 

tbetapewornisof  different  tribes  of  predaceoUB  ne]||^ioDa  whi 

■mimsla   and  the  vesicular  worma  of  others  >^^        ' 
•eniog  tbem  as  food.* 

prevent  mo  from  entering  into  the  details  of  Dr. 

*  DDJvdin.  QkL  KaL  dc*  Belminthes,  131.5.    T.,  Helton's  observBlioiis,  which  have  not  yet  been  pub- 

tSsiKhwd  (who  dues  not  appear  to  have  fully  appre-  lished.     Il  is  enoueh  lo  mention  that  a  very  cnreful 

tilted  the  seeCHty  of  change  of  habiution  for  the  comparison   of  the   Cystieercua   fasciolaris  of  ths 

•MindvTekipmeat  of  the  tenia),  Sarl'OrKanualioa  mouse  and  nt.  In  varloD*  stans  oC  its  development. 

dts  Vm,  Ann.  de*  Sdm.  fin.  184)1.  torn.  x.  p.  348.  with  the  Tmia  craiucollis  oC  the  cat.  enabled  htm 

V.  SklMU,  Id  Z*il«h.  C  Wi»».  ZooL  1850,  and  Ann.  to  confinn.  in  a  most  B*lisracloi7  manner,  the  view 

infaaitt%iiMLiB5l.   I  am  indebted  to  Dr.  Henry  which,  unknown  lo  Dr.  Kelson,  bad  previously  been 

Sfbao,  for  an  acconnt  of  tome  interesting  resesri'bes  taken  by  V.  Siebold,  that  thexe  cystic  and  cestoid 

salhiiaatiject  which  fanned  apart  of  his  Inaugural  forms  are   diflerent  stages   of  one  and  the   same 

'" =-i  -OmheDenlumieDt  of  the  Entozoa."  animaL  See  also  Lairtait  on  Cj-sticerd,  in  Wieg- 

«lb«d«fea  of  11.  D.  at  the  Univeisily  mann's  and  Ijicbton's  Archiv  for  1848. 

a  iIM;    The  limits  of  Ihia  arUcfs  •  See  Gulliver,  in  tied.  Chir.  Traiii.  IBll. 


brought  undo"  the  genui  Tetrarhjnchuj.  In 
fact,  thU  kind  uf  animat  undergoes  such  re- 
markable changes  in  its  transition  From  its 
fint  simple  Erhinncoccut-like  cncyited  form 
to  its  free  anniented  lexuid  TeeniB-Iike  ihq>e, 
tllat  it  ti  not  wonilerful  that  its  liistory  should 
have  been  obscure,  and  that  greU  doiibu 
should  still  pretail  with  some  Helminthologisls 
as  to  it!  origin,  development,  and  zoological 
rdations* 

It  bas  already  been  observed,  that  none  of 
these  three  kinds  of  Cestoid  Entoioa  atlaio 
lo  sexual  completeness  while  they  are  en- 
cysted ;  and  it  seems  probable  that  they  are  all 
subject,  more  or  less,  to  miction,  in  order  to 
gain  their  free  habitation  in  the  alimentary 
canal  of  animals,  where  their  se^ents  ac- 
quire  the  male  and  female  generative  organs. 
The  fecundated  ova,  produced  in  eDormous 
numbers  from  each  segment,  do  not  in  general, 
so  lar  as  is  known,  become  developed  into 
cmbryoes  in  the  intestine  of  the  annnal  in- 
habited by  the  Cestoid,  but  are  evacuated 
along  with  the  faces,  either  separately  after 
being  discharged  from  the  oviducts  of  the 
Cestoid,  or  before  their  discharge  by  the 
disjunction  of  the  more  ripe  terminal  segments 
from  the  rest  of  the  animal.  The  migrations 
to  which  the  ova  and  young  of  the  Tsuioid 
animals  are  thus  made  subject  have  hitherto 
opposed  so  great  an  obstacle  to  the  observa- 
IKin  of  their  development,  that  we  are  as  yet 
in  possession  of  very  few  continued  series  of 
obaervBtions  b  which  the  whole  jirogreu  of 
development  from  the  ovum  to  the  complete 
lamented  animal  has  been  traced.  Some 
important  contributiona  of  this  kind  have, 
however,  recenilj'  been  made,  and  the  great 
modifications  which  the  views  of  comparative 
embryologisti  have  undergone,  from  the  novel 
•nd  variotia  aspects  in  which  many  of  the 
phenomena  of  development  are  to  be  regarded 
in  instances  of  alternate  ^erations,  have 
already  indicated  paths  of  mquiry  by  which 
this  very  curious  and  intricate  historv  may 
ere  long  be  completely  unravelled.  The  ac- 
companying figures  from  Dujardin'a  work 
show  the  progress  of  fonnation  of  a  small 
Ticnia  inhabiting  the  Shrew,  and  give  a  suf- 
ficiently good  idiea  of  the  nature  of  this  pro- 
cess in  a  Tsnia,  which  consists  of  compara- 
tively few  segments  (^.  06.  a  to  i.). 

Von  Siebold  bas  traced  with  care  a  part 
of  Uie  process  of  development  of  a  minute 
CcstMd  inhabiting  the  pulmonary  sac  of  the 
red  snail  (Arion  emptrieonm)  in  the  encysted 
condition.  Into  this  situation  the  mmute 
TKniE  are  introduced  from  the  exterior :  they 
consist  of  the  head  with  it*  double  circlet 
of  ten  hooka  each,  and  four  sucktrs,  and  a 
body  which  is  at  first  entirely  destitute  of 
■r(;ments,  not  longer  than  the  head,  and  form- 
ing a  soft  vesicle,  within  which  (at  in  other 

'  Von  Siebold  prrriBWu  la  aulMtitnlc  the  pipnas 
Telrsrhynfhm  for  ih«  foliowing  Bvi  j^ntri  diHtn- 
guish«J  t>j  Itajsnlia,  vil,  Itbynrliobuthriui,  ADlho- 
rf|>lulu«,  Tctrutiynchiu.  Gvmnnrhvnchuv  uiil  l>i- 
Ixiibrlortiviii'faiu.  ZeitKh.  't  WUl'  2i»L  lUili.  and 
AtULiltabc.  Su.  lUI. 


Cystic  Entocoa  previously  mentioned)  the 
head  is  retracted,  so  as  to  give  the  whote  a 
globular  shape.  V.  Siebold  remrdi  it  a* 
nearly  certain  tiiet  these  minute  Tkoik  only 
attain  to  their  segmented  and  complete  sexual 
condition  when  tney  have  lieen  located  in  the 
alimentary  canal  of  Vertebrata  (Birds  and 
others)  preying  upon  the  snuls  in  which  the 
younger  forms  of  the  Teniie  reside. 

J=^.  26. 


a,  cmbiya  within  ll 


n,  juil  si 


10  qaJI  It, 


inpibls  uT  npiil  and  fitri 
\e  raov«npiit>  i  r,  cmUrj-o  moving  fntty  (of  lh» 
irnis  wrpfutulumoriliiTn»»(pif);  a,r,riTyrtiunK 
nbrywi  of  TkiiU  piMillun.;  /,  a,  k,  i,  diffrmt 
«gv«  i.r  KTo-ih  of  ihii  Ttnls ;  the  wptfaliun  of 
ir  •F|;iiu'iiu Rnuliully  incTeuinK. and  tbr  dnrliip. 
leiu  of  lilt  reproduilivs  oreoiu  In  the  pulrr  ur 
IMI  t  (man  matcniDAl).  Uis  |>ro^l.rt[i^  or  In* 
loving  H-i>aniic(l  i»gniinl  of  this  TicnIa. 
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The  instance  already  referred  to,  of  the  iden- 
dtjr  of  the  Cysticercus  of  the  liver  of  the  mouse 
and  rat  with  the  Tsnia  crassicoUis  of  the  cat, 
nod  a  Tariety  of  detached  obseryationa  which 
prore  that  the  BothriocephaUia  and  Tetra- 
rfaynchus  pasa  through  aimilar  changea  from 
a  small  Echinococcus-like  animalcule  to  the 
dereloped  ceatoid  form,  lead  to  the  corro* 
boration  of  the  aame  general  view  that  the 
encyated  condition  of  these  Entozoa  ia  an 
incomplete  non-sexual  embryo  or  larva,  from 
which,  when  it  paaaea  into  the  free  atate, 
there  ia  formed  by  a  proceaa  of  transverse 

Fig.  27. 
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A,  one  of  the  longer  mature  posterior  segments 
vith  the  Mxual  organs  fully  developed ;  o,  o,  rami- 
fied oTiTf  foil  oi  ova ;  </,  tne  oviduct ;  f,  the  tubu- 
lar testis;  f,  the  penia,  &c. 

a,  head,  neck  and  anterior  recently  formed  seg- 

fission  a  aegmented  individual  or  compound 
animal,  in  which  each  aegment,  aa  it  arrivea 
at  maturity,  attaina  to  aexual  completeneas. 
hi  thia  proceaa  the  new  aegmenta  are  always 
developed  between  the  head  and  thoae  already 
£>nneiL  If  the  character  of  sexual  complete- 
ness  ia  to  be  taken  as  the  diatinguiahing  mark 
of  individuality,  each  segment  of  the  Cestoid 
Biav  be  looked  upon  as  a  distinct  animal, 
and  the  separation  of  them  by  transverse 
fission  may  be  compared  to  the  separation  of 
Medusa  individuals  from  the  Strobila  polype 
stock.  The  Cestoid  Entozoa  might  in  the 
same  manner  be  conatdered  aa  aubjcct  to  a 
peculiar  proceaa  of  alternate  generation. 

In  the  preceding  aketch  of  the  nature  of 
the  reproductive  proceas  in  the  Ceatoid  Ento- 
toa,  I  have  fbUowed  chiefly  the  views  of  V. 


Siebold  as  explained  in  the  interesting  Me- 
moir already  referred  to.  It  is  right  to  state, 
however,  that  the  phenomena  have  been 
viewed  in  a  different  light  by  several  observers 
of  high  authority.  Thus,  Blanchard  and  Van 
Beneden  consider  the  first  stage  of  the  Tetra- 
rhynchus-embryo  to  be  a  Scolex,  in  which, 
after  it  has  been  encysted,  the  Tetrarhynchus 
is  formed :  this,  according  to  Blanchard,  is  its 
complete  condition ;  but,  according  to  Van 
Beneden,  the  so-called  Tetrarhynchus  is  con- 
verted into  a  Rhynchobothrius,  and  this  is  in 
the  last  place  changed  into  a  separate  Tre- 
matode  animal.*  Dujardin  had  previously 
taken  the  same  view  as  applied  to  the  separate 
and  independent  nature  of  the  joints  of  the 
Tfenia,  wnich  he  regarded  as  individual  Tre- 
matode  animals,  and  described  under  the  name 
of  Proglottis  (see  Jig.  26.  ^.)t;  but  though  there 
may  be  some  pomts  of  analogy  between  the 
single  segments  of  Taenia  ana  a  Trematode, 
yet  the  absence  of  head,  differences  in  the 
alimentary  canals,  and  other  circumstances, 
render  the  correctness  of  this  view,  at  all 
events,  still  doubtful,  j: 

Tremaioda.  —  These  animals,  the  roost 
common  of  which  are  known  as  Flukes  (ex- 
cluding the  Planariae),  comprehend  a  set 
of  internal  parasites  of  a  structure  bearing 
some  resemblance  to  the  Cestoidea,  but 
single,  that  is,  not  jointed  or  segmented.  The 
nervous  and  vascular  systems  attain  to  a 
considerable  degree  of  development:  the 
alimentary  canal,  which  has  a  mouth  but  no 
anus,  is  m  some  bifurcated,  and  in  others 
more  or  less  ramified.  The  male  and  female 
generative  organs  are  united  in  one  individual, 
and  pervade  a  large  portion  of  the  body  of 
the  adult  animal. 

The  facts  which  have  been  ascertained  in 
recent  times  concerning  the  generation  of 
some  of  the  Trematoda  constitute  one  of  the 
most  remarkable  parts  of  the  history  of  this 
process  among  the  Invertebrata*  Their  ge- 
neral result  may  be  shortly  stated  thus:  —  the 
fully  grown  and  sexual  Trematode  animal,  as 
observed  chiefly  in  the  Distomata,  produces 
ova,  which  may  pass  through  the  earlier 
stages  of  their  development  either  in  the 
viviparous  or  oviparous  mode,  more  fre- 
quentlv  the  latter.  Each  of  these  ova  has 
formed  from  it  an  embryo  in  which  no  re- 
semblance to  the  Trematode  parent  is  to  be 
recognised,  but  presenting  the  simple  struc- 
ture of  a  ciliated  animalcule  like  a  polygastric 
infusorian  or  a  Gregarina.    This  embryo  ia 

*  Ball,  de  VAcad.  Roy.  de  Belgiqne,  1849,  No.  1., 
and  Ann.  des  Scien.  Nat.  vol.  xL  1849,  p.  18. ;  also  a 
work  by  the  same  author  on  the  Entozoa,  Brussels, 
1850,  of  which  I  have  only  seen  an  extract  in  a  letter 
addressed  to  Milne-Edwards,  in  the  Ann.  des  Scien. 
Nat  1851.  torn  xv.  p.  809. 

t  Hist  Nat  des  Helminthes,  1845. 

X  See  also  Leblond,  in  Ann.  des  Scien.  Nat  1886, 
and  Miescher,  Bericbt  Naturforsch.  Gesellsch.  Basle, 
1840  ;  the  Works  of  Kudolphi  on  Entozoa;  the 
Article  Entozoa  in  this  Cyclopndia,  by  Owen; 
K5lliker*8  Memoir  on  the  Development  of  Inverte- 
brate Animals,  in  Mfiller's  Archiv,  1843 ;  Eacbhcht 
on  Bothriocephali,  1840,  &c  &c 
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not  itwir  COTiTerted  hf  anv  direct  procets  of  thote  producing  them  and  equally  diRtrrng 

oevelopnieni  or  meiamorpnoiis  into  a  perfect  from  tne  compleie  Diatomats.     Each  of  this 

DUtoma,  but  has  gradually  Tormed  from  germ-  new  progeny,  as  it  increaieii  in  lize,  hu  fbraed 

C«l1s  within  it  a  progeny,  sometimes  of  one,  within  it  by  development  from  germ-celh  the 

more  frequently  a  number  of  bodies,  which,  third  progeiiy  of  ine  series,  and  the  last  of 

when  they  arrive  at  maturity,  present  each  one  the  cycle ;  but  thexe  are  diJFtrent  from  thrir 

an  eiternal  form  and  internal  structure  and  trnmediate  parents,  and  in  their  internal  or- 

U>cotnottve  powers,  entitling  them  to  be  con-  ganitittion    scon    manifest   the   type   of  the 

aidercd  as  independent  animals.   Nor  are  these  true  Trematode.    These  animals  are  endowed 

directly  converted  into  Disiomata  j  but  again  for  a  time  with  very  active  locomotive  powers, 

there  is  formed  within  the  body  of  each,  and  to   which    a    long    caudal    appendage    con- 

tn  the  tame  gradual  manner  from  gemi-cells,  tributes  ;   their    two   progenitora   hava   beca 

ft  new  progeny  of  animal*  newly  aimilar  to  confined  in  the  parasitic  condition,  but  the*« 
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8triaofdiaiigniiHliitiaApmrmt<aiigattrMm»oj  DiMnma.     (FVom  Sltmlnp.^ 
n,  Oram  with  smbryo  or  larva  developed  In  it.    r,  this  crnliiyo  in  a  fr«  moving  itate ;  !<,  aaathrr 
tmbryo  in  il«  intnior.    Cnwae  an  of  UonosMmiun  mntabile,  frnm  V.  tiiebold.) 

E,  Uiu  lut  anbryo  fsither  advinced.     I,  Srat  'tMge,  loua  after  it  becomes  free ;  1  and  8,  fartber  on, 

o,  '',  one  of  Ihi-  fwodJ  (tcnerstinn  «1  sn  enrlj- period  of  iUi  advancement  i  !  and  3,  IWrther  on,  fiilh 
t.  r,  Cerrarin  or  Dintoms-larvs.  within  Ihem ;  ^,  one  of  tlie  fcnnolar  elobuleg  from  ichii'b  the  Uiituma 
larvw  and  prerkHu  treneralionii  ariM  near  the  poilerior  part  of  the  body. 

c,  a«M  o/  lb*  OrrariB  or  Diilonu  ianra  with  Its  caudal  appendage,  r,  the  same,  paned  Into  Its  en. 
cyrted  or  papa  ntalr,  bsvinK  jirevioiuly  ket  ils  tail. 

It,  l>isinmit*.  1,  youriE  Oiiloois  Immciliatrly  after  it  has  qnittnl  th«  cyst,  and  has  penetrated  a 
short  diitani-e  into  the  bo<ly  uf  [be  mail )  1,  UiKdima  fuuod  deep  in  the  viKera. 

■re  in  general  freed  from  confinement,  and  Prei'ious  to  the  formation  of  this  cy»t  the 
more  about  with  great  vivacity  for  a  time  CercBris  adbttre  in,  and  bore  into,  the  sul>- 
in  the  water  surrounding  the  nnimaU  which  stance  uf  the  animal  inrested  by  the  Disio- 
their  nroj^nitora  have  infi-aied.  In  this  stale  mata;  the  tail  is  cast  off,  an  exudation  from 
they  have  long  been  known  as  Cercarite,  and  their  own  bodies  forms  the  cyst,  which  eti- 
as  they  have  been  supposed  to  be  the  young  closes  them  ;  within  this  they  remain  for 
of  Distomnta,  have  attracted  peculiar  notice  many  weeks,  and  even  months,  movine  nil  the 
among  Hclminthologi^n.*  while,  and  undergoing  chnnges  of  Jevclop- 

The  free  CercnriB  are  not,  however,  directly     mcnt,  by  which  they  arc  at  last  convened 
ronvcrtetl  into  Dintomata;  hut  appear  always     into  the  complete  Disloma, 
to  undergo  a  previous  metamoq>hoais  in   a         "nie  neater  number   of  the  obserralions 
chrysalis  stjte,  or  enclosed  in  a  pu|ia  cykt.     from  which  this  remarkable  process  of  gene- 
ration  has  been  ascertained  to  occur  arc  due 
...?-'*"*'> "^'""'"T'"'^™^™'"™'''*'-  """**    '*  ^-  f'ifbold  and  Steenttrap;  but  ihewhdc 
1   Ifcysniu,  in  Uia.  laiMi   A^nnurkabia  and     tuccesiiod  of  changes  hai  not  yet  been  ob- 
""     served  m  any  one  species,  and  it  is  to  ih* 
latter  observer  especially  that  the  scicr 
world  is  indebted   for  the  ingenious  c 
binatioQ  and  interpretation  of  the  Mattered 
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dbiemtions  of  Drevioaii  inquirers,  as  well  as  body  with  a  head  separated  by  a  neck  or  col- 

the  addition  of  new  facts,  from  which  an  lar,  a  tail  or  caudal  projection,  and  two  pro- 

almosc  entire  certainty  is  acquired  that  the  cesses  of  the  integument  similar  to  limbs,  a 

Tsrious  phenomena  do  actually  succeed  each  mouth  and  alimentary  cavity,  and  they  move 

other  in  the  order  above  stated,  and  that  the  with  all  the  appearance  of  spontaneity ;  but 

occunenoe  of  alternate  or  intermediate  gene-  it  ought  to  be  remarked  that  the  form  and 

rations  in  these  animals  is  established.  powers  of  these  nursing  or  formative  cases 

Von  Siebold  had  in  1835  described  in  the  differ  considerably  in  various  other  species, 

Monofltomum  mutabile  the  development  of  the  and  in  some  present  so  little  of  the  external 

first  embr\'0  from  the  ovum  in  the  Oregarina-  form  or  endowments  of  an  independent  ani- 

like  or  ammalcular  form,  and  had  shown  the  mal,  that  the  more  general  appellations  of 

next  change  to  consist  in  the  formation  within  germ-cases,  or  germ-sacs,  or  sporo-cysts,  may 

the  first  embryo  of  a  second  body  endowed  be  more  appropriate  to  them.* 

with  locomotive  power,  and  independent  vita-  It  is  chiefly  among  the  aquatic  Gastero- 

lity,  and  differing  both  from  its  immediate  pod  Mollusca,  and  a  few  land  ones,  that  these 

parent  and  from  £e  adult.*  V.  Siebold,  as  well  observations  have  been  made ;  but  V.  Siebold 

ss  others,  bad  ascertained  the  Cercariae  to  be  has  extended  them  to  some  of  the  Trematoda 

themselves  incomplete  animals,  and  to  proceed  inhabiting  the  air-sacs  and  other  parts  of 

from  others  by  a  process  of  internal  production  water  fowls,  which  no  doubt  come  from  the 

of  a  non-sexual  kind.  Steenstrup  therefore  di-  same  Mollusca,  and  obtain  access  to  the  seat 

rected  his  attention  particularly  to  trace  these  of  their  final  parasitic  habitation  from  the 

Cercariieontheonenand,intheirdevelopment  water  or  along  with  food,  into  which  they 

into  complete  Distomata,  and  on  the  other,  have  come  as  Cercarise,  after  bavins  previously 

bsckwards  through  their  progenitors  towards  been  parasitic  in  the  Mollusca.     ft  is  easy  to 

the  first  origin  from  an  ovum.    His  observa-  understand  how  the  ova  of  the  Distomata 

tioos  were  made  principally  in  three  kinds  of  discharged    from    the  bodies  of  the  water 

Cercaria,  which,  alon^  with  their  antecedent  fowl  may  gain  their  place  in  the  Mollusca. 

sad  succeeding  conditions,  are  found  in  great  V.  Siebold  has  observed  in  a  very  interesting 

numbers  in  the  fresh  water  snails,  L^mneus  manner  also  the  passage   of  the   Cercarise 

stsgnalis,   Paludina  vivipara,  Planorbis,  &c.,  into  the  bodies  or  water  insects  (larvas  of 

and  which  had  been  previously  named  Cer-  Ephemera   and    Perlida),  which  he  placed 

caria  echinata,  C.  armata,  and  C.  ephemera,  together  with  a  quantity    of  Lymneus  stag- 

In  these,  especially  in  the  first,  the  conversion  nalis,  firom  the  vanous  parts  of  whose  bodies 

of  an  encysted  Cercaria  by  metamorphosis  the  Cercariae  were  discharged  in  numbers  out 

intoaDistoma,  and  thedescent  of  the  Cercaria  of  their  nursing  capsules :  the  penetration  of 

(by  metagenesis)  through  two  progenitors,  the  integument  of  the  insect  by  the  Cercaria 

not  themselves  Distomata,  was  ascertained,  and  the  mode  of  casting  its  tail  being  precisely 

but  be  did  not  succeed  in  tracing  these  bodies  the  same  as  that  observed  by  Steenstrup  in  the 

back  to  their  origin  from  ova.    By  a  com-  Mollusca.f 

parison,  however,  of  the  body  formed  within  Both  these  observers  agree  that  the  first 

the  animalcular  embryo  of  the  ovum  of  the  and  second  germ-cases  (or  nurses),  and  the 

Mooostomum  mutabile,  as  observed  by  V.  Cercaris,  or  Distoma-larve,  arise  by  a  process 

Siebold,  with  the  first  progenitor  of  the  Cerca-  of  gradual  development  from  extremely  minute 

ris, to  which  it  was  found  to  presents  remark-  pranular  spherules,  which  are  at  first  situated 

able  similarity,  the  chain  of  evidence  seemed  m  the  posterior  region  of  the  body,  or  between 

to  be  complete,  and  Steenstrup  found  himself  the  ahmentary  cavity  and    the  integument, 

in  a  position  to  announce  the  general  views  These  are  certainly  not  ova :  but  we  are  at  a 

of  alternate  generation,  which  have  ever  since  loss  to  state  to  what  class  of  reproductive 

their  first  publication  attracted  the  greatest  germs  they  may  be  referred  witn  greatest 

attention,  and  contributed  in  a  powerful  de-  accuracy.:^ 

gree  to  modify  and  direct  the  investigation  of  It  is  known  that  the  bodies  which  inhabit 

the  generative  processes  in  the  lower  animals,  the  aqueous  chamber  of  the  eyes  of  many 

Totheimmediateprogenitor  of  the  Cercaria  fishes  are  imperfect  Distomata.  Steenstrup 
Steenstrup  gave  the  name  of  nurse  (altrix,  has  frequently  observed  these  larvas  in  the 
Aoiine),in  allusion  to  its  nursing  or  nourishing  pupa  state  adhering  to  the  inside,  and  some* 
function,  and  to  the  immediate  progenitor  of  times  to  the  outside,  of  the  cornea,  and  he  has 
this  one  he  gave  the  appellation  of  "  parent  or  occasionally  noticed  a  delicate  streak  through 
grand-nurse.*  These  terms  may  be  objection-  the  cornea,  indicating  the  track  through  which 
able,  but  an  unnecessary  amount  of  criticism  the  animal  has  penetrated ;  and  he  considers 
Mcms  to  have  been  bestowed  on  them  by  >t  as  extremely  probable  that  all  the  Trema- 
Bome  writers.  They  are  adopted  hypotheti-  toda  of  the  eyes  of  fishes,  of  which  a  vast 
caliy  by  Steenstrup ;  they  do  not  appear  to  variety  has  been  described  by  Nordmann^,  are 
withdraw  him  from  the  matter-of-fact  state- 
ment of  his  observations;  and  they  seem  to  •  See  Victor  Canis,ttber  den  Generations  wechsel, 
be,  in  many  respects,  short  and  convenient  for  a  figure  of  these  more  simple  forms  of  sporo- 
terms  in  the  description  of  the  phenomena,  ^^^i^ 

These  bodies  have  in  the  Cercaria  echinata  all  « JLrtJ^  Article  Parasites,  In  K,  Wagner's 

the  appearance  of  distinct  animals,  that  is,  a  j  ^%^28^f'  Physiologie. 

*  See  Wiegmann's  Arcbiv,  1835.  §  Mikographische  Beitiage,  &c.,  1832. 
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at  one  time  enc^'sted,  and  that  of  the  two  of  these  animals  the  new  joints  are  derdoped 

principal  forms  distinguished  by  that  observer,  at  the  cephalic  extremity,  and  there  b  also 

the  one  is  the  more  advanced  and  the  other  some  difference  in  its  nature,  as  the  multipli- 

is  the  larva.  cation  of  joints  in  the  Taenia  is  in  Bomede^^ce 

From  what  has  already  been  observed  it  truly  lissiparous. 
seems  probable  that  other  productions  pre-        A  few  of  the  jointed  Annelida  have  kmg 

viously  described  as  En tozoa  of  various  kinds,  been  known  to  be  subject  to  another  kind  of 

may,  in  reality,  be  nurses  or  larvae  of  different  development,  by  which  one  or  more  complete 

Distomata;  and  that  many  of  these  ma^  be  segmented  individuals  are  formed  close  to  their 

brought  under  their  several  s|)ecific  distinc-  caudal  extremitjr,  and  spontaneously  separate 

tions,  when  the  new  paths  of  investigation  to  ei\joy  for  a  time  an  independent  lile.  This 

pointed  out  by  the  suggestions  of  Steenstrup  remarkable  fact  was  first  described  by  Otto 

and  V.  Siebold  have  beeu  diligently  pursued.  Fred.  Miiller,  in  the  small  Nais  probosadea*; 

Von  Siebold  has  recently  related*  a  very  and  Gruithuisen  described  accurately  the  same 

interesting   observation  on    the   remarkable  phenomenon  in  a  Nereis  or  Chaetogaster.f 

double  Trematode  animal,  discovered   and  This  process  was  looked  upon  by  these  ob> 

described  by  Nordmannf ,  under  the  name  of  servera  as  an  instance  of  accidental  fissiparoos 

Diplozoon  paradoxum,  (com  which  it  seems  generation ;  but  it  has  received  a  diflerent 

to  be  ascertained  that  this  double  animal  is  signification  and  a  greater  interest  from  the 

produced  by  the  actual  union  of  two  nearly  more  recent  researches  of  Quatrefages  aod 

similar  simple  ones,  by  a  process  of  partial  Milne-Edwards. 

fusion,  which,  though  much  less  complete,        The  first  of  these  naturalists  observed  in  a 

seems  to  partake  in  some  degree  of  the  na>  number  of  individuals  belonging  to  the  genus 

ture  of  conjugation,  such  as  occura  in  the  Syllis},  at  a  certain  period  of  their  life,  a  new 

Closterium  and  some  of  the  lower  vegetable  individual  to  be  formed  at  the  caudal  extremity 

bodies.  The  single  animal,  firat  described  by  of  each.  The  part  was  firat  marked  off  by 

Dujardin,  under  the  name  of  Diporpa  |,  was  a  notch  or  transverse  groove,  the  form  of  the 

observed  infesting  the   minnow  (Leuciscus  parent  individual  gradually  appeared  in  it,  with 

phoxinus)in  the  same  streams  with  the  gudgeon  the  head,  eyes,  the  same  joints,  limbs,  &c., 

(Gobio  fiuviatilisy    This  animal  corresponds  and  it  was  ultimately  separated  by  apontane* 

nearly  in  form  and  structure  with  the  half  of  the  ous  fission.    But  the  resemblance  between 

Diplozoon,  with  the  exception  of  its  smaller  the  original  individual  and  its  ofRoring  was 

size,  and  the  absence  of  generative  organs,  chiefly  external ;  for  it  was  found  that  while 

On  the  side  of  the  Diporpa  a  projecting  sucker  the  parent  animal  continued  to  exercise  as 

exists,  and  the  union  between  two  of  these  before  the  functions  of  nutrition  it  was  not 

animals  which  gives  rise  to  the  Diplozoon,  possessed  of  generative  organs ;  and,  on  the 

begins  by  a  mere  adhesion  of  this  sucker,  other  hand,  the  new  individuabi  seemed  de*- 

which  b«:omes  more  and  more  complete,  so  stined  alone  to  perform  the  reproductive  func* 

as  at  kst  to  lead  to  that  entire  fusion  and  tions,  and  contained  the  fully  formed  sexual 

combination  of  the  adjacent  parts  of  the  in-  oi^ns,  while  their  alimentary  canal  appeared 

testinal  canal  and  some  other  organs,  which  to  become  atrophied,  and  was  not  employed 

has  excited  so  much  surprise  in  the  Diplozoon.  in  the  dig^tion  of  any  newly  aasumed  food. 

The  development  of  the  genital    organs  in  These   individuala  lived  long  enoii|^  after 

both  of  the  two  united  animals  succeeds  to  separation  to  complete  the  reproductive  pro- 

this  union.  cess  by  the  formation  of  fecundated  ova. 

Amnelida.  —  Some  phenomena  in  the  repro-        Milne- Ed  wards  observed  in  the  Myrianida 

duction  of  the  Annelida  are  to  be  referred  to  fasciata  $,  a  similar,  but  more  numerous  gcm- 

tlie  indirect  mode  of  generation  now  under  miiMrous  production  of  sexual  individuals.  la 

consideration.  The  roost  of  these  animals  are  this  animal,  as  many  as  six  new  indiriduab 

hermai)hrodite  ;    they  are  all  more  or  less  were  observed  to  be  formed  in  gradual  sucoes- 

jointed,  or  formed  in  the  adult  of  repetitions  aion,  one  before  the  other,  and  between  the 

of  segments  of  similar  structure,  the  ante-  caudal  and  terminal  segments  of  the  original 

rior  and  po»terior  alone  differing  from  the  body.  Each  one  ofthesenewindividuals^asit 
rest.     The  jointed  structure  does  not  exist 

in  the  erobrvo  when  it  first  leaves  the  egg ;  ,.,.«»        ..     ^    c«  j 

but  U  gradially  produced  ^  a  process,  of  ^^\^,t%^;l"'^^^ 

gemmation,  which  ma)  be  st>led  intervening  jj^^j^*;  i„  xooloiri*  D«!ica.  ^ 
rather  than  fissiparous.    In  the  multipbcaUon        |  Kov.  Act  Nat  Car.  voL  xL    Soe  also  J.  Iful- 

of  these  segments  the  new  ones  are  always  ler't  PhyaioL,  by  Baly,  vol.  it   p.  1424$    Owen'* 

formed   in   the  interval  between  the  caudpl  Lect.  on  the  Gener.  and  Develop,  of  the  Inyettr- 

sesment  and  that  which  is  next  to  it ;  the  seat  '^^Jfl  ^"^^S^'L?  ^??^\*"  i™  JiSlTirTi^ 

^  .  ^^^^    j:«u^    *u^^C>^  ;»  tk^  P'  WJ*  where  he  refere  abo  to  obeervatioaa  of  OcnCal 

of  new  producoon  differs  therefore  m  the  ^  ^  Eulowma,  and  of  Schmidt  in  a  taUcolar  Aa- 

Annelida  and  Cestoid  worms ;  for  m  the  hitter  nende,  called  Filocrana. 

X  Annal.  dee  Scien.  Nat  1844,  toai.  lp.tL    (hto 

•  ZeiUchrift  (Ur  Wi»eenech.  ZooL  1851.  F.  MUller  had  also  noticed  the  pbenomrooQ  in  ili^ 

t  Oil.  dt  ^^^  animal,  and  described  it  onder  the  Bane  of 

t  lliiit  Nat  de«  Helminthea,  1845.  Dniardio  had  Nereis  prolifera,  in  hie  Zoolog.  Danica,  vol  it  p.  [  *. 

noticed  the  rwcmbUnce  between  this  body  and  the        §  Annal.  dea  Scien.  Nat  1845,  ton.  iit  p.  I<«». 

two  iMtfta  of  Uie  Diplozoon,  and  had  conjectured  that  See  also  Longet*s  Traittf  de  Physlologict  torn.  u. 

it  nighi  be  in  tome  way  the  young  of  the  Diplosoon.  part  8rd,  p.  47, 


snimaJ  Iibc 


amwd  at  iMtnritr.  mi  acquired  the  external    iing  stocks;  (wd  a>  Mr.  Owen  has  renwAed*. 
coo6jwr»tioo  and  structure  tthoughoF  smaller    "  Smce  the  ludmduals  so  propagated  alone 

-    ,"r..      -a»  found  tfl  be  poraewed    acquire  the  generatire  orgwis,  an  alternation 

,«.ut».t.   «..ans,    while   the   original     of  generations  may  here  be  affinaed  of  such 

bad  not  acquired   any.      The  first    species ;  the  oviparous  indinduals  producing 

eggs  from  which  the  gemmiparous  individuals 

jt^,  g^  come,  and  these,  in  thnr  turn,  reproducing 

the  oviparous  individuala."'}- 

But  it  is  to  be  obBerved,  that  in  many 
others  of  the  AnneUda,  the  generation  is  of 
the  ordinary  Itind,  or  consists  in  the  produc- 
tion of  sexual  individuals,  by  their  direct  or 
metantorphic  development  from  the  orum. 

Imecla.  Aphida.  —  A  remarkable  eiample 
of  a  similBr  modificatiou  of  the  reproductive 

i%30. 


Mpiimida/iuaala.    {Fnm  JUUiu  EieardM.) 
Twfca  tbe  natiual  dia.    At  tha  pMtorior  put  of 
■ta  bodj  an  saoB  six  yoimg,  prodiKMl  between  the 
oaM  sod  the  next  johit  in  sococMioo,  from  1  b)  6. 

fmed  was  ntnatcd  &rthert  back,  and  r» 
■aiaed  far  tbe  time  attached  to  the  original 
cmlal  joint,  and  the  others  followed  m  sue- 
tama  before  it,  the  laat  produced  being 


Indy;  md  eadi  newer  inarridual  presented  a 
kM  derdoped  structure  than  tbe  preceduig 
Me.  b  tba  anmal  obeerred  by  H.  Ed- 
wmit,  the  aaten^  or  yoangest  individual 
U  only  icn  rings,  the  second  had  fourteen, 
1^  tUrd  HxtceBi  the  fourth  eighteen,  the 
Ufc  twenty-three,  sod  tbe  Isst.  or  caudal  one, 
diiKy  ringa.  It  would  appear,  therefore, 
thtt  tlie  new  individuals  take  their  origin 
'~  '  '  '  '  f  the  parent  Annelide. 
'  M.   Edwards   fartber 


iVwbctfm  </ JfMAL 


«»ke«W|iear  that  the  process  of  develop-  ofthera<x«rion(/gaiMMioiurfApliiJe«,ftointlio 
■Mt  and  Mompiication  of  the  eegments  in  ftcundsted  ovmn  d,  the  Sist  embiTa  e,  the  sue- 
aeb  of  the  new  nxUviduals  is  the  same  as  in     cenive  nan-sexiud  nnweiiiee,  f  to  jr  (oT  each  of 


_  _._ I  pnwonw^  ,       ,   , 

the   yooM  Amdide  first  formed  from   tbe  which  mIt  one  Indtri&sl  is  lepresented),  U. 

««^i^.he«*2S"«fi«7i^'  "tM/£°S%rE3^-vi.wofthech.«. 

K;Mtaornnp,tfae  bead  and,  caudal  part  b^^^J^rf^oirisn^ncUof  .  viviparou. 

nntiw  sloDc,  and  the  joutts  bang  ^ndnally  ^pUs.    In  the  nppeonost  cbunlxra  are  nen  the 

mned  between  them,  and  in  snecession,  from  fliienadeatedoeUi,ofwhichoneia  I'and  f,  larger 

Je^-oior  of  the  aegmcnts  previously  p,».  ^'cSS^of'SS^rfr'^A^Z In^A  Sl^r 

TW  nbenomo-  cannot  M  to  reed  to  '>'«««»^  *»"  *"<*  *^*  newlidividaal  >e  fcr„>«L 

ow  rtialloction    the  production    of   sexual  •  Lectores,  iM9,  Mei  Times,  vol.  xx.  p.  W. 

wividaab  by  a  non-aexual  process  analogous  f  At  the  wme  time  it  otuht  to  1>e  mtntloned  In 

to  pauutiun  from  imperfect  parents  or  nur-  connection  with  the  tbovt,  that,  ictording  to  lome 


»♦  OVUM. 

process  among  animals  higher  ID  the  scale,  but    as  in  the  other  examples  of  this  process  to 
m  them  of  an  ezceptionsi  character,  has  long    which  the  attention  of  the  reader  has  ■^'^^ 
been  known  to  occur  in  the?ariou8  species  of    been   directed,  by  a  division  of  the  whole 
the  common  plant-louse,  or  Aphis,  first  dis-    body,  or  by  gemmation  from  its  external  or 
eoTcred    by  Reaumur  •  and  Bonnet  f,  and    internal  substance,  but  from  germs  tnsing 
confirmed  and  more  fully  illustrated  by  a    within  a  determinate  organ,  correspondm^  m 
Tariety  of  accurate  entomologists  in  more    its    general    form   and  anatomical  relation, 
recent  times.  In  thb  animal,  successive  gener-    though  not  entirely  similar,  to  the  generatiTe 
ations,  amounting  each  to  a  considerable  num-    ormn  of  the  perfect  female.*  ^ 
ber,   and  in  the  Aphis  huiigera^  averaging       The  genital  orcans  of  the  viviparous  or  larfal 
about  a  hundred,  are  product  for  seven,  nine.    Aphides  differ  from  those  of  the  perfect  or 
or  eleven  times,  according  to  the  species,    oviparous  females,  principally  in  the  want  of 
from  parents  of  no  sex,  or  rather  which  seem    the  receptaculum  seminis,  and  the  organ  which 
to  possess  the  structure  of  females  unper-    secretes  the  mucous  investment  for  the  ova, 
fectiy  developed.    The  course  of  the  gene*    and  there  is  also  some  difference  in  the  form 
rative  process  is  the  following :  perfect  male    of  the  ovarium,  or  germiparous  part  of  the 
and  female  winged  insects  are  ooserved  only    organs.f 

towards  the  autumn  season :  these  fly  about  The  gradual  development  of  the  larva  brood 
in  great  quantities,  the  impregnated  females  within  the  oviduct  of  the  viviparous  parent 
deposit  their  e|gs  covered  wiUi  a  protecting  has  been  traced  carefully  by  several  obscrvcTR. 
case  of  mucus  m  the  axils  and  other  recesses  J.  Victor  Cams  has  attempted  to  show  thst 
of  plants,  where  they  remain  during  the  winter,  this  process  is  to  be  distinguished  torn  the 
In  spring  there  are  developed  from  these  ova  a  usual  process  of  development  from  an  ovum  by 
brood  G?  larvae,  or  imperfect  female  Aphides,  the  absence  of  cell  multiplication,  and  by  the 
which  soon  produce,  by  an  act  of  viviparous  formation  of  the  embryo  of  the  larva  firom  a 
generation,  and  without  any  concurrence  of  the  merely  granular  germ:  but  more  recently 
male  sex,  a  progeny  of  a  similar  kind,  and  this  Leydigt  has  shown  that  though  there  may  be 
is  repeated,  in  successive  generations,  for  nine  differences  in  the  structure  and  mode  of  de- 
or  ten  times  in  the  common  species,  or  for  vdopment  of  the  ovum  and  of  the  viviparous 
ten  or  twelve  weeks  during  the  summer,  at  germ,  the  latter  arises  as  truly  as  the  fbrrocr 
the  end  of  which  time  the  kst  brood  brings  from  cellular  elements.  The  uppermost  como 
forth  male  and  perfect  female  individuals,  partment  of  the  oviduct  contains,  according  to 
both  of  which  die  after  having  provided  by  Leydig,  from  eight  to  twelve  distinct  nu- 
the  production  of  fecundated  ova  for  the  con-  cleated  cells,  together  with  a  Quantity  of 
tinned  generation  during  the  n^xt  season.  finely  granular  substance.    One  or  these  cells 

Upon  the  discovery  of  this  very  remarkable  appears  to  descend  into  the  second  compart* 
mode  of  reproduction,  various  theoretical  con-  ment,  in  which  an  outer  layer  of  cdls  exists, 
jecturea  were  made  in  regard  to  its  nature  ;  with  finely  granular  substance  internally :  in  the 
but  no  satisfactory  explanation  presented  third  compartment  the  cells  of  the  outer  layer 
Itself,  till  the  knowledge  of  the  general  have  become  still  smaller  and  more  muneroos, 
nature  of  the  process  of  non-sexual  larvation  and  have  formed,  in  (act,  a  covering  to  the  gem, 
came  to  be  brought  under  a  genoral  principle  similar  to  that  which  proceeds  mm  cleavage 
or  law.  It  is  now  obvious.  th£  the  production  in  the  ovum.  The  rudiments  of  the  internal 
of  the  successive  generations  of  Aphi»>hws  organs  now  begin  to  be  distinguishable,  and 
may  be  regarded  as  an  instance  of  the  multi-  the  various  external  orsans  are  successively 
plication  of  individuals  from  the  product  of  developed  out  of  the  ceuular  mass.  The  tet- 
a  sin|^  ovum,  previous  to  the  development  of  lular  structure  of  the  ovum  of  Insects  is  at  all 
the  true  sexual  organs  and  the  exercise  of  times  difficult  to  be  tmced  In  the  eariier 
the  sexual  functions.  But  this  example  of  non-  stages  of  development;  and  It  seeroa  to  be 
sexual  larvation  deserves  attention,  not  only  established  by  tnese  observatioas  that  the 
ifom  its  occurrence  among  animals  pkced  so  origin  of  the  embryonic  structural  from  cells 
high  In  the  zoological  scale  of  organisation  as  is  at  least  as  obvious  in  the  viviparous  as  in 
insects,  but  also  from  the  degree  of  perfection  the  oviparous  germ  (see/i^.  90.  a.), 
of  the  \arwm  themselves,  and  from  the  circuro-  General  Remarki  on  AUermaie  Gemeraikmt.'^ 
stance  that  the  new  broods  are  formed,  not    Having  now  shortly  described  the  principal 

varieties  of  the  reproductive  process  which 
rscent  obssrystioni,  the  parent  or  stock  individnsls    may  be  brought  under  8teenstnip*s   law  of 

^•^^  ?^'!f*  P"*!*!^  •»d.,^'*i*  proboscidea  arrivo  u  Alternate  Generation,''  it  may  be  proper  to 
nltlmstfly  at  sexnal  perfection  after  having  given  ^„i^^  ,^-„  k*:«ui.f  tUmim  mmnmrmi  mtntre. 
dr  a  Dii^bsr  of  sexW  individiuli  by  the  ciudal  «^*«^  ^^  "»"«">  ^^  8«0"«  «»»»«• 
gsmmstion.   See  Leocksit  on  MeCamorphoeis,  Non- 
sexual BeproductioQ  and  AUenute  Generations,  in  *  It  is  conjectarsd  by  Von  Siebold  (VergWkn. 
ZeitJch.  ror  Wlweosch.  ZooL   1851,  in  which  he  AnaL  der  Wirbellos.  Thiers,  p.6S4X  that  the  mom 
refers  to  Frey  and  Leucksrt,  in  Beitrage  zur  Kennt-  mode  of  production  may  occur  also  in  some  hiods 
nitt  Wirbellos.  ThJere,  p.  DC ;  and  to  Scholtze,  in  of  Cynips  and  Psychs. 

Arthiv.  f&r  Naturracb,  1849,  p.  iii7,  for  observa-  f  See  the  interesting  obeerratlons  of  Oven,  in 

tioos  proving  thie  net  Parthenogenesis,  p.  88^  and  elsewhero  i  V.  Si«b(>M* 

*  Ilistoire  dee  lnMctM»  Tom.  iii.  Psrifl,  1738.  Vergleich.  Anat  and  Froricp's  Neoe  Kotiscn,  voL 

t  Traittf  d*Inerctologie  oa  ObeerraUons  ror  les  xii.  pu  808;   and   J.  Victor  Cams,   Zor  nShrm 

Pnccmni,  8vo,  1745.  KenntniM  dee  Generstion»-Wech.«ele,  Leipsitf.  I^ i^> 

X  See  Owen's  Lect  on  the  Invertebrate  Animals,  X  V.  SIcbold  and  Kiillikcr's  Zeitich.  liir  Wui*  a- 

1843,  p.  385.  ichaftlicho  Zoologic,  vuL  iL  p.  53. 
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These  phenomena  are  confined  to  the  In-  a  most  important  influence  in  modifying  the 
▼ertebrated  animals,  and  among  them  are  to  doctrines  and  in  guiding  and  suggesting  the 
be  regarded  as  occasional  and  exceptional  researches  of  those  physiologists  who  have 
rather  than  general  Among  the  Protozoa  they  devoted  themselves  to  inquiries  into  the 
may  exist  to  a  greater  extent  than  is  yet  known;  ori^n,  early  conditions,  and  zoological  affi- 
they  occur  more  or  less  in  all  the  divisions  of  nities  of  the  lower  animals ;  and  it  may  truly 
the  Radiata,but  more  constantly  and  obviously  be  affirmed,  that  no  one  could  at  present 
in  the  Polypinaand  Acaiepha  than  in  the  Echi-  enter  upon  the  investigation  of  any  obscure  or 
nodermata :  among  the  Mollusca  they  have  doubtful  department  of  animal  or  vegetable 
been  observed  only  in  the  comparatively  production  among  the  lower  series  of  these 
limited  classes  of  Bryozoa  and  Tunicata:  they  kingdoms  of  nature,  without  making  especial 
are  almost  universal  in  two  divisions  of  the  reference  to  the  views  embodied  in  Steen* 
class  £ntozoa,  viz.  the  Cestoidea  and  Trema-  strup's  generalisation. 

toda,  but  they  are  altogether  absent  in  the  The  occurrence  of  non-sexual  multiplication 
Kematoidea;  they  belong  only  to  the  lowest  among  some  of  the  Invertebrated  animals  bad 
divisioo  of  the  Annelida,  and  among  the  Arti-  long  been  known,  as  of  Polypes,  by  buddings 
culata  proper  the  almost  entirely  exceptional  so  admirablv  described  by  Trembley  in  his 
examples  are  confined  to  the  class  of  insects,  work  published  in  1744 ;  and  of  the  Aphides, 
Nor  are^the  phenomena  universal  in  those  by  internal  production,  discovered  by  Reaumur 
classes  or  orders  of  the  anunal  kingdom  in  and  Bonnet ;  and  of  the  Nais  and  Nereis^ 
which  they  have  been  described.  ^  In  some  by  external  extension,  described  by  Otto  F. 
of  diese  divisions,  therefore,  and  in  all  the  Miiller,  in  1800;  the  imperfect  conditions  of 
others  of  the  animal  kingdom,  the  manner  of  some  of  the  Entozoa  had  been  detected  by 
the  reproductive  process  is  ascertained  to  be  Nitsch  and  V.  Baer  in  1818 :  the  two  forms 
Sred^  that  b,  by  generation  from  sexual  oftheSalpae  were  known  to  Chamisso  in  1819, 
psrents,  and  by  development,  or  in  some  in-  who,  more  than  any  other  observer,  appears 
stances  by  metamorphosis,  from  ova  to  sexual  to  have  foreseen  in  these  animals  the  discovery 
todividuals ;  to  which  ma^  be  added,  in  some  of  alternate  or  dissimilar  generations ;  but  the 
ammals,  by  the  multipbcation  of  like  indi-  first  observations,  from  which  the  peculiar 
vidnals,  separate  or  aggregated,  by  gemmation,  nature  and  general  doctrine  of  the  phenomena 
But  although  this  general  statement  is  ap-  now  under  consideration  may.be  regarded  as 
plicsbleto  the  present  state  of  our  knowled||e,  having  been  deduced,  are  those  of  Sars,  on  the 
wesre  sdll  too  imperfectly  acquainted  with  compound  Polype  stock  of  the  Medusae, 
nisny  fonns  of  the  reproductive  process  to  in  1828,  and  of  Rud.  Wagner,  on  the  produc- 
warrant  us  in  affirming  that  there  may  not  yet  don  of  Medusiform  bodies  from  a  polype 
be  dbcoTered  manv  other  deviations  from  (Coryne  aculeata),  in  1833.  From  that  time, 
that  which  has  long  been  familiar  to  our  minds  observations  followed  one  another  in  rapid 
as  the  more  common  and  direct  connection  succession,  and  continue  still  to  crowd  upon 
between  the  ovum  and  the  perfect  or  sexual  us,  so  as  to  have  changed  almost  entirely  the 
incfividuals  which  produce  it.  In  the  mean  aspect  in  which  we  have  been  accustomed  to 
time  let  us  endeavour,  according  to  our  present  regard  the  development  of  the  lower  animals : 
infonnation,  to  determine  the  true  character  of  and  it  is  only  necessary  to  mention  collec- 
ri^ seemingly  exceptional  phenomena,  of  which  tively  the  names  of  some  of  those  whose 
the  more  important  have  been  noticed  in  the  observations  have  contributed  most  to  extend 
preceding  section.  ^      and  to  establish  these  discoveries  in  different 

Hie  views  firat  suggested  by  Steenstrup,  in  classes  of  animals,  to  exhibit  the  importance 
1842,  in  connection  with  these  phenomena  attached  to  them  by  zoologists,  comparative 
are  unqttestion9J)ly  to  be  regarded  in  the  anatomists,  and  physiologists  of  the  highest 
light  of  a  discovery,  and  the  attempt  to  de-  character  in  our  time,  such  as  Dalyell,  Lister, 
prive  them  of  their  character  of  novelty  and  Sars,  Lov^n,  V.  Siebold,  Nordmann,  Esch* 
importance,  or  to  refer  them  to  other  pre-  richt,  Steenstrup,  Van  B6neden,  Kolliker, 
vicNisly  known  general  laws,  has  entirely  Owen,  Dujardin,  Milne  Edwards,  Blanchard, 
fsiled.*  It  may  be  that  the  smaller  portion  Quatrefages,  J.  Reid,  J.  Miiller,  E.  Forbes, 
only  of  the  &cts  on  which  the  views  are  Ddsor,  Vogt,  Agassis,  Huxley, 
founded  may  have  been  first  observed^  by  The  peculiar  nature  of  these  phenomena  as 
Steenstrup,  and  that  parts  also  of  these  views  compared  with  those  of  the  better  known  and 
nay  be  in  themselves  premature,  speculative,  more  common  form  of  sexual  generation,  Con- 
or erroneous ;  but  all  discoveries  in  science  are  sists  in  this,  that  in  some  animals,  in  all  of 
the  result  of  the  successive  and  concurrent  which,  be  it  observed,  the  permanence  of  the 
observations  of  a  number  of  inquirers;  and  no  species  is  secured  by  the  sexual  production  of 
one  who  has  had  an  opportunity  of  studying  ova,  the  body  or  individual  which  is  developed 
the  history  of  the  progress  of  research  into  immediately  firom  the  ovum  is  not,  in  general, 
the  reprodncttve  function  during  the  last  itself  the  bearer  of  the  sexual  organs,  but, 
twenty  years,  wifi  deny  that  the  view  which  nevertheless,  mmntains  for  a  time  an  inde- 
has  associated  together  the  phenomena  in  pendent  existence,  or  presents  the  structural 
qpcstion  under  a  common  principle,  has  had    and  functional  charactera  of  a  separate  or  dis- 

•See  Ed.  Foibes»  Remarks,  in  Treatise  on  Naked-    J'"?'  ^"dividual ;  these  characters  often  dif- 
<yedHediisabl848yp.88.,  etteq.  fenng  remarkably  from  those  of  the  sexual 
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tndiviJuals  from  which  the  ovum  deriyed  its 
origin :  and  that  Bubsequently  this  individual, 
or  one  or  other  of  its  successors,  has  formed  in 
connection  with  it,  either  internally  or  exter- 
nally, and  without  sexual  organs,  a  new  progeny, 
which  may  consist  of  one  or  of  many  indivi- 
duals, which  have  each  of  them  more  or  less  of 
the  structure  and  properties  of  independent 
animals,  and  which,  however  variable  their 
other  organisation  may  be,  present  this  in  com- 
mon, that  they  are  sexually  complete,  and  renew 
the  true  generative  act  by  the  formation  of 
fecundated  ova.  In  some  animals  it  is  the  im- 
mediate offspring  of  the  individual  developed 
from  the  ovum  which  resumes  the  sexual  funo* 
tion ;  in  other  animals  this  oiBipring  bears  a 
second  broody  or  a  third,  and  even  more  suc- 
cessive generations,  before  the  return  is  made 
to  sexual  reproduction.  This  process  of  non- 
sexual production  is,  in  some  instances,  very 
analogous  to  eactemal  cemmation ;  in  some  it 
resembles  transverse  fission ;  and  in  others  it 
proceeds  from  the  interior  of  the  parent  body, 
w  a  manner  which  has  been  called  internal 
gemmation,  but  which  must  be  considered  as 
different  from  a  true  budding  process,  and 
cannot,  in  a  few  words,  be  correctly  charac- 
terised. These  deviations,  therefore,  are  pe- 
culiar in  this,  as  compared  with  the  mode  of 
reproduction  in  other  animals ;  viz.  1st,  that 
the  inunediate  product  of  development  from 
the  ovum  is  not  usually  itself  the  producer  of 
ova,  but  that  thb  function  is  delegated  as  it 
were  to  the  sexual  individuals,  which  are  the 
products  of  its  non-sexual  generation;  2nd, 
that  it  frequently  happens  that  in  place  of  one 
individuid  only  resulting  from  the  development 
of  an  ovum,  several,  and  even  a  great  multitude 
of  individuals  are  produced  by  the  non-sexual 
multiplication  of  the  product  of  sexual  genera- 
tion ;  and,  3rd,  that  while  the  several  series  of 
individuals  proceeding  from  the  various  suc- 
cessive acts  of  production,  may,  in  one  sense, 
be  regarded  as  different  stages  of  an  animal 
specifiodly  the  same,  or  are  together  necessary 
to  make  up  the  species,  yet  their  form,  orn- 
nisation,  and  modes  of  life  are  often  so  m^ 
ferent,  that  many  of  them  have  frequently 
beoi  described  aa  belonging  to  different  species 
and  genera,  or  even  to  difflerent  orders  and 
classes  of  animals ;  and,  but  for  the  know- 
ledge now  possessed  of  their  close  af&nitv,  aa 
ealabltsbed  by  their  common  origin,  woulcl  still 
contintte  to  be  dissociated  from  each  other  in 
the  systems  of  the  zoologist. 

The  doctrine  of  alternating  generation  has 
not,  however,  been  admitted  without  reserva- 
tion by  some  physiologists.  In  various  parts 
of  hb  recent  admirable  work  on  General  and 
Comparative  Phynology,  and  elsewhere*. 
Dr.  Garpeoter  baa  expressed  his  dissent  from 
the  views  of  Steenstrup,  both  as  regards  the 
existence  of  an  ahemation  of  a  true  geoe» 
rative  proeess  and  the  all^^ed  murmf  fuDctioo 
of  one  or  more  of  the  scnea  of  individuals  so 
produced  i  and  aeems  cfispoaed  in  some  meaaiire 

•  In  ths  BiiUah  and  Fordga  Msdico-Chirar- 
gksl  Htview,  v  iL  L  sad  voL  iv. 


to  undervalue  that  author's  researches,  eon* 
sidered  either  as  original  observations,  or  as 
embodying  a  novel  and  important  generalisa- 
tion, br.  Carpenter  regards  the  phenomena  in 
question  as  analogous  to,  if  not  identical  with, 
tnose  of  metamorphosis  rather  than  of  genera* 
tion  ;  and  we  are  left  to  suppose  that  he  does 
not  think  the  difference  essential  between  auch 
metamorphoses  as  occur  in  one  and  the  same 
individual  and  those  which  result  in  the  pro- 
duction of  a  multitude  of  dissimilar  indi- 
viduals. According  to  this  view,  the  new 
animal  produced  by  the  non-sexual  process  is 
the  result  of  a  process  of  development  or 
growth,  and  ought  therefore  to  be  regarded 
as  formed  by  budding  or  gemmation,  rether 
than  by  an  act  of  generation  properly  so 
called.  In  a  recent  paper  on  the  aubject  of 
Metamorphosis,  Kon-sexual  Reproduction, 
and  Alternate  Generation  (Zeitsch.  fitr  Wis- 
sensch.  Zool.  June,  1851,  p.  170.^,  Lenckart 
has  advocated  somewhat  similar  viewa,  endea- 
vouring to  refer  all  the  instances  of  a»«aUed 
alternate  generetions  to  metamorphosis  ;  but 
this  obviously  requires  that  we  should  change 
the  signification  usually  given  to  this  term. 
But  the  restriction  of  tSt  word  generadon 
to  the  sexual  process  of  reproduction,  though 
it  might  be  convenient  and  proper,  were  we 
now  to  have  to  employ  it  for  the  first  time, 
seems  somewhat  arbitrary  in  this  caae,  as  k 
is  contrary  to  common  practice,  and  ph)  sio-> 
legists  have  long  been  in  the  habit  of  makinc 
the  distinction  between  sexual  and  noB-ae3iual 
generation.  No  new  term  has  been  suggested 
applicable  to,  or  descriptive  of,  idl  the  pheno* 
mena  in  question ;  and  I  apprehend,  that, 
however  desirable  the  change  may  appear,  we 
must  continue  to  designate  the  process  of 
non-sexual  production  as  one  ot**  Genera- 
tion"  in  its  physiological  sense,  and  the  series 
of  new  beings  thus  formed  as  so  many 
^  generations"  of  individuals  in  the  coaunoQ 
or  vernacular  sense  of  the  term.  As  Pro* 
fessor  E.  Forbes  remarks,  the  akereation  of 
forms  is  admitted,  but  not  the  alteraatioa  of 

Senerations.  The  bodies  produced  by  one  i»- 
ividual,  if  they  assume  new  fbms  and  move 
about  as  separate  and  independent  •tt'ttIh. 
must  be  r^arded  aa  so  many  distinct  indi* 
viduals  I  and  if  they  are  different,  and  if  the 
one  produces  the  other  (even  though  it  naj 
be  by  a  process  of  gemmation),  we  must  ad* 
mit  that  they  belong  to  diflerent  generatiooa. 
The  distinction  tetween  the  formation  of  a 
new  indiridual  from  an  imprq;naled  ovum, 
and  that  which  takes  place  without  the  con- 
currence of  sexual  organs,  is  one  which, 
unquestionably,  all  will  feel  disposed  to  re- 
gard  as  most  important  {  but  it  atiU  rrinains 
uademonstreted  that  all  the  animal  bemn 
which  are  of  non  spinal  or^gm  are  necesnn^ 
formed  by  a  process  of  gemmation  analogous 
to  ordmary  growth.  U  haa  already  been 
pomted  out  that  the  mode  of  their  origin  k, 
ao  fin*  as  It  has  yet  been  aseertamed,  very 
various;  and,  at  all  events,  m  some  of  them, 
there  b  a  wide  departure  from  that  which  we 
have  been  accustomed  to  regard  as  an  act  of 
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genmiatkMi,  or  ample  sproutiDg  of  the  parent  referrii^  them  to  a  suffideDtly  general  law  or 

texture.     We    cannot  be  too  cautious   in  connectuig  principle. 

mdnng  wide  generaliaationB  in  regard    to        Professor  Owen's  attention  had  been,  before 

A  so  Tarious  and  so  imperfectly  1848,  attracted  to  the  remarkable  non-sexual 


pheooacni 
loown  as 


»wn  as  those  of  alternate  or  intermediate  multiplication  of  the  summer  Aphides,  the 

jiencndon  are ;  and  the  only  safe  course  in  structure  of  which  he  minutely  examined,  and 

die  progress  of  such  inquiries  is  to  apply  had  been  led  to  the  opinion*  that  the  germs 

tenns  to  the  phenomena  which  are  no  more  from  which  the  ofispring  of  this  non-sexual 

than  the  exact  expression  of  what  is  well  generation  arises  are  the  remains  of  the  ori- 

ascertained  regardii^  their  nature.  Now,  who  ginal  germ-substance  of  the  yolk,  which  have 

that  has  obaemd  or  studied  the  history  of  the  not  been  applied  to  the  formation  of  organised 

two  states  of  the  8alpian8,and  the  relation  in  textures  in  the  individual  immediately  deve- 

whicfa  tbev  stand  to  eadi  other,  can  hesitate  loped  from  the  ovum.    Professor  Owen  has 

to  admit  toat  two  diaiBmilar  generations  alter-  given  the  name  of  Parthenogenesis,  or  Vimn- 

nate,  and  that  a  difierent  generative  process  production,  to  this  mode  of  generation,  and  in 

has  taken  place  for  the  production  of  each  ?  the  very  able  and  ingenious  Essay  under  that 

or  wbo^  knowing  the  rdation  subsisdng  b^  title,  published  in  1849,  contaimng  the  sub- 

tween  the  fixed  marine  poljrpe  and  its  free  stance  of  two  lectures,  introductory  to  a  most 

sKwiiig  meduaoui  oflSqprin^  or  that  between  instructive  course  oflectures  on  the  Generation 

the  la^er  meduasB  and  their  compound  polype  and  Development  of  the  Invertebrated  Animals, 

itocks,  would  deny  to  each  of  tnese  series  of  and  also  in  various  parts  of  these  lectures  f, 

beings  the  attributes  of  distinct  individuals,  or  has  communicated  a  more  lengthened  exposi* 

regvd  the  productive  acts  by  which  they  take  tion  of  his  views.    **  The  progeny  of  the  im« 

tkor  ori^  in  any  other  light  than  as  two  dis-  pregnated  germ-cell,"  says  oe,  '*  form  the  tis» 

•indar  kinds  of  generation  ?    But  this  seems  sues,  &c.,  but  not  all  of  them  are  so  employed, 

Mareely  more  than  a  question  of  words.    It  some  of  the  derivative  germ-cells  may  remain 

is  important  rather  to  notice  that  while  some  unchanged,  and  become  included  in  that  body 

of  the  polypes  now  alluded  to  multiply  their  which  has  been  composed  of  their  metamor* 

like  (that  is  polype-forms)  bj^  budding,  their  phosed  and  diversely  combmed  or  confluent 

BiedDiokl  progeny  also  occasionally  produce  brethren :  so  included,  any  derivative  germ* 

their  Kke  (or  dmilar  medusoids)  by  gemma-  cell,  or  the  nucleus  of  such,  may  commence 

tiott ;  and  surely  it  is  expedient  to  rewd  as  and  repeat  the  same  processes  of  growth  by 

«MMrwhat  dilierant  that  production  of  £stinct  imbibition,  and  of  propa^tion  by  spontaneous 

Bieduaoid  individuals  from  a  polype  stock,  fis8ion,as  those  to  which  itself  owed  its  ori^n; 

which  is  an  advance  in  its  stage  of  being,  and  followed  by  metamorphoses  and  combinations 

vhich  gives  rise  to  an  animal  different  in  of  the  germ-masses  so  produced,  which  concur 

itmctuK,  mode  of  life^  and  functions,  from  its  to  the  development  of  another  individual; 

psreat,  from  that  kind  of  production  which  and  this  may  be,  or  may  not  be,  like  that 

a  BO  more  than  the  repetition  of  the  parental  individual  in  which  the  secondary  germ-cell 

bm  or  the  extension  of  its  parts.  or  germ-mass  was  included.** ;{:     He  states 

The  term  aarve,  applied  by  Steenstrup  to  farther,  that  the  lower  the  animal  in  the  scale 

the  aon-sexaal  producers,  seems  inappropriate,  of  life,  the  number  of  derivative  germ-cells 

lad  may,  in  one  part  at  least  of  hu  treatise*,  and  nuclei  which  retain  their  individuality  and 

have  led  him  into  purdy  speculative  compari-  spermatic  power  is  greater,  and  the  numt)er  of 

■oni,  audi  as  that  with  the  workers  among  the  those  that  are  metamorphosed  into  tissues 

pt^tfious  insecta ;  but  in  other  parts  of  his  and  organs,  less.    The  simplest  animals  are 

c«ay  the  authoi's  specidative  views  are  kept  nothing  more  than  nucleated  celb,  or  in  the 

in  ttrict  subordinarion  to  the  simple  descri|>  minute  and  microscopic  ones,  as  Oregarina  and 

tioQ  of  the  facta.     Due  aUowance  oueht  also  Polygastria,  one  nucleated  cell  only ;  the  mid- 

to  be  made  by  the  English  reader  of  this  work,  die  layer  of  the  wall  of  the  Hydra  he  describes 

(at  die  dicomstance  diat,  though  an  excellent  as  consisting  of  nucleated  ceils.  In  Compound 

tnndation,  it   cornea  to  him  through    the  Polypes  and  Parenchymatous  Entozoa  a  large 

Ownaa  from  its  original  language.    Less  ob-  quantity  of  derivative  germ-celb  is  retained 

jccoon  wouU  probdbly  have  been  taken  to  his  among  their  textures  or  other  parts ;  and  the 

theory  had  the  term  **  preparing  stocks,"  or  same  is  the  case  at  the  caudal  extremity  of 

Kme  one  conveying  a  similar  meanine,  been  the  Nais  and  young  Annelida.     Professor 

iobAitnted  for  that  of**  nursmg  individuals."  Owen  informs  us  that  he  has  observed  the 

^nhmor  Owen  dso,  though  admitting  in  germs  of  the  viviparous  Aphides  in  the  em- 

^  fiitt  extent  the  peculiar  and  important  bryoes  near  the  simple  digestive  sac  before 

tttoreofthe  phenomena  of  alternate  genera-  any  oigans  have  been  formed  for  their  re* 

^  driects  to  the  term  nurse  or  nursing  ception,  and  that  when  these  germs  are  after- 

UQB^,  M  calculated  to  mislead,  and  holds  the  wards  included  in  the  tubes  which  correspond 

v«vt  of  Steenstrup,  embodied  in  the  phrase  to  the  ovaries  and  oviducts,  he  regards  them 

*Altenieting  Generation,"  to  be  defective,  as  as  comparable  to  the  germ  mass  in  iu  mi- 
sot  iSxding  any  real  expluiation  of  the  na- 

^'I'c  of  the  phenomena,  or  rather,  as  being  no  ^  S«e  Lectnrai  on  the  Compaimtive  Anatomy  of 

■«  than  a  statement  of  the  facta,  without  *h;  Invertebrated  Animala,  1843,  a  234.  and  866. 

t  Ab  published  m  the  Medical  Timea^  vols.  xiz. 
and  XX. 

*  Os  AUcnsle  GeneraUoos,  p.  112.  %  On  Parthenogeneoifl,  p.  5.  . 
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natest  state  of  diyistOD^  and  as  difoing  firom  exist,  to  form  an  entire  new  imfindoalt  or  a 
ora  in  the  absence  of  the  germinal  celL*  prodigious  multitude  of  individualsy  >n  place 
Notwithstanding  the  attractiye  ingenuity  of  of  omv  an  additional  portion  of  texture,  or 
these  views,  and  the  great  weight  which  an  additional  organ,  wnich  might  more  nat- 
aJl  must  be  disposed  to  attadi  to  the  urally  be  regarded  as  the  correlative  firodacu 
statements  of  so  accomplbhed  an  anatomist,  of  their  brethem  germ-cdls ;  or  why,  in  other 
the  theory  thev  involve  or  expound,  when  numerous  instances,  in  which,  to  all  appear- 
fully  considered,  does  not  appear  entirely  to  ance,  an  equal  quantity  of  residual  ^ern-niass 
remove  the  veil  from  the  mystery  of  alternate  exists,  no  such  formation  of  new  mdmduals 
generations,  nor  to  afford  that  satisfiurtory  ex-  occurs. 

planation  or  ^eralisation  of  its  nature  which  It  appears  equally  fiiir  to  suppose  that  the 

might  be  desired :  for  it  b  to  be  feared  that  germs  of  the  ova  of  all  animals  must  bave 

under  the  appellation  of  nucleated  celb,  as  originated  within  the  ovaries  of  the  Icmale 

applied  to  the  structure  of  the  lowest  animals,  parents  from  residuaJ  germ-oells  incloded  in 

very  various  kinds  of  oiganised  structures  the  bbstema  of  these  organs ;  but  no  dis- 

have  been  confounded  by  authors,  and  we  tinction  has  ever  been  established  betweoa 

are  certainly  very  far  from  having  had  do  that  blastema  in  its  primitive  state  and  that 

termined,  bv  actual  observation,  the  nature  or  of  other  organs  of  the  body :  and  there  docs 

source  of  the  minutely  granular  masses  fit)m  not  appear  to  be  better  reason  for  coni 

which  what  has  been  called  internal  gemma-  ing  the  germs  of  individuab  formed  by 


tion  proceeds ;  and  though  it  may  be  admitted  roation,  as  derived  more  directly  from  rmdaal 

that  most  new  structures  take  their  origin  in  and  include  germ-celb,  than  those  of  the 

masses  of  blastema,  more  or  less  celluku*  and  ovarian  ova. 

granular,  the  relation  of  these  to  the  germ        I  have  not  adopted  the  term  Ptetfacno- 

masses  of  the  ovum  are  frr  from  bdne  ascer-  genesis,  as  applied  to  the  alternate  gen 

tained.    It  may  be  granted,  that  in  the  case  because  it  implies  that  this  kind  of 

of  the  first  brood  of  Aphides  formed  in  the  tion  occurs  in  female  animab.  Now^i 

non-sexual  wav  from  the  first  individual  im-  the  observations  of  Owen  and  V.  Siebol 

mediately  developed  in  the  ovum,  a  residuum  have  shown  a  remarkable  similarity  to  the 

of  germ-cdls  may  have  served  as  the  ori^nal  female  structure  b  the  case  of  the  vtvipanms 

blastema  of  their  gerins ;  but  when  we  consider  Aphides,  thb  b  altogether  wanting  m  the 

the  inconceivably  minute  portions  of  this  that  otner  instances  of  alternate  generations;  and 

are  to  pass  to  the  next  and  to  the  successive  thb  process  b  strictly  non-sexual  rather  than 

senerations  up  to  nine  or  eleven,  we  seem  to  nni-sexual  in  its  nature.   Were  it  desirable  to 

have  to  deal  rather  with  a  theory  of  the  change  the  name  for  thb  process,  the  term 

original  pre-exbtence  and  ^encasement  of  ** Metagenesis,"    suggested    and    aometbnea 

serros**  tnan  with  a  matter  that  we  can  ever  employed  by  Professor  Owen,  aecma  well 

nope  to  decide  by  observation:  and  in  the  adapted  to  express  exactly  what  occurs  in 

greater  number  of  the  other  instances  of  alternate  generations,  without  caUiqg  lor  the 

alternate  generation,  there  b  no  possibility  of  admission  of  any  hypotheris  beyond  that  of 

tracing  the  origin  of  the  germs  of  the  new  the  new  production  being  an  act  of  gc 

individuab  formed  by  gemmation  to  the  yolk  tion ;  and  it  seems  to  me  to  be  the  most  _ 

or  ijerm-mass,  of  which  they  are  regarded  as  translation  in  scientific  tenninology  that  < 

the  mduded  remuns.  be  given  of  the  German  of  Steenstrap 

Professor  Owen  has  well  remarked  f,  that  "  Generations- Wechsel."    In   a   coove 

^  in  the  Vertcbrated,  and  in  the  higher  Inver-  shape  it  b  precisely  descriptive  of  that  d 

tebrated  animals,  only  a  single  individual  b  of  form  by  generation,  or  by  production  of 

propa^ted  from    each    impregnated   ovum,  a   new  individual,   which  it   nas  been  my 

Organised  beings  might  be  divided  into  those  object  to   show  has  been    accuratdy    di». 

in  which  the  ovum  b  uniparous,  and  those  tingubhed  m  the  gmeral  law  of  toenstrap, 

in  which  it  is  multtparous.    Thb  is  the  first  as  different  from  a  mere  change  of  fonn  by 

and  widest  or  most  general  dbtinction  which  growth  or  by  metamorphoab  in  the 

we  have  to  consider  in  regard  to  generation,  udividual. 

and  in  proportion  as  we  may  recognise  its  At  the  same  time  it  b  descrvinr  of 
cause  will  be  our  insight  into  the  true  con-  tice,  that,  among  the  compound  Polmnn, 
dition  on  which  Parthenogenesb  depends.**  the  continuous  multiplication  of  individunis 
But  thb  dbtinction,  notwithstanding  its  proceeds  to  such  an  extent,  and  with  audi 
acknowledged  importance,  does  not  carry  us  remarkable  regularity,  as  to  g^ve  rise  to  corn- 
any  farther  into  the  insight  of  the  essentbl  posite  masses,  often  of  ver^  large  siae»  the 
conditions  of  the  phenomena  bjr  the  theory  of  genoal  arrangement  of  which  bears  a  ooq- 
the  residual  germ-mass  originating  new  ^rms;  nderable  resemblance  to  that  of  plants :  and 
for  when  the  greater  part  of  thb  mass  is  con-  we  are  led  still  more  to  institute  a  con 
verted  into  the  textures  and  organs  of  the  between  these  animab  and  planU  by     _ 

embryo  directiy  developed  horn  the  ovum,  cumstanceof  the  similaritv  of  their  contini 

there  b  still  as  great  a  difficulty  as  ever  to  growth  bv  the  addition  or  new  seta  of  polype 

understand  what  circumstances  should  do-  mdividusis  to  the  extension  of  the  leaves  anU 

tcrmine  a  minute  residuum,  supposing  it  to  branches  of  a  tree  or  ramified  pbm,  and  by 

•  On  PErthonAffcnesi*.  p.  W.  ^!"«  correspondence  of  the  occasional  fonna- 

t  Loc.  cit  p.  <)2.  tion  of  sexual  individuab  on  the  polype  acock 
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the  miaute  erobrroa,  scarcdy  larger  than  the    it  appears  from  the  researches  of  Leud^art, 

blood-dkcs  of  the  frog,  penetrate  into  the    Kolliker,  G^nbaur  and  .others*,  that  the 

UMics  or  onans  in  which  they  afterwards  be-    several  joints  of  the  connected   chains  of 

fome  encTBtedTthus  afibrding  the  most  direct     these  animals,  as  previously  conjectured  by 

pnofftomobservmtioD  of  the  manner  in  which    Milne^  Edwards,  and  others,  may  fairly  be 

the  yoaagofthesepazvaites  become  established    re^rded  as  distinct,  though   imperfect  in- 

in  Uieintenial  pwta  of  animals.    The  head,    dividuals,  some  of  Which  are  destined  for  the 

with  the  circle  of  hooklets  and  the  four    sexual  production  of  ova,  while  the  free  or 

suckers,  is  then  formed  at  the  anterior  part    floating  polypine  stock  remains  destitute  of 

of  the  embryo,  constituting  now  the  scolex  of    sexual  organs.    The  free  jpolypine  stock  is 

Vsn  Boieden ;  and  this  author  proposes  to    first  developed  from  the  fecundated  ovum, 

me  the  ■m«m'  of  proscolex  to  the  previous    and  acquires  its  one  or  two  swimming  vesicles : 

cmbmmc  stage.    In  connection  with  the  for-    fi^m  it  there  is  afterwards  formed  the  long 

ostioa  of  the  head  of  the  encysted  animal,  it    chain  of  smaller  bodies  connected  together  by 

may  also  be  noticed  that  Stein  has  observed    an  extension  of  the  digestive  cavity  and  ex- 

tfae  three  pmra  of  embryo  hooklets  remaining    temal  substance  of  the  animal.     Some  of 

for  a  time  irrMilarly  scattered  over  the  en-    these  form  swimming  bells  or  vesicles  with 

hried  vesicular  part  of  the  body.*     When    prehensile  and  stinging  filaments ;  others  are 

the  encysted  animal  (Cysticercus)  has  been    digesting  cavities  or  stomachs,  and    others, 

introduced  into  the  stomach  and  intestine  of    most   frequently  those   last   formed  in  the 

amitable  ammal,  generally  a  carnivorous  one,    chain,  contam  one  or  other  of  the  sexual 

it  KsistB  the  digestive  action  of  these  organs,    products,  either  male  and  female  among  the 

but  speedily  uMes  its   caudid  vesicle,  and    mdividualsofthe  same  stock,  or  distinct  sexes 

gradoaUy  acqiuies  the  new  jointo  which  are    on  separate  stocks.    But  there  is  sometimes 

formed  Bom  the  head.    It  is  thus  brought  to    a  combination  of  the  motor  and  nutritive 

the  conditkm  of  the  strobila,  if  we  choose  to    with  the  reproductive  organs  m  the  same  in- 

liken  tiie  jointed  state  of  the  tape- worm  to  the    dividuals  of  the  chain,  which  warrants  fully 

multiple  or  divided  polype  stock  firom  which    tiieir  being  regarded  as  something  more  than 

medusB  are  thrown  off;  and  lastly,  as  the    the  mere  repetition  of  organs  belonging   to 

aeioal  organs  become  fully  developed  in  each    one  animal.    They  are,  in  fiict,  the  same  as 

of  these  joints,  begmning  in  the  posterior  ones,    the  sexual  individuals   of  a  compound  po- 

which  are  first  formedTthese  are  detached  one    lype;   and   in  some  rare  instances  indeed 

1^  one,  and  constitute  in  the  separate  condi-    they  have  been  observed  to  become  detached 

lion  the  bodies  named  proglottis  by  Diyardin    and  to  swim  i^ut  in  the  separate  condition. 

sadVanBeneden.    The  latter  author  r^ards        In  connection  with  the  alternating  gene> 

these  as  alone  the  perfect    animals  of  the    ration  of  the    Salpae,  in  the   discovery  of 

Cestoid,  the  jointed  strolnhi  being  only  a  pre-    which  the  whole  series  of  facts  now  under 

Diring  stock;  and  he  adheres  to  the  view,    review  may  be  said  to  have  originated,  some 

{TCfionily  referred  to  in  this  article,  that  each    doubts   were  in  the  previous  part    of   the 

progbttis  approaches  in  some  deeiee  to  the    article   stated   to  prevail    as   to   the  rela- 

orgMusation  of  a  Trematode  ammaL     Ac-    tion  of  the  sexes   in  the   animals  of  the 

eofding  to  the  views  of  Van  Beneden,  there-    aggr^ted  chain.     These  doubts  have  now 

fofVthe  different  stages  of  a  Cestoid  worm    been  m  a  great   measure  removed,  and  the 

ire  the  following: — 1st,  the  ovum;  2nd,  the    knowledge  of  the  whole  phenomena  of  the 

firtt  embryo  or  proscolex;  3rd,  the  cysti-    reproductive  processes   in  these  remarkable 

cercQS,  orencystedvtficular  body,  or  scolex;    animals  greatly  extended  by  the  researches 

4th,  the  jointed  stock,  tape-worm,  or  strobila ;     of  C.  Vogt  j-  and  of  H.  Muller.i    From  these 

sad  5ch,  the  separate  sexual  individuals,  or    researches  it  appears  that  while,  as  was  pre- 

pro^ottidea.  ^ously  known,  the  Solitarv  Salpas  are  en- 

Amoog  the   Trematode  animals  the  pro-    tirely  non-sexual,  the  animals  united  together 

daction  of  a  succession  of  new   progenies    in  the  aggregated  chain,  formed  by  successive 

by  a   process   of  internal    non-sexusui  ge      f^emmations  from  one  spot  of  each  solitary 

aeration  has  received  fiill  confirmation.  Van    mdividual,  are  hermaphrodite,  or  possess  both 

Beneden  has  added  the  important  fact,  how-    male  and  female  sexual  nroducts.    The  ova, 

ever,  diat  some  of  the  Trematoda  are  not    however,  according  to  Vogt  are  developed 

siilject  to  any  process  of  tdtemate  genera*    at  a  much  earlier  period  than  the  spermatic 

tion  or   metagenens.     He   has  traced  the    substance :  indeed,  they  are  advanced  to  the 

vbole  proceaa  of  direct  development  of  the    condition  in  which  they  are  ready  for  fecun- 

sninal  ftom  the  ovum  of  Udonefla  caligorum,    dation,  while  their  producers  are  still  attached 

a  tiviparous  Trematode  with  krge  ova.   The    as  a  chain  to  their  solitary  gemmiparous  parent. 

ihcmating  generation  belongs,  accordmg  to    The  spermieerous  oi^ns    onlv  advance  to 

him,  to  the  Oviparous  Trematoda,  in  which    perfection  mter  separation ;  and  the  process 

the  ova  are  of  small  siie.  of  fecundation  must  therefore  be  effected  in 

In  refietence  to  the  Compound  Medusoid    the  animals  of  the  attached  chain  by  the 

Animflils,  Stphonophora  and  Physsophorida,       ^  „  .    ^  ^«  ^.        „    . 

'      »^         »'  ^      '^  •  Zeitsch.  flirWiflaen.  Zool.,voI.  iV.  p.  304.,  and 

*  la  obw  rations  made  on  encysted  non-sexiud    vol.  v.  p.  285.  &c. ;  and  K^Uiker's  Memoir  on  the 


toaai  vonns,  and  the  encysted  condition  of  a  oes-     Siphonophora  of  Messina.    Leipzig*  iS5S, 
toid  iii^aV^ifg  the  Tenebrio  molitor,  and  ita  Uura,        t  Bilder  ans  dem  Thierleben,  1852,  p.  59. 
is Z^adL  f Or  WSflsen.  ZooL, Tol. iv.  p.206.  t  Zeitsch.  fttr  Wissen. ZooL,  185d,  p. 829. 
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spermatic   matter    derived    from   detached  ce8s«    It  is  not  on  that  account  the  flame  tt 

cnaint    which    are  frequently  floating   near  them.    Metamorphosis  and  Metagenenis,  also, 

them.    To  this  result,  no  doubt,  the  currents  as  V.  Carus  remarks,  may  be  combined,  but 

of  water  in  the  respiratory  cavity  will  materi-  they  are  different.     **  Larva,  the  subjects  of 

ally  contribute.  ^  metamorphosis,  arrive  at  the  state  of  perfec- 

Since  the  publication  of  the  first  part  of  tion  by  throwing  off  provisional   stracturei 

this   article,  the  general  aspect  also  of  the  which  belong  to  their  larval  condition,  but 

questions  involved  in  the  facts  referred  to  has  nurses,  the  subjects  of  metagenesis,  are  them* 

undergone  revision  by  several  authors.    The  selves  entirely  provisional  structures." 
whole  doctrine  of  alternate  generation  has,  it        Generation,  therefore,  or  the  productioa  of 

appears,  been  called  in  question  by  Reichert,  in  new  individuals  belonging  to  a  species,  ma^  be 

a  programme  entitled  Unisexual  Reproduc-  either  of  the  sexual  or  of  the  non-aezual  kind, 

tion^,  which  I  have  not  had  an  opportunity  It  is  onlyin  the  Protozoa  that  the  distiiietioQ  of 

of  seeing.     In  hb  recent  very  able  and  in-  sex  has  not  yet  been  discovered.    In  all  other 

stnictive   treatise  on    Reproduction  in  the  animals  the  production  of  new  indtviduals  of 

Ilandworterbuch     der    Physiologie,      Rud.  the  species  is  the  result  of  the  development  ci 

Leuckartf,thoughhe  retains  the  name  of  alter-  ova  fecundated  by  spermatic  matter.    In  all 

nate  generation  as  designating  the  phenomena  the  Vertebrate  animals  and  in  the  majority  of 

referred  to,  gives  the  doctrine  little  place,  and  the  Invertebrate,    the  development   of  the 

seems  still  inclined  to  regard  this  mode  of  pro-  ovum  gives  rise  to  a  single  new  individual ;  in 

duction  rather  as  a  peculiar  modification  of  most  of  them  by  a  continuous  process  of 

Cwth  than  as  a  true  generation.    He  is  per-  formative  growth,   in    some   by    suoeessire 

,w  right  in  his  remark^,  that  physiologists  stages,  or  by  metamorphosis.    In  a  few  Inver- 

have  bom  too  much  disposed  to  sowrate  the  tebrate  animals  the  development  of  the  ovum 

{phenomena  of  alternate  generation  from  other  gives  rise  directly  to  more  than  one  individnsi 
brms  of  production  of  a  non-sexual  kind,  of  by  what  may  be  named  primary  diviaion  of  the 
which  he  considers  them  as  only  a  variety ;  the  ovum.  In  a  considerable  number  of  Inverte- 
altemation  of  different  forms  being,  according  brate  animals  the  production  of  new  tndivi- 
to  him,  only  a  subordinate  and  not  an  essential  duals  sexually  perfect  is  not  immediate  fitMU 
phenomenon.  In  his  recent  very  interesting  the  fecundated  ovum,  but  secondstfy  or  in- 
work  on  Animal  Morphology,  Victor  Carusjf  termediate  by  non-sexual  formation  from  a 
has  allowed  more  importance  to  the  views  of  preparing  stock  which  is  the  product  of  de- 
Steenstrup,  adopting  at  the  same  time  Owen's  velopment  horn  the  ovum,  in  such  animsb 
term  Metagenesis,  as  most  suitable  for  the  an  alternation  of  sexual  and  non-aexoal  for- 
designation  of  this  kind  of  production.  This  mation  of  individuals  is  necessary  for  the 
autm>r  appears  to  me  to  have  made  the  completion  of  the  act  of  generation  or  the 
nearest  approach  to  a  correct  appreciation  of  reproduction  of  the  species.  In  a  few  of 
the  nature  of  this  process  in  its  relation  to  the  these  animals  only  one  new  individual  is 
whole  phenomena  of  animal  reproduction  as  at  formed  ;  but  in  bv  fiu*  the  greater  number  the 
present  known.  product  is  multiple,  thus  leadii^  to  a  ^reat 
Reviewing  therefore  finally  the  whole  of  the  mcrease  in  the  number  of  individuala,  either 
fiicts  and  opinions  on  this  subject,  I  am  in-  in  the  distinct  or  in  the  segregate  form,  which 
dined  to  adhere  to  the  views  exprosed  in  a  have  all  derived  their  origin  from  a  single  ovom. 
previous  part  of  this  article,  that  the  pheno-  It  is  to  be  observed  however,  that  in  some  m- 
mena  of  sJternate  generation  or  metagenesis  stances  the  alternating  generation  may  co*exist 
ouriit  to  be  grouped  together,  and  to  retain  either  with  the  non-sexual  mode  of  nraltipli- 
their  place  as  constituting  one  of  the  general  cation  or  with  direct  sexual  ^  ^^ 


forms  of  reproduction  among  animals  ;  con-        In  conformity  with  these  views  of  the  rela- 
sisting,  as  they  constantly  do  in  a  certain    tion  of  the  product  of  generation  to  the  ovum 


number  of  animals,  in  the  combination,  altcma-  and  its  progenitors,  there  might  thus  be 

tioo,orsuccessionofthe  sexual  and  non-sexual  blished  the  following  modes  of  reproduction 

production  of  individuals  all  proceeding  origin-  among  animals — viz. 

ally  from  the  development  of  one  ovum.     At  I.  Monoobnisis,    reproduction      without 

the  same  time  it  is  to  be  noted,  that  this  mode  known  sexual  distinction, 

of  production  does  not  exist  in  all  the  species  II.  Diobnbsis,  bisexual  reproduction, 

or  genera  of  those  tribes  of  the  lower  aninuls  IIL  Mbtaob!«bsi8,  alternation  of  wxual 

among  which  it  has  been  observed  to  occur,  and  non-sexual  reproduction, 

and  that  m  some  it  passes  by  gradual  transi-  In  each  of  these  main  forms  of  the  rcpro- 

tions  into  other  forms  of  the  generative  pro-  ductive  process  the  following  varieties  m^t 

also  be  distinffuished— via. 

vol.  W,  of  Wagner's  lUndwflrtcrtmch,  1W8.  «•  J^'"  multiple  progeny. 

ALoc.  dt  p.  979.  3.  By  consecutive  development. 

System  dor  Thisrischtn  Morphologis.  Ldpzig,  4*  By  metamorphic  or  interrupted  derelop- 

^  ment. 
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VAVT  cr/vMun  ^^^  female,  and  the  other  is  Buperadded  to 

Op  the  Ofum  prbtious  to  the  Coh*  tion.    The  first,  constituting  the  ovarian  ovum 

M KNCBMENT  OP  FcBTAL  DsvELOPifEMT.  ^or  ovulum  of  some  authors),  consists  essen* 

L  Anatomical  Structure,  Chemical  tially  of,  1,  the  external  vesicular  coverinfl;,  or 

Composition,  Origin  and  Formation  of  vitelline  membrane,  2,  the  yolk  or  vitelline 

TBS  Ovum  in  Man  and  Animals.  substance,  and  3,  the  germinal  vesicle,  with,  4, 

,,-.,..             .  ^         ,  ^  its  nucleus  or  macula.    As  being  the  most  con- 

6  L  JRrcliminary  md  General  Comparison  ^^^^  ^^  ^^^^^  structure  and  relltions,  and  the 

of  the  Ova  of  Anunato.  ^^^^  immediate  seat  and  agents  of  the  forma- 

At  a  tune  when  the  analogy  and  difference  ^^  ^f  j,,^  g^^ryo,  thes?parts  may  be  re- 

m  the  structure  and  functions  of  the  ova  ^^  „  ^^e  essential  ancT  most  important 

of  vinous  uiimals  were  less  known  than  at  Structures  of  the  egg.    The  other  set  oYparts, 

present,  and  especially  before  the  discovery  ^^ich  are  subject  to  great  variation  ii  dit 

of  the  true  mammiferous  ovum,  the  pheno-  f^^^^  animals,  and  ar?  only  remotely  con- 

moiaofdcvclopmcnt  were  almost  exclusively  ^^^^^  ^j^h  j^e  formative  process,  consist 

obscnred  in  the  eggs  of  birds  ;  and  conse-  ^^j^fl    ^f  ^^j^^nal  coverings  of  more  or  less 

qucnUy  in  the  progress  of  mvwtigations  on  ^^^^^     ^^^^  membranous  or    calcareous, 

Uus  wbiect,  and   Uieir  extension  to  other  ^jthin  which  often  is  enclosed  some  portion 

smmids.  the  nomenclature  of  parts  of  the  egg,  of  albumen  or  albuminous  fluid  alonVwith 

tnd^thc.mterprctation  of  the  phenomena  of  the  ovarian  ovum.    They  serve  the  pmpose, 

development,  came  naturally  to  be  founded  on  |„  oviparous  animals,  of  protecting  the  ovarian 

ihose  which  had  previously  been  adopted  m  f^^^  the  hurtfiil  influences  of  external 

the  ididy  of  the  egg  of  the  common  fowl.    In  agents,  and,  in  rarer  instances,  of  supplying  ad- 

re  recent  Umes  it  has  been  found  that  the  7it\onii\  nourishment  to  the  embrvo :  in  vivi. 


....  ditional  nourishment  to  the  embryo :  in  vivi-^ 

CCS  of  l»rds  presenu  m  some  measure  excep-  ,  ^^^  these  parts  (as  in  the  chorion 

tiooal  characters,  as  compared  with  that  of  the  ^f   mammalia)  serve  more  important  ends, 

greater  number  of  anunals ;  and  it  has  thus  being  the  more  immediate  means  of  establish- 

become  apparent  that  the  close  limitaUon  of  j^^^t  intimate  organic  connection  between 

cor  observatiotis  to  the  ckss  of  burds,  fruitful  the  parent  and  embryo,  by  which  a  continual 

as  Chey  are  universaUy  acknowledged  to  have  ^^^^ly  ^f  materials  for  the  growth  of  the 

been  in  most  unportant  and  mterestmg  m-  latW,  is  transmitted  into  its  body.    From 

totmMm  oo  our  subject,  might  tend  even  to  analogy,  the  outermost  covering  of  the  ovum 

retaid  m  some  d^ec  the  estabhshment  of  the  of  all  animals  has  generally  heea  termed  the 

more  general  laws  of  typical  structure  and  chorion.                         n 

formative  change,  which  constitute  so  remark-  i„  thus  stating  the  general  structure  of  the 

lit^ui^f*^       K       ^              modem  cm-  ovum  of  animds.  a  certain  amount  of  uni- 

'*y?"S!'^  '^tacorches.  formity,  analogy,  or  correspondence  in  their 

btill.  the  couyemenas  of  being  ab  e  to  ob-  gevcral  parts  has  in  the  meantime  been  as- 

taia  the  «g  of  the  bird  widiout  trouble  m  all  gu^ed ;  and  the  best  ascertained  flicts  seemed 

•^  of  advancraient,  the  famihar  knowledge  fo^  jong,  indeed,  to  have  warranted  such  an 

that  has  so  long  been  possessed  of  the  pheno.  assumption.    It  wiU  be  for  after  consideration 

flieDa  of  mcubtttion,  the  proportionally  large  to  determine  how  far  the  comparison  of  the 

UK  of  the  embryo,  the  difficulty,  on    the  several  parts  of  the  ova  of  diferent  animals 

othff  hand,  of  makiM  senal  exammations  ppoves  their  uniformity  of  structure  and  rela- 

of  the  ova  of  mammalia,  and,  though  nume-  tion.  In  some  instances  it  may  appear  difficult 

lous  and  unportant,  the  comparatively  fra^-  ^^  impossible  to  discover  the  correspondence; 

mentary  nature  of  the  observaUons  m  this  ^j  ^^  ^^^^^  therefore  be  careful  not  to  be 

class,  and  especially  m  the  human  subject,  led  by  the  attractive  nature  of  a  great  genera- 

nake  it  desirable  that  we  should  not  too  soon  Kzation.  to  confound  a  merely  functional  or 

depart  from  the  practice,  which  has  so  long  physiological  analogy,  with  an  anatomical,  a 

Drevailcd,  of  making  the  bird  s  egg  the  mam  structural  and  rdadonal  identity, 

fouod^n  of  our  dwcnption  of  the  ovum  and  Without  entering  at  present  into  a  detail  of 

formative  process  m  general.    But,  at  the  the  observations  bearing  upon  the  foregoins 

ssme  time,  the  exceptional  structure  of  the  ^ew  of  the  general  analogy  in  structure  and 

fowfs  ^  Muded  to  rcndere  it  proper  for  me  function  of  the  ova  of  animals  (which  in 

to  present  here,  m  a  connected  form,  some  truth  would  involve  the  history  of  almost  aU 

accoimtof  the  pnnapaldiflerences  among  the  the  more  recent  researches  on  the  subject! 

era  of  various  animals ;  so  that  we  may,  m  jt  gecms  proper  at  this  place  to  caU  the  at- 

some  measure,  avoid  drawing  false  analopes,  tention  of  the  reader  to  the  most  prominent 

or  deducing  supposed  general  laws,  which  modern  discoveries  which  have  laid  the  found- 

may  be  premature,  or  may  be  rendered  inad-  ^tion  of  a  more  accurate  acquaintance  with 

unbte  Uy  the  existence  of  ascertamed  in-  the  structure  of  the  ovum,  and  have  also  led 

dnndual  pecuhanties,  or  more  extensive  dif-  to  the  appUcation  of  improved  histological 

fieroiccs  among  vanous  classes  of  animals.  ^g^.  to  the  study  of  ovology.# 

In  the  commencement  of  this  treatise  (p. 

3.),  the  ovum  of  animals  has  been  described  *  jt  j,  ^ot  intended  at  this  place  to  leftr  to  the 

at  consisting  in  general  of  two  sets  of  parts,  history  of  discoveiy  in  the  department  of  our  sabject 

af  «hich  the  one  is  formed  in  the  ovary  of  which  includes  embryological  development,  in  which 


"'  -joinJ  "/■  the  germinal   vesii-le   itseir 

>A  n""^       ^a/initW   the   alteiitiun    oC  ovulo^sts, 

i.^rrti-  "/"jifl/j"^  "''J^ yirtio- addition  to  iheknowltilac  ofiw 

^       ,.,,  </..      .......  ,/tf^  ^^  jj^rtiire  •»*  made  by  Rudolph  Wflgner,  of 

'*^  yiJiiiiigeo,  in  ISJA,  by  the  discovery  in  it  of  a 
!?'  gijniite  pnrticle  or  muss  of  fine  granules,  ta 
.(    which  he  gave   the   name   of  macula  gcnni- 
I  c    tMiin,  or  germinal  spot.*     The   subsequent 

1  researches  which  that  author  institnted  on 
I  the  curliest  condition  of  the  ovula  in  the  whole 
:    Ecries  of  animals,  cuntribuled,'  more  than  any 

^„^ others  of  the  same  'period,   to  establish   tlic 

-.Hi'.S  ■■- V  Hi*^'''""'^'rimthronoio-  doctrine  of  a  general  uniformity  in  the  struc- 
"'"''fici''  '"  ■L'Jxif"'"'  '''■'*'"  (Ji  an  einin^'it  ture  and  mode  of  origin  of  the  ova  ofanimals.f 
'^TVi'-"  "S*^«h^  •^'""}"he.'raitest  diffic"'-    Although  it  appeared,  from  the  researches  of 


■  ,il  f''^'^'  WH"-"!  """"'^  haMnaJe  by  Von  11.  Wagner,  and  has  liceu  made  still  t 

ff^fC^r  '"  '^.ulu'ii^t.  wiw  '      „,.ujrt  ol  niani-  nppart'nt    froni     late    observations,    that    in 

'^'»»    "'iM^r  "'''''* '"'aiininls-t    The  dis-  several  classes  of  animals  the  germinal  maciib 

bW-  '"  tr>'<"'''''''"'""of  ihe  mommiferoiis  loses  its  dctcriniiiate  form  and  is  subdiiidtd 

■^tA  ***"(■    (he  ""■'"'^nHilete  in  IS.S'K  by  the  and  difliiscd,  as  it  were,  in  the  germinal  vesicle, 

''j.^cry    *^^  feiw'^'  ^niin«l  vesiele  first   by  j'ct  the  more  circumscribed  form  of  this  body, 

i.vii'"  ^'i«jn   "^    halite'  *"■'  independenily  m  its  earliest  condition,  and  its  general  prcva- 

pl,*cr>'**^^j  so""^''^gs  t ;  and  the  knoviledge  Icnce,   ns  a  constituent  part  of   the   vesicle 

O"!^  V^^^'^fiTOUs  ovum  was  greatly  en-  in  almost  all  animals,  seem  to  indicate  the 

by    J    !"«"'      Srincd  by  the  observations  of  analogy  of  that  vesicle  with  the  true  nucleated 

"''  ,A  »'"'  ''*"  I  Bernardi,  of  Breslau.  §  cell  of  other  parts  of  the  animal  body. 

ten''^  lie"*'"  "'  After  the  general  nature  and  structure  of 

"-      '  —  get.  Von  Itaer  nnil  I'nmier  the  ovum  had  been  ascertained  by  the  several 

Jul  only  iliut  wliith  beluiini  discoveries    now   mentioned,    numerous   and 

viini  iiai'lf-  .  important  researches  followed  one  another 

Srnt  announced  m  it  ^mall  .    ■       .  ,  .  .  .  _  ^     . 

«IOviHi«ori»maMeImi.-  '".  f«H   succession,   givmg   greater    extent, 

Evnng.Purkinjeu.rinle'li't  minuteness,   and   accuracy  to,  and   in   some 

)c«i>>ion  oTUie  fclebratian  uf  instances  modifying  and  correcting,  the  know- 

Isr  JuUilw.    A  seionJ  eiU-  )edge  previouslyacquired.  Amongtheauthors 

■.g.plalp<,appcarEdmlB3().  ^f  these   researches,   bcsidcN   those   already 

""iv  VlLuiIil,  !„  iV-Ii  mentioned,  the  names  of  Hathke,  J.  Miiller, 

WMammaliametHominis  Prevost   and  Dumas,    Barry,   Reichcrl.   Bi- 

Ue  BflW,  nubtL«he<l  in  4Uk,  scholT,  KiiUiker,  and  Vogt,  occupy  the  most 

Iir"r.eip^ie7  in  1827;   and  the  iiilereBliiig  Com-  prominent  place.     Of  these,  and  others,  more 

menlaryiHiorSupplemcnttuthesBniein'Heujinmr'a  special  mention  will  be  made  in  the  progress 

Journal;   sud  the   tr"""!"*"'"  '^„V""l  "^  "'T  of  our  history  of  the  ovum  and  its  develoji- 

rhj^E,^    4^  pU  1829.    A,  Ishallbsve  "'f^-     But,  as  my  present  object  ,s    o  pUicc 

occmiou    to  ■return  to   the   history  of  this  -lis-  before   the   reader  only  the  principal   disco. 

coverv,  I  wilt  not  enter  on  further  detniU  here ;  Init  vcrics  which   may  be  regarded  as  the  grounil- 

It  is  r^ht  to  stnti!  that  Messrs.  I'rtvoat  and  Dnnias  work    of    the    scientific   knowledge   of    our 

,nay  in  some  mcasore  l>e  roaiildered  to  t.ive  shared  subject,  I  will  only  farther  call  attention  nl 

»'^.:I^r,;er,^^'U";i^mX:Sd  'l-is  p^e,   to   the  influence    which  the  ob- 

by  them  as  enrly  as  1824,  tlioy  were  led  to  tha 

coni'liuion  tlial  tlic  orulus  of  manimifeioua  animals, 

of  estremely  minute  »iie,  were  really  contained  in 

the  Graafian  follii.les  |ircvious  to  cuncrntinn ;  and  stiuvturo  anu  iomiati(>n  oi  iiiv  uvum,  \saa  iroiisiaieu 

they  even  i)>pear  to  have  twice  seen  in  the  runlcnls  oni)  |nili1iiilied  by  Dr.  M.  Barry,  in  the  Ediu.  Ued. 

of  very  advanced  follicles,  a  Bmall  s|ihcrical  body  and  Siirg.  Journal,  Ko,  127. 

which  could  be  110  other  than  (he  ovule.     See  An-         •  The  oLaeriBtiuna  of  It  WaKneron  this  subject, 

nal.  dcaSden.  Kal..  tain,  iti.,  1R24,  p.  13.1  But  Von  were  made  towanls  llieeiid  of  IK3I.    Thisiliscovery 

Bacr  firal  ilemoiiHt  rated  tliis  l>udy  with  prvcicion,  was  flr«t  publi»1ied  in  the  lat  Kdit.  ofhis  Lehrbuch 

and  expluineil  its  relations  to  the  follicle,  to:  der  Vergfeii'h.  Anat.    Mviv,  licipxii',  l(i34  —  3.^,  pp. 

J  Coste's  dlsi-vvcry  of  the  ^nninal  vesivle  in  tlio  fljlj  and  ;t.V2,  and  in  Muller's  Arcluv.  lot  the  latter 

rabbit,  was  communicated  to   the  public   in  Iho  j-car,  p.  373. 

Comiites  rendus  for  Itl33;  it  ia  fully  deserilicil  in        ^  Ilis  more  extended  researches  om  dewrilied 

Ilia  ICecherches  mir  la  Ooiii?ratinn  des  Hommilores,  in  the  work  enlilled,  Pmdmnins  llistoiiic  (leiiera- 

tsc;  410.  rari>,  1M34.     In  lUSi,  Tliomss  Wharton  tionia  lloiiiiiiis  alijue  Anlmalium;    folio,  Leipiitfi 

Jones  read  a  paper  to  the  Kovil  Society  of  Lomlon,  IgsO.    With  two  copper-plates  ami  very  nunieruua 

containing  an  account  of  liiii  observations  on  this  liKuies.    These  and  the  researches  of  Tolciiliu.  are, 

vesicle  in  the  mamiuiferous  oviun,  made  without  a  with  n:rurcitrc  to  the  ovum,  necoliarly  inlereatinfi 

knowledgeortliosaofCMtcin  the  autumn  of  1834)  and  important  as  the  immediate  precnTst>r«  of  the 

but  this  paper  was  not  printed  in  the  Transactions  Micmscopie  Itesearchea  of  ^ehwanu.    See  also,  the 

of  that  year.    It  was  afterwards  published  in  the  BeitrUgc  xur  Civwhichte  der  Zvugung  and  Kntwie- 

Lond.  IHinL  Unxetlo,  in   IftS",  i>.  GtJO.    Tliis  dis-  kelunjc,  br  K.  Wagner;  published  iu  the  Tr.in!.  of 

covery  was  coiillrnied  and  rxlciidnl  by  Valentin  the  Koy.  llarar.    Acad,  of  Sciences,  4to..  iluiik'b, 

and  Bemiuill,  whose  obserralioua  are  rei-ordcl  by  IKt?, 
thelaltcr  in  his  wotk.Symb.adOvi  Mammal.  Jlisl.         K.  Wagnivr  is  also  the  nulliiT  of  the  ,\j^cle  El 
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•erratxoos  and  doctrines  of  Schwann,   as        The  most  important  general  facts  that  have 

to  the   celluiar  origin    and  constitutioa  of  been  ascertains  in  regard  to  the  ova  of  ani- 

the  tei lures  of  plants  and  animals,  published  mals  may  now  be  stated  shortly  as  follows :  — 

in  1838,  have  exerted  on  the  progress  of  ovo-  ^    1.  The  ova  of  animals  begin  to  be  formed 

logy  and  embryology.     In  accordance  with  in  die  ovary  of  the  female  parent  at  an  early 

his  general    views,  Schwann   regarded   the  period  of  life,  and  are  produced  more  com- 

ovarian  ovum  as  constituting  an  organised  monl^  in  vesicular,  more  rarely  in  tubular, 

cell,  of  which  the  vitelline  membrane  is  the  cavities  or  ovisacs  of  these  organs, 
oacer  cell«wall,  the  yolk  substance  the  con-        2.  In  those  instances,  in  which  it  has  been 

tents,  the  germinal  vaide  the  nucleus,  and  the  possible  to  detect  the  earliest  stages  of  forma* 

macula  or  macmlK  the  nucleolus  or  nucleoli.*  tion,  the  ovum  appears  very  generally  to  take 

While  the  observations  of  Schwann  do  not  its  origin  in  the  form  of  a  muiute  spherule  or 

present  us  with  any  verv  important  new  facts  vesicle.    This  soon  enlarges,  and  is  converted 

as  to  the  structure  of  the  ovum  in  particular,  into  a  nucleated  cell,  which  forms  the  germinal 

and  although   it  may  be  necessary  even  to  vesicle,  and  this  remains  as  a  constituent  part 

modify,  in  some  degree,  the  view  we  should  of  the  ovulum,  till  the  latter  is  about  to  leave 

now,  with  our  increased  knowledge,  be  dis-  the  ovary,  or  till  the  first  formative  changes 

poied  to  take  of  its  relation  to  other  organised  commence. 

ceUsoftheeconomy,  still  it  cannot  be  doubted        3.  The  vitellus,  or  yolk  substance,  begins 

that  Uie  great  generalisation  matured  by  this  to  be  formed  a  little  later.   It  is  gradually 

aothor  Ims  exerted,  and  still  continues  to  accumulated,  either  in  the  vicinity  of  or  round 

eiert,  upon  the  progress  of  discovery  and  the  the  germinal  vesicle,  in  some  rarer  instances 

identific  aspect  of  our  subject,  a  no  less  re-  being  produced  in  a  separate  organ ;  it  con* 

narkable  influence  than  that  which  has  been  sists  of  an  albuminous  fluid  in  which  are 

apparent  since  its  first  promulgation,  on  al-  suspended  a  large  quantity  of  granules  and  oil 

most  the  whole  range  of  physiological  ana-  spherules,  or  of  lai^  corpuscles,  having  the 

tomy ;  furnishing  the  key  to  the  structure  of  form  of  non-nucleated  sunple   cells.      The 

the  ovum  itself,  laying  the  foundation  of  the  structure  of  the  yolk  substance  is  subject  to 

histological  laws  of  development,  bringing  a  considerable  variety. 

rast  amount  of  observed  facts  under  a  con-        4.  The  yolk  substance  and  germinal  vesicle 

nstent  doctrine,  and  stimulating  and  guiding  are  together  enclosed,  in  the  mature  state  of 

the  embryology  in  new  paths  of  research.f  the  ovarian  ovum,  by  an  ahnost  structureless 

vesicular  vitelline  membrane,  which  in  moat 

•  Scfammn,  after  heritoUng  M>mewhat  whether  ?°^"*"«  "  /o™«^  J^^r  than  the  other  parts, 

to  Rgaid  the  entire  ovum  or  the  germinal  vesicle  as  ^  s^/ne  ^  "»  ^7  Penod,  in  others  com- 

atne  cell,  gave  the  preference  to  the  shove  view,  paratively  late,  and  which  is  not,  therefore, 

chiefly  from  a  consideration  of  the  manner  in  which  to  be  invariably  regarded  as  a  true  cell-wall, 

th«  ovua  was  believed  to  be  formed,  and  its  ©orre-  ^r  as  an  original  part  of  the  ovum. 

2±!^  "J*  TSSI^liiTn^/  ^irjr^L^L        5-  The  germinal  vesicle  presents  several  of 

MccaauT  mode  of  formation  of  cells  m  general,  -i.      .        ^    ...        r      *.  *^  •    j      ii 

Th«e  latter  views  have  themselves  nndenfone  some  *"«  characteristics  of  a  true  organised  cell: 

Bodiflcation  nice  the  pablieation  of  Schwann's  the  macula,  or  germinal   spot,  has  in  many 

Benarchcsi  and  we  shall  probablT  find  (as  will  after-  animals  the  form  and  relation  of  a  nucleus; 

wtrda  be  more  folly  eUt«l)  that  a  study  of  the  but  in  some,  the  subdivided  structure  of  this 

itrntweandmcHieofproductioii^^  macula,  which  succeeds  in  the  progress  of 

variety  of  animals,  may  render  it  necessary  to  mo-  ^       ^"7 -  ..  -x*-.     t        «; 

difraho  the^ompMiwnofthepartsoftheovumto  formation  of  the  ovum,  causes  it  to  lose  its 

the  organic  cell,  adopting  rather  the  view  of  R.  simple  nuclear  character. 
WagB«randHenle,aocor&ig  to  which  the  terminal        6.   When  the  ovulum,  or  ovarian  ovum, 

v«side  is  regarded  as  Uie  true  cell,  snd  the  othw  attains  maturity,  it  generally  leaves  the  phce 

jartoof^e  ovnm  ss of  the  nature  of  superadded  ^^  ^^  formation  in  the  ovary,  and  about  the 

t  Mikioskop.  Untersuch.  fiber  die  Ubereinstim.  awne  time  —  in  some  animals  before,  in  others 

mmz  m  der  Stmktnr  und  dem  Wachsthum  der  afterit— the  germinal  vesicle  disappears,  bursts. 


Tbieie  and  Pflanceo,  von  Dr.  Thomaa  Schwann,  or  dissolves.    In  the  greater  number  of  ani> 
fierfin,  1889.    The  interesting  Researchea  of  M.  J. 

Schleidea,  on  the  cellular  structure  of  Plants,  en-  , ,.  ^  .                                   ^            .  ,      , 

titled  Beitrflee  zur  Phytogenesis,    published  in  established,  may  m  some  measure  be  regarded  as  the 

M&Qcc'a  ArcMv.  for  18J»rimm«diately  preceded  fiilfilmentoramplification of, and  true dedocUon from, 

tbose  of  Schwann ;  and  they  may  be  considered  as  a.varie^  of  detached  observations,  which  had  been 

fcrmhiff  in  aome  measure,  along  with  his,  the  basis  sccumulating,    in   regard   to  both   kingdoms   of 

of  noSsm  histology:  thereseaichea  of  the  Istter  nature,  for  some  years,  more  especially  after  the  im- 

aatbor  were  independently  made,  and  an  extract  provement  of  the  achromatic  microscope  had  given 

of  them  published  in  the  beginning  of  1838,  in  mcreaaed  fiu:ility  and  precision  to  the  minute  ez- 

Froriep's  Notizen ;  and  the  twolrst  parts  of  his  fuller  amination  of  the  tissues ;  such  ss  the  discovery  of 

tnadae  were  sent  to  the  French  Academy,  fai  August  the  nucleus  of  the  vegetable  cell  bv  Bobert  Brown, 

sad  Deoember  of  1838.    An  interesting  analysto  of  in.l881 ;  the  discovery  of  the  oellnlar  structure  of 

beth  these  woiks  in  the  Britiah  and  Foreign  Medical  the  chorda  dorsalis  by  J.  Mttller ;  the  observations 

Bc?itw,  veL  iz.  for  1840^  msde  their  contents  of  Henle  on  epitheliuin,ofyalentin  on  several  similar 

gneratty  known  in  this  country ;  and  an  excellent  subjects,  and  of  Turpin  and  Mirbel  on  plants,  together 

tfaadasioo  of  them  both  by  Mr.  H.  Smith  has  siiice  with  the  observations  previously  referred  to  on  the 

beea  pablldicd  (1847)  under  the  auspices  of  the  Sy-  ovnm  of  animala  itself.     But  these  detached  ob- 

dmham  Ssdety.    It  may  be  observed,  however,  servationa  had  not  led  to  any  important  general 

1^  the  gnat  and  important  generaUsations  which  views  before  the  publication  of  the  Researches  of 

<Mt*^HtB  aad  Schwann  have^  with  so  much  merit,  Schleiden  snd  Schwann. 
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The  fint  modern  discovery,  which  intro*        The  nature  of  the  germhial  vesicle  itsdf 

duced  a  far  greater  accuracy  into  the  study  of  next  attracted  the  attention  of  ovok^ts, 

ovoiogy  than  existed  previously,  was  unques-  and  a  fiurther  addition  to  the  knowledge  of  its 

tionably  that  of  the  germinal  veude  in  the  structure  was  made  by  Rudolph  Winner,  of 

ovarian  ovum  of  birds,  by  Purkiiye,  of  Bres-  Oottingen,  in  1635,  by  the  discovery  in  it  of  a 

lau,  in  1825  *,  an  observation  which  led  di-  minute  particle  or  mass  of  fine  granules,  to 

re^y  to  the  ascertainment  of  the  general  fact  which  he  gave  the  name  of  macula  germi* 

that  such  a  vesicle  exists  invariably  in  the  nativa»  or  germinal  spot.*     The  subsequcot 

ovarian  ovum  of  all  animals.    The  extension  researches  which  that  author  instituted  on 

of  this  discovery  to  a  variety  of  oviparous  the  earliest  condition  of  the  ovula  in  the  whole 

animals,  we  may  oonnder  as  due,  in  the  first  series  of  animals,  contributed,'  more  than  anj 

instance,  to  Von  Baer  and  R.  Wagner.  others  of  the  same  'period,  to  establish  the 

The  next  important  discovery  in  chronolo-  doctrine  of  a  general  uniformity  in  the  stnic* 

frical  order,  which  contributed,  m  an  eminent  ture  and  mode  of  orifin  of  the  ova  of  aainiab.f 

degree,  to  remove  one  of  the  greatest  difficul-  Although  it  appeared,  from  the  researches  of 

ties  in  our  subject,  was  that  made^by  Von  R.  Wagner,  and  has  been  made  stOl  ax>re 

Baer,  in  1827,  of  the  minute  ovum  or  mam-  apparent    from    late   observations,   that  in 

roalia,  or  true  viviparous  animals,  f    The  dts-  several  classes  of  animals  the  germinal  roacub 

covery  of  the  nature  of  the  mammiferous  loses  its  determinate  form  and  is  subdivided 

ovum  was  rendered  complete  in  1834,  by  the  and  diffused,  as  it  were,  in  the  germinal  vesicle, 

observation  of  the  germinal  vesicle  first  by  yet  the  more  circumscribed  form  of  this  body, 

Coste  and  somewhat  later  but  independently  m  its  eariiest  condition,  and  its  genersl  preva- 

by  T.  Wharton  Jones  %  ;  and  the  knowledge  lence,  as  a  constituent  part  of  the  vesicle 

of  the  mammiferous  ovum  was  greatly  ex-  in  almost  all  animals,  seem  to  indicate  the 

tended  and  confirmed  by  the  observations  of  analogy  of  that  vesicle  with  the  true  nucleated 

G.  Valentin  and  Bemardt,  of  Breslau.  §  cell  of  other  parts  of  the  animal  body. 

After  the  general  nature  and  structure  of 

lUpigU,  Wolli;  DOlHngv,  Von  Bser  and  Ptnder  the  ovum  had  been  ascertmned  by  the  several 

took  a  promiaeotpsrt,  bat  only  that  which  belongs  discoveries    now  mentioned,    numerous  snd 

'•i^'ii?.^*?'*"^'*''**?^*  -^1      ^  n  important  researches  followed  one  another 

•  This  disooveiy  was  first  announced  in  a  small  .    •?:   . .   „,^-^.u«    «;«;»•   »p^*^   «»*««» 

work,enUUed  Symbol,  ad  OriHistoriam  ante  Incu-  »   «?><*  ««cceMK>n,  giving   greater   extent, 

batiooeni,Auct.Joann.Evang.PQrkiiije:  printed  at  minuteness,  and  accuracy  to,  and  m  some 

lidpsig  in  1826,  on  the  occasion  of  the  celebration  of  instances  modifying  and  correcting^  the  know* 

Blamenbsch*s  Semisecnlar  Jubilee.    A  seconded!-  ledge  previously  acquired.  Among  the  authors 

Uon  in  4to,  with  two  Uthog.  plates,  app-earedmim  ^f  these  researches,  besides  those  already 

t  SeetheEplstoUdeOriMammaUumetHominis  *T*T2'l,^.r.  *^°"^,,*'*"7»   Kcichert,   Bi- 

Qsnesi,  Auct.  Car.  Em.  De  Baer,  nnblished  in  4to^  schoiT,  Kolliker,  and  Vogt,  occupy  the  most 

at  Leipdg,  in  1827;  and  the  interesting  Com-  prominent  place.    Of  thetie,  and  others,  more 

mentanr  on  or  Supplement  to  the  ssmein'Heusinffer's  special  mention  will  be  made  in  the  progreu 

^JS!^^t  ■??  "l\..^nf!SSJ^H»Wn.S^«Sl!  of  0"f  *»»lon^  of  ^"»«  o'««n  "<*  >ta  develop- 
writings  in  Brescfaet*s  Repertoire  d  Anatomie  et  oe  j^      ^         ««.««*  ^^u^  s-  *^  «iIL 

PhysiSogie.    4to.  Paris,  1829.    As  I  shall  haye  "«^-    ?«^»  ""y  present  olyect  is  to  place 

ocoision    to: return  to  the  history  of  this  dis-  before  the  reader  only  the  onnapal  disco> 

coveiT,  I  will  not  enter  on  fsrther  details  here ;  but  veries  which  may  be  regarded  as  the  ground- 

U  is  nght  to  state  that  Messrs.  Prevost  and  Dumas  work   of    the   scientific  knowledge   of    oar 

mar  in  some  measure  be  considered  to  have  shared  gubject,  I  will  only  fiuther  call  attention  at 

In  the  merit  of  the  discovery;  as,  in  an  extended  and  ^u;.  ^il^^    ^^   #K-.  ;«ll..-«-.*    .rhi^k  *k«  ^k. 

highly  iUostiative  series  <*  experiments,  instituted  ^^  P**^  ^  ""«  mfluence    which  the  ob- 
by  them  ss  eariy  as  1824,  they  were  led  to  the 

conclusion  that  the  ovules  of  mammiferons  animals,  gaschichte  des  Menschen,  &c;  8va  BetHa,  1885, 

of  extremely  minute  sise,  were  rsally  contained  in  at  p.  14.    The  part  of  this  work  rdathig  to  the 


the  Graafian  follicles  previous  to  conception ;  and  atrueture  and  formation  of  the  ovum,  was  translated 

they  even  appear  to  have  twice  seen  in  the  contents  and  published  by  Dr.  M.  Bany,  in  the  Edin.  Med. 

of  very  advanced  follicles,  a  small  spherical  body  and  Surg.  Journal,  No.  127. 

which  could  be  no  other  than  the  ovule.    See  An-  •  The  observations  of  R.  Wsgner  on  this  subject, 

nal.  des  Scien.  NaL,  torn,  iii.,  1824,  pw  ISA.  But  Von  were  made  towards  the  end  of  1884.    This  discovery 

Baer  ftrU  demonstrated  this  body  with  precision,  was  first  published  in  the  1st  Edit  of  his  Lehrboch 

and  explained  its  relations  to  the  follicle,  &c.  der  Yeri^leich.  Anat    Svo.,  Leipsif  ,  1834  —  85,  ppc 

X  Coste*s  discovery  of  the  germinal  vesicle  in  the  820  and  352,  and  in  Mailer's  AjcIuv.  for  the  latter 

rabbit,  was  communicated  to  the   public   in  the  year,  p.  373. 

ComptM  reodo«  for  1838 ;  it  is  ftdly  described  in  f  llis  more  extended  researches  aiv  d(«rrib<d 

his  K4<herchee  sur  la  G^o^ration  des  Mammiftrea,  in  the  work  entitled,  Prodromus  Mistoria  Genera* 

Ac;  4to.  Paris,  1834.    In  1H35,  Thomas  \\lMrton  tionis  Hominis  atque  AnimaUnmi  folio,  Leiprig, 

Joora  read  a  paper  to  the  Bo^-al  Sodetjr  of  London,  1838.    With  two  copper-plates  and  very  anmertnu 


containing  an  account  of  hie  observations  on  this  flipirss.    These  and  the  researchas  of  Valentin,  anv 

vesicle  in  the  mammiferous  ovum,  msde  without  a  with  reference  to  the  ovum,  peculiarly  interewUng 

knowledge  of  those  of  Coste  in  the  autumn  of  1884;  and  important  as  the  immediate  precursors  at  the 

but  this  paper  was  not  printed  in  the  Transactions  Microscopic  Besearchea  of  Schwann.    See  also,  the 

of  that  vear.    It  waa  afterwards  published  in  the  Beitrlge  sur  GeKhichte  der  Zeugung  and  Kntwic- 

Load.  M«<L  Gazette,  in  1H3K,  p.  680.    This  dis-  kelung,  by  R.  Wsfnert  published  in  the  TnuuL  of 

covc^  was  confirmed  and  extended  by  Yal4>ntin  the  Boj.^Bavar.    Acad,  of  Scieooesb  4t«^  Mankh, 

and  Bemardt*  wboee  observations  ars  recorded  by  1837. 

the  Utttf  in  his  work,  Sjinb.  sd  Ovi  MammaL  UisU  R.  Wagner  is  also  the  author  of  the  Article  Sf 

ante  Pnrgnationem,  Vratlslavia,  1834  in  £nch  and  GrQber's  Encydopwdie. 
I  See  a Valeotin*s  Handbnrh  der  Entwickclungs- 
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ftenratioos  and  doctrines  of   Schwann,   as        The  most  important  general  facts  that  have 

to  the   cdluUir  origin    and  constitudoa  of  been  ascertained  in  regard  to  the  ova  of  ani- 

the  teitures  of  plants  and  animals,  published  mals  may  now  be  stated  shortly  as  follows :  — 

in  1838,  have  e&erted  on  the  progress  of  ovo-  ^    1.  The  ova  of  animals  begin  to  be  formed 

logy  and  embryology.     In  accordance  with  in  the  ovary  of  the  female  parent  at  an  early 

bis  general    views,  Schwann   regarded   the  period  of  life,  and  are  produced  more  com- 

ovarian  ovum  as  constituting  an  organised  monl^  in  vesicular,  more  rarely  in  tubular, 

ceil,  of  which  the  vitelline  membrane  is  the  cavities  or  ovisacs  of  these  organs, 
outer  cell-wall,  the  yolk  substance  the  con-        2.  In  those  instances,  in  which  it  has  been 

tents,  the  germinal  vesicle  the  nucleus,  and  the  possible  to  detect  the  earliest  stages  of  forma- 

iDscuIa  or  BiacalK  the  nucleolus  or  nucleoli.*  tion,  the  ovum  appears  very  ^erally  to  take 

While  the  observations  of  Schwann  do  not  its  origin  in  the  form  of  a  minute  spherule  or 

present  us  with  any  very  important  new  facts  vesicle.    This  soon  enlarees,  and  is  converted 

St  to  the  structure  of  the  ovum  in  particular,  into  a  nucleated  cell,  which  forms  the  germinal 

and  although   it  may  be  necessary  even  to  vesicle,  and  this  remains  as  a  constituent  part 

modify,  in  some  degree,  the  view  we  should  of  the  ovuluro,  till  the  latter  is  about  to  leave 

now,  with  our  increased  knowledge,  be  dis-  the  ovary,  or  till  the  first  formative  changes 

posed  to  take  of  its  relation  to  other  organised  commence. 

ceUs  of  the  economy,  still  it  cannot  be  (k>ubted        3.  The  vitellus,  or  yolk  substance,  begins 

thst  the  great  generalisation  matured  by  this  to  be  formed  a  little  later.    It  is  gradually 

aothor  has  exerted,  and  still  continues  to  accumulated,either  in  the  vicinity  of  or  round 

exert,  upon  the  progress  of  discovery  and  the  the  germinal  veadcle,  in  some  rarer  instances 

scientific  aspect  of  our  subject,  a  no  less  re-  being  produced  in  a  separate  organ ;  it  con- 

markaUe  influence  than  that  which  has  been  sists  of  an  albuminous  fluid  in  which  are 

ippirent  since  its  first  promulgation,  on  al-  suspended  a  large  quantity  of  granules  and  oil 

most  the  whole  range  of  physiological  ana-  spherules,  or  of  larger  corpuscles,  having  the 

tomy ;  fumtsbing  the  key  to  the  structure  of  form  of  non-nucleated  simple   cells.     The 

the  ovum  itself,  laying  the  foundation  of  the  structure  of  the  yolk  substance  is  subject  to 

histological  laws  of  development,  bringing  a  considerable  variety. 

Tsst  amount  of  observed  facts  under  a  con-        4.  The  yolk  substance  and  germinal  vesicle 

sisteat  doctrine,  and  stimulating  and  guiding  are  together  enclosed,  in  the  mature  state  of 

the  embiyologiBt  in  new  paths  of  research  .f  the  ovarian  ovum,  by  an  almost  structurelesB 

vesicular  vitelline  membrane,  which  in  most 

•  Schwinn,  after  hesHatiDg  somewhat  whether  ""'""^  "  /o™«*  ^^r  than  the  other  parts, 

tonnnl  the  enUre  ovum  or  thegerminsl  vesicle  as  >"  some  at  an  early  period,  m  others  com- 

t  tnt  ceil,  gave  the  preference  to  the  above  view,  paratively  late,  and  which  is  not,  therefore, 

chieflj  from  a  ooosidenitkm  of  the  manner  in  which  to  be  invariably  r^arded  as  a  true  cell-wall, 

the  owm  wu  believed  to  be  formed,  and  jta  corre-  ^^  as  an  original  part  of  the  ovum. 

•nwae  hMa  views  have  themselves  undergone  some  ^he  charactensUcs  of  a  true  orpnised  cell : 

nodiiksatioa  since  the  publication  of  &hwann*8  the  macula,  or  germinal  spot,  has  m  many 

Rcseaitbes,  and  we  shsll  probably  find  (as  will  after-  animals  the  form  and  relation  of  a  nucleus; 

wards  be  more  fully  sUt^)  that  a  study  of  the  but  in  some,  the  subdivided  structure  of  this 

rtroctiirs  and  mode  of  Vjodu^c^ ^(b^ov^mn.  ^3^,        ,,1^^  gugceeds  in  the  progress  of 

TMiety  of  animals,  may  render  it  necessary  to  mo-  - "7  _  ^-  .,  .  r  ^ 

dify  aLo  theWpmin  ofthe  parts  of  the  ovum  to  formation  of  the  ovum,  causes  it  to  lose  ita 

the  orgaric  cell,  adopting  rather  the  view  of  R.  Simple  nuclear  character. 
Wagntr  and  Henle,aooonSng  to  which  the  fferminal        6.   When  the  ovulum,  or  ovarian  ovum, 

wside  is  regarded  as  the  true  cell,  and  the  othar  attains  maturity,  it  generally  leaves  the  place 

ptrtoof^  ovnm  as  of  the  nature  of  superadded  ^f  ^^  formation  in  the  ovary,  and  about  the 

t  M^^op.  Untersuch.  tiber  die  TJberelnstim.  same  time  —  in  some  anmials  before,  in  others 

mag  in  der  Struktur  und  dem  Wachsthum  der  afterit— the  germinal  vesicle  disappears,  bursts, 

Thisie  und  Pflanxeo,  von  Dr.  Thomas  Schwann,  or  dissolves.    In  the  greater  number  of  ani^ 
Berlin,  1889.    The  interesting  Researches  of  M.  J. 

ScUodsn,  on  the  cellular  structure  of  Plants,  en-  .  .     .^ 

tiUedBdtrtee   zur  Phviogenesis,    published  in  estabbshed,  may  m  some  measure  be  regarded  as  the 

Manet's  ArcUv.  for  1888,  hnmediately  preceded  fulfilment  or  amplification  of,  and  true  dednetioB  from, 

those  of  Schwann :  and  they  may  be  considered  as  a.vaiiet^  of  detached  observations,  which  had  been 

feradat  in  some  measure,  along  with  his,  the  basis  accumulating,    in   regard  to  both   kingdoms   of 

ef  nodera  histology:  theieseaiches  of  the  latter  nature,  for  some  years,  mon  especially  after  the  im- 

sathor  were  independently  made,  and  an  extract  provement  of  the  achromatic  microscope  had  given 

of  them  published  in  the  beginning  of  1838,  in  increased  fiusility  and  precision  to  the  minute  ex- 

Froriep*B  Kotizen :  and  the  two  first  pwts  of  his  fuller  amination  of  the  tissues ;  such  as  the  discovery  of 

txtatise  were  sent  to  the  French  Academy,  in  August  the  nucleus  of  the  vegeUble  cell  bv  Robert  Brown, 

sad  December  of  1888.    An  hiteresdng  snalys^  of  in.l881 ;  the  discovery  of  the  oeUnlsr  structure  of 

hoth  these  works  in  the  British  snd  Foreign  Medical  the  chorda  dorsalis  by  J.  M filler ;  the  observations 

Bcvisw,  voL  is.  for  1840^  made   their  contents  of  Henle  on  epithelium,  ofValentin  on  several  similar 


poblished  (1847)  under  the  auspices  of  the  Sy-  .... 

daoham  Society.    It  may  be  observed,  however,  servations  had  not  led  to  any  important  general 

that  the  great  and  fanportant  generalisations  which  views  before  the  publication  of  the  Researches  of 

SchlflUea  sad  Schwann  have,  with  so  much  merit,  Schleiden  snd  Schwann. 
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k  if  uacatgki  vlHt  becomes  of  hs  90b-  menccmenC  of  tcfmeotatiofi :  but  k  is  yet 

oodedded  whai.  part  the  pumiual  vesicle  or 
7.  Ib  tbe  prater  ■uibcr  of  animab  the  ks  nucleus  or  bmcuIb  more  immediatrij  take 
ores  some  additioQal  parts,  such  as  m  the  sc^meiniug  process,  or  in  the  ori^- 
afcofiij  extenmi  ctwetrngs  (»bell,  cborkm  txNi  of  the  tnie  eoBbrto-cells ;  and  in  the 
ftcX  ■■  its  dcsieut  throuch  the  passages  of  higher  anhnah,  at  Wast^  k  is  stiD  nnccrtain 
the  fimilf  parent  after  leaving  the  orary  ;  in  whether  or  not  these  emhrjo-ceUs  are  the 
aoflie  aBntfss  an  estcruai  cotenn^  corre^  dwect  progenj  or  descendants  of  the  gemin^ 
■ponding  with  the  chonon  is  alrendj  formed  Teside,  or  ita  nodensL  The  gem  spot,  the 
in  the  ovary.  centieof  the  Srst  seementation,  and  the  centre 
H.  When  the  nirrmnir  substance  (»f  the  of  embryonic  fomntion,  constitnte,  therefore, 
male  parent  has  come  in  contact  «kh  the  a  constant  point  in  all  "^ttt't,  which  nay  be 
omUv  ao  as  to  exert  its  peculiar  fecundadog  termed  the  guyuusi  centre  of  the  ovum. 
■niocnce  upon  its  gcminal  part  —  an  action  Dnitmm  Sf  ike  Ons  of  Jnimnit  udo  Gronpt. 
which  m  a  few  ananab  oocnn  before,  but  in  —  Although  the  researches  of  modem  oto- 
the  ^vaier  nomber  shortly  after  k  has  left  logists  thu  enable  ns  to  assert  wkh  confi* 
the  ovary  —  the  6nt  of  the  series  of  chai^ies  dence  the  general  similarny  of  structure  in 
which  follows,  and  b  preparatory  to  lading  the  ova  of  animals,  and  to  point  out  general 
the  foundarinn  of  the  new  being,  consists,  in  features  of  correspondence  in  the  phenomenu 
afanoat  all  animah,  in  a  peculiar  process  of  which  they  exhibtt  in  their  first  or%in,  pro- 
division,  dearage,  or  seementation,  which  gress  to  perfection,  and  conversion  into  the 
aiects  either  the  whole  yolk,  or  a  part  of  it,  rudiments  of  the  new  being ;  yet  h  must  be 
or  that  portkm  only  in  the  vidni^  of  which  admitted  that  very  important  chflcrenccs  sre 
the  guniinal  vesicle  has  before  beoi  situated,  also  to  be  observed  amoi^  various  ova,  bknv 
and  in  which  the  rodimenu  of  the  embryo  especially  when  they  have  reached  a  stste  o\ 
afterwards  ssake  their  appearance.  This  sub-  maturky.  In  what  has  previously  beea  sf- 
divisian  pfoieeds  cootinnously,  till  the  whole  firmed,  therefore,  of  the  simiiarky  of  aniaisl 
yiminal  part  of  the  yolk  is  reduced  by  it  to  ova,  k  b  to  be  understood  that  uniformky  of 
a  nearl  V  nnifarm  mass  of  corpuscles,  or  struc*  a  general  kind  only  b  implied ;  and  even  that 
tnrdi  cIniwiHs  of  microscopic  siie,  which  ge-  correspondence  b  demonstrated  not  so  in* 
nenlly  occupy  or  are  spread  over  more  or  medtstdv,  in  nmny  insranrfs;,  by  the  examina- 
loBoirthesomoeof  the  yolk  mass  within  the  tion  of  the  folly  formed  ova,  as  by  their  careful 
liliHinr  membrane.  comparbon,  at  diflerent  stages  at  their  grow  th, 
9.  The  rudiments  of  the  embryo,  and  its  and  more  especially  in  their  earlier  conJi- 
accompanying  orpmised    structures   in    the  tions. 

when  such  exist,  are  fint  formed  in  The  more  important  of  these  cfiflcrences 

of  a  laver  of  nucleated  organised  are  those  which  are  related  to  the  nature  of 

by  nnder  BhtJoHrrm  or  ger-  the  germinal  portion  of  the  ovum»  as  coin- 

the  formation  of  which  re-  pared  with  the  rest  of  its  parts ;  and  a  cod- 

directly  firom  the  process  of  sideration  of  these  differences,  in  so  ftr  a5 

The  db- 


reforrBd  to.    The   db*  they  have  yet  been  observed,  appean  to  lead 

of  the  germinal  vesicle  when  the  to  a  <fivision  of  the  ova  of  animab  into  three 

at  matuiitv,  the  influence  principal  groups,  as  follows :  — 

acting  about  the  same  time,  Fini  gitM.— In  a  certain  number  of  ani- 

of  yoBt-segmmtation  which  im-  mals,  some  of  which  are  viviparous,  others  o«i- 

ly  foAows  the  baler  change,  and  only  parous,  the  ovum  b  for  the  moat  part  of 

as  a  consequence  of  fecundation,  and  proportionally  smaD  site,  aometimea  very  ni- 

of  the  germinal  membrane  or  note,  as  compared  with  the  foil-grown  parents, 

layer  of  cells,  in  which  the  seg-  and  of  very  simnle  structure ;  the  \-olk  sot>- 

phenomena  of  stance  b  entiray  compoaed  of  eicmentary 

in  a  ftmtful  ovum,  which  undoubtedly  granules,  or  nunnte  and  shnple  spherulet ; 

ia  some  very  immediate  and  doae  re-  the  process  of  scgntentation  alfocts  the  whole 

to  each  other ;  but  the  exact  nature  of  mass  of  the  yolk,  and  the  germiiud  or  bbsto- 

b  stiU  involved  in  some  degree  dirrroic  layer,  resulting  from  that  segmcntstioo 

ty.    In  iome  animals  the  process  of  extends  from  the  first  over  the  whole  surfaiv 

either  in  itself  to  be  of  the  ovum ;  the  whole  of  thb  layer  coo- 

of  rapid  cell-foruuition,  or  to  lie  tributes  at  once  to  the  formatioo  of  the  rutJ»- 

by  k;  white  in  other  animals  mcnts  of  the  embryo  and  its  accompanying 

htrhest  in  the  scale),  the  sc^-  organised  structures ;  the  whole  yolk,  or  o>u- 

.y  the  inunediate  prelude  to  lum,  in  foct,  is  germinal,  or  b  converted  into 

of  the  true  nucleated  cells,  the  parts  of  the  future  embryo.    8uch  b  the 

cumvitirtf  the  blastodenn.  nature  of  the  ovum  in  mammalia,  and  aroon4 

of  fictal  development  b  co-  the  Invertebrata,  in  moat  MoUnaca,  Cntoioa, 

with  the  place  of  the  germinal  vesicle  Echinodermata,  Acalcphs,  Polypes,  and  a 

is  the  mature  <tx>  *od  whh  the  ccotre  of  the  consiilerabtc  number  of^  other  tribo. 

tsarffwvmjc  \m}  cr  of  ct lU  ;  and  it  would  ap>  ^Vc  cond  grvnp.  —  In  another  set  of  aninult, 

pcsr,  «l«o.  that  the  pnr  ciptX  axb  of  the  cm-  the  great  majority  of  which  are  oviparous 

Yr*",  m  z- --sm.  .i«ct  •tih  t»ic  line  of  fiiNt  iliviMiin  the  ova  are  proportionally  of  the  largest  sixe  ; 

<^  v^t  rtTL.  ral  part  ot  tbc  >olk  in  the  cunt-  the  yolk  substance  consbts  very  obviously  of 


L  HranuftnMU  . 
or  ntoUinv  mcmbraiH  of  »r  ^ 

jilk  Htalaqai ;  f.  gErmiDilTuicIc,  withiUnacleiu 
■  gtraiMl  ipot ;  a'.  jDuog  oram  (rf  i  molliucoua 

■>  Tooig  orarUn  ovnm  of  ■  binJ )  b.  m,  TiUUias 
MBbnoe;  B.  Urge  j-olk  corpmclai  of  two  kinds — 
1i.tbon  if  tba  Tallow  ulcRiftl  put,  uiil  tho«  of 
tkt  cnitf;  ^  gcrmlail  vcdde  without  ipOt  or 
Wflw,  bat  grannliT  diS^ueil  macula ;  e.  d.  gmall 
Pmln  jalk  nbatMna  forming  the  vitelline  disc. 

c  Oniim  omm  of  >  bitnchiAn  reptilei  d.  hl 
■itifliai  OBnbniui  v.d.  Titelline  disc,  or  forma- 
tin  T<i(k-«ibcUim  deepi;  rotoured,  and  surrounding 
Ih  Ingi  (nanlar  jolk  aubstance,  in  one  neaily 
BtmlT,  in  Ibe  other,  (/,  only  half  rouod  Ibg  ovum ; 
I  pnaUal  vtaicle, 

■wo  bodi  of  or^anbed  particles,  —  viz.,  of 
■"■IW  granules  nearly  itimilar  to  Uaose  which 
^m  the  whole  yolk  in  the  Uat  group,  and  of 
W^  edit,  ucnaUjr  non-nucleated,  and  fiitvesi- 
tn,  which  conniiute  the  greater  part  of  the 
UM>  Hw  brat  or  cranukr  part  of  the  ;olk 
coMtitiitca  k  thin  &tc,  limited  to  one  r^on 
iftbe  raf&ce,  —  vii.,  the  upper  side  In  the 
*KaMf  of  the  place  occupied  by  the  germinal 
•aide,  while  the  cellular  substance  of  the 
folk  iiinnt  the  larger  tpherical  mass  of  the 
fS-  Besdes  theae  two,  there  are  aUo  various 
"■Umediate  fonna,  which  seem  to  be  Btegea 
cf  tnoBtion  between  the  other  kinds  of  stnic- 
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tural  elements.  The  germinal  vesicle  in  the 
ripe  ovarian  ovuluni,  is  situated  in  the  centre 
of  the  granular  disc,  and  after  its  disappear- 
ance, the  process  of  s^mentation  is  limited  to 
that  disc.  The  germinal  or  blastodermic  mem- 
brane, or  layer  of  cells,  extends,  therefore,'Rt 
first,  no  farther  than  this  granular  disc,  and 
cunsecfuently  it  ia  only  a  very  small  part  of 
the  ovum  which  directly  contributea  to  lay 
the  first  foundations  of  the  embryo,  or  its 
accessory  narts ;  while  tlie  larger  mails  of 
celtuhir  yolk  comes  only  secondarily  to  take  a 
part  in  the  process  of  embryo  nourinhmenl. 
Hence,  in  such  ova,  the  distinrtion  may  he 
broadly  drawn  between  the  germinal  or  for- 
mative, and  the  nutritive  parts  of  the  yolk. 
Such  is  the  invariable  relatinn  of  the  parts  of 
the  ovum  to  development  in  the  whole  ctasa 
of  birds,  witb  some  di^rences  in  scaly  rep- 
tiles,  in  cartilaginous  fishes,  and  Derha|iB 
also  in  cephalopodous  molluaca,  and  a  few 
other  invertebrata. 

"nird  group.  —  In  another  group  of  animals 
the  structure  and  relations  of  the  parts  <^  the 
ovnm  are  different  from,  but  in  some  degree 
also  intermediate  between,  those  of  the  two 
groups  previously  deHcrib«l.  In  this  one  the 
yolk,  or  ovulum,  may  be  Mated  to  be  of 
niiddle  aiie ;  its  structural  elements  appear  to 
l)e  oftwo  kinds,  —  viz^  the  smaller  germinal 
or  formative  granules,  and  the  larger,  or 
nutritive  corpuscles  ;  but  these  last  are  in  less 
quantity,  are  subject  to  considerable  variety, 
and  exhibit  less  of  the  cellular  structure 
which  chanctcrises  the  ova  of  the  previous 
group.  The  germinal  layer  occupies  a  larger 
portion  of  the  surface  of  the  yolk  than  in  the 
iat^ge-yolked  ova  (second  group),  but  in  ge- 
neral leas  then  in  the  small-yalked  ova  (hrst 
group),  and  its  extent  is  subject  to  consider- 
able variety ;  in  some,  covering  not  more  than 
a  half,  in  others,  extending  nearly  over  the 
whole  surface  of  the  yolk.  The  si^mentalion 
is  co-eztensive  with  the  germinal  part,  and 
more  or  less  of  the  yolk,  therefore,  contributes 
at  the  first  to  form  the  primitive  parts  of  the 
embryo.  Such  is  the  condition  of  the  ovum 
in  the  Scalelesa  Reptiles  or  Amphibia,  and 
Osseous  Fishes.  The  ova  of  the  higher  Crus- 
tacea, Arachnida,  Insecta,  and  some  other 
Invertebrata  may  periiapi  be  included  in  the 
same  group. 

It  will  be  perceived  that  in  the  three  group* 
now  mentioned,  a  distinction  haa  been  drawn 


bryo,  and  another,  which  is  only  remotely 
connected  with  that  process.  In  the  bird's 
egg,  it  has  been  stated  that  the  latter  part  of 
the  yolk  is  in  large  quantity,  and  that  in  the 
minute  maimniferous  ovum  the  first  part  only 
exists,  and  that  in  batrechia  the  two  kinds  of 
volk  substance  are  more  nearly  equally  ba- 
lanced. This  difference  among  the  ova  of 
animals  has  been  long  known  to  ph;  siologiats 
in  a  general  way;  but  its  true  nature,  as  con- 
nected with  a  difibrence  of  structure  of  the 
two  kinds  of  yolk  substance,  and  their  relation 
to  the  earliest  development  of  the  embryo,  has 
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of  late  attmcted  eonsiderable  attention,  and  The  aboye  airangement  is  by  no  meant 
appears  to  have  been  first  clearly  stated  by  offered  as  exhausting  the  divisions  which 
Reichert  in  1840,  and  afterwards  in  1843  * ;  might  be  formed  of  the  ova  of  animals,  but 
and  in  accordance  with  the  views  of  that  au-  rather  as  bringing  forward  prominently  the 
thor,  we  may  with  propriety  distinguish  the  most  remarkable  characteristics  of  those  of 
formative  (or  terminal)  from  the  nutritive  vertebrata.  It  is  not  improbable  that  a  more 
parts  of  the  yolk.  In  the  fowl's  egg,  for  ex-  accurate  acquaintance  with  the  structure  of  the 
ample  (in  which  it  must  be  admitted  these  ova  in  the  animals  thus  grouped,  and  more 
two  parts  were  long  confounded  together),  especiallyofthelnvertebrata,  may  lead  to  some 
the  cicatricula,  togeuier  with  its  so  called  considerable  modifications  of  the  divisions  here 
nucleus,  and  a  part,  |)erhaps,  of  the  lighter-  adopted;  but  the  main  distinction  upon  which 
coloured  substance  which  occupies  the  centre  tliev  are  founded  is  so  important,  that  even 
of  the  yolk  and  the  canal  extending  from  with  our  present  incomplete  acouaintance  with 
it  to  the  cicatricula,  constitutes  the  formative  them,  it  seems  advisable  to  call  attention  to 
or  germinal  part ;  and  the  larger  mass  of  the  it  at  this  place.  As  I  shall  have  occasion 
more  deeply-coloured  portion  of  the  yolk  to  refer  firequently  to  these  groups  in  the  sub- 
forms  the  nutritive  vitelline  substance^  In  sequent  description  of  the  ova  of  various 
the  mammiferous  ovum,  on  the  other  hand,  animals,  in  the  absence  of  more  inpropriaie 
the  latter  part  is  mther  entirely  absent,  or  is  appellations,  I  will,  for  the  sake  of  brevity, 
in  small  quantity,  and  the  whole  of  the  yolk  designate  them  severally,  as  follows,— vix^  1st 
substance  may  be  looked  upon  as  directly  gtoup^  SnutU^yMed ova,  bmiu  Mammtlut ;  Sod 
formative,  or  as  analogous  to  tnat  which  forms  f^up,  Largcuolked  oiw,  as  in  Birds,  8caly 
only  the  cicatricula  of  the  fowPs  ^.  Among  Reptiles,  and  Cartilaginous  Fishes;  3rd  group, 
more  recent  writers  the  distinction  of  these  rnddle-ated  yotked  ova,  as  in  fiatrachia,  Os* 
parts  has  been  particularly  insisted  upon,  and  seous  Fishes,  &c. 

illustrated  by  M.  Costef ,  and  also  by  Messrs.  ^  §  8.  Further  comparison  of  the  ova  of  animaJs 

Prevost  and  Lebercf  in  seneral,  as  respects  their  size,  number,  fonn. 

The  difference  in  the  relative  amount  of  and  the  relation  of  their  parts, 
the  formative  and  nutritive  yolk  substance,  as  Ske  of  ova,  —  In  addition  to  what  has  been 
wdl  as  in  the  size  of  the  whole  ovum,  in  birds  said  on  this  subject  in  the  previous  section,  it 
and  mammalia,  is  manifestly  to  be  ngurded  as  mav  fiuther  be  remarked  that,  in  the  secood 
more  immediately  connected  with  the  dif-  and  third  groups,  the  size  of  the  ova  of  dif- 
ferent manner  In  which  the  embryo  is  to  be  ferent  genera  and  species  is  to  a  certain  extent 
supplied  with  the  materiab  necessary  for  its  proportional  to  that  of  the  adult  animal,  or  of 
growth  in  the  two  cases;  in  the  oviparous  the  fiilly-developed  foetus;  but  in  the  first 
mode  of  development,  the  whole  amount  of  group,  or  at  least  in  Mammalia,  in  which  the 
nourishment  required  being  provided  in  the  nutntive  part  of  the  yolk  may  be  considered 
egg  itsdf,  and  detached  along  with  it  firom  the  as  wholly  or  neariv  entirely  absent,  there  is  a 
parent ;  in  the  truly  viviparous  mode,  a  con-  much  greater  unirormity  m  the  size  of  the 
tinual  addition  of  new  materials  for  growth,  ova;  and,  accordingly,  the  hu]^^*^  nyunmi- 
being  made  by  transmission  firom  the  maternal  ferous  animal  may  take  origin  Som  an  ovtun 
parent  in  the  placenta,  or  in  some  analogous  which,  when  mature,  is  even  smaller  than 
structure,  which  accompanies  utero-gestation.  those  of  s|>ecies  of  animals  many  hundred 

The  smaller  proportional  size  of  tne  nutri-  times  less  in  bulk  ;  while  in  the  class  of 

tive  part  in  Batrachia  and  Osseous  Fishes  Birds  we  observe  the  nearly  regular  tocreaae 

(though  most  of  these  animals  are  truly  ovi-  of  the  size  of  the  ovum  in  proportion  to  that 

parous),  may  be  attributed  to  the  very  early  of  the  parent  animal,  from  the  smallest  huio. 

pNeriod  of  development,  and  consequent  small  ming  bird  up  to  the  ostrich,  or  the  still  krvcr 

size  of  the  embf^o  at  the  time  when  in  these  ^g  of  the  ^pyomis,  an  extinct  bird,  of  which 

aquatic  animsis  it  leaves  the  egg,  and,  taking  some  of  the  bones,  along  with  the  eggs,  have 

upon  itself  an  independent  life,  gathers  nou-  recently  been  discovered  in  Bfad^gascar,* 
rishment  in  the  same  manner  as  the  adult 

animal«4  ^bst  of  animsis  which  sre  geDCfsIly  ovipanw,  it  is 

roCstned  in  the  oviduct  or  uterus  of  tlie  female  dvnnjc 

*  KotwickeIung«1eben  im  Wirbelthierreich ;  4to.  s  psrt  or  even  the  whole  of  the  time  of  ftstsl  der^n». 

Berlin,  1840;   end  in  Bcitrige  Eor  Kenntntas  dee  ment;  end  there  sie  slso  ezoeptione  in  the*  third 

heutlgen   Entwickelungageechichte;    8vo.  Berlin,  group— vis.  thst  of  hetFSchla  sad  nswoiu  lbh«  as 

I84Z,  p.  22.  m  the  Lend  BsUmender  and  Vivipaiow  Bteonv. 

t  Conrs  d*Embryog^nie  Comper^  tooL  I  Peris,  To  this  mode  of  gestation  the  nsme  or  OvoviTipermis 

1837 ;  end  Histoire  g&.  et  panic,  da  Developperoent  hsa  been  giveo.    There  srs  many  vaiietke  of  a 

de  rHomme  et  dee  Aniaisuz,  Paris,  torn.  L  4to.,  similar  kind  among  the  Invertebrate,  and  oa  tJha 

1848.  whole  it  may  be  stated  that  there  is  no  cooataat 

I  In  Annal.  det  Sden.  Nat  for  1944.    8rd  Ser.  correspoodence  between  the  rise  of  the  ovom  aw^ 

torn.  L  p.  IM  and  266.  the  mode  of  gestatioB.    The  Manaptata  aho^  ami 

§  At  the  same  time  It  is  to  be  kept  in  mind  that  the  Monotremata  among  the  M*««f>Hi^  «3(kibet 

there  are  excentJons  to  these  ralatioai^  which  make  interesting  modiflcationi^  in  the  flist  a  partial,  anU 

it  extremely  diiBcult  to  state  sny  general  law  of  in  the  second,  probablv  a  complets  vssiaeoca  of  the 

connection  between  the  stmctnre  of  the  ovnm  end  ovnra  in  the  atemsof  the  female  parent  daring  dc* 

the  mode  of  gestation  and  place  of  development  of  velopmenti  while  the  ovnm  in  tnese  — ii***!^  Ap. 

the  enbryo;  ss  in  the  case  of  a  few  of  the  lissrds  proachcs,  in  some  respects,  the  type  which  is  bdfv 

and  serpent^  and  eome  cartilaginous  fishes,  in  wbich  oommoiily  oviparona 

although  the  egg  agreee  in  general  atraaure  with  *  The  drcumfcrencs  of  this  extrsordinai7  e^r^ 
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In  iliiutration  of  the  most  striking  of  these  indication  of  the  relative  amount  of  repro* 

difoences  of  size  in  the  ova  of  anmials,  the  ductive  power  in  the  three  groups  before  dis- 

foUovring  examples  may  be  referred  to: —  tinguished.    Thus,  in  the  human  species,  the 

Tbe  human  ovum  is  a  body  not  more  than  two  ovaries  weigh  about  500  grains ;  in  the 

^^  of  an  inch  in  diameter  ;  so  minute,  in  fact,  fowl,  when  developed  at  the  breeding  season, 

that  we  can  scarcely  form  any  estimate  of  its  the  ovary,  with  its  yolks,  may  weigh    i,500 

weight  or  quantity  of  matter.    Let  us  assume,  grains  ;  and  in  the  lump  fish,  above  mentioned, 

what  seems  probable,  that  it  weighs  about  the  ovaries  weighed  together  3  lbs.  and  3 

yj^  of  a  gram.    Now,  if  we  take  Uie  weight  ounces,  or  22,300  grains.    Thus  the  ovaries 

of  a  full-grown  foetus  as  between  six  and  were  to  the  body,  in  the  first,  as  1  to  1,800; 

seven  pounds,  or  45,000  grains,  and  the  adult  in  the  second,  as  1  to  13  ;  and  in  the  third,  as 

human  body  as  about  180  or  130  lbs.,  or  1  to  3.* 

900,000  grains,  it  appears  that  while  the  full*  The  following  table  may  serve  to  exhibit 

grown  foetus  bears  the  proportion  of  one-  these  proportions  in  a  general  way :  -^ 
twentieth  of  the  weight  ofthe  adult,  the  ovum 

is  scarcely  a  thousand-millionth  part.     In  the  Weight  in  Grains  of  the — 

fowl,  the  entire  egg,  when  newly  laid,  weighs  Ovum.  Ovaries.  Foetus.    Adult. 

about  2  ounces,  or  900  grains,  and  is  nearly  Mammifer     -     0001       600    46,000'0    900,000. 

«.-..»...•..,  »J.An^   .«a»»    ^c   *!.«  .«:»u«.   Jic  Fowl     -        -  900*000      1600         600*0      20,000. 

one    twcnty-second  part    of  the  weight  of  osseousfish  -     0185  22,300           0*1     66^00. 

the  adult    body,  supposing  it  to  be  some-  ^r     £       ^           rr».           . 

what  under    3    lbs.     The  chick,  produced  /Tumber  of  ova. --The  number  or  quantity 

by  mcubation,  is  about  600  grains  in  weight,  ^^,  ^^^  ^^*  ^'*!S'*  ^*1®  females  of  different 

of  about  two^irds  of  the  egg,  and  is,  there-  ««'™»^  ^  F^P*^^*®  ""[  P^^ucmg  J?  «  g>ven 

fore,  somewhat  less  than  a  thirtieth  part  of  ^""9^  ""^  ^"""S  \^^  ^•'o'e  ^^  *«»«'  ^'^^  »  ^ 

die  weight  of  the  adult.    Again,  let  us  take  vanouf .  that  only  a  very  v^e  statement  can 

the  weight  of  an  osseous  fish  (as  in  a  female  ^  °^?^^  '°  ^^^^  *^  '*:    ^^^  ^^"7  great  pro- 

cydoptffus    lumpua    recenUy  measured  by  J"ctiveness  or  fecundity  of  osseous  fishes, 

mysefr),  at  9  lbs.  8  ounces,  or  66.500  grains ;  J?/*  ^^'""'y  f  the  invertebrata,  is  well  known, 

cms  of  the  ova,  which  were  fully  developed  The  ovary  ofthe  hemng  has  been  found  to 

snd  filled  two  enormous  ovaries,  weighed  one-  ~"tain    25,000   ova.     In    the   Cyclopterus 

scfcnthofagrain;  and  the  foetus  of  such  a  J»«>P"»i  ^^^/^  ""f^^d  to,  the  number  of 

fish,  when  it   first  leaves  the  egg,  might  pro-  ®^»  estimated  as  being  contamol  in  the  npe 


bodv*of  Ac'fiah  '^      '       *                ""- — -  a  half  millions.    The  queen  ant  of  the  African 

l£  is  to  be  observed,  however,  that  this  termites  is  said  to  lay  80,000  eggs  in  24 

great  disparity  of  size  belongs  principally  to  5.<>""  '  ^^  the  common  hair  worm,  or  Gor- 

the  nutritive  part  ofthe  egg,  and  that  there  is  ^»"«»  ^^""^^  "  8,000,000  m  less  than  a 

a  nearer  approach  to  unif^mity  in  the  size  of  ^^Y-    The  Entozoa  appear  to  produce  the 

the  eermini  vesicle  ;  but  in  this,  too,  we  shall  peatest  number  of  aU  animals  —  a  feet  which 

sfterirards  see  that  the  size  is  greatest  in  the  «?  «>mewhat  surpnsing,  when  we  consider  how 

ova  of  the  second  group,  in  which  the  whole  ^ew5>f  these  ammals  comparatively  reach  their 

ovum  attains  the  greatest  magnitude.    In  the  adult  condition.    In  many    of    the    above 

mammiferous  oviSn,  the  germinal  vesicle  is  ^nimals  this  enormous  production  is  not  a 

about  ,4,,  or  ,f*ir  of  an  inch  in  diameter  ;  but  «"g^e  act,  but  is  repeated  again  and  again  in 

in  the  fowra  Mg  it  is  of  a  diameter  about  ten  successive  seasons.        .     ,   ^  ,      . 

times  greater,  Md  in  cartilaginous  fishes  it  is  ^  birds  and  those  animals  belonging  to  the 

eren  <la  aonJewhat  larger  i^  ;  but  still  in  no  »?«>"5l  group,  m  which  the  eggs  are  propor- 

«  does  this  vesicle  depart  altogether  from  tionally  of  large  size,  comparatively  few  ofthe 

^  small  and  almost  microscopic  magnitude  ova,  of  which  the  germs  are  visible  m  the 

which  may  be  regarded  as  chkractenstic  of  ovanes,come  to  matunty ;  and  in  the  natural 

the  elementary  o^c  structures.  S^te  only  a  small  number  are  productive. 

The  size  ofthe  ovary,  when  full  of  developed  ?»*t  it  is  well  known  that  great  variations  may 

ofa.  is  aLK>  deserving  of  notice,  as  giving  some  ^  caused  m  this  respect  by  the  condition  of 

°               'DO  ^g  animal ;  and  that  in  a  state  of  domesticity, 

orer  it.  k>ng  disaster,  is  sUted  to  have  been  newly  f^"^  H?^*^""  ^'^^  M»°««  «  ?I"f  S^"^^^'  """- 
three  feet,  and  over  iu  short  diameter  two  feet  foar  ber  of  eggs  may,  m  some  birds,  come  to  ma- 
inches;  iu  matest  length  nearlv  thirteen  inches,  turitv,  as  in  the  common  fowl,  in  some  kinds 
U,  ladore  GeoflQroy  eBtimates  that  it  most  have  of  which,  indeed,  an  egg  is  laid  daily  for  two- 
contained  10|  quarts  of  sabstance,  or  nearly  six  thirds  of  the  year  —  a  production  which 
timtt  M  muA  as  an  ostrich's  egf  .148.  times  as  ^^^^jj  amount  to  upwards  of  30  lbs.  or  ten 

SS2Sir^rjrn5n|^i;£^  nKS^^^  times  the  weight  of 'the  whole  animal,  and.  if 

ing,  however,  that  in  the  Sm  of  birds  there  is  a  .  ,       „             ..          *      . 

gncnl  correspondence  between  the  size  of  the  egg  •  The  Article  "Zeugung"   by  Leuckart,  con- 

snd  the  statue  of  the  adult,  this  correspondence  is  tained  in  two  j^arts  of  R.  Wagner's  HandwOrterbuch 

aot  regular  or  constant,  and  Prot  Owen  has  illus-  der  Phvsiologie,  and  which  I  have  only  received 

krated  this  ftct  in  a  striking  manner  by  reference  to  since  the  above  was  written,  may  be  consulted  as 

the  Apteijx  of  New  ZeJand,  which  produces  a  containing  fuller  information  on  the  same  and  the 

pfOMftioiially  very  large  egg.  following  subject. 
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Ibe  product  of  different  succeuive  years  be 
taken  together,  a  fowl  mav,  at  the  most,  bring 
forth  about  1,800  ^ggs.  I  hare  attempSted  to 
count  and  estimate  the  whole  number  of 
ovula  in  the  undeveloped  state  to  be  seen  in 
the  ovaiy  of  the  common  fowl,  and  I  find  it  to 
amount  to  30,000  or  40,000.  A  great  many 
of  these  ovula  must,  therefore,  be  unproduc- 
tire  in  the  higher  OTiparous  animals,  their 
germs  either  remaining  undeveloped  or  being 
absorbed  in  the  ovaries. 

In  mammalia,  and  in  the  human  species, 
although  only  a  few  ovula  approach  to 
maturity  at  a  time,  and  a  small  number  only 
of  the  ova,  as  compared  with  the  whole  of 
those  contained  in  the  ovaries,  serve  for  pro- 
duction of  the  offspring,  it  is  known  that  a 
considerable  number  is  discharged  from  the 
Graafian  vesicles  of  the  ovaries  in  the  unim- 
pregnated  state.  Thus,  in  the  human  female 
(as  will  be  more  fully  stated  hereafter),  one  or 
more  ovula  are  dischar^^  from  the  ovarian 
vesicles  at  everv  successive  four- weekly  men- 
strual period  durinff  about  30  vears  of  life, 
and  thus  not  less  than  400  ovufa  may  be  ex- 
cluded from  the  ovaries ;  but  this  number  is 
probably  sreatly  bdow  that  of  the  whole 
ovula  or  their  perms,  which  the  human  ovaries 
contain ;  and  the  ovaries  of  many  quadrupeds 
present,  undoubtedly,  a  greater  number. 

External  Jorm  and  reiatkm  of  the  partt. — 
The  ovum,  being  composed  of  cellular,  gra- 
nular, and  fluid  substance,  and  beins  enclosed 
by  an  entire  vesicular  membrane,  nas  gene- 
rally, at  least  in  its  early  condition,  a  spherical 
form.  In  the  mature  state,  this  form  is  in 
many  instances  retained  ;  but  there  is  also  not 
unfrequently  a  dejNuture  firom  it,  in  cons^ 
quence  of  the  addition  of  the  external  parts 
unequally  deposited  on  the  surface  ot  the 
morefflobular  yolk  within  them.  This  sphe* 
riod  form  of  the  ovarian  ovum  points  to  its 
isolated  mode  of  production,  and  its  destina- 
tion for  a  separate  existence,  and  is  character- 
istic of  the  deroentary  nature  of  its  organic 
structure. 

In  the  class  of  birds,  the  eeg  is  always 
covered  in  by  an  external  hard  calcareous 
shell ;  and  in  the  greater  number  the  external 
form  given  by  thb  is  somewhat  elongated, 
and  not  unfrequentlv,  as  in  the  common  fowl, 
with  a  difference  of  the  size  and  curvatures 
at  the  opposite  ends,  caused  by  the  manner 
of  the  descent  through  the  female  passages. 
There  arc,  however,  considerable  differences 
among  the  different  families  of  birds,  as  in  the 
nearly  globular  form  of  the  predsceous,  the 
more  e&njated  form  with  nearly  equal  ends  in 
some  of  ihc  ducks,  the  well-known  shape  of 
the  gallinss  and  others  allied  to  them,  and  the 
greater  disparity  at  the  opposite  ends,  as  in 
the  seefowl.* 

In  thoae  of  the  scaly  reptiles  which  are 
ovtptfous,  there  is  also  a  firm  external  cover- 
ing ;  but  only  in  some  of  them,  as  in  roost 
chclooia  and  in  the  atKodiles,  is  there  a  hard 


*  8se  on  this  sabjsct  the  woiks  of  Hewetson  sod 
others. 


calcareous  shell.  In  the  greater  number  of 
the  sauria  and  ophidia,  the  external  covering 
is  of  a  tough  membranous  or  parchmcntJike 
consistence,  formed  of  several  layers  of  con- 
densed fibro-albuminous  substance,  in  which 
either  no  calcareous  matter,  or  only  a  smsll 
quantity  of  it,  b  contained*  In  those  scfpcnti 
and  lizards,  a^n,  which  are  ovovivipuoui, 
the  egg,  when  it  descends  into  the  oviduct,  ii 
not  covered  there  with  the  firm  external  en- 
velope, but  with  a  thinner  and  softer  mem- 
brane, similar  somewhat  to  the  membrsne 
lining  the  shell  in  birds. 
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External  fomu  of  Afferent  egift  ofSirA 


A.  Batrachimn  reptile,  tng  or  toad;  spbvicAl 
shape,  the  dsrk  volk  within,  the  gelatinoiu  slhuDCB 
ezternslly ;  swouen  bj  imbibition  of  water. 

B.  Triton  or  Salamander;  elongated  eztovsl 
membrane,  coloured  spherical  yolk  within. 

c.  Oval  of  unequal  curves  at  the  two  eads,  as  m 
gallinaceous,  passerine,  and  many  other  birdsw 

D.  Very  unequal  size  of  the  two  enda,  as  coaunoa 
amouff  sea-fowl. 

B.  BQual  oval,  as  among  some  ducks,  tbacrocodiM» 

lizard,  &c 
p.  Short  oval  or  nearly  spherical,  as  in  pfadsceoos 

birds,  chelonia,  &c. 

In  the  oviparous  cartilaginoua  fishes,  a 
peculiar  homy  capsule  is  formed  round  the 
yolk  and  albumen,  as  they  pass  through  the 
oviduct  at  a  place  where  a  particular  gland  is 
provided  for  its  formation.  Theae  capsfles 
are  of  a  fibrous  structure,  of  an  oblong,  some- 
what quadrilateral  shape,  as  in  the  skate  and 
shark,  and,  at  each  angle,  are  prolooget**  into 
tubular  processes  or  fidments,  of  great  length 
in  some  sharks,  which  when  short  and  open, 
may  allow  of  the  passMe  of  water  to  the 
embryo  contained  for  a  long  time  within  the 
ovum ;  and  serve  also  the  purpose,  when  toof? 
and  convoluted,  of  entangling  and  attaching 
the  egg  capsule  among  seaweed  and  floating 
bodies. 

I  have  found  that  in  the  Myxine  gloonosa 
the  globubr  yolk  b  enclosed  in  a  horny  cap* 


mle  0(  ibnBir  consistence  and  Etnicture,  but 
of*  Mmpte  doogUed  ellypBoidol  ihape,  uid  in 
pliceorfbur  tmninal  angular  tube*,  a  number 
of  tnimpet-sbiped  Cubalar  proccssca  project- 
Of  (nm  tbe  middle  o(  the  two  ends,  which 
prbiabij  serre  the  Mme  purposes  as  the 
differeatl;  abiped  appendages  of  the  ova  of 
Ibc  ihark  and  skate. 

i=%.  33. 
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«.  Ormn  of  the  rammon  ihite  flah,  s  portfon  re- 
■ond  fntn  ooe  aids  of  tbe  coriaccoiu  enTelon  lo 
■^Dw  iIm  jDtk  floating  in  Ills  while:  raie-third  tha 

B   Ovmn  of  tb«  sfaar^   sqaiJuj  catnliu,  aljo 
<med :  hdf  the  natanl  lii*. 
^  c  Otud  of  th«  Mjzioe  glntinoeit  entiro  -,  nstanl 

»■  EaUrgfd 

UUHMd  Old  11  u  D. 

biMitiB,  it  is  well  known  that  the  folk  and 
P*Bi,with  tbdr  encloBii^  vitelline  membrane, 
■e  produced  in  the  orary,  wbile  the  albumen, 
t^wng.membrMie.  and  sbdl  are  more  rapid W 
SiTMed  and  are  added  during  the  passage  of  the 
SjS  throogb  the  oviduct.  It  ia  by  an  entirely 
^^•f  pmcea*  that  these  sccessory  parts  are 
fanaed  m  the  scaly  reptiln,  the  eggs  of  which 
f^  *itk  those  of  birds  in  the  most  essential 
pO"*!.  The  albumen,  however,  is  generally 
■  W  ^oantity  nod  softer,  and  the  twisted 
™l«ae  have  not  been  observed.  The  mem- 
Jnne  which  imcnediately  covers  the  albumen 
"ai  the  Mine  structure  as  that  of  the  bifd's 
•Bi  and  the  calcareous  shell,  when  it  exists, 
■■  in  turtles  and  crocodiles,  is  more  porous 
md  thinner. 

^  cartilaginous  fishes  there  is  also  a  glairy 
«»en  inreating  the  yolk,  and  secreted  from 
»c  onduct.    In  moat  aramals  of  the  second 
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group,  or  with  the  lairge-yolked  ova,  the 
vitelline  substance  consists  almost  entirely  ot 
oily  and  albuminous  matter  enclosed  in  or- 
ganised cells,  the  nature  of  which  differs,  as 
previously  explained,  in  the  ricinity  of  the 
germ  and  in  the  other  parts  of  the  yolk  j  this 
substance  contains,  besides,  the  peculiar  co- 
louring matter  which  has  given  the  name  to 
this  part  of  the  e^.  In  alTof  thera  a  cicatri- 
cula  exists,  which  is  the  seat  of  the  germinal 
reside,  and  of  the  first  formatian  of  the 
rudiments  of  the  embr^'o. 

Hie  ovum  of  the  frog,  wh«i  newly  expelled 
from  the  oviduct  of  the  parent,  consists  of 
the  yolk-ball,  closely  surrounded  by  a  tough 
layer  of  peculiar  albuminous  matter  deposited 
on  it  in  the  course  of  its  passage  through  the 
oviduct.  This  substance  has  the  properly 
of  imbibing  a  large,  but  yet  a  limited,  t)uantity 
of  water  whenever  it  is  immersed  in  it ;  and 
thus,  within  a  short  time  after  the  expulirion 
of  the  egg  from  the  female,  ihe  external  sub- 
stance has  assumed  a  ge'atinous  consistence, 
and  has  enlarged  to  such  an  extent  as  to  be 
on  every  side  equal  in  thickness  to  the  dia- 
meter of  the  dark-coloured  yolk  within.  I 
shall  have  occasion  afterwards  to  state  more 
particularly  the  important  rdalion  which 
subsists  between  this  prc^cess  of  imbibition 
and  the  action  of  the  spermatic  substance  in 
fecundation.  In  the  common  frog,  the  ova 
are  thus  united  in  large  masses,  floating  in  the 
water  of  stagnant  pools  or  rivulets ;  in  the 
common  toad,  they  are  united  in  long  cords, 
which  become  entangled  among  aquatic  plants. 

In  the  newts,  the  e:.ternal  covering  of  the 
ovum  is  membranous,  homogeneous  and 
transparent,  and  of  an  elongated  oval  shape, 
and  tliere  is  merely  fluid  intervening  between 
it  and  the  spherical  yolk  and  its  membrane  ; 
but  when  the  ova  are  deposited  by  the  parent 
in  the  folded  leaves  of  water-plants  or  other 
situations,  a  small  quantity  of  a  peculiar  glu- 
tinous matter,  not  readily  acted  on  bv  water, 
is  escreted  along  with  Ihe  ova,  vrhicn  servea 
to  fix  the  ova  in  a  suitable  place  during  the 
development  of  the  young.*  Various  ex- 
■mples  of  a  similar  kind  occur  among  the 
oviparous  animals  of  the  invertebrata,  more 
especially  among  insects  and  molluscs,  when 
the  ova  are  destined  to  remain  exposed,  and 
require  protection  duringa  considerable  time 
before  development  takes  place. 

In  batrachia  the  yolk  is  variously  coloured 
in  different  species :  thus,  in  the  common  frog, 
toad,  and  some  others,  the  surface  or  ger- 
minal part  of  the  yolk  is  of  a  black  or  dark- 
brown  colour,  owing  to  a  deposit  of  pinnent 
granules  in  the  cells  of  the  germinal  layer, 
while  the  remainder  of  the  yolk  internally  is 
^J.  In  some  other  batrachia  the  colour 
IS  light  brown.  In  the  larger  water-newt,  or 
triton,  the  yolk  is  of  a  brilliant  light  yellow ; 
while  in  the  smaller  one,  or  lissotriton,  it  ia 

*  Sm  ths  intcrratinff  dmriptian  of  tbia  praoMS 

aSasconi,  In  AmonTidesSalaniSDdra  AquatiqaM; 
Ian,  4ta  1821.  I  bars  oftsa  conflnnsd  hii  ob- 
aervatioasDn  this  ptocenin  poads,aiid  with  uimsls 
kqrt  in  vwseli  in  ths  bouse 


uh-coloured.  In  the  luid-aewi,  which  i*  oro- 
TiTiputMii,  the  volk  U  of  considerable  aie, 
aoU  or  a  dark  yellow,  approaching  to  orange. 
In  oueoiu  fishes,  wnicb  are  almoat  all 
oviparous,  the  ovule  receives,  apparently  in 
the  ovarian  capsule  itseir,  before  leaving  that 
cavitv.  an  external  covering  (or  chorion)  of 
couaiderable  firmnesa.  This  membrane  ap- 
pesn  to  consUt  of  a  substaace  deposited  on 
the  external  sur&ce  of  the  vitelline  membrane, 
and  become*  cot^lated  under  the  action  of 
water  ;  ao  that  its  density  increases  greatly 
after  the  ova  are  deposited,  while  it  is  sepa- 
rated at  the  same  time  from  the  yolk  by 
die  imlNbition  of  water.  The  ova  are  in 
spawning  either  deponted  separately,  or  are 
united  in  d)ains  or  bundles,  and  in  some 
lets  common  examples*  in  peculiar  nida- 
after   the    manner 


of  some  of  the  moUuica. 
the  ovarian  ovule,  or  jolk,  and  its  relation 
to  the  germ,  differs  somewhat  from  that  of 
the  batracfaia ;  for  while  in  the  latter  animals 
the  yolk  substance  consists  of  granule*  and 
cells  of  nearly  uniform  size,  and  the  germinal 
layer  covers  the  greater  part  of  the  aurface, 
in  osseous  fiahea  this  layer  is  more  circum- 
scribed, not  extending  at  first  over  more  than 
■  third,  or,  at  most,  a  half  of  the  yolk,  and 
the  remainder  of  the  yolk,  which  contains  a 
much  greater  quantity  of  transparent  fluid  than 
in  most  other  vertdKvte  animals,  presents  al- 
itKWt  invariably  a  peculiar  heap  or  mass  of 
targe  oil  globules,  which  Boat  to  the  upner 
pan  of  the  fluid  below  the  germinal  layer .+ 

The  minute  ovula  of  mammalia,  when  they 
have  reached  OMturiiy  in  the  Oraafian  capsule* 
of  the  ovaiy,  are  nearl;^  spherical  bodies,  of 
Irom  T^  to  ^  of  an  inch  in  diameter,  and 
eoiuist  of  a  mass  of  finely  granular  yolk  sub- 
stance, more  loose  in  the  interior  and  more 
dense  towards  the  sur&ce,  and  enclosed  in  a 
thick  firm  and  transparent  veacular  envelope, 
tbe  vitelline  membrane,  or  to-called  lona 
peUurida.  While  still  within  the  Graafian 
capsulea,  they  occupy  a  situation  near  the 
most  projecting  part  of  the  capsule,  or 
towards  the  external  surface  of  the  ovary, 
being  there  imbedded  in  a  layer  of  granular 
cells,  the  duaa  pn&gerut  of  Von  Baer,  which 
lines  the  ovicapsule,  and  lies  on  the  exterior 
of  the  clear  cowulable  fluid  with  which  this 
capsule  is  Glled.  A  portion  of  this  iialng 
membrane  of  granular  cells,  remains  adherent 
to  the  ovum  alter  it  leaves  theOraafian  capsule, 
and  has  passeiiinto  the  Fallopian  lubei  tut  as 
it  descends  towards  the  uterus,  these  celts  gra- 
dually looaen  and  fall  awav  from  the  sur&ce 
of  the  ovum,  the  aona  pellucida  or  vitelline 
membrane  of  which  is  thus  finally  left  free. 
In  tbe  farther  progress  of  its  descent,  there 
is  formed,  in  some  mammalia  at  least  (rabbit). 


on  the  surface  oT  the  lona  by  K  new  deposit, 
in  others,  perhaps,  by  converaioo  of  the  ions 
itself,  the  esteirial  membrane  of  the  ovum, 
which  at  a  later  stage  constitutes  the  chorion. 
But,  in  accordance  with  the  destinatioD  of  tbe 
ovum  in  this  tribe  of  animals  for  true  utoo- 
gestation,  this  external  membrane  has  then  do 
longer  tbe  character  of  mere  inactive  limita- 
tion of  the  exterior  of  the  ovum,  or  defence 
from  injury,  which  belongs  to  it  in  the  lowir 
animals  ;  but  it  becomes  an  organised  and 
growing  texture  of  active  functions,  which  ii 
the  more  immediate  means  of  unitinc  organi- 
cally the  blood-vessels  of  the  mouer  and 
fixtus,  in  such  a  manner  as  to  allow  of  tbe 
transmisuon  of  nourishment  from  the  one 
to  the  other. 

Varieties  of  form  of  the  ova  among  tbe 
invertebrata  are  too  numerous  to  allow  of 
their  being  described  in  this  place.  In  the 
greater  number,  an  external  envelope,  beadei 
the  vitelline  membrane,  exists ;  but  it  naK 
be  admitted,  that  there  are  some  in  which 
these  two  coverings  cannot  be  distingnywd. 
In  some,  aa  in  insects,  arachnida,  polypes,  &c., 
the  chorion,  or  outer  surface,  presents  pecu- 
liar markings,  ridges,  tubercles,  or  long  spiMs, 
and  is  strong  and  opaque ;  in  others,  it  is 


*  AiGobiu.  Sn  PrnT.  Oven'i  LectorM  on  ths 
Comur.  Anst,  and  I'hydol.  of  Vrrtabnlnl  Animsli. 
jMTtVp.  8(M.  A.  tlsorock  on  tha  NldiOrUion  of 
Ihv  llMlsnMttiusrDlnUui,  ftc^  in  Annals  cf  Hatii- 
ral  llutory,  Oct.  l&'i!. 

t  So  a'p«|>*r  hj  \h.  Dary  on  the  cbnakal  pro- 
BnUw  of  Ihr  TiliUoa  Of  iHMOOi  flibM  In  Trans. 
Hoy.  Sot.  for  lUI. 


Onmof  Criitattlla  mmerdo. 
(From  Tnrpiii,  AmiaL  dcs  Scian.  Nal.  1837.  I«b. 

rli.)  Showing  peculiar  tplDoasprojsctiooslhiaBtlM 
ontu  sfaelL 

smooth,  delicate,  and  trao^Mrent,  ao  aa  to 
allow  the  whole  internal  structure  of  tbe 
ovum  to  be  aeen  through  it,  and  thus  to 
afford  most  favourable  opportunities  of  wit- 
nessing the  eariy  change*  of  development. 
In  most  of  the  inverti:brata  tbe  germioal 
part  of  the  yolk  covers  the  whole,  or  a  coo- 
oiderable  part,  of  its  surface  ;  they  preMnI, 
however,  great  varieties  of  colour  and  stnic- 
ture,  and  may,  probably,  belong  to  variout 
modifications  of  the  second  and  tbirt)  groups 
before  distinguished. 

It  does  not  appear  that  any  eastDtial  dif- 
ference has  yet  been  observed  in  the  structure 
of  the  ova  of  those  animals  which  are  sulifect 
to  alternate  generation,  and  thoae  of  animaU 
in  which  the  adult  form  is  directly  devetopcd 
from  the  ovum. 

f  3.  or  the  ovary  in  genoal  as  the  totm^ 
tive  organ  for  the  ova  ofanimals. 


Hw  MUDe  oronr;  is  in  oil  aniniBh  applied  die  and  enclosing  membrane  that  is  formed 

to  the  ornn,  however  varied  in  its  structure  in  the  ovary,  while  the  external  or  cortical 

lad  relstioiu,  in  whit^  the  ova  are  formed,  parts  of  the  ovum  are  added  to  these  in  their 

Ai  tlreadjr  tudicated,  however,  it  is  to  be  descent   through    the  female   poaaagea   after 

obserred,  that  in  the  higher  animals,  it  is  leariDg  the  OTaiy.    There  are  some  examples 

odj  the  onii^  or  jwlk,  witb  its  germinal  vesi-  in  which  it  would  appear  that  the  wbote 

Fig.  35. 


Sdatiom  of  (Ac  oeariit,  onim,  omhtt  and  altnii  in  Mammalia, 

^  Gfcrid  Bten^  &c  of  th«  rabbit,  ten  dm  adnnieed  In  pregnancy )  ai  a,  riirht  and  left  ovario, 
few  ooraca  lotea  in  the  right,  two  in  the  left;  ft,  ftmbriated  openings  of  i;"  t,  the  FeJlopian 
MHl  id,  the  right  and  left  cornua  of  the  Dtarni;  if,  with  four  dilatatlona  from  contkined  ova,  4 
*>th  two  dilatatioiu,  one  of  which  ii  opened  to  ihowllieoTami  e,  the  body  of  the  atenu  i /,  the 

■-  A  djapimmatie  tranirene  Mctlon  of  the  hamui  nlenis,  at  twelve  or  fourteen  days  ifter  conception, 
■"wW  lea  than  the  natural  liie;  «,  the  uterine  cayity,  near  which  the  omm  with  its  villoos 
wnmiiiDTolTedin  the  anbetance  of  the  decidna  indicated  bj  tbe  dotted  ahadins)  c'ctheFallo- 
M  tnbca  rut  ahoit,  b;  one  of  which  the  ovum  had  prenoualy  deecmded  while  etill  of  amall  eiie. 

^  ""ged  Tiew  cf  the  exterior  of  the  human  avnm,  of  twdve  or  fonrteen  days  alter  conoeption, 
■swing  tfaa  viUl  of  the  chorion  projecting  frDm  itasaifsce. 

K  3 


M  OVUH. 

farmative   procesa  of  tbe  onim,  including  a.  Rdatknu  of  the  font  of  IMt  VMhn  la  Ac 

the  addition    of  the  exienwl    coTeringa,    is  ditcAarge  of  ova. — In  tbe  m^orit]'  of  (crt» 

completed  within   the  OTBry;  ftnd,   on  the  bnued  aninmli  the  ovary  or  owies  we  quite 

other   hand,   there  are  a  few  initance*  in  detached  from  the  conducting  tube  or  on- 

which,  u  in  the  trematoda  and  cestoid  en-  duct  i  the  ovulet  are  formed  in  close  capnil«t 

toiOB,   the  germinal   reaicle  and    yolk  aub-  of  the  ovary,  by  the  hunting  or  fiiaurc  of  tit 

atance  of  the  ovule  are  formed  in  aepante  wall  of  which  they  escape  i  the  oviduct  opeoi 

organa,  inatead  of  in  the  usual  manner  entirely  at  its  upper  end  into  the  abdominal  cstity, 

in  the  ovary.  and  there  receives  the  ovum  which  bu  been 

The  varieties   of  the   ovaries  in  different  discharged  from  the  ovary.  Thia  ia  tbe  geneni 

animals  may  be  considered  under  two  heada  arrangement  in  mammalia,  birds,  reptiles,  ao- 

— viz.,  1st.  Their  relation  to  the  passages  or  phibia,  and  cartilaginous  fishes.   ThereisuoK 

outlets  as  influencing  the  mode  of  discharge  difference  in   the  form  of  the  ovary  in  tbe 

of  the  ova  from  them ;  and  Snd,  thdr  internal  higher  and  lower  of  these  animala.     In  msio- 

structure  aa  related  to  the  form  of  the  ovum  malia  and  birda,  in  chelonia  and  the  crocodile* 

produced,  among  the  reptiles,  and  in  cartilaginoas  Sdn 

the  ovary  ia  more  or  leaa  aolid,  and  the  orule* 

fb.  35  are    developed    in   capsules   wbidi   project 

towards  the  external  aumce;  but  in  tbe  liardi 

F'g  37. 


Oaarp  mad  nidbM  tf  a  fajrny  FoibI,  UB^  IkAi,  (/>«  Cana  and  Otto.) 

kemna/UrtarmglMiut^  p^^^^  ^  ^^  Fsko  bulw  optiNid,  sbowtog  IW 

a.  Left  ovary  i  h.  opening  of  tba  infhndibaliun  (rf  ]<ft  larger  oviduct  uiil  ovvy,  aiid  the  smaDv  i^l 

the  tfrldiirt  1  r,  A  glsndalar  portion  or Ihe  oviduct;  oviiluct  sod  ovary,    i^o,  Iha  right  lad l«ft  evaraa i 

■tiAttwiilbiniUi  »,sn  eitg  In  (bo  uterine  portion  b,  tbe  left  iofantUbulom ;  e,i4  tba  left  ovMo«:/ 

of  Iba  DTHloct,  in  which  the  •hell  is  begun  is  ba  tbe  roctDm,  rnding  In  the  cloaca,  which  hu  brM 

■lepuuloli  f,  the  rwlum,  fading  in  the  cloaca;  g,  openod,  ibowing  at  A' A  tbe  openlags  d  tb*  rigbl 

"- -* — ' 1  right  oviduct   Dccarioaallj   met  and  left  oviduct*,  snd  at  ■'I'thoM  of  tba  aratoii  f. 

Iba  vestige  ot  Iba  right  oviduct. 
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tod  Kipenta,  and  m  tbe  bslmchia,  this  organ  pear  to  be  ao  direct,  and  there  are  Twioui 

u  boUow,  and   the   capaulea   in   wbich   the  other  meau  by  which  tbe  ova,  when  thej  have 

DTuki  ire   fonned  bunit  ia  dehiscence  into  escaped  into  the  abdominal  cavity,  reach  the 

in  internal  cavi^,  whence  the  ovules  escape  open  extremity  of  the  oviduct. 

into  the  abdomen  bv   the  rupture   or   open-  It  is  in  the  class  of  fishes  that  the  tranti- 

iif  of  the  sack   of   the   onduct,   generHlly  tion  occurs  froD3  the  higher  to  the  lover  type 

*c  ODE,  but  sometimes,  as  in  the  frog,  at  a  of  organisation  of  the  ovaries  and  oviducts. 

greater  nuinber  of   places.      In   tbe   higher  In  all  of  them  the  ovules  are  formed  in  ova- 

iiuiD*]:^  in   wbich   toe   ovules   escape   h'om  rian  follicles,  and  escape  by  dehiscence  from 

tlK  eiternol  luriwe  of  the  ovary,  their  en-  these  follicles;  but  there  are  several  modifi- 

traiKe  iaio  the  oviduct  is  in  general  secured  cations  of  the  relation  between  the  oviduct 

b;  ibe  lemporan'  apposition   of  the  dilated  and  ovary  among  them.     1st.  In  the  sharks 


upper  cad  or  inmndibulum  of  the  oviduct  to     and  revs,  as  already  stated,  the  arrangement 

^ -_   -L. 1 .„i_; — .  .: —     -- nearly  similar  to  that  eiJBtiog  in  hight 

r.  The  ova,  which  are  of  large  size,  c( 


onMHaefromtheinterioroftbe  hollow  ovary, 
(be  ippontioa  of  the  oviduct  does  a  ' 


n  small  numbers  ai 
»teiDallj  from  the  ovarian 


capsules,  they  pass  into  tbe  oviduct,  and  there 
receive  a  considerable  addition  fivm  this 
organ.  The  majority  of  them,  as  previously 
stated,  are  oviparous,  and  in  them  a  hard 
covering  is  formed  by  a  peculiar  ^ndular 
organ  connected  with  the  oviduct ;  m  a  few 
which  are  ovoviv^nrous,  as  the  common  dog- 
fish, torpedo,  &e.,  the  external  covering  of 
the  ovum  is  membranous  and  sofl.  8nd.  In 
the  stuiveon  and  in  the  lamprey  the  oviduct 
is  very  oiort ;  still,  as  it  opens  superiorly  into 
the  abdominal  cavity,  tbe  relatioo  may  be 
conddered  the  same  as  in  the  previous  ex- 
amples.    3rd.   lu  the  genus  salmo  and  in 

Fig.B9. 


md  omdMd  of  an  i 
r«»»  adder,  b.  which  lbs  ov.  have  dMcendsd     ,   *■  Sk«ldi  rf  the  two  ls™ly  developed  Moou- 


the  eel  amoDg  the  i 
is  entirely  wanting. 


eous  (isliea,  the  oriduct    vBrieties  may  be  diicinguisbed  amoiig  tboD 
and  the  numerous  ora,     Ist.  A  rorm  similar  to  that  jutt  now  deamM 


which  ve  discharged  by  externa]  dehii 
from  the  orary  into  the  cavity  of  the 
abdomea,  escape  from  that  ctinty  by  an 
orifice  (ponii  abdominnlia)  ntuated  on  each 
side  ciose  to  the  amis.  4th.  In  other  osseous 
fiihet,  the  ovar^  and  oviduct  are  united, 
or  the  ovary  forms  a  saccular  organ,  in 
the  interior   of  the  wall  of  which   the   oti- 


as  generally  prerslent  among  o 
in  which  the  ovary  and  oviduct  are  coa- 
tinuous,  but  in  which  the  ova,  being  forawd 
in  ovarian  capsules,  are  dropped  by  doiitaDO 
into  the  upper  part  of  the  ovidncts.  Such  is 
still  the  structure  in  cef)halopoda  and  ichdc 
other  molluscs.  2nd.  A  form  in  which  ihc 
oviduct  may  be  said  to  be,  as  in  the  UK,  coo- 
tinuDua  with  the  ovary,  but  in  which  tlxre 
true   dehisceuce   of  the   orulei  frcoi 


usually  very  short,  is  continued     ovarian  capsules,  as  they  are  (anned  at  oi 


from  that  of  the  ovary  to  the  outlet  from  the    in  the  internal  c 


■  of  the  ovary,  whirfi 


drop  by  internal  dehiscence  into  the  cavity  of  of,   the   oviducal  tubes.      In   tbis  form  the 

the  ovary,  pass  directly  out  by  the  short  ovi-  oviducts  may  be  considered  to  stand  in  iht 

duct  in  ihelajingof  thespawn.  Most  osseous  relation  of  excretory  ducts  to  the  onrisi 

fishes  are  oTiparous;   but  in  a  few,  as  the  glands.      In  many  of  this  class  the  orsric* 

viviparous  blenny,  the  anablept,  paecilia,  and  present   very   various    forms  ;    in   some  the 

some  siluroids,  the  ova,  on  escaping  frora  their  continuity  of  the  ovarian  and  oviducal  tubn 

capsules  into  the  canty  of  the  ovary,  remain  is  very  obvious  and  simple,  as  ~  ■'•-  — 
there  during  the  development  of  the  embryo.  ■   -t      .  ■     -  >t 

In  the  invertebrate  animals  there  are  very 
many  varieties  in  the  form  and  reUtions  of 
the  productive  and  conducting  parts  of  the 
female  genoMive  organs.     Three  pnncipal 


toid  entozoe,  insects,  &c. ; 


J%.4a 


mpantiircl 
simple.  Srd.  That  form  in  which  theonrit 
are  variously  disseminated  over  the  body  of 
the  animals,  and  in  which  there  are  no  true 
oviducts,  but  [he  ova  escape  on  varioui  psni 
of  the  internal  or  eiternal  aurhce  oF  dx 

b.  SInielwre  of  Me  raarin  lluwueim,  i 
re/aled  to  the  production  of  lie  erais.  — In 
mammalia  these  organs  consist  of  a  pair  of 
solid  oval  flattened  bodies,  attached  by  imrr- 
vening  fibrous  tissue  to  the  posterior  tar&cc 
of  the  broad  ligaments  of  the  utenis,  snd  at 
covered  completely,  eicepting  at  this  attached 
part,  by  peritoneum.  Below  this  seroui  ro- 
vering  there  is  also  a  layer  of  firm  Ebmut 
tissue,  or  luniea  albupaea.  The  intffnsl  Hib- 
stance,  or  parenchyma,  or  stroma,  as  it  hu 
been  called,  consists  (^  a  firm  basis  of  Gbn>- 
ccltular  texture,  of  considerable  vascuWiti. 
The  fibres,  on  well  as  the  blood-vessels  of  ihii 
substance,  radiate  principally  from  the  at- 
tached border  of  the  organ  towards  the  opf">- 
site,  or  five  side,  and  the  rest  of  the  anri*". 
The  ovicapules,  or  so-called  vencles  or  fol- 
licles of  De  flraaf,  in  the  human  ovaiy,  sn 
siLuatcd  in  this  stroma;  and  at  or  after  il>' 
period  of  puberty  ore  found  of  some  liie : 
a  variable  number,  from  twelve  to  thirty,  o* 
more,  being  of  from  ^  to  ^  of  on  in^,  soJ 
a  few  even  a  little  larger.  TIkm  loeef 
hranous  vesicles,  filled  with  fluid,  are  stuainJ 
chiefly  towards  the  snrfiice  of  the  free  udc  nf 
the  ovary.  A  larger  number  of  undcve)o]icd 
capsules,  of  minute   use,  also   exist  in  Uw 

*  SeeTonBstr'iEntwIckelang^evb.dirTlil"'; 

■  /urcri  Owen'i  Lcctum  od  InnrttbialB  Animsl^  IHI^  u ' 

amd  Kitlotaa,  on    Fiahta,    1S4S  i    Rsthke    (on    I>*vrlopairDt   •' 

A.  (From  R.  W<ijnrr\  Lpper  psrt  of  tbii  ovi-  f\ibr*.  Ac),  in  Gtsf hichte  Jer  Ttijrwilt,  Th.  3 , 
dact  orovsrr  of  lbs  AchrU  camp«lrii.  J.  Mutlrr  (on  Sturka),  in  Umb.  of  B«tiia  A'i>- 

B.  iFnm  II.  f-'dm.)  Upper  psrt  of  the  oriduct  IB-12i  Jobn  Dary  (on  Iha  Torpedo),  is  Pl<i1-<- 
or  OTsry  of  Ihs  Aacsria  myiux.  In  both  of  lhe««  TnnL  for  1831 ;  and  Ibo  worki  of  Von  tmiiobl  •'"< 
llgar«s  the  gcrm-rella  and  (['"nlnal  raaiclea,  with  Stsnnlaa,  R.  Wsf^or,  Conu,  and  Mban  on  Compi' 
Ihrir  oocM,  sr*  sesn  iDTToundHl  bj  tbt  gnnniir  AnsL  Ijce  olao  in  this  CrtlofMadia.  Iha  aiii-  • 
maiur  whlcb  sflfrwanis  coUects  roaad  than  as  Monolremsts,  Plana,  RcptiCs,  snd  Otfiat  <d  0^ 
vlldlios  or  yolk  se"-' "'— 
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Jtriifiaii  0^  (*■  MO  BMf  nana  ta  JUoaafiii. 

*-  (ffOB  (Wc  Bf  mfcorf  iy  Lotiga.)  Hniou  rmij,  enhrged  four  diunetert,  huIuUj  diwMtad  it 
■>«k  to  ibow  Uw  GiwUUn  follidn  in  Ihe  oruian  Mroma :  one  of  tb(e^  more  uTTUcod,  bi*  bmd  lu 
dDsblc  tonic,  DB.CQt  into  and  reflecMithggnuinlir  membnne,  ■  p,  hu  also  been  putiatlr  opeDed. 
Ami^  tbe  thickened  portion  or  giinnler  di»c.  dg,  in  which  Che  omm  ia  imbedded  near  the  most 
Mjeetmc  put.  At  o  c,  another  Graafian  bUide  haa  been  bnnt,  and  the  ovum  in  lU  Knuinlar  dim 
h  nn  aipeUed  from  it. 

a.  Tiaacrefae  acction  of  biunan  OTUV,  to  ihoir  the  general  vnuiKement  oT  the  deTdop«d  Graalian 
Ulielca  towarda  the  aniftce;  twice  the  natural  liie. 

c  Diagtammatie  rcpreseDUtion,  in  Hction,  of  two.Graafian  IbUidee,  in  diflerent  elagea  of  (dtance- 
wet  in  the  orai?  <'  a  mammifor,  enlarged  about  ten  diameten.  p.  Peritoneal  covering  c^  the  ovary, 
lUomitn  atfonM;  an,  Ihetwo  la;en  of  the  oviaac;  ai^  mambrana  granulosa,  near  which  ia  the 
discw  gramakwD*,  with  the  ornm  imbedded. 

KnBi ;  ■■d  it  bu  been  obwrred,  that  theae  (cumiUiu   proSgena),    directed  towards   tfae 

K  praent  frooi  a  very  early  penod  in  the  surface  of  the  ovary. 

onrita,ai  firat  noticed  by  Caria,  and  akce  When  one  or  the  ovicapmilea  and  its  oon- 

bjnjMlfaBd  others  ID  the  child  at  birth.  tained  ovule  has  reached   maturity,  which 

Im  more  developed  of  these  ovi^capaulea  takes  place  in  one  or  more  of  them  at  regu- 

nnckMcd  by  a  atroog  theca  or  membrane,  larly  recurrent  perioda,  besides  the  avrelling 

"""lint  of  two  layers ;  the  external  tbianer  of  the  ovicapsule  itself  from  the  increase  of 

«d  fa»er,  cf  a  &broaa  and  vascular  struc-  its  fluid  and  other  causes,  the  stroma  of  the 

Un,  At  intenial  thicker  and  softer,  of  a  ovary  between  the  capsule  and  the  surbce 

Uro-cdlnlar  atractnre  and  also  of  consider-  undergoes  considerable  thinning,  and  the  ovi* 


lUe  namlarity.     The  capsules  are  filled  with    capsule   comes  thus  to  prdect 

I  kid  Dearly  tmiaparent,  which   coagulates    diately  from  the  surbce  of  the  ovary.     An 

■mdo'  the  action   of  hcM  ;   and   inside  the    increased  vascularity  is  also  apparent  in  the 


|Wa,ar  linmg  it  and  covering  the  fluid,  there  same  situation  ;  and  finally  a  small  r 

Bikftf  of  nucleated  cells  united  together  in  scribed  fissure  near  the  middle  of  the  most 

■h  farm  of  a  soft,  easily- lacerated  membrane,  projectii^  part  occurs,  allowing  the  escape  of 

'"aa^hat  like  an  epithelial  lining  of  the  cap-  the  ovule  and  the  granular  layer  and  fluid 

nle.    It  is  in  this  cellular  layer  (lumca  gra-  firom  the  ovicapsule. 

—/f  of  Von  Baer)  that  the  oram  is  placed.  The  ovule,  surrounded  by  a  portion  of  the 

bn|  Btnucd  m  the  thicko'  portion  of  it  cellular  layer  in  which  it  was  embedded,  i* 


Kcdved  bj*  the  open  fimbriated  extranity  of 
the  Fallopun  tube. 

Tbe  emptr  oricapaule  dov  undergoes  a 
remarkable  change  b;  the  deposit  in  it*  inte- 
rior  of  the  substance  tenneiJ  corpus  luteum, 
the  quantity  and  nature  of  which  Tar?  greatly 
according  as  the  escape  of  the  OTule  is  fal- 
lowed or  not  by  nr^nancy.  (>f  this  change 
more  will  be  swd  hereafter.  The  result  in  both 
cases  is  the  ultimate  closure  and  obliteration 
of  the  oricapsules. 

In  birda,  scaly  reptHes,  and  cartilBsiDoua 

fishes,  the  greater  siie  of  the  ovules  wbeo  in 

a  state  of  maturity  is  connected  with  a  modi- 

J=%.  42. 


lUatiam  of  At  ooa  l«  IIh  evarf  m  Bintt. 

A.  Oraryof  a  hm\,  sbowlpg  tt  aaa  thi  mast 
dcvelopod  na  hsoeing  Itam  Uw  oTUpr  in  thdr  pcili- 
enliled  capcalc* ;  the  DDa-Tucnlsr  bsndi  art  mcb 
on  Ibnr  Di»t  projKtla);  tidtt;  U  bb,  the  rmptj 
cap«l«  or  caljcs  of  ora  that  bava  been  previoiulj 
ducbsTKed:  at  c<,  the  mors  ompact  pan  oesr  ths 
mot  at  Lht  oruy.  when  the  ora  an  \mt  denloped. 

a.  Ihwremnulk  aectioa  of  ma  cf  Um  moit  sd- 
Tanrad  i3  tbe  npnles ;  a,  Iha  eiteDded  arulaii 
■abstance  fonnlng  the  tapsule;  p,  lis  pedicle  i  r, 
Indkaiei  In  tbii  awl  Ihe  prernling  flxun  Ibe  meat 

Tiairki  a  r,  the  two  Isjan  of  the  sricspaola  or 
orlsac,  inta  whkb  Iba  blood-Tiaaila  psietnte :  tba 
diittcd  IIh  r  ■.  Bisrks  ths  TitaUlo*  nwtabraue. 


fication  of  the  structure  of  tbe  ovary  and  the 
ovkapaules. 

Previous  to  the  age  for  breeding,  the  ovary 
of  birds  —  in  which  animals  only  one  onry 
and  oviduct  is  usually  developed  or  attains  to 
functional  activity  —  is  a  solid  organ  of  a  1cm 
firm  texture  than  that  of  mammalia,  and  is 
adherent  to  the  vertebral  column  in  the  mid- 
dle of  the  donal  region.  It  contains  at  an 
earlier  period  a  much  greater  number  of  ovi- 
capiules  of  a  considerable  aiie  than  arc  ps< 
ccptible  in  mammalia.  Tbe  stroma  or  or*, 
rian  substance  is  in  less  proportion,  thoefbrt, 
to  the  ovicapcules  and  ova. 

As  the  ovules  become  more  developedi 
the^  increase  rapidly  in  size  ;  and  we  then 
perceive  that  ihey  bar  a  different  rdation  lo 
the  ovicapsules  from  that  which  has  previously 
been  described  in  mammalia,  as  they  fill  coot- 
pletety  the  ovicapsules,  and  there  n  no  fluid 
or  loose  celljlar  layer  between  tbe  outer  sur- 
foce  of  the  vitelline  membrane  and  the  lining 
membrane  of  the  theca.*  Aa  aome  of  the 
yolks  approach  maturity  their  increase  in  nie 
IS  proportionaUy  much  greMer,  and  the  ibera 
or  ovicapsule,  and  along  with  it  the  ovariia 
substance;  is  distended  in  like  proportioa  j 
and  in  this  manner  tbe  ovary  of  the  fowl  st 
the  breeding  season  has  lost  its  appearance  of 
compactness  or  solidity,  and  aeons  to  be 
composed  almost  entirely  of  a  larger  num- 
ber of  pediculated  ovarian  capaules  of  the 
most  vsrioui  siiea,  filled  with  the  yolks  or 
ovules  in  sll  stages  of  developmenL  Never- 
theleas,  a  little  attention  shows  the  solid  psit 
of  the  ovary  still  remaioing  at  the  part  at- 
tached to  the  venebrat  column,  forming  the 
ground,  as  it  were,  from  which  the  pcmcks 
of  the  enlarged  cuMulea  spring,  and  contain- 
ing still  a  very  large  number  of  minute 
undevek^ied  ovules  in  thnr  correspaiidin|l)' 
small  OTicaptulea. 

The  lar^  ovicapsules  of  the  developeJ 
oraiv  of  the  bird  consist  of  two  layers,  whkh 
are  loosely  united  together  bv  blood-veaKli 
and  binding  tissue  towsrds  tne  pedicle  sad 
over  Ihe  greater  part  of  the  capsule,  but  are 
more  firmly  knit  together  at  the  free  bordo'. 
At  the  latter  place  the  blood-vesaels  of  the 
iheca,  which  are  on  all  the  other  parts  dis- 
tributed m  wide  or  conqwratively  large  chaa- 
nets  ^-ery  thickly  aet,  suddody  become  m 
small  and  delicate  as  to  give,  at  first  ngbi, 
the  appearance  of  an  absence  of  vascularity 
in  the  coune  of  a  band  of  about  -(th  of  so 
inch  in  breadth,  and  eitendiog  across  a  hrfc 
portion  of  tbe  free  circumference  of  the  tap- 
sule.f  This  is  the  so-called  stigma,  at  whi^. 
when  the  ovole  is  to  escape  boa  tbe  ovsry 
and  to  be  transferred  into  tbe  oviduct,  tiw 
rupture  of  the  thetm  occurs. 

■  Then  may  probably  be  an  epltbdlal  Uaisj  tl 
Ihli  membnns.  See  IL  Usckel'i  paper,  sflovanli 
referred  to,  Zdlacb.  Ar  Wisaaoacb.  ZooL  *oL  ui. 
1861  J.  420. 

t  lie  leDgth  of  Ibli  hand  ot  tigmi  is  ^hI 

■'"    1rftl«rflT«l»- 


uwidM 


times  cnased  hj  a  lecond  band  of  the  a 


lektmL 
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Eicfa  dereloped  orale,  therefore,  id  these  it  »  indeed  ahnoit  identkal  with  that  m 

aiiianwi  inimals,  come*  to  be  contained  in  a  birds.      In  lizards  and  serpentB,  the  hoUow 

pr^lated  c»p«ule.  which  is  formed  by  the  sUte  of  the  ovary  produces  some  difference 

atauionorihe  BubManceof  the  ovary  ;  but  in   the  Reneral   form;   and   in   cartilaginous 

from  Uw  great  eitent  to  which  the  diUtation  fishes  (sharks  and  rays)  other  differences  m 

of  Ihecipsale  occurs,  the  true  ovarian  stroma  the  structure  of  the  ovary  may  exist  j  but  m 

■  reduced   to    a  very   small    amount,  and  all  these  animals  the  essential  points  of  rela- 

tcircdr  more  remaining  than  the  theca  of  the  tion  between  the  ovarian  substance  and  ca|>. 

opiule  itself  and  the  ovarian  coverings.  sules,  and  the  large  ovules,  are  the  same  aa 

In  Ihe  other  animals  possessing  the  large  that  now  described  in  birds. 

foUted  ova,  nearly  the  same  structure  of  the  The  linine  membrane  of  the  ovio^sula  of 

anry  [mvails.     In  cht^aia  and  crocodiles,  birds  is  thidt  and  tough,  and  on  its  inner  sur- 
J^.  43. 


I>  >     E 


^ 


SttMcturt  of  At  imitae  n  At  limPs  ovary. 

A.  Ibom  mtace  of  •  portion  of  tlie  ovisac  of  a  rully-develi^Md  ovirian  espsiile,  ms^ifiad  about  dx 

iluiDCtcn>  showing  an  sppeannce  which  might  be  mistaken  fot  Ktaiuialar  depreaaioni  prodnced  b; 

tlw  p«ciilUr  lUapotition  <n  tlM  vdns. 
a.  1^  nma,  flom  a  calyx  tram  wbidi  the  ovum  bis  been  discharged  some  days  before ;  a  wbitiib 

Isky  membraiM  is  depoaited  <m  poitioiM  of  the  sarbcc 
Ci  Tke  mmt,  from  an  Diidevehmd  cusnl*  of  a  qnaiter  of  an  inch  in  diameter,  acnias  the  itigmatic  band. 
o-  TWdiipoiUioB  of  the  Uood-vesnto  nasi  the  stigmatic  band,  which  seems  at  fiist  sight  uoa-vascu- 

iBvbotb  in  iMH^tiavensdl^ramlQringHaillveuels  proceeding  from  Uieneighbonhng larger  veini^ 


a  Two  of  the  large  months  ef  the  veins,  which  give  the  sembUnce  of  follicular  pits  represented  in 
1  tad  c;  bat  which  are  qoila  doeed,  with  the  smaUer  tm«1i  ending  in  them,  as  seen  &om  the 
inner  inrfhee  at  the  ovisac 

f>ct  presents  a  soft  appearance  somewhat  si-  opening  upon  it,  but  is  caused  by  a  peculiar 
nilar  to  that  of  a  mucous  membrane.  In  ex-  form  of  IJie  hlood-vessels  seen  through  the 
uaitiing  the  inner  surface  of  this  membrane,  entire  and  smooth  inner  surfiice  of  the  mem- 
Dr.  ^Mrpey  and  the  author  had  their  atten-  hrane.  The  apparent  depressions  are  in  fact 
tioa  arrested  by  an  appearance  such  as  might,  tbe  sudden  terminations  or  b^innings  of  veins 
00  frtt  n^t,  De  Mtnbuted  to  a  number  of  of  connderable  size  seen  through  a  delicate 
feUJcular  or  ^aiidutBr  pita.  Thia  appearance,  and  transparent  portion  of  the  membrane 
*i  we  fintofaMTved  it,  II  represented  m&.  43.  which  closes  Ibem  towards  the  inner  surfece. 
( ^  1,  c)  aa  it  was  seen  in  a  fully-developed  They  may  be  made  very  obvious  by  merely 
'~      ~           a  third  of  an  inch  in  diameter  coarsely   brushing   the    smooth    blunt   edge 


>ad  in  a  calyx  from  which  the  yolk  had  of  any  instrument  over  the  membrane,  »   .. 

beat  disduixea  some  days  previously.    We  thus  causing  the  blood  to  flow  from   the 

aippoeetl,  indeed,  at  first  that  the  appearance  vessels  in  other  parts   in  these    sinuses  or 

^cpoded  on    the   presence   of   the   orifices  dilated  veins. 

of  follicular    depressions   or  glands   on   the  It  would  appear  that  the  smaller  capillary 

lino  turlace   of  the    membrane.      A   more  vessels  in  which  the  arteries  terminate,  in  an- 

'XatiTe  examination  of  tbb  membrane  by  proaching  the  inner  surface  of  the  capsule. 

Dr.  Sharpcy  haa  shown  that  tbe  appearance  ramify  with  considerable  minuteness,  and  at 

■*  not  doe  to  depressions  of  the  inner  surAce  each  of  the  marks  or  apparent  depressions 

i>f  ihc  atembrane  or  to  the  mouths  of  rolUclea  referred  to  suddenly  fell  into  or  end  in  the 
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oompoindvely  lai^  vems  which  constitute  In  conclusion,  it  may  be  right  to  reca|ntii]ate 

the  nollow  spaces.    The  ends  of  these  yeins»  the  general  nature  of  the  ovary  or  formadTe 

then,  look  towards  the  inner  surfiice  of  the  oi^gan  in  its  reUition  to  the  pro<iuction  of  on. 

membrane;  and  the  appearance  of  a  divided  A  comparison  of  the  forms  previously  indicated 

cavity  in  some  of  the  supposed  follicles  is  leads  to  the  general  view  that  the  ovary  b  to 

merely  caused  by  two  or  more  veins  meet-  be  regarded  as  analogous  to  the  glandtilir 

ing  in  a  common  dilatation  at  this  place*  organs.     In  the  great  miyority  otanifliib 

The  capilkry  vessels,  in  passm^  into  these  highest  in  the  s(»le,  the  ovisacs  are  close  fol- 

large  commencements  of  the  vons  seem  to  licles  firom  which  the  product  of  fbrmatioa 

converse  from  its  drcuroference  to  its  centre,  (or  secretion^  escapes  by  the  bursting  of  the 

In  the  enlarsed  ovarian  capsules  of  the  wall  of  the  foUicle— in  the  highest  animals,  on 

turtle^  a  somewhat  simflar  arrangement  may  the  external  surbce  of  the  organ,  in  those 

be  observed ;  but  I  have  not  had  an  oppor-  coining  next  in  the  series,  towards  aninterosl 

tunitv  of  tracing  its  reladon  to  the  blood-  cavity.    In  other  instances,  principally  among 

vessds ;  nor  have  I  had  the  means  of  ascer-  the  lower  animals,  the  structure  is  more  sna- 

taining  whether  anything  of  the  same  kind  logons  to  that  we  are  accustomed  to  consider 

exists  in  other  reptiles  with  large  yolks.    In  as  characteristic  of  the  true  ^hmds,  in  which 

the  skate  1  have  not  been  able  to  perceive  the  secreted  cellubir  product  is  formed  within 

any  nmUar  arrangement ;  and  in  the  Graafian  the  same  or  a  continuation  of  the  tubular 

vesicle  of  mammalia  the  liniiv  membrane  ducts  themselves  by  which  they  make  their 

presents  internally  a  smooth  surnice  destitute  escape.    The  more  complex  structure  of  the 

of  any  appearance  of  depresnons  or  of  pecu-  capsules  in  which  the  lai^yolked  ovula  sre 

liar  venous  sinuses.  produced  in  birds  constitutes  a  medal  sppa- 

The  appearance  which  I  have  just  now  ratus,  which,  though  without  follicular  com- 

desca^bed  nad  not  escaped  the  notice  of  Von  f>lication,  may  be  k)oked  upon  as  a  modifica- 

Baer ;  for  at  p.  83  of  his  work  on  develop*  tion  or  hiffier  degree  of  deviJopment  of  the 

ment,  he  mentions  the  existence  of  clearer  slandular  structure  of  the  ovary,  provided 

points  in  the  inner  membrane  of  the  theca,  for  the  rapid  formation  of  the  larger  mass  of 

and  states  his  opinbn  that  they  may  be  o^ien  nutritive  substance  which  is  present  in  tfaew 

mouths  of  blood-vessds,  by  means  of  which  ova. 

the  yolk  may  be  noniished  by  the  direct  §  4.  More  tUUaled  detcnpHon  tf  tke  osfw 

access  of  blood  to  it.  ofiirdt  at  ike  twe  of  the  lei  giwm. 

In  the  naked  ami>hibia  and  osseous  fishes,  Havinc  in  She  previous  section  given  s 

the  ovaries  (of  which  the  general  form  has  sketch  of  the  general  resemblances  imd  dif- 

been  previously  noticed)^  present  a  still  greater  ferences  observed  among  the  ova  of  various 

decrease  in  the  proportion  of  the  stroma  to  animals,  I  now  proceed  to  describe  more  in 

the  ovicapsnles  and  ova.    Theae  (»psules  are  detui  an  example  firom  each  of  the  three 

themselves  also  of  much  more  ddicate  struc*  groups  previously  distinguished,  and  more 

ture  thtti  in  the  hi^er  anunals ;  but  the  rela-  particulsrly  those  of  Biras  and  i>f^t»m«lk, 

tion  of  the  ovules  to  the  ovicapsnles  in  their  which  demand  the  greatest  diare  of  our  atten- 

fonnation,  and  the  mode  of  their  escape  by  the  tion  m  the  study  of  development ;  and  firrt 

rupture  of  the  theca,  are  essentially  sinalosous  as  to  the  ovum  of  the  common  fowL 

to  those  of  birds  and  reptiles.    In  theeaniest  QuatUUy  of  matter,  eomporithm^  ^, — The 

condition,  it  is  true,  the  ovary  may  present  aven^  (fimensions  of  the  fowl's  egg  m  this 

a  mater  amount  of  solidity  in  some  of  these  country  are  the  following :  The  long  diameter 

anunals ;  but  fit>m  the  prodigious  number  of  8^  in^es,  short  diameter  l^  inch.    Hie  aver- 

the  germs  of  the  ovules  and  the  small  quan-  age  weight  of  ecgs  of  this  sueeis  a  little  more 

tity  of  the  ovarian  stroma,  as  soon  as  the  than  8  os.  avoirdT,  or  980  gruns.* 

ovary  has  made  some  progress  in  develop*  The  extremes  in  weight  which  I  have  olv 

ment,  it  acquires  the  appearance  rather  of  served  among  eggs  of  the  fowl  naturally  formed 

a  mere  mass  of  ova  connected  together  by  are  750  and   1060  grains.      DouUle-Tolked 

a  membrane  and  fine  thread*like  pedicles,  qcgs  are,  as  might  be  expected,  much  larger, 

than  of  a  solid  or  consistent  organ  containing  reaching  often  a  weight  of  1400  grains,  or 

them.    The  delicate  ovicapsnles  containing  3}  ox. 

the  ovules  embrace  them  closdy  as  in  the  The  yolk  weighs   about  a  third  of  the 

larte-yolked  group  of  animals,  there  being  whole ;  the  albumen,  membrane,  and  shell 

Uttte  or  no  miid  between  the  capsules  and  forming  the  remaining  two  thirds.     These 

the  vitelline  membrane.  parts  of  the  egg  are  in  the  following  propor- 

The  structure  of  the  ovaries  in  the  inver-  tions  to  each  other  in  100  parts ;  the  albu* 
tebrate  animals  presents  so  many  varieties 

that  it  wouUl  occupy  too  much  tjpace  to  *  The  following  is  a  compsFstive  view  of  tb« 
allude  to  them  here.    I  refer  the  reader  for  aversgo  sIm  sad  weight  of  the  ^ggi  of  lbs  coo- 
information   regarding  them  to    the  article  »od  fowl,  dock,  turkey,  snd  goos^ 
OacAHS  OP  OK!«nATio!«,  and  others  on  par-  hngih     Bnadih              weifht 
ticular  classes  and  orders  of  animab  in  dif^  «    ,        ^  it"  hMb«).                  (in  gtatm). 
f«o»p«t.ofthi.w«k     Foro«rp«««  S^j'   !   |.f         {ij,      .^"-"''IjS: 
purpose  thestructure  of  these  orguis  has  been  Turkey    2-7           1-9        1800           a  ot 
sumdently  indicated  in  theprevkwis  section.  Goose-   8-8           2*4        2600           6   os. 
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men  58,  the  yolk  SH,and  the  shell  with  its  phosphorus.    The  albumen  has  an  alkaline, 

lining  memlvane,  lOi-  ^^  J^^  ^  neutral,  reaction.* 

Wnen  eggs  are  kept  exposed,  they  gradually        The  membrane  lining  the  shell  consists 

ntstaia  a  small  loss,  due  chiefly  to  the  eva-  apparently  of  a  protein  compound,  analogous 

poratioo  of  water,  and  amounting  to  about  one  somewhat  to  that  of  the  elastic  yellow  tissue. 

grain  per  day.  When  putrefaction  ensues,  an        The  shell  consists  of  earthy  salts  deposited 

additional  loss  from  chemical  changes  occurs,  in  a  delicate  matrix  of  animal  matter,  which 

Daring  incubation,  the  loss  of  weight  is  last  constitutes  not  more  than  3  per  cent. 

more  considerable,  amounting  in  twenty-one  of  the  whole.      The  earthy  ingredients  are 

days  to  16  or  17  per  cent.,  or  nearly  one  in  great  part  carbonate  of  lime,  together  with 

«xtb  of  their  entire  substance.*    The  loss  a  little  carbonate  of  magnesia,  and  phosphate 

by  an   egg  during  incubation,  therefore,  is  of  lime  and  magnesia. 

eight  times  as  great  as  that  which  occurs  in        Of  the  ingredients  of  the  ^gg  before  men* 

an  eigg  kept  at  the  usual  atmospheric  tem-  tioned,  the  albumen  and  other  animal  prin- 

perature  for  the  same  period — a  circumstance  ciples,  together  with  the  sulphur  and  salts, 

which  depends  partly  on  the  higher  tem-  are  no  doubt  more  immediately  employed  in 

perature,  but  principally  on  the  evolution  of  the  growth  of  the  embryo ;  while  the  oily 

carbon  from  the  oily  matters  of  the  incubated  matter,  besides  contributing,  as  it  appears,  in 

egg,  in  combination  with  the  oxygen  of  the  some  part,  to  the  same,  purpose,  serves  more 

air,  or  as  carbonic  acid,  &c,  ^     ^  directly  and  in  greater  quantity  for  the  re« 

Of  the  17  parts  per  cent  lost  durins  incu-  spiratory  process,  in  which  it  is  consumed 

bation,  not  more  than  5i  or  6  consist  of  water,  largely  during  incubation. 

and  the  remaining  two  thirds,  that  is  10  or        The  alkalinity  of  the  white  of  egg  appears 

11  parts,  are  derived  from  the  oily  and  other  to  depend  on  the  presence  of  caustic  soda, 

iobstances  of  the  egg  which  undergo  chemical  which  albumen  has  the  property  of  separating 

changes  attendant  upon  the  process  of  orga-  from  its  carbonate. 

maationand  respiration  of  the  embryo.  The  following  tabular  view  exhibits  in  a 
By  evaporation  to  dryness  of  the  whole  general  way  the  change  in  the  relative  pro- 
egg  without  the  shell  and  membrane,  about  portion  of  the  ingredients  of  the  egg  resulting 
87  per  cent,  of  the  substance  are  left;  the  from  incubation f: — 
oily  u^redients  of  this  reddue,  amounting  to 
iboQt  lOf,  are  almost  all  contained  in  the 
yolk,  and  the  remaining  16}  parts  of  solid  Shell  and  membrane 
iBBtter  are  nearly  equally  dividol  between  the  Albumen,  &c.  -       -  ^     - 
^Ik  and  the  white.    The  yolk,  therefore,  is  Oily  matter,  &c.     -        . 
modi  richer  m  the  fixed  and  solid  parts  than  Water    .... 
the  white;  but  its  specific  gravity,  as  will  /Water        -      5-6 1 
titetwwrdB  be  seen,  is  considerably  reduced  ^®»®  t  Oily  matt,  &c.  11 -4  J 
by  the  larger  quantity  of  oily  matter  it  con- 
tains :  the  per-centage  of  soud  matter  (inde- 
pendently of  the  oleaginous  substance)  oon- 
taiaed  in  the  yolk  and  albumen,  u  in  the  pro- 

portion  of  32  in  the  first  to  14  in  the  second.f        When  an  ^g  is  examined  immediately  on 

The  solid  residue  obtained  by  evaporation  ^">g  ^^^  &n<l  vhile  yet  warm,  or  still  better 

of  the  white  at  a  low  temperature,  amountmg  ^^^en  taken  from  the  egg-bag  of  the  fowl  pre- 

to  ncariy  one  seventh  of  the  whole,  consists  ^ous  to  laying,  the  yolk  and  white  fill  com- 

chieAy  of  albumen ;  along  with  which  there  pletely   the   interior ;    but  immediately   on 

is  also  some  annual  matter  which  has  hitherto  cooling,  a  small  space  or  vacuity  appears  ge- 

been  named  by  chemists  as  extractive,  and  a  nerally  towards  the  obtuse  end  of  the  egg,  and 

—II  uDoant  of  salts,  which  are  principally  this  air-soace  increases  gradually  in  size  as  the 

yftaliny  sulpha^  muriates  and  pnosphates,  eggs  are  longer  kept  and  the  natural  evapore- 

vith  pboaphate  of  lime,  some  free  soda  and  tion  of  water  proceeds.    This  space  is  formed 

lolphur.  ^y  ^^  separation  of  the  two  principal  layers 

The  yolk  contains  little  more  than  half  its  of  the  lining  membrane  of  the  shell.    During 

wdght  of  water,  or  54  per  cent.  The  remain-  incubation  the  air-space  increases  much  more 

ing46  parts  consist  of  about  17  of  albumen,  or  rapidly;  and  indeed  towards  the  end  of  this 
aaalogoua  principles,  28  of  oily  matter,  and  1  i 

of  salta.     These  last  are  chiefly  alkaline  mu-        •  Composition  of  the  yolk,  according  to  Gobley, 

riates  and  sulphates,  phosphate  of  lime  and  ia  Joumu  de  Pharmacie,  9e.  a^r.  torn.  iz.  p.  174. 
and  traces  of  iron,  sulphur,  and  Water,  about         -       -       -        -63* 

Vitelline,  albamen,  and  protein  com- 

pouDdfl       -        -        -       -        .    15.5 
Oilv  matters  .        -       -       -        .    29* 
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•  See  Pfoot,  On  the  fixed  Principles  of  the  Egg, 
Phile&  l^aiUL  and  Annals  of  Philos.  for  1822.  Also, 


tbenmeanthor.  On  the  Changes  of  the  Egg  in  Salts,  Ac. 1-6 


hf 

InealMtHm*  in  the  tame  Journal,  for  1823. ;  and. 


Pms,  60  the  Phjsiology  of  the  Egg,  in  Linnean  ,              .                  J^^^"? 

S^Trms.  Toi.  i  p. «4,  and  AiSSls  of  Philoe.  Th«»  'f^  J»^.  ^e  ^^\^°8 T"^,*-'  ^'^"^?  f 

ow.  iwrnam  •««.       r*     -i  sodium  and  potassium,  sulphate  of  potaasa,  muriate 

t  See  Pieroet  and  Morin,  in  Joum.  de  Phannacie  ff  ammonia,  phoephat<»  of  lime  and  magnesia, 

far  S^l^  Sacc  in  thi  Eggs  of  the  Bantam  lactic  acid,  colounng  matter,  iron. 

P^pTSj^U.  to  Wen.  NatSr  1847,  p.  69.  t  From  Saoc,  loc.  citat 


procen,  and  in  egg*  thst  have  been  long  knit,  nomenon.  The  meuuremcnti  of  the  mecifie 
the  space  has  extended  oTer  the  whole  width  graritj  of  different  parti  of  the  egg  br  Hmn 
of  the  (^,  and  the  auautity  of  gas  coDtained  p-    j. 


:e  ijuaiiuty 

in  this  space  is  niffictent  to  chhb  uh  v^gt  w 
fioat  in  water.  The  extent  of  the  air>ipace 
■najp  be  ascertained  in  some  debtee  by  the 
greater  or  leas  feeling  of  coldneu  of  the  shell 
of  the  egg  near  the  obtuse  end,  when  it  is 
applied  to  the  skin  of  a  delicate  iiart,  such 
as  the  eyelid,  in  consequence  of  the  neat  beini 
leas  rapidly  carried  off  by  that  part  of  the  shell 
within  which  the  air-space  has  been  fbrnied, 
than  at  oihm  with  which  the  albiunen  is  in 

Dr.  Paris  fbnnd  this  air,  amountinfr  to  abont 
half  a  cubic  inch,  to  be  nearlj  pure  atmo- 
spheric air,  with  a  small  quantity  of  eart>onic 
add  towards  the  end  of  the  period  of  incuba- 
tion. MM.  BaudrimoDt  and  St.  Ange  find 
it  to  coniun  in  general  more  oxygen  than 
abnoapheric  air,  and  no  carbonic  acid ;  whence 
they  conclude  that  the  shell  ha*  a  peculiar 
power  of  peasing  outwards  the  carbonic  acid 
fortned  during  incubation  and  takmg  in 
oxysen.<  The  formation  of  the  air-space  it 
manifestly  a  compenaaCion  for  the  loss  of  sub- 
stance in  whatever  way  occasioned,  that  may 
take  place  Irom  the  ^g.  We  shall  have  oc- 
casion afterwards  to  conaider  in  how  &r  it 
may    be   important   in    coDDCction   with  the 


The 


of  incubation. 


ipeciGc  gravity  of  the  whole  ^g,  when 
ly  laid,  and  before  eraporation  has  taken 
place,  is  generally  as  high  as  1090,  being 
raised  considerably  above  the  common  ipe- 
ciGc gravity  of  the  fluids  and  soft  parts  of 
animals  by  the  superior  density  of  the  shell; 
but  as  the  air  "Pace  increases,  the  whole  spe- 
cie gravity  will  be  lowered. 

The  spcd6c  gravity  of  the  albumen  and 
yolk  &Set  in  a  considerable  dHree;  that 
of  the  yolk ,  though  containing  uie  largest 
amount  of  solid  matter,  bdng  lowest  in  con- 
aequence  of  the  large  quantity  of  oily  matter 
belonging  to  it ;  and  thus  when  the  albumen 
becomes  more  6uid  durins  incubation,  the 
yolk  naturally  rise*  toward*  its  upper  part, 
or  displace*  some  of  the  albumen  which  lay 
above  it  in  the  newly  laid  egg.  It  is  alio 
an  interesting  circumstance,  that  tfie  specific 
gravity  of  the  lower  and  upper  parts  of  the 
yolk  diffen  perceptibly  ;  that  of  the  upper 
part  being  reduced  by  the  greater  quantity 
of  oily  matter  contained  in  the  cell*  situated 
in  the  vicinity  of  the  dcatricula.  The  up- 
turning of  the  tide  of  the  yolk  bearii^ 
the  cicatrirula,  which  is  familiarly  known,  baa 
long  excited  attention ;  and  several  explana- 

nippoied 

to  balance  the  yolk  in  such  a  manner  as  to 
secure  this  position.  But  Von  Baer  showed 
that  this  view  was  erroneous,  and  that  the 

■  iporlGc  gravity  of  the  upj>er  part,  i 
__  It  portion  of  the  yolk  in  which  the  eii 
cula  is  placed,  is  the  true  cause  of  the  pbe- 
1.  M  PtayiM.  nr  1'(Eaf  d«i 


^^ 
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meat  of  th«  dulausi  a,  slr-^aoa. 


»wl  fit.  Ai«e»  ire  quite  confii^    .UghUy  coherent,  cenular,  orgMiaed  rtmrture, 
Munof  thia  TKw.    Ttey-reMfoUowi:—    the  form  of  the  «d«11  cora«.nnietita  m  which 

Sap.oftheEitenudaWeD    -  lOtl"        correspoiids  with  that  of  the  <»lcareou.  par. 
iDtenial  albumen      -  lOtM      tides  of  the  shell  (see^.  45.  c).     The  in- 
.  Whole  yolk-  -  10S9-i  „    ., 

Upper  p«rt  of  yolk  -  1027-  ^.«- 

„  Lower  part  of  jrolk  •  I031*5|  a 

Hw  rhalitB,  bong  of  greater  niecific  gra-  — 

Tilftbtn  eren  the  inner  layer  of  white,  alwava 
Bni  lowest :  but,  being  e.ttached  to  the  yolk 
MV  it!  poks,  th(T  hang  down  from  wese 
poiois.  All  theae  circuniitancea  may  be  tllua- 
mtcd  TRj  cleiri*  by  sectMHw  of  q^  that  hare 
been  bMled  in  Afferent  fixed  podtioDS,  as  on 
tbe  tide,  00  the  large  and  noall  end  ;  in  which 
it  will  be  found  that,  while  the  chalazae  exer> 
d*e  t  MTIain  control  o»er  the  position  of  the 
^ilk,  tbil  portion  of  its  surnce  conlainii^ 
i1k  datrienb  rises  hi^er  and  expands  more 
fnllf  ailbb  the  while  than  the  opposite 
pniioD,  while  the  chalazB  gravitate  towards 
llK.lowfr  tide.    (Avj^.UO 

Slnchrt  aftiH  erlenial  parit  of  lie  egg. — 
The  <bdl  of  tbe  bird's  egg  is  composed  of  a 
iMiaue  basis  of  orpnised  animal  matter  im* 
p^tcd  with  the  e^eareous  and  earthy 
Ivucle*,theamngeiDent  of  which  approaches 
Ui  1  (Tfitalline  appearance,  but  is  probably  of 
I  djflarnt  nature.  This  substance  is  porous, 
~  ster,  and  sllows  of 
it  difflision  of  gases 
unogn  It  in  toe  same  manner  as  that  sub- 
Knee  ;  while,  by  its  strength  and  rigidity,  it 
tSxit  protection  and  support  to  the  softer 
pvti  of  the  egg  during  incubation.  The 
pom  of  the  egg-ahell  may  be  easily  stopped 
lij  My  grtasy  or  oily  matter,  or  by  melted 
*u  or  Tarnish  :  ana  then  all  passage  of 
noiHure  or  air  through  the  shell  being  pre- 
nxntd,  the  derelopment  of  the  embryo  be- 
cmnei  jiopoaaible.  Eggs  that  bavq  been  oiled 
muMt,  it  is  well  knowD,  be  hatched  ;  but  eags 
mj  be  kept  for  a  connderable  time — weeks, 
or  rm  formontha  —  by  immersion  in  lime- 
vatcr.  which  impedes  the  enporatioa  and  the 
*mn  of  air,  wnich  might  Ibtout  putrefaction, 
while  tbe  natural  condition  of  the  contents  is 
■bill  prtterred. 

The  diell  in  most  eggs  is  slightly  dimpled 
eiternally,  with  small  depressions  visible  to 

the  naked  eye  :  but  these  are  not  the  open-    , ,    p    . 

ngi  of  the  pores  throu^  which  evaporation  and  flnnly  united  wiih  it 
oteiebmgeofgasestalesphice— these  being  ,_  <^  SmsU  portion  rf  the  cJi»i*mu  sbdk  which 
iwdi  more  mintte  and  nuraerous-but  merely  ^  ^  '^f^  "I  ^  ^'^^^"^  *^t^,: 
,L     ■   J-      -  .    ,  III        iDiC  tiiB  remains  of  opaque  calcareoiu  sobitanM  in 

itoiDdiou«)0  of  depressions  caused  by  the  u,?  autre,  wmsportiSni  of  it  exhibiting  a  grumlar 
wtdy  TdkNU  structure  of  that  part  of  the  aspect,  and  round  Ihe  margins  the  animal  haiie  or 
oiduct  (uterus)  in  which  the  calcareous  matrix  from  which  tbe  cslureoai  matter  has  been 
J..II  -     .         '   ^  diaiolved,  praenlinganirrt^largnDDlaror  almost 

ftbe  eartbv  matter  bv  mnns    smoiphooa  upecL    Hera  and  there  dear  oval  nils 
.1  i.      ■  '.  ""•"■■     are  geeu.  ■*  at  n  a. 


A.  Lining  membrane  of  the  ihell ;  n,  thick  matted 
or  ^Ity  portion ;  6,  thin  ebred  of  die  torn  mirgin, 
showing  tbe  peculiar  fibroua  tissue  <£  which  tlie 
TarionilaTBn  are  composed. 

B.  Outermoet  lirer  of  tbe  same,  which  Is  iacor- 
ponted  witb  tbe  shell;  some  of  the  angular  cor- 
puscles of  the  alieU  Ijdn^  upon  the  fibrous  substance 


of  a  dilute 


a. 


tbeai 


'Op.dt 

t  Dt.  Wn.  AHken  has,  st  my  r« 
not  Hpmmeote.  end  bu  obtaiai 
"■"luf*  wiih  the  above  italRnent. 
t>hidedni(k  to  float  indifferently 
*>>M  ted  itf  qwdfic  grnity  103£. 
Vrii^  pSTTly  wu  reduced  to  1031,' and  in^both 
<■«  the  Bde  with   the  dcatricnla  floated  npper- 
•>«-   The  wpper  haU;  containing  the  dcatncnla, 
wliipaEtAccraviiyoflOSOithslcnrsr "" 


temal  surface  is  irregular  and  floccutent,  and 
adheres  very  closely  to  a  different  kind  of 
membrane  which  lines  the  shell. 

In  those  instances  in  which  the  shell  of 

part  of  a    ^-g,  jj   coloured,  tbe  pigment  substance,  of 

''M^^:*?.'    various  hues,  is   generally  deposited  in  cells, 

which  are  strewed  unirormly  or  in  patches 

over  the  external  surface  of  the  calcareous 

half,  10S2.    shell.    In  some  other  instances,  however,  thfl 


«  OVUM. 

colour  Menu  to  be  merehr  b  aniibnn  tinge  of  mcnt  of  Isminie ;  ud  !n  *  boiled  en  that 
the  outenooit  layer  of  calcareoua  matter.*         Umiiue  maj  be  torn  in  great  numberain  tuc- 

The  lining  membraoe  of  the  ihell  u  ■  ceraion  from  off  it,  the  direction  of  the  ipini 
jjeculiar  fibrous,  interwoven  structure,  depo-  bang  from  left  to  right,  from  the  Uive  toiranli 
dted  inlaminieoriome  thickneu  and  tough-  the  imall  end  of  the  etg.  WiUi  a  little 
ncM,  which  !■  readily  divided  bj  tearing  into  care,  almost  the  wbole  ottiie  albutnen  miv 
two  la;en  orer  the  whole  surface  of  the  thus  be  wound  off  the  ^g  in  ^nnl  strip, 
egg  — an  outer,  thicker,  and  denser,  adhering  the  deeper  ones  enclosing  the  twined  du- 
finnly  to  the  inner  surbcc  of  the  shell ;  and  an    lauc  (lee^.  46.  n). 

inner,  thinner,  smoother,  and  of  finer  texture.  The  coagulated  albumen  prewnta,  in  die 
which  may  be  easily  withdrawn  from  the  microscope,  a  minute  but  indefinite  granular 
outer  one,  and  which  naturally  separates  froDi    structure. 

it  at  the  ur-space  ;  but  both  the  outer  and         The  cAahae  (grandmet)  arc  tiio'iiTtru\Mriy 
inner  layers  of  this  membrane  mav  be  torn    twialedcordaofalbumen,  harder  than  Ue  rest, 
into  a  number  of  thinoer  lamiute,  all  agreeing 
in  their  minute  structure. 

By  niicroacopic  examination,  this  membrane  ^^-  ^• 

is  found  to  conust  of  a  cloaely-interwoven 
network  of  peculiar  fibres,  which  are  of  va- 
rious siiea,  ^erally  between  ,gWtb  and 
vnV*^  of  an  inch  in  diameter ;  the  larger  fre- 
quently branching  mto  or  giving  off  smaller 
fibres  at  acute  angles,  the  sides  rendered  un- 
eten  br  minute  projectiona  or  knots  upon 
them  (not  represented  in  the  ^ure)  ;  the 
laiver  fibres  are  of  a  aomewhat  flattened  or 
rit£and-like  form.  The  external  layer  of  the 
membrane  contains  the  largest  filnes.  These 
fibres  appear  to  be  analogous  in  their  che- 
mical nature  to  those  of  the  elastic  yellow 
texture,  not  being  aoluble  in  strong  acetic 
acid  ;  but  they  do  not  cml  aa  in  the  manner 
of  the  elastic  tissue  (lee^.  ii.  i). 

The  perch n>ent-4ike  coTeringa  of  the  ^gs 
of  serpents  and  lixards,  which  have  no  calca- 
reoua shell,  seem  to  be  composed  of  a  greater 
number  of  layers  of  the  fibro-laminar  texture 
now  deacHbed, 

The  albumen,  or  white  of  the  m,  comjwe- 
benda   aemal   layers   of  glairy,  albuminous,  I 

tonifluid  substance  deposited  round  the  yolk, 
the  chalaisB,  or  givuunes,  or  twisted  cords, 
and  the  condensed  la^cr  of  albumen,  forming 
m  thin  membranoua  inveatment  immediatelv 
over  the  yolk  membrane.  In  a  perfectly-fresn 
egg,  or  in  an  egg  taken  from  the  oviduct  pre- 
TMiisly  to  its  being  laid,  the  whole  albumen 
hM  toe  consistence  of  a  moderately-finn 
Jeily  i  but  very  soon  the  outer  port  becomes 
fluid,  and  dtows  of  the  freer  motion  of)  the 
ptfU  witUn  the  sbdL  This  solution  of  the 
albumen  proeeeda  to  a  greater  extent  after 
some  boon'  incubation,  especially  over  the 
dcatricula. 

The  deeper  part  of  the  albumen,  or  that 
next  the  yolk,  is  more  dense  in  consistence.        JCnwr  a,  iMtM  litdulm,  offii—.  (c  « 
No  part  of  it,  when  unchanged   by  reagents.  <t^ioiUidnmtdAtotant»  on-o/ti,  F^H. 

presents  any  sensible  strucWre  either  to  the  *.  Yolk  from  th.  u|.p«r  part  of  lh<  oridvt  «-a 
naked  eye  or  when  viewed  microscopically.  ,ft„  n  hu  vtonl  it,  ihowing  ■  tUo  conrina  .t 
If,  bowevo',  the  soft  content*  of  a  freah  egg,  slbnnxn  on  the  j'olk,  (bnniDg  th<  chaluifanua 
or  one  renwTed  from  the  oviduct,  be  taken  mEmbrane,  and  tha  t«i>t«dcbalaic  extaodinft  fnm 
ttom  within  the  diell,  and  thrown  into  water  fl'L'TlSi^i^''™  J^rfJ^lT^  ^ 
dthef  pure  or  with  a  bttle  acetic  «Hd  mixed  ^J^^^^^^  """  "'^^  than  a  c«  .. 
with  it,  a  slight  turtridity  or  coagulation  of  ^  sketch  of  lh«  My  fcnw«l  dulua  ftm 
the  albumen  takes  place  on  the  surface,  which  oppoat*  sidca  of  tha  yolk,  strrtchcd  to  thiii  tu.l 
brinn  out  the  appcwwice  of  a  siHial  arranie-  I«ii{^,  sad  ihowiug  ths  oppodte  diractka  id  tV 
"^  SDinl  in  each. 

■  8«  lb*  worka  at  R«nli0D  and  Mhan  oo  the 
Ess*  of  Biida.  Caru*  anil  CKto,  Erlaultfai^Mafcln 
d<r  Vtrglakb.  Anal,  part  v. 


D.  Egg  fmm  the  lower  put  of  ths  „ 
enrlifiocu'llKisUiniiUiKhei)  tba  deposit  of 
Doi  i<  conptete ;    th«  spinl  arrangiuneut  of  tbfl 
ilbomoi  EOAda  puoifvt  by  slight  cdgqlAtion. 

Uicbed  to  the  opposite  ends  or  pole*  of  the 
'oUb^QKaiuof  a  membrane  which  lookaex- 
vtif  like  ■  continuBlion  of  the  twUted  part 
of  lueie  bodies  opening  or  expanded  over  the 
ur^  of  the  vitelline  membrane.  Theae 
Mid  attracted  conaidereble  ootice  from  the 
eBiiff  obxrven  of  the  »tructiire  of  the  egg, 
>Dd  bire  had  Tartoiu  uaet  attributed  to  them  ; 
biii,ir»e  majr  judge  from  the  varieties  they 
•rttuliiect  to  in  the  fowl  and  other  birds,  and 
<^  atMBice  in  the  ova  of  scaly  reptiles 
(Mbtnriae  very  similer  to  those  of  birds),  it 
■ouM  ^ip'*''  "'^  ^^y  "^  <>"'7  °f  aecoadary 
"•potance. 

Unc  oTtbe  cbalaae  ia  directed  towards  the 
Ivgtr,  and  the  other  to  tlie  smaller  end  of  the 
n?,  and  the  latter  usually  adheres  with  some 
iraaem  to  the  inside  of  the  shell-membrane, 
while  that  of  the  large  end  floats  more  freely. 
In  ibii  manner  the  yolk  moves  more  freely 
•1  [be  Urge  than  at  the  small  end  of  the 
^.  He  spiral  twist  is  in  opposite  dlrec- 
t>«u  in  the  two  cbalozRi  a  circumstance 
i^ipcnding  on  the  manner  of  th«r  production, 
^}  the  gntdoal  dcpoisit  of  albumen  and  the 
^I»i]  010600  of  the  yolk  during  its  descent 
'n  the  oriduct.  The  membrane  which  pro- 
cndi  from  the  chalazs  over  the  aurfuce  of 
ibe  yolk  has  been  called  cholaiiferous ;  and 
the  (intnei-thaped  dilatation  of  the  cbslazse 
"Iwe  tbej  join  the  membrane,  baa  been  sup- 
posed to  be  the  opening  of  a  tube  passing 
■hrough  tfaew  bodies,  and  serving  as  a  conduit 
frpm  the  white  to  tlie  yolk  ;  but  entirely 
*ithoaimuon.  Tbe  chaluiferous  membrane 
*e<l  inoermovt  twiated  part  of  the  chalazE 
Wi  <n  fact,  nothing  more  than  the  first- 
•IcptMiied  and  densest  parts  of  the  albumen  1 
»or  ii  any  importance  to  be  attributed  to  a 
nined  line  or  Ibid  of  the  membrane  whicb  is 
°<ta>  seen  stretchiiw  over  the  yolk  between 
ike  adbenng  imrts  oT the  opposite  chalazte. 

"like  hrt  of  the  upturning  of  the  side  of  the 
folk  vhicfa  bears  the  cicatriculs  haa  already 
'x™  *dnned  to.  a*  well  as  ibe  suppoution  that 


the  chalaue  may  be  the  means  of  securing 
this  position  ;  but,  although  it  is  well  ascer-' 
tainm  that  these  bodies  control,  in  varioua 
directions,  the  motions  of  the  yolk,  ihey  can- 
not be  the  cause  of  the  uptummg  of  the  cica- 
tricula  ;  as  this  is  secured  by  tne  difference 
of  specific  gravity  in  the  upper  and  lower 
parts  of  the  ^olk.  The  true  action  of  the 
chalazs  is  to  limit  the  motions  of  the  yolk  in 
the  long  axis  of  the  egg,  and  control  the  rota- 
tion during  a  certain  time  ;  but  in  incubation 
the  relations  of  the  chalazce,  white,  and  yolk 
are  very  soon  changed  ;  and,  in  the  progress 
of  these  changes,  the  remuns  of  the  denser 
white  are  collected  at  the  lower  part  of  the 
eg^.  If  a  fresh  egg  be  turned  round  on  its  long 
axis,  the  cicatriciila  will  keen  its  position  up- 
wards for  one  turn  or  a  little  more,  and  then, 
hy  the  twisting  of  the  chalazee,  the  yolk  is 
carried  complete!}'  round,  and  balances  itself 
again  with  the  cicatricula  uppermost  in  its 

The  accessory  parts  of  the  eeg,  now  de- 
scribed, are  formed  round  the  voUi  or  ovarian 
cggduring  its  descent  through  the  oviduct ;  and 
as  they  may  be  r^^rded  as  only  indirectly 
connected  with  the  functions  of  the  true  ovu- 
lum  in  their  relation  to  embryonic  develop- 
ment, it  maybe  best  to  complete  their  history 
al  this  place  b^  stating  what  has  been  ob- 
served Bs  to  their  formation,  referring  for  this 
to  the  researches  of  Purkinje,  Coste,  and 
others,  which  1  have  confirmed  in  most  parti- 
culars by  the  examination  of  a  considerable 
number  of  fowls  during  the  process. 

ForTaaHon  of  the  exiemal  or  aeceuory  parli 
ofthebird'!  egg. — These  parts  are  produced 
with  much  greater  rapidity  than  those  of  the 
ovulum.  Many  fowls  lay  an  ^g  every  twenty- 
four  hours  for  a  part  of  the  season,  while 
others  lay  only  every  second  day,  or  two  or 
three  days  in  succession,  generally  at  a  later 
hour  on  each  successive  day,  and  then  intermit 
for  a  day  ;  other  fowls  lay  regularly  nearly 
everylhirt^-six  hours.  There  ia  probably  some 
difference  in  the  rapidity  of  the  descent  of 
tbo  egg,  or  at  least  m  the  length  of  time  it 
remains  in  particular  parts  of  the  oviduct,  in 
these  various  cases  ;  but  in  general  the  whole 
passage  of  the  e^,  from  the  time  of  the  re- 
ception of  the  yolk  by  the  infimdibulum  to  its 
being  l^d,  occupies  about  twenty-four  hours. 

ll  a  fowl  which  is  laying  only  every  seconil 
day,  be  killed  and  opened  from  seventeen  to 
twenty  hours,  or  if  one  which  is  laying  daily 
beopened  from  three  to  six  hours  after  the  last 
egg  was  deposited,  one  of  the  ovarian  capsules 
will  sometimes  he  found  completely  enveloped 
by  the  infuudibulum  of  the  oviduct,  which  is 
thus  in  the  act  of  rec^ving  the  ovulum  oryolk 
about  to  be  dischar^  b^  the  cleaving  of  the 
capsule  along  the  stigmetic  band.*  The  inliin- 
dibulum  is  contracts  round  the  neck  or  pedi- 
cle of  the  ovarian  capsule,  so  that  the  whole  is 
embraced  by  it  with  moderate  firmness,  and 
the  yolk  thus  usually  passes  scciudy  into  the 


oviduct  1  but  it  occasioaallj  happens  tlmt  J-ig,    47. 

cap«ul(»  bunt  witliout  being  to  embraced,  or 

that  tile  process  ii  diiturbed,  and  the  sub- 

itance  oi^tlie  yollc  blling  into  tlie  abdomiml 

CBTity  of  the   ibwl   either  produces  serioua 

injury  bv  peritoneal  inflammation,  or  may  be 

gradually  removed  bv  absoTption. 

The  ^olk  enters  the  infundibulum,  witb  its 
long  axis  corresponding  to  that  of  the  oviiluct, 
consequently  with  the  cicatricula  on  its  side, 
which  we  shall  find  to  be  ita  position  also  in 
the  completed  egg. 

The  paaaase  of  the  jolk  through  the  first 
two-thirdi  of  the  length  of  the  oviduct,  in 
which  part  the  albumen  is  deposited,  is  very 
rapid,  scarcely  occupying  more  than  three 
hours,  according  to  Coste*,  before  it  arrives 
in  the  narrow  or  constricted  part  of  a  more 
limited  extent  (isthmus),  in  which  the  mem- 
braneofthe  shell  is  formed.  About  three  hours 
>m>Tesufficeforthisprocess,Bnd  the  ovum  then 
enten  the  diUted  portion,  which  has  been 
called  uterus,  in  which  the  substance  of  the 
■hdl  is  deposited  and  gradually  consolidated 

The  albumen  begins  to  be  deposited  round 
the  volk,  immediately  upon  the  entrance  of 
the  latter  into  the  oviduct)  at  first  in  ■  thin 


ibsetfuently  becomes   condense 

..I — f ibrane,   and   in    .,.._ 

tending  beforo  and  behind        Dttcfttofilitm  n  At  miductofO^  Ttri 


cbalanferous    toembrane,   and   in   two    loiu 

narrow  portions  extending  beforo  and  behind        Dttatt  oftkt  m  n  i 

the  yolk  from  ita  poles,  which  portions  of  (."fl^ 


albumen  are  at  Gnt  straight  and  simple,  but  *•  Inftindibnlar  openlnB  of  tha  oridBcl ;  ■,  a^  f. 

afterwards   become    twisted    and    form    the  ™"'  "^  ""  oviduct  laid  open  j  •,  (,  ovon  opntd. 

chalaae.     (Se«&.  46,i.)  ihojring  lli.yolk.  iJbQnian  and  riisll,  a,alUi.t«a 

I     .1             .     ^T?    cX.      iL       ■  -e                 ^  bladJer;    r,  oviduct)   c,  D,  kidney  1    a,  aretari  ■, 

In  tlie  n«t  part  of  the  album imferous  part  tanainMlon  of  the  oppodta  ovidurt. 

of  the  oviduct,  in  which  the  glandular  slruc-  .,         ■    1  ,      ■     .   .  *           ,  .t         .      . 

turc  is  most  fully  developcl.  the  albumen  is  "i''  T"^  l«m"«ted  form  of  the  outer  brer. 

depodted  in  much  greater  quantity  round  the  "l  •;>'»""".  ^^  'he  mariied  »rtuo«ty  of  the 

yolk  and  chnUziB,  Sot  following  the  form  of  <*?''**/     I'."  «"y  W  understand  bo-  the 

Ihc  Utter,  and  tlius  soon  gives  to  the  whole  ^"^   '^,™  J'  «"",?'  ''"  ^*V^\  ^  "* 

the  oval  shape  which  belongs  to  the  egg;  and  ^^^  ''^  albumen.    The  nuse  of  the  [>e«i- 

we  then  recogniw.  previoufto  the  fo^ation  !""  """"'T  '"  *hich  the  chaUne  are  twwed 

of  the  shell  or  its  lining  membrane,  that  the  "  ","?  *°,  "°"»^^^3  'T^'V^^   "  ""i^ 

narrower  end  of  the  oval  is  placed  down-  "Pl«?ed  ".foU"?"-    Aa  alre^,  remarted. 

ward.,  or  advances  first  in  the  oviduct.  't*  'P'™*  'T'  "  '"  ■"  '''1*^"  ^TTt^. 

During  the  passage  of  the  egg,  and  the  '^^'>  '*'t^JJ'^    u     "^  '"^■^  "^^ 

formation  of  tfi7alf.umen,   nteXane,  and  °*^  '^"'^  therefore,  have  renwned  m  . 

Jiell,  .  greatly  incr«sed  determinaUon  of  5"'^*  '^^  "^  "  '""P^  r"Vl'«  ***^- 

blood  U  Sliacr^  in  the  vetaeU  of  the  se-  ^J'*'.'''  '^  "V  ^  ""PP*^.""'  ^^^  «»«'« 

veral  parte  of  the  oviducL     (See  &.  *7.)  f  "'f.'*"  '^'''S^S.'IST*'!?  "*'°j*"  "^l' 

Tbe7ormationoflheaccei*,ry-^o?the  •'""'^f'"*  "^  behind  ^de«e«Iing  ™lk. 

egs  appear,  to  proceed   newly  in^e  ««ne  remain  comn.r-ti.ely  tt  re-t,  whde  th«  tody 

.^n^  in  the  sc^y  reptiles  as  In  birds.    The  T'^'*''  ?^"f?  T"'^j"™li.\'*^ 

*;companjing    figi  reborrowed    from    the  *I«»«It  ^'bojcedbyOw  ovuluct  ha.  the  ro- 

article  lUi'tilia.  "  iHustrwive  of  the  main  '-nM"»t«''> 'nH>r«..ed  upon  «;«,  a.  u  more 

feature,  oi"  the  process.  prt>h.be.  when  the  cl«la«  become  a^hed 

The^lvandiiKmotionoftheeggofthefowl  !?  -"^  I"'*'::?'  '"   **" -.If^t^,  'l'^'^ 

UcausedbytbcperistalUcactionlfthemusca-  their <>uter  «kI.  iw«  wtth  it,  whde  the  volk 

l.rco«oflheo.iduct,whichm.ybeea.ily.een  "'th-n.  to  which  themnerends  of  the  chJam 

in  uiy  laying  fowl  opened  imiiediutcly  after  «  G-'^J.  d""  ^^  "^^-te 'n  the  »jne<Up«e; 

dmh.    the  egg  doei  not  descend,  however.  *  "T'^TZ.^tJ*"^ 'it^^l^'^T 

in  a  straiglit  line,  but  in  a  spinl  direction  P««J«w  ^  ^  "jdo  ""  *'«*^  *^  cK-tncuU 

«»naing   Witt      ■          -^-         ■■           •-  "  "1— I  tn  «-™.n  u™«™.  „,«  m  «« 


gJwith^which   the   mucous    tSbJww  degree  contribute ;  «.aihu.  the  volk  ^  luft.- 

Sf  the  oviduct  U  beset.     Two  peculiarities  '"£,"*  "P"*''.**"  o"^" ''"."'".^^^ 

in  the  structure  of  the  albumin^,  pwt  of  *^h«ta»  are  twisted  upon  their  rooU  atiacbtti 

the  egg  r«u!t  from  tbb  spiral  motion_vi«,  ***  **"  ■"*«  ^^  ^'  3"^' 

.,-,.,  „.,.',.  *  It  oaithttobeobmTed,biiw.vsr.(liat  amfdliur 

•  lllrt.  pta.  <t  partic.  dn  INrvcL  4t  ^^  CoMeTthe  yolk  does  not  at  first  roUta  0^ 
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Although  it  csn  scanxly  be  doubted  that  rapidity  -,  but  we  are  not  yet  sufGcientlj  ac- 
the  ch^Bis  are  produced  during  the  de-  quainted  with  the  nature  of  this  process,  for 
tcmt  of  the  ej^,  while  the  albumen  ia  being     ttte  phenomena  of  the  Eolidification  and  G- 


dqiodled,  it  ii  worthy  of  remark,  that  the     brillar  organisation  have  notbeen  minutely  ex* 
Iwutrd   atructure  of  tbese  bodies  ia  usually     amined,  nor  has  any  diSerence  yet  been 


not  to  be  seen  till  aAer  the  shell  has  begun     tained  between  the  Eubstance  secreted  in  the 
to  be  forraed*  i  but  it  is  very  probable  that    isthmus,  which  undergoes  the  fibrillation  with- 
out caiciGcation,  and  that  of  the  uterine  dila- 
Fig.  46-  tation,  which  seems  to  have  no  such  tendency, 

remaining  amotphous  or  cellular,  and  baring 
very  soon  a  depoHt  of  calcareous  matter 
formed  in  it. 

By  the  time  tfae  egg  arrives  in  the  uterus, 
it  has  acquired  its  peculiar  oval  form,  the 
small  end  pointing  downwards  in  the  oviduct. 
The  cause  of  thb  form,  which  is  already  tp- 
parent  in  the  white  prerious  to  the  formation 
of  the  shell,  is  somewhat  obscure,  on  account 
of  the  compleiity  of  the  mechanical  condi- 
tions  inliuencinK  the  t^  in  its  passage.  It 
may  probably  depend  on  the  circumstance 
that  the  soft  mass  dilates  the  oviduct  more 
gradually  as  it  insinuates  itself  between  its 
coats,  in  being  propelled  onwards,  while  the 
part  of  the  duct  through  which  it  has  passed 
contracts  more  abruptly  and  firmly  in  conse- 
quence of  the  stimulus  of  distension  to  which 
it  has  been  subjected.  But  the  variety  of 
forms  which  occurs  in  the  c^gs  of  diflferent 
birds  and  other  nnimaU  must  not  be  for- 
gotten, as  indicating  that  the  peculiarity  of  a 
lesser  and  greater  end  is  not  essential,  and 
may  d^>enir  on  very  slieht  or  trannent  cir- 
cumstances. Perhaps,  the  greater  density  of 
the  albumen,  secreted  over  the  end  which 
advances  first  in  the  oviduct,  may  also  have 
some  effect  in  giving  this  part  the  smaller 
volume.  It  certainly  seems  remarkable  that 
Pmilitit  ^  lilt  fS  m  tlu  otiduet  at  U  dacadt.  the  ends  of  the  egg  should  be  moulded  into 

r.  rf  th.  ovidact  near  th.  lo-sr  end  "?  '"^^^  "«*  "!J"'14  a  surface  as  that  of 
\  fiwn  ■  fowl  killwl  thrae  snil  a  half  ">e  membrane  and  shell  by  a  tubular  organ. 
mam  bhc  uu  lart  tgg  was  laid.  Ths  greater  part  In  some  rare  instances,  however,  I  have  ob- 
rf  tk«  iSbmata  ha*  been  dapodted,uid  the  egg  has  served  irr^ularilies  of  form  at  the  extremides 
MOM)  iu  pscQliar  ftwm,  tbe  snull  rad  of  the  oyjl  gf  ,1,^  egg^ndicating  an  imperfect  contraction 
rfST^       '         c««™»Ia  pUced  on  the  Sid.     ^f  the^duct  during  the  i>assage. 

^^  The  ^g  remains  a  much  longer  time  (from 

this  may  depend  on  their  not  having  pre-  twelve  to  eighteen  or  more  nours}  in  the 
viotuly  acqaired  sufficient  opacity  or  conden-  uterine  dilatation  of  the  oriduct  during  the 
sation  to  render  their  tortuous  structure  ob-  fonnation  of  the  shell.  The  mucous  mem- 
(ioa*.  Indeed,  Von  Baer  has  observed  them  brane  of  this  part  differs  in  structure  coou- 
to  nake  their  appeaiance  by  increase  of  their  derably  from  the  rest:  it  presents  over  its 
opacity  frtNn  exposure  while  under  actual  whole  extent  large  villous-hke  processes,  or 
etMTVation.  short  folds,  of  a  flattened  form, containing  small 

It  baa  been  ascertuned  by  experimental  follicular  glands,  from  which  the  substance  of 
obaemtion  that  the  membrane  of  the  shell  the  shell  is  secreted.  As  soon  as  the  egg 
is  formed  in  the  narrow  part  of  the  oviduct,  enters  this  part  of  the  passage  a  thickish 
termed  the  isthmus,  whicn  intervenes  between  white  fluid  is  poured  out  from  tne  membrane, 
the  alban^niferous  part  and  the  uterine  dila-  which  speedily  copulates  on  the  surface  of 
latioo.  It  cnnsisti,  no  doubt,  in  the  Rbrillation  the  membrane  lining  the  shell,  and  \eiy  soon 
of  MQtoGdated  albumen,  or  some  analogous  we  can  percdve  with  the  microscope  small 
tUMtact,  which  must  take  place  with  great  heaps  or  united  groups  of  particles  somewhat 
of  a  crystalline  appearance,  but  in  reality  cal- 
Tiikia  Ih*  while,  and  that  it  U  only  tovirda  Che  cified  blastema  studded  over  (he  whole  surface, 
ndcf  tba  period  of  its  puajng  (hrriDgh  the  otidart  These  are  the  calcareous  particles  of  the  shell, 
thstatiqanlbctka<lrtheslbaIIlcn,whichtheaoccar^     ^hich  are  depoMted  in   a  delicate  matrix  of 

'E^S2Sl'2f.l!l;?S."*J;"^:i^*"Vi,     ]  »'«°«J  tissue  of  a  large  cellular  structure. 

UtsAesiaa  between  tlw  lunsce  or  the  yolk  and  ZJr                                   "   -i,     ■ 

—^^^^^  "is  «.gr«tM  to  pmsnt  the  degree  J^e  deposit  goes  on  rapidly  incr«»i^:  at 

m  refemd  to.  fiwt  the  shell  is  soft,  it  remams  fnable  for 

Tea  Baar,  Cber  Entwitk.  p,  SI.  a   considerable    time,   and,   subsequently,   it 


68 


OVUM. 


gradually  acquires  the  peculiar  dry  hardness 
which  characterises  it  af^er  the  egg  is  laid.* 
The  view  of  H.  Meckel  that  the  animal  basis 
of  the  shell  is  formed  by  the  separation  of 
a  layer  of  the  mucous  membrane  of  the  ute- 
rine part  of  the  oviduct  does  not  appear  to 
be  established. 

During  the  time  that  the  shell  is  forming, 
the  distinction  between  the  softer  and  thinner 
external  albumen,  and  the  more  dense  and 
deeper  part,  becomes  more  obvious,  and,  at 
the  same  time,  according  to  M.  Coste,  a  cer- 
tain degree  of  liquefaction  occurs  in  a  layer 
of  albumen  immediately  surrounding  the  yolk, 
which  allows  the  latter  body  to  float  more 
fireelv  within  the  superincumbent  albumen. 

The  ^g  remains  in  the  uterine  dilatation 
till  it  is  about  to  be  laid.  The  expulsion  of 
it  from  this  cavity  through  the  narrow  part 
of  the  tube,  leading  into  the  cloaca,  requires 
very  strong  muscular  contraction  for  its  ac- 
complishment ;  and,  although  the  egg  always 
descends  in  the  oviduct,  and  usually  lies  in 
the  uterus,  with  its  narrow  end  downwards, 
both  Purkinje  and  Von  Baer  state  that  they 


have  someUmes  seen  its  position  inverted 
towards  the  end  of  the  time  of  its  residence 
there  in  consequence  of  the  force  of  the  mus- 
cular contractions  of  the  wall  of  the  oviduct. 

Ovarian  ovum  of  birds  ;  ovuittm  ;  yolk  and  Um 
contenU, — The  yolk,  yelk,  or  vitellus  (Jaumc^ 
Fr.  DoUeTt  Germ.)  consists  in  the  newly 
laid  egg  of  the  external  enclosing  vitelline 
membrane,  of  the  yolk  substance,  a  mas*  of 
vesicular,  cellular,  and  granular  matter  of  va- 
rious structure,  to  which  as  a  whole  the 
membrane  gives  a  subglobular  form,  and  on 
the  Hiirface  of  thu  mass,  below  or  within  the 
vitelline  membrane,  and  on  that  side  of  the 
yolk  which  naturally  turns  uppermost  in  the 
complete  egg,  the  cicatricula,  or  embryo  spot, 
a  thin  disc  of  organised  cellular  structure,  in 
which,  under  the  influence  of  heat  and  air, 
as  during  ordinary  incubation,  the  embryo, 
and  its  accompanying  foetal  membranes,  &c,^ 
are  first  formed. 

The  cicatricula  of  the  laid  egg,  as  has  al- 
ready been  remarked,  however,  has,  during  itit 
descent  through  the  oviduct,  undergone  some 
part  of  those  changes  >Khich   belong  to  the 


Fig.  49. 


Fonm  of  the  FowFi  egg  and  Uructurt  of  the  golk  a»  ixhiUted  bg  a  seetiom, 

A.  Sectkmal  view  of  the  fowl's  egg;  a,  yolk  enclosed  by  its  vitelline  membrane;  ft,  ^,  inner  art  I 
outer  puts  of  the  albumen:  e,c,  chslszie;  d,  two  prindpsl  layers  of  the  lininf^  membrane  of  tht 
shell ;  e,  calcareous  shell ;  /,  air-space  between  the  two  layers  of  the  shell  membrane. 

B.  Outline  of  the  yolk;  a,  cicatricula;  b,  nucleus  of  the  cicatricula;  c,  yolk  cavity  or  latebra,  an«l 
canal  s  d,  concentric  deposits  of  yolk  substance  or  halones ;  m,  vitelline  membrane. 


fecundated  condition,  and  by  which  the  found- 
ation is  laid  of  that  structure  in  which  the 
future  embryo  is  more  immediately  developed ; 
for  it  has  now  lost  its  germinal  vesicle,  and 
from  being  formed,  as  at  first,  of  mere  granules 
or  simple  spherules,  it  has  acquire<i  a  true 
organised  cellubur  structure.  It  now  conrii.its, 
in  lact,  of  the  delicate  discoid  collection  of 
cells,  which  has  been  called  blasioderma.  It 
may  be  proper,  therefore,  to  consider  the  mass 
of  the  yolk  and  the  germ,  in  their  unfecundated 
state,  while  still  within  the  ovarium  capsule, 

*  It  is  to  be  remarked  that  the  animal  basis  of 
the  calcarsoas  shell  is  of  qnite  a  difl'ercnt  structure 
from  the  fibrous  lining  membrane  of  the  shell ;  and 
the  Mlcareoos  depomt  is  not  to  be  rM»rded  as 
taking  place  In  that  fibrous  membrane.  The  outer- 
most layer  of  the  Uninff  membrane  adheres  very 
firmly  to  the  shell,  which  may  have  misled  some 
on  this  point,  who  describe  the  animal  (msIs  of  the 
eal<*areoos  sbeU  as  of  the  same  structore  with  the 
fibruus  lining  membrane. 


next,  after  the  ovulum  has  entered  the  ovi- 
duct, and,  subsequently,  when  it  is  laid  : 
reserving,  however,  for  a  latter  part  of  il»«» 
article  the  account  of  the  process  by  which 
the  change  in  the  cicatricula  referred  to  takr^ 
place. 

In  the  newly  laid  egc  the  yolk  forms  an 
ellipsoidal  mass,  somewhat  flattened  on  the 
upper  or  cicatricular  surface,  and  with  ii% 
long  axis  corresponding  to  that  of  the  eeu- 
Its  largest  diameter  is  about  one  inch  and  a 
quarter,  its  shortest  about  an  inch :  it  floats 
within  the  white,  capal)le  of  a  cerUin  degree 
of  motion,  which  is  controlled,  as  before  ex- 
plained, by  its  own  specific  gravity,  and  by 
the  attachment  of  the  chalaxae. 

The  yolk  substance  is  not  of  the  same 
nature  throughout,  there  being  a  part  of  a 
lichter  colour  in  the  centre,  about  one  fourth 
of  the  diameter  of  the  whole;  from  this,  a 
narrower     prolongation     extends     upwards 
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lonnb  the  cicatricuK  near  which  it  again  obvious  when  the  eeg  h  first  Iciiil,  is  the  lame 
wiikos  Bad  Riireailn  out  like  a  shallow  cone,  which,  after  some  hours  of  Incubation,  ex.- 
Thii  whiter  internal  substance  constitutes  pands,  changes  ils  figure,  and  becoming  still 
V hat  has  been  called  the  central  cavity  (or 


laiebra)  of  the  volk :  the  whole  of  this  inner 
part  has  something  of  the  shape  of  a  flask, 
vriih  a  narrowing   neck   and  a   wider  mouth 


/i^.50. 


or  dosed  in  by  the  cicalricuja.  (See_fig.  49.) 
The  shape  of  the  ^olk,  I  have  said,  is  not 
ihil  of  a  r^ular  ellipsoid  ;  the  less  density 
of  the  upper  port,  which  is  towards  the  dca- 
tricula,  giving  rise  to  a  widening  of  the  yolk 
on  that  side,  as  HMy  be  seen  in^.  44,  a,  which 
represents  a  vertical  section  of  an  egg  boiled 
while  lying  on  its  side.  This  does  not  depend 
nmfiy  on  the  rising  of  oil  globules  in  greater 
quantity  to  the  upper  side  of  the  yoU,  but, 
u  has  already  been  noticed,  on  the  Gxed 
prrtloaiinance  of  globules  containing  oil  in 
ibe  neifbbourhood  of  the  cicatricula. 

Neither  is  the  outer  deeper-coloured  por- 
tion of  the  yolk  altogether  uniform  in  structure 
«r  appearance ;  for  it  will  be  seen,  both  in  the 
law  and  boiled  era,  but  most  easily  in  the 
Utter,  that  sevcraTcon centric  layers  surround 
the  central  cavity  and  canal  of  the  yolk,  as 
■ell  ai  the  funnel-shaned  dilatation  which 
iiet  below  the  cicatricula.  These  layers  are 
Mrkcd  by  a  slight  variation  in  colour,  and 
ite  iiienJed  by  B  difference  in  the  minute 
s^ructare  of  the  corpuscles  composing  the 
ijicraate  layeri.   They  probably  depend  upon 


SlmctMrt  of  Ilia  rieaMcula  in  a  laid  FtmTt  ej^. 

A.  Diigismmstic  Bection  oT  1h«  yolk  near  tbe 
cicBtiicoli,  enlarged;  a,  vitalline  membiane;  fi, 
ciutricuU;  t,  nucleus;  d,  canal  leading  M  the 
cavity  {  t,  t,  lirge  yolk  corpuscles  of  tbe  coloured 
part:  the  corpuscles  are  not  repreeested  of  tbeir 
real  proportional  dzea,  but  more  with  ■  view  to 
■how  their  general  difterence. 
.      ,  ,  B.  Enlarged  view  of  the  cicatricula,  as  teen  from 

tbe^vwthof  the  coloured  part  of  the  yolk     above  on  the  surikcs  of  tho  yolk  in  an  impregnated 
bangiDoreor  leaarapidBtdiSerentBUCCessive     ^B-  f"*  "lark  ceotral  space  or  transparaDt  ins 

P"™^  dSe  Wo^  "■  "^"^  '"'"  '"''  ""'  "  '"" 

Ihe  cicatricuU  of  the  newly  laid  eg!  is  a  '',!'cic.tri?Si'.ofananfecoi,dat*dlaideBgMn.Uad 

^t  of  an  opaque  _yeltowi»h  white,  easily  dls-  <rf  the  central  traiuparent  area  a  number  of  rather 

bi^ished  by  its  difference  of  colour  from  the  irregnlu  Iruupareot  spou  are  seen, 

rest  of  [he  yolk,  about  one  sixth  of  on  inch  ,               .         , 

io  diameter,  and  Iviog  immediately  within  the  """^  ."^'T'  ^'^""^  ^r  J"-*?'" ,  transparent 
Titciline  membran'e,  in  connection  at  its  mar-  "1^  '"  ^^^  <=*^"i"  ?f,  *!"=*•  '''«  ^°'^^y°  ^ 
rm  with  the  most  superficial  Uyer  of  the  g"iBtobe  formed;  while  theoutermoreopaque 
jolk  suhatance.  Examined  in  a  favourable  1^'  '",'='"'""  '^"  S'^^'^r  thickness,  and  u  con- 
Mil*  it  will  be  found,  that  in  the  laid  egg.  ""'^  afterwards  into  the  vascular  and  pen- 
Am  fecundated,  the  cicatricula  consists  of  ph era  part  of  the  cerwmal  membrane  which 
s  central  clearer  and  thinner  pari,  and  of  an  T'^''  oyer  the  yo  k.  Round  the  margin  of 
nternal  more  c^que  annular  portion.  The  ""^  eicatncula  the  deeper-coloured  yolk  sub- 
central  part  U  about  one  third  the  diameter  '*'""",  'P,"^"  "="!  '"  *  perfectly  fresh  or 
of  the  whole,  and  seems  as  if  it  perforated  newly  laid  egg  to  be  mtersected  by  oneor  more 
the  remainder  of  the  disc  with  a  circular  fine  circles  of  a  lighter  colour.  These  seem 
fmuK,  Moething  after  the  manner  of  the  '"  •"=  .']'e  .^a^e  wTiieb  afterwards,  expanding 
pupil  of  the  iria.  There  is  not,  however,  any  ""f  widening,  constitute  the  Aatoe,  which  pre- 
p«ribi>tioD  in  reality,  but  only  a  greater  thin-  i^^eand  accompany  the  e 
>»  and  transparency  of  the  central  part  of  ""»"'  """"''""'■  "•""  "■-  ' 


the  diic.  Ndifaer  is  this  central  part  entirely 
dear;  for  there  is  placed  below  its  middle  a 
round  heap  of  whitish  granules,  described 
b;  Pander  m  the  nucietu  cicatricultr  (see  thi 


C-ure  In  section),  which  gives  greater  opacity     V^-^'      ''  .      , 
to  that  part  when  viewed  directly  from  above,    '"e  aifterence  in  1) 


I  of  the  ger- 
■  the  yolk.    These  circles' 
at  the   surAice    of   the 
layers  of  lighter  substance,  which, 
already  mentioned,  may  be  seen  surround- 
ing the  central  cavity  and  canal  of  the  yolk 


the 


IS  not  improbable  that, 
-     -  of  the  central 


The  central  part  of  the  cicatricula,  already     ""**  Peripheral  parts  of  the  cicatricula  Just 

stated  proceeds  from,  or  is  connected  with, 

•  It  B*y  be  here  meationed.  that  by  far  the  best    the  peculiar  process  of  fisauring  or  segmen- 

»)i  gf  txaminifig  the  nitnr^  sppearanf  e«  of  [he     tation  which  follows  the  disunnearance  of  the 


J  sppearanfea  of  [h«  tation  which  follows  the  disappearance  of  the 

P«-  » they  lie  ia  the  opened  egg.  I.  to  allow  a  germinal  vesicle  from  its  cent^  part  in  the 

™j«  ilroBir  or  of  direct  iunliglit  to  fjjl  upon  [be  5         j  .   j  l    .     i.       ,        ■    t;  »    ■_• 

[Ml -hithb  U  wished  to  investigate,  throVgh  an  fecundated  eggj   but  the  descnpnon  of  this 

•pmm  la  a  screen,  which  places  the  rtstofiha  process   bcbngs   to   a   later  section   of   the 

•tg  ud  the  obwrrer  in  comparative  darkness.  present  chapter. 

V  3 


The  deatricula  of  tbe  unTecundated  egg. 
Rich  u  U  laid  by  fowls  tecluded  from  the 
cock,  diSen  from  that  now  described  princi- 
inllj  in  the  absence  of  the  marked  dia- 
tincttoa  between  the  central  clev  end  the 
I>eripheral  opaque  port.  Tbe  germinal  ve- 
Hcle,  which  to  all  appearance  remains  the 
tame  in  tbe  otu?  till  the  ;oUc  leaves  the 
ovarian  captule,  is  now  no  longer  to  be  seen; 
and  the  deatricula  is  often  marked  insularly 
throughout,  but  more  especially  towanls  the 
drcumference,  with  clearer  intemds,  or  nnall 
insular  drcular  or'orol  spaces,  mingled  with 
the  opaque  substance  of  the  disc  I  have, 
not,  however,  bad  the  means  in  more  recent 
timea  of  malting  a  sufGdently  careful  exami- 
nation of  the  dcatricuta  in  this  condition  to 
enable  me  to  state  more  minutelv  in  what 
it  differs  firom  that  of  the  leciuidated 


In  the  ovarian  yolk,  while  still  within  its 
capsule,  a  white  spot  corresponding  vo  the 
deatricula  also  exists,  and  occupies  the  some 

tlace  in  relation  to  the  yolk  cavity  and  canal, 
la  structure  and  appearance,  however,  are 
•omewhatdiflerentfrom  that  of  the  true  dca- 


A.  A  iqaan  portion  of  the  itutkM  of  lb*  rips 
ovarian  puk,  showing  tb«  vltslUne  diac  or  dcatrimu, 
with  the  gtfmlDsl  vctlds  in  th*  contis,  ""g"iflsd 


a.  l^tarsl  view  at  the  sam^  to  slunr  ths  con- 
vaxltjr  prodocad  br  the  thlftnias  of  tha  dlac  roond 
Iha  germlnsl  Tsdcls. 

G.  Tmical  dlagranunatlc  sectloD  cl  the  nme ;  m, 
ritanio*  BNotRBnai  d,  grsonlai' dlsc)  g,  genslnal 

i>,B,r.  OtnalnalTMldes  mors  higUj  magnified  I 
■>,  from  ■  jolk  of  about  ons  Irolh  of  an  liKh  dis- 
aietar,  ahowing  acattend  globntia  or  gtrminal 
wfOtMi  a,  Anm  a  titiiy  rjpa  voLk,  quite  clcari  r, 
tram  anothtr  of  the  mat  period,  axjiibitlog  s  turbid 
er  atauUaly  grsnular  auaa  btm  the  actko  of  water, 

tricula  of  the  ^  which  baa  passed  tlirough 
tbe  oviduct ;  it  is  covered  by  a  layer  of  dosely 
set  nudeatcd  cells  which  lie  below  the  vitel- 
lipemenibrane;  it  contains  the  germinal  vesicle 
in  ita  centre,  and,  instead  of  bdng  thinnest 
towards  tbe  middle,  the  man  of  it*  granular 
substance  it  accumulated  in  greater  quantity 
in  that  pvt  round  and  bdow  the  germinal 
fcaide,  and  ibina  gradually  off  lowanlt  the 


marpn.  NevertheleH,  its  much  lighter  eokxir 
than  the  surrounding  part  of  the  yolk  aiskct 
it  always  easy  to  distinguish  it.  Its  mtrittn, 
however,  is  not  so  well  marked  e«  that  of  tbe 
true  deatricula ;  for  the  opaque  whldsh  sub- 
stance seems  there  gradually  to  pats  toto  or 
be  continuous  with  uie  moat  supvficial  Ufa 
of  cells  covering  the  yolk.  To  this  ovsnu 
representative  of  the  deatricula.  Von  Bia 
has  given  the  name  of  itrtOwm  proGgenm.  It 
is  also  somewhat  smaller  than  that  of  tbe  laid 
ea.  It  is  usually  to  be  found  on  that  psK 
olthe  yolk  which  is  next  the  ovary,  whicli, 
sa  the  yolk  hangs  within  ita  capcut  in  the 
usual  attitude  of  the  lurd,  vrill  be  upoa^ 
most,  and  for  the  most  part  is  situated  cIom 
to  the  pedicle  of  the  ovarian  captule.  This 
position  is  not,  however,  a  constant  one  :  for 
sometimes  the  deatricula  is  teen  on  the  ddei 
of  the  yolk,  or  towards  the  stigmatic  hand 
of  the  capsule,  but  rarely,  it  would  tppvr, 
towards  the  ends  or  poles  of  tbe  yolk. 

The  deatricula  may  geoerally  be  perceived 
on  the  surface  of  tbe  yolk  when  tne  ouur- 
most  layers  of  the  caosule  have  been  r^ 
moved,  and  the  germinal  vesidecan  be  disdB- 
guished  in  it  shining  through  the  inner  layerof 
the  captule  and  the  vitelline  membrane,  b  is 
placed  dose  bdow  the  nucleated  edit  which 
line  the  latter,  and  adherea  along  with  ibtm 
somewhat  to  its  inner  turikce;  to  that  in  gene- 
ral, it  is  easiest  to  remove  this  disc  ahmg  with 
a  portion  of  the  vitelline  membrane,  wbw  it  i" 
desired  to  obtain  it  for  separate  and  more  mi- 
nute obaervatioa  by  transmitted  light  The 
vitelline  membrane  being  cut  round  with  scis- 
sors at  a  short  distance  from  the  margin  of 
tbe  disc,  the  parts  are  floated  off  in  water  or 
s«iim,  and  then  may  readily  be  aeparated  wkb 
a  little  careAd  manipulation. 

Tbe  germinal  vetide,  or  vesicle  of  Pur- 
kinje,  may  always  be  seen  with  tlie  unatnited 
eye,  with  a  good  light,  m  the  centre  of  die 
ovarian  deatricula,  or  proligerout  disc,  in  til 
ripe  ovula,  and  in  most  of  tboae  which  are 
above  a  tentli  of  to  inch  in  diameter.  It 
constitutes  there  a  well-defined  shaded  cir- 
cular spot,  from  ^  to  ,^  of  an  inch  in  diameter. 
When  the  proligerous  disc  alone  has  been 
removed  |for  observation  and  laU  on  a  1>> 
surface,  and  viewed  somewhat  froBi  the  tide, 
or  when  the  granules  are  torn  asunder  with 
needles,  so  as  to  make  a  partial  seciioD 
-'  ■"  without  removing  or  burstii^  tbe  gtr- 


inal  vemcte,  it  i 


easy  to  perceive 


ibst  the 


middle  part,  containing  the  veaicle,  is  w" 
elevated  than  the  rest ;  and  that,  altboii|[ti 
the  substance  of  the  disc  seems  to  pts*  qurle 
smoothly  or  evenlv  from  the  sides  oW  the 
germinal  vesicle,  the  granules  of  the  disc  en- 
velope the  vende  only  slightly,  and  oom 
cover  its  middle  part:  the  reside,  therr- 
fore,  is  set,  as  it  were,  in  a  depression  of  d" 
diac,  which  fits  round  and  overlaps  iu 
margins,  and  a  considerable  thickness  of  ff*' 
nular  substance  is  continued  in  the  disc  bda« 
tbe  veside.     (See^lg.  51,  in  aeetion). 

If  we  select  for  examination  tbe  most  ad- 
vanced yolk  of  the  ovary,  which,  in  a  ben  Isjiof 
daily,  or  almoat  daily,  would  pRtbabl;  i**" 
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discharged  from  the  capsule  in  a  few  ovarian  capsule,  nor  by  the  pressure  of  the 

hours,  we  mayfind  some  difficulty  in  isolating  oviduct  itself;  for  it  usually  begins,  and  is 

the  vesicle  of  Piirkiiye  from  the  granular  disc ;  sometimes  completed  before  these  causes  can 

for,  by  this  time,  the  vesicle  has  become  operate. 

flacdd,  weak,  and  flattened  down,  and  has  The  diffusion  of  the  germinal  substance  from 

begno  to  be  softened  and  dissolved,  prepara-  the  vesicle  (which  in  the  fowl  must  have 

tory  to  its  oNnplete  disappearance,  which  already  received  the  spermatic  influence  in 

gaaendly  occurs  about  the  time  when  the  tite  ovary)  has  the  efiect  thus  of  mingling 

stigma  of  the  capsule  opeos  to  allow  of  the  with  the  remainder  of  the  cicatricula,  a  ma- 

eaom  of  the  yolk  into  the  infundibulum  terial  which,  it  can  scarcely  be  doubted,  ex- 

which  embraces  it.    But,  in  all  the  other  erts  some  immediate  influence  in  inducing  the 

yo&B  down  to  those  of  i^  of  an  inch  in  dia-  change  of  segmentation  and  subsequent  pro- 

neter,  it  is  quite  eas^  to  oreak  up  the  granular  cess  of  organisation  by  which  the  blastoderm 

disc  with  needle  points,  and  to  preserve  the  is  produced. 

▼eside  uninjured*  We  may  then  free  it  entirel v  microscopic  tlructure  of  the  ovum.  —  The  in- 
fiom  adhering  granules,  and  cause  it  to  roll  vestigation  of  the  microscopic  structure  of  the 
along  in  the  fluid  in  which  it  is  immersed,  or  yolk  is  attended  with  considerable  difficultv, 
M  a  plate  of  glass ;  and  we  may  perceive  that  in  consequence  both  of  the  variety  and  the  deli- 
it  m  a  simple  membranous  vesicle  filled  with  cacy  of  the  organised  elements  of  which  it 
fluid,  and  without  any  very  obvious  granules  or  consists.  The  following  parts  require  our 
Dttdei.  In  the  perfectly  fresh  state,tbe  contents  separate  attention  —  viz.,  1st.  The  yellow  or 
of  the  vesicle  are  almost  limpid,  exhibiting  only  external  yolk  substance;  2nd,  the  substance 
m  alight  turbidity  scarcely  amounting  to  a  of  the  cavity  and  canal ;  Srd,  that  of  the  cica- 
gTBDular  deposit,  provided  it  has  been  placed  tricula  and  cumulus  ;  4th,  the  vitelline  mem- 
io  a  medium  which  does  not  change  its  ap-  brane.  We  shall  consider  these  both  in  the 
pearaoce ;  but,  if  it  is  allowed  to  remain  a  laid  e^  and  in  the  ovarian  capsule. 
short  time  in  water,  and  still  more  if  it  is  im-  1.  rrom  the  eflfect  of  boiling  the  yolk, 
mtned  in  fluids  which  coagulate  albumen,  its  every  one  is  familiar  with  the  fact  that  its 
iotetior  speedily  assumes  a  minutely  granular  yellow  substance  is  coarsely  granular ;  but  the 
aspect.  The  external  wall  of  the  vesicle  then  exact  nature  of  the  small  bodies  giving  this 
separates  somewhat  from  the  spherical  gra-  granular  structure  has  not  been  equally  well 
Dolsr  mass  within ;  and  I  have  sometimes  seen  understood.  The  examination  of  this  sub- 
(ss  represented  in  Jig,  51,  f)  a  considerable  stance  with  a  microscope  of  moderate  magni- 
eoadensation  of  the  granular  mass,  so  as  to  fying  power  in  a  newly  laid  egg,  shows  that 
leave  a  large  clear  space  between  it  and  the  mmost  all  of  the  deeply  coloured  part  of  the 
external  vesicle,  and  give  it  very  much  the  ap-  yolk  consists  of  sphencal  corpuscles  of  con- 
pearance  of  the  yolk  mass  in  tne  ova  of  some  siderable  size,  so  closely  set  together  that 
small  animals  within  the  vitelline  membrane,  they  are  mutually  compressed ;  and  thus. 
This  change  seems  to  be  a  combined  effect  of  when  the  yolk  has  been  hardened  by  boil- 
the  ooadensatlon  of  the  granular  mass  and  ing,  the  substance  of  the  corpuscles  being 
the  imbibition  of  fluid  by  the  external  vesicle,  coagulated  by  heat,  they  present  polyhedral 
In  the  earlier  ovula  this  rounded  molecular  forms ;  but  when  diffused  in  fluid  m  the  un- 
mass  is  of  proportionately  smaller  size ;  and  boiled  state,  they  are  all  nearly  or  quite  sphe- 
although  it  differs  very  much  from  the  smaller  rical.  The  size  of  these  corpuscles  varies 
nucleus  or  macula  contained  in  the  germinal  between  y}^  and  ^^  of  an  inch ;  but  the 
vesicle  of  the  ova  of  many  other  animals,  there  greater  number  of  them  are  more  near  -^ij^  or 
can  be  little  doubt  that  it  is  derived  from  this  ^-f^.  Some  have  described  the  yollc  cor- 
stmctnre,  as  will  appear  firom  what  is  hereafter  puscles  as  floating  in  a  fluid ;  and  no  doubt 
said  of  the  progress  of  its  development.  in  the  earlier  condition  of  the  yolk,  a  consi- 
When  the  yolk  has  passed  into  the  ovi-  derable  quantity  of  fluid  exists,  but  in  the  more 
duct,  and,  in  most  instances,  probably  even  advanced  condition  the  amount  of  mutual  com- 
8ooner,or  when  it  has  entered  the  infimdibuluro,  pressionthey  exert  when  coagulated  is  suf- 
the  germinal  vesicle  has  entirely  disappeared,  ficient  to  show  that  its  quantity  must  be 
SooMtimes  it  b  already  gone  before  the  open-  very  small  indeed.  Those  who  have  de- 
iag  of  the  ovarian  capsule.  The  cicatncuhi  scribed  the  yolk  substance  as  mainly  consist- 
then  presents  an  irregularly  broken  appear-  ing  of  a  fluid  holding  in  suspension  a  ouan- 
snce  in  conseouence  of  the  want  of  support  tity  of  extremely  minute  granules  or  moiecu- 
firom  the  wall  of  the  vesicle,  and  the  dif-  les,  together^with  some  larger  corpuscles,  have 
fusion  of  the  contents  of  the  vesicle  over  probably  been  misled,  by  making  an  examina- 
tbe  surface  of  the  proligerous  disc.  The  tion  of  the  yolk  when  not  perfectly  fresh,  and 
solution  of  the  wall  of  the  vesicle  is  probably  when  the  larger  corpuscles  have  been  in  part 
a  gradual  process  connected  with  the  state  of  broken  up,  and  thus  resolved  into  the  granular 
complete  matuiation  of  the  ovule.  It  occurs,  fluid  of  which  they  consist.  There  is  no 
M  is  well  known,  m  the  unfecundated  as  well  doubt  that  in  birds,  and  in  all  the  large-yolked 
as  m  the  fecundated  egg,  and  cannot,  there-  animals,  the  deeply  coloured  vitelline  sub- 
lore,  in  itself  be  dependent  on  the  action  of  stance,  which,  in  met,  forms  the  great  mass  af 
the  n>ermatozoa ;  neither  is  it  altogether  these  ova,  consists  almost  entirely  of  the  large 
cnisea  by  the  mechanical  pressure  to  which  and  usually  spherical  corpuscles  just  n^w 
the  yolk  is  suljected  in  issuing  from  the  noticed.    Li  some  animals  the  form  u  not 
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^.52. 


V^kcy     /•'* 


Microaeofie  aimeimn  qflMe  demtmU  of  the  yolk 
wad  ovariam  ontm  o/Ae  FowL 

A.  Large  gnanlar  oorpiucles  of  the  yeUow  put 
of  the  yiteUiu ;  one  of  them  quite  tpherical,  m  they 
are  wen  when  ftee ;  two  othen  aDguar  from  mntoal 
compreasion,  from  a  boiled  yolk. 

B.  VarioaaoonmacleafoimdontheconfiDeaofthe 
yellow  yolk  and  the  cavity  and  canal,  showing 
transition  forms  to  the  next  set 

c.  Clear  vesicles  containing  ofl  globules  and  de- 
tached oil  globules  of  various  sizes  from  the  cavity 
and  canal. 

D.  From  the  dcatiicula ;  a,  various-sized  granules 
and  globules  forming  the  vitelline  disc  of  the  yolk 
before  Its  diecharge  from  the  ovaiy ;  h,  the  orgamaed 
nucleated  cells  forming  the  upper  Uyer  of  the 
dcatricula  in  a  laid  eg^ ;  c,  laiger  cells  of  the  lower 
layer ;  d^  cells  of  the  cicatricoU  from  an  egg  in  its 
descent  through  the  oviduct  in  process  of  formation. 
A  scale  with  divisions  of  ^  of  an  inch  is  appended. 

spherical ;  as,  for  example,  in  the  cartilaginotiB 
fishes,  in  which  a  remarkable  variety  occurs 
of  a  cubical  form,  and  sometimes  these  mixed 
with  tctrahedral  forms,  as  in  the  skate.* 

When  free,  these  corpuscles  in  the  yolk  of 
the  bird's  egg  roll  easily  on  the  suHace  of  a 
phite  ofglass  as  perfectly  distinct  spherical  bo- 
dies. They  present  (sec^.  52,  a)  a  minutely 
molecukr  or  granular  aspect,  but  with  quite  a 
smooth  outline  or  maigin  to  the  whole  cor- 
puscle. If  subjected  to  pressure,  or  cautiously 
ruptured  with  needle  points,  tliey  breaL 
readily  at  one  or  more  places,  and  allow  the 
escape  from  their  interior  of  the  thick  granular 
fluid,  which  flows  slowly  out  of  them  in  a 
stream.  The  granules  are  in  larse  quantity, 
as  compared  with  the  fluid  in  which  they  are 
suspended,  and  are  most  of  them  of  an  ex- 
tretiicly  minute  size,  probably  below  xrskvz  ^ 
an  inch  in  diameter* 


Although  the  yolk  corpuscles  present  the 
distinct^teroal^marebTiiow  meptioi^  and 
thus  constitute  capsiues  oontaining  the  gra- 
nular fluid,  yet  we  cannot,  in  mcist  instanccB« 
detect  any  vesicular  membranous  emrdope 
surrounding  them.    One  may  sometimes  €>b- 
serve  a  del^ate  limiting  line ;  but  it  has  been 
impossible  for  me  to  determine  whether  it 
consisted  really  of  a  membrane  or  of  a  thin 
condensed  layer  of  the  granular  substance  or 
phuma  containing  it.    At  an  earlier  period  it 
IS  probable  that  these  coipusdes  have  mem- 
branous envelopes,  but  when  fully  formed  the 
greater  number   are   certainly   destitute  of 
them ;  for  occasionally  a  larger  corpusde  may 
be  observed  to  divide  into  smaller  ones,  the 
outlines  of  which   are  neariy  as  distinct  as 
that  of  the  kirger  corpuscles. 

Nor  is  any  nucleus  in  general  to  be  per* 
ceived  in  these  corpuscles.  I  have  occasion- 
ally seen  in  those  from  which  the  mnular 
matter  was  escaping,  and  which  had  Uius  be- 
come less  opaque  than  usual,  a  slight  ap» 
pearance  of  a  clear  h  valine  circular  space,  but 
It  sdsrcely  deserved  the  name  of  nodens ;  and 
if  these  cj)herical  bodies  are  to  be  regarded  as 
cdls,  which  1  think  they  ought,  it  most  be  in 
a  somewhat  difierent  acceptation  from  that  in 
which  the  term  cell  has  hitherto  been  gene^ 
rally  applied  to  vesicular  organised  structures. 
But  recent  researches  on  ttie  early  condition 
of  cells  seem  to  have  rendered  it  necessary 
that  we  should  include  under  this  denomina- 
tion several  simple  spherical  minute  forms  of 
organised  or  organising  matter,  which  were 
not  at  first  regarded  as  true  cells  by  the 
authors  of  the  cellular  view  of  organic  stmc- 
ture  ;  and  when  we  consider  the  mlode  of  tbdr 
formation,  it  is  more  than  probable  that  the 
vitelline  corpuscles  now  under  consideration 
may  be  included  among  the  number.* 

They  probably  constitute,  at  all  eventa,  as 
Schwann  has  first  shown,  one  stage  of  deve- 
lopment of  a  cellular  structure ;  and,  in  the 
meantime,  they  may  with  propriety  be  styled 
the  larger  granuhu*  yolk  corpuscles. 

There  is  considerable  uniformity  in  the  ap- 
pearance and  structure  of  these  corpuscles  in 
nearly  the  whole  of  the  deeper-coloured  por- 
tion of  the  yolk ;  but  immediately  below  the 
vitelline  membrane,  several  hiyers  of  then 
are  of  a  smaller  sise,  and  the  outermost  layer 
of  all  consists  of  cells  which  are  mudi  smaller 
and  more  compressed,  distinctly  nucleated  and 
of  a  short  cylindrical  or  prismatic  shapew  In 
some  places  also,  corresponding  to  the  coo- 
centric  lighter  lines  which  run  through  the 
yellow  yolk,  some  approach  la  seen  to  the 
next  kind  of  yolk  cells  or  corpuscles,  which  I 
shall  have  to  describe — vis,,  those  of  the  cavity*. 

The  substance  of  the  yolk-cavity  and  canal, 
which  in  the  unboiled  egg  may  be  diatin* 
gutshed  from  the  other  part  by  its 


h*ee 


llUl\cr*s  riiysiolog}',  vol.  ii. 


*  The  above  observation  has  a  general  application 
to  surh  minute  spherical  masses  of  matter  as  ars 
destitute  of  external  envelope  or  nucleus:  but  to 
reference  to  the  tx>rpnsc'les  of  the  ^*olk,  1  ottfcht  to 
obser\*e  that  Schwann  regarded  them  ss  crila  ia 
various  stages  of  growth. 


OVUM.  73 


colour  and  in  the  boiled  egg  by  ita  softer  of  incubation  spreads  rapidly  over  its  surface 

consistence  and  less  granular  appearance,  is  below  the  germinal  vesicle, 

found  by  microscopic  examination  to  consist  3.  Ctcatncula  or  probgerout  due. --There 

of  ornuiiKJd  corpuscles  floating  in  a  larger  does  not  appear  to  be  any  marked  difference 

portion  of  fluid,  and  different  prom  those  of  as  to  the  minute  structure  of  the  mass  of  the 

the  external  part  of  the  yolk.    The  transition  yolk  and  its  cavity  in  the  newly  laid  egg  and 

from  the  onekind  of  corpuscles  to  the  other  in  the  mature  ovarian  ovulum  ;  but  the  cica- 

in  these  two  portions  of  the  yolk,  is  not  tricula  undergoes  a  great  change  during  the 

sudden  ;  but  many  gradations  of  intermediate  passage  of  the  ovum  throuch  the  oviduct, 

forms  are  to  be  met  with  on  the  confines  of  which  is  indicated  m  a  marked  manner  by  the 

the  two  reinons.  difference  in  its  microscopic  structure.  During 

In  thc^trai  part  of  the  cavity  or  latebra,  this  period,  besides  the  loss  of  the  germinal 

which,  when  boiled,  appears  Uke  a  thick  milky  vesicle,  the    cicatricula  has  undergone  the 

fluid,  corpuscles  verydifferentfrom  those  of  the  pecuUar  process  of  segmentation  and    cell 

external  part  arc  to  be  found  (see  Jig.  52.  c).  formation,  upon  the  details  of  which  it  is 

They  are  ahnost  all  of  a  very  regular  spherical  my  intention  to  return  m  connection  with  the 

form  with  a  delicate  and  clear,  but  distinct  special  history  of  that  process  in  the  ovum  of 

vesicular  wall ;  the  interior  of  the  vesicle  is  mammalia,  batrachia,  and  other  animals.    The 

occupied  by  a  perfectly  Umpid  fluid,  and  by  cicatricula  of  the  laid  egg  is,  m  fact,  after 

one  or  several  highly  refracting  globules  of  having  undergone  this  process,  the  organised 

various  sizes,  not  exacUy  similar  to  nuclei,  but  blastoderm  or  germinaF  membrane  in  which, 

rather  like  oil  globules,  floating  within  the  under  the  influence  of  the  heat  of  incubation, 

cell  and  moving  with  freedom  from  one  part  the  rudiments  of  the  embryo  take  their  origin, 

of  it  to  another.    The  diameter  of  the  clear  It  already  consists,  before  incubation,  of  two 

f  esiclea  varies  from  t*t  to  :^  of  an  inch,  the  layerslof  organised  cells,  whichye  the  mdica- 

■ost  being  about  skn;  therefore  about  half  tion  or  earliest  condition  of  the  upper  or  serous, 

the  sbeof  the  granular  corpuscles  of  the  and  lower  or  mucous  layers,  which  were  de- 

feUow  volk.    The  internal  oil  globules  are  of  scribed  b^  Pander  and  Von  Baer  as  taking 


voades,  tbcil  are  also  floating  in  the  fluid  of  of  an  inch  in  diametCT.    They  are  closely  "set 

die  foik  cavity  in  considerable  numbers,  but  and  very  slightly  connected  together  in  a 
IB  less 
«dve% 

ciobiilesu  exactiv  —     —   

Tithin  the  vesicles  from  which  we  may  sup-  vesicular  wall,  a  distinct  nucleus,  and  some 
pose  they  have  been  set  free.    These  oil-like  granular  deoosit.    The  nucleus  is  highly  re- 
globules  are  of  every  variety  of  size,  from  the  fracting.    The  cells  of  the  lower  layer  are 
miuntest  point  up  to  y^ir  o^  Worr  o(  an  inch,  nearly  double  the  size  of  the  upper  ones,  more 
Towards  the  surface  of  the  yolk  cavity  and  regularly  sphencal  and  less  closely  connected 
canal,  and  extending  below  the  cicatricula,  together.   They  do  not  in  general  present  any 
•bcfethe  vitelline  substance  gradually  passes  single  nucleus,  but  rather  a  small  mass  of 
into  the  darker  yellow  yolk,  the  microscope  granules  and  oil-like  spherules  within  them, 
•bows  some  mixture  of  and  transitions  be-  giving  them  much  of  the  appearance,  though 
tveen  the  several  cells  or  corpuscles  before  smaller  in  size,  of  the  corpuscles  found  he- 
described,  those  of  the  intermediate  structure  tween  the  cavity  and  rest  of  the  yolk. 
beii»  in  greatest  numbers ;  these  exhibit  very        In  the  cicatricula  or  proligerous  disc  of  the 
niSus  gradations  of  deposit  within  them,  ovarian  yolk,  on  the  other  hand,  containing 
from  the  finest  granular  particles  in  some,  to  the  germinal  vesicle  set  in  ite  centre,  the 
brwr  and  fewer  oil-like  globules  in  others,  microscope  shows  no  truly  organised  cells, 
kmost  of  these  transition  corpuscles  a  delicate  but  only  a  mass  of  simple  spherules  of  very 
Toicular  wall  is  perceptible.    In  the  more  ad-  various  sizes,  but  the  largest  of  which  for 
TMced  of  these  transition  forms,  as  the  minute  tlie  most  part  are  less  than  half  the  diameter 
cnnuJes  are  in  the  process  of  uniting  into  of  the  cells  in  the  upper  layer  of  the  blaa- 
ianer  and  larger  oil  globules,  and  at  last  coa-  toderm  of  the  laid  egg.    They  are  without 
iesce  into  a  very  few  or  into  a  single  one,  the  any  nucleus,  and  have  all  the  appearance  of 
coadcflaation  of  the  exterior  layer  mcreases  to  simple  solid  spherules  from  TiAnr  to  TxAny  of 
forni  a  vesicular  wall,  and  a  separation  of  an  an  inch  in  diameter,  of  considerable  refracting 
atbiiminous  fluid  from  the  oil  globules  takes  power,  and,  indeed,  very  similar  to  the  nuclei 
pbce  within  (see /%.  52,  b).    It  is  these  vesi-  of  the  cells  in  the  upper  blastodermic  layer, 
cular  globules  of  the  cavity  which,  according        Fiiel/me  membrane.— The  condensed  layer 
to  Rctchert,  arc  the  more  immediate  source  of  structureless  membrane  which  has  gene- 
of  additioiis  to  the  germinal  membrane  in  the 

coune  of  development ;  for  the  cavity  and        •  The  most  exact  descriptions  of  the  mionte 

csnal  expand,  as  it  were,  at  the  expense  of  stnictnw  of  the  ciwtncula  are  thow  of  Schww^^^ 

*-— •  »|j«uu,  OB  It.  w*.  w,  I-.  jjj^  Microscopic    Researches ;  of  Reichert,   m   his 

the  jeUow  yolk,  and  as  these  inner  globulw  Beitriige  zur  heutige  Entwickelungsgeschichte,  &c ; 

ioocate  the   extension  of  the    haloes    and  and  Kemak,  in  his  Beitriige  zur  Entwick.  des 

cha^  of  coloor  of  the  yolk  in  the  first  days  HUhnchens.  &c.,  1850. 
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rally  received  this  name  In  the  fowl's  egg,  retrograde  process  and  gradually  disappev 

and  which  I  have  hitherto  regarded  as  corr^  without  having  attained  to  any  oonsidenfale 

sponding  with  the  immediate  membranous  in-  size. 

vestment  of  the  yolk  (zona  pellucida)  in  Of  the  smaller  or  undeveloped  ova,  sach  h 
mammalia,  and  in  all  animals,  constitutes,  those  of  less  than  ^  of  an  inch  m  <&• 
both  in  the  mature  ovarian  yolk  and  in  the  meter,  some  are  of  a  dull  whitish  or  oiiikf 
laid  egg,  an  entire  thin  transparent  covering  colour,  the  deeper*coloured  external  voik 
of  the  yolk  substance,  without  any  aperture  substance  not  having  been  yet  formed,  aad  the 
that  has  been  discovered  in  it  at  any  time  ;  yolk  substance  consisting  almost  entirelv  of 
delicate  and  easily  torn,  but  yet  of  such  con-  small  spherules  or  globules,  not  of  true  ceUior 
sistence  that  under  water  any  portion  of  it  may  of  the  granular  corpuscles  which  appear  it  a 
eaailv  be  removed  and  examined.  In  the  eg^  later  stage.  Those  between  -^  and  |  of  lo 
which  has  passed  through  the  oviduct,  the  vi-  inch  are  for  the  most  part  of  a  lighter  yellov 
telline  membrane  floats  free  from  the  cicatri-  than  the  larger  ovula ;  but  above  the  latter 
cula  and  surface  of  the  yolk  substance  ;  but,  size  the  colour  has  attained  nearly  its  full  in- 
so  long  as  it  remains  in  the  ovarian  capsule,  tensity  from  the  deposit  externally  of  ike 
these  parts  cohere  somewhat  together ;  so  deep<oloured  yolk  substance, 
that,  in  general,  on  removing  a  part  of  the  yolk  In  all  the  ovula  above  ^  of  an  inch  it  ii 
membrane,  a  more  or  less  complete  lining  of  easy  to  see  the  germinal  vesicle  situated  ob 
the  nucleated  or  outermost  layer  of  yolk  cells  the  surface  of  the  volk,  when  the  capMile  b 
comes  away  'with  it.  The  microscopic  exami-  opened,  embedded  in  a  more  opaque  nd 
nation  of  this  membrane  in  the  fullv  formed  compact  la^er  of  substance  which  repif- 
yolk  does  not,  as  already  stated,  show  any  sents  the  discus  proligenis,  extending  st  diis 
very  distinct  structure  bejrond  an  obscure  fi-  period  nearly  over  the  whole  surfiios  of  the 
briuar  and  molecubur  marking,  of  such  fineness,  yolk.  But  in  those  less  than  -fgW  J^oftD 
indeed,  as  to  require  a  high  magnifying  power  inch,  the  vesicle  is  not  to  be  seen  oa  tbe 
(600  to  600  diameters)  to  bring  it  into  view  ;  surface.  On  carefully  opening  or  breaking  up 
and  in  many  parts  the  membrane  appears  per*  the  substance  of  the^olk,  the  vesicle  is  csolr 
fectly  homogeneous.  In  the  earlier  stages  of  found  in  the  softer  internal  substance  wbia 
the  yolk's  growth,  however,  we  shall  see  that  flows  out  from  the  centre.  From  the  ccatnl 
this  membrane  is  not  to  be  distinffuished  from  part  of  the  small  ovule,  the  vesicle  sppon 
the  kyer  of  closely  set  nucleated  cdls,  the  outer-  gradually  to  pass  outwaids  towards  a  derr^ 
roost  part  of  which  appean  to  become  fused  roinate  part  of  the  surface,  making  its  vsj 
together  into  the  membrane  as  the  yolks  ad-  through  the.  proliferous  layer  or  prinitivt 
vance  to  maturity  (see^.  53,  k  vm).  We  shall  yolk  j^ranules ;  and  thus,  in  examinhig  oruls 
presently  see  that  the  vesicukr  envelope  which  at  this  stage.  I  have  been  able  to  pcrcdTe 
IS  generally  termed  the  yolk  membrane  in  the  occasionally  that  the  vesicle  was  situated  jn 
bird's  egg,  and  in  the  ova  of  all  animals  pos-  a  more  or  less  deep  depression  on  the  inoer 
sessing  tne  large  yolks,  is  probably  a  different  surface  of  that  layer,  which  therefore  omst 
Btruciure  fit>m  the  perfectly  homogeneous  ve-  be  perforated,  as  it  were,  by  the  vcdclc  is 
aide  which  in  many  other  animals  arises  at  a  its  passage  towards  the  surface.  The  sub- 
much  earlier  period  of  the  growth  of  the  ovule,  stance  of  the  disc  afterwarda  collects  ronnd 
and  remains  in  them  as  the  external  covering  the  vesicle  internally,  and  is  accumulated  is 
of  the  yolk  to  the  end.  ET^^^  quantity  f  cumulus^  in  that  situstioa. 
EaHy  amdiHon  and  finl  fymMon  of  the  This  change  of  place  of  the  germinal  vesick 
ovarian  amm  m  birds. — It  nas  already  been  from  the  centre  or  interior  to  the  wiuiax  d 
atated  that  the  ovula  exist  at  a  very  early  the  yolk  in  the  progress  of  devdopoient  o( 
period  of  life  m  the  female  bird  ;  constituting  the  ovuhi  occura  in  some  dci^ree  tfaroughooi 
m  their  carUeat  undeveloped  condition  minute  the  animal  kingdom ;  but  it  la  enpedallj  ft- 
cells  closely  surrounded  by  the  simple  vesi-  markable  in  the  tm  of  birds  and  odur 
cular  capsules  and  the  solid  substance  of  the  animals  with  large  yolks,  in  consequence  of  tKe 
r,  which  at  [this  period  has  not  lost  its  peculiar  connection  of  the  vesicle  with  the 


primitive  compact  form.    As  the  bu^  ap-  proligerous  disc.     In  the  batnchia  also,  the 

proaches  maturity,  a  considerable  number  of  change  is  very  obvwus,  and  the  mpts»  of 

the  ovula  situated  nearest  the  surface  in-  the  vesicle  outwards  has  been  weft  dcMtibrd 

creasing  in  size  make  an  advance  in  their  by  Von  Baer  and  othera.    In  this  btter  cUn 

structure  by  undergouig  certain  changes  which  of  animals  the  proligerous  hiyer  covers  a  morh 

will  immediately  be  more  particulari v  adverted  greater  part,  or  indeed  in  most  of  then  ncsrlj 

Co.     Having  attained  various  sizes  (torn  «V  to  the  whole  of  the  yolk  ;  but  the  irrnninsl 

I  of  an  inch,  they  project  alightly  as  rounded  vesicle  occupies  always  a  determinate  nisce  n 

bodiea  from  the  surface  of  the  ovary,  and  the  centre  of  the  byer ;   showing  tost  the 

remain   in  this  condition  till  the  approach  development  of  the    various  parts  of  the 

«f  the  breeding  season,  when  some  or  them  ovum  proceeds  from  the  first  with  s  fixed 

destined  to  reach  their  full  state  of  develop-  relation  of  position  between  the  gensinsl  «c» 


ncot,  are  at  last  discharged  from  their  ovarian  sicle  and  other  parts, 

capsules.    A  much  greater  number,  however.  In  birds,  as  in  all  other  animals,  the  eer- 

must  remmn  in  the  undeveloped  condition,  minal  vesicle,  which  we  shall  see  is  the  (uo* 

awaiting  future  seasons  of  evolution ;  and  a  damental  part  of  the  ovum,  ^  P^'^^^'^^ 

very  considerable  proportion  of  the  whole  ally  larae  m  the  earlier  atage  cfmw  a 

gffma  of  the  ovary  rather  pass  through  a  the  ovule,  being  at  the  fint  firom  a  fourth  to  s 


Uf  of  tbe  Ameter  of  the  whole  ovule.  In 
ic  pragKM  of  growth,  it  enlsrga  some- 
what,  but  oolf  in  the  earlier  periods,  and  in 
IcM  (Mponioo  tbu)  the  Tolk,  end  undei^oes 
DO  hnbcr  iDCKue  during  the  greater  part  of 
the  Hub  that  the  jolk  acquirea  the  greatest 
idditiaD  of  new  nHtter.  It  is  worthy  of 
nmnfc,  bowerer,  that  the  Boimittal  Tcgide  is 
or^imtUj  of  a  large  nie  in  the  e^  of  bUds 
tad  othtf  laige>>olkeil  ova ;  that  it  ia  alio  of 
mj  CMMdenble  ilxe,  even  proportional  l]r 
ItrRr.intbebatrachia;  and  that  ia  mtminaliB, 
«aa  otbff  loimala  with  the  smaller  and  gra- 
DiJir  yolk,  iu  nie  bean  b  general  a  propor- 
lim  to  that  of  the  jolk. 

The  Mbrtance  of  the  yolk  uipeara,  in  the 
Gm  place,  to  be  nmplj'  grarular,  or  to  be 
toapaaed  entireljr  of  mioute  molecules  such 
M  tboK  *hich  always  form  the  yolk  in  man>- 
aalis.  These  are  united  together  by  a  som^ 
tia  ^airy  fluid  ;  Urgcr  spiierules  BTadually 
^f«ar  unoag  them  ;  and  next  the  distinGtioD 
)xcwtm  the  subaianw  of  the  proligerous  disc 
nd  of  the  volk  cavi^  becomes  apparoit. 
Uslf,'tbe  oetp-cokHued  yolk  corpusclea 
■e  produced,  layer  after  layer  being  deposited 
6«  the  ntcrior^  so  that  the  outermost  are 
a  cloatf-set 
«  surface,  it 
MOoi  with  which  the  viteltioe  raaubraue  ia 
fomd. 

1W  liMlliDe  membrane  is  not  formed  at 
M  wff  period  ID  the  bird's  ege :  it  cannot 
■M  be  peredved  b  ovul»  of  a  tenth  of 
a  jack  ID  diameter.  We  shall  preMotly  tee 
iht  its  rduioaa  and  mode  of  formation  are 
praitf  ■  the  Inrd's  egg. 

litifkekfycf  the  hirtFt  ea  tu  Meertahed 
{"m  iCi  fni  origm  and  de^opment.  —  The 
onris  of  the  commOD  fowl,  and  bdeed  of 
M  large  birda,  are  leaa  faTouriMe  for  the 
HTMiption  of  the  first  origja  and  earliest 
mxEtiaa  of  the  ovule,  than  those  of  the 
■■Hller  tribes;  thia  arises,  not  so  much 
^  the  dense  structure  of  the  ovary  in  the 
>u>iien)aped  state,  aa  from  the  great  opB> 
ctv  prodticed  in  the  ovules  themKlves,  slmost 
™  the  fim,  by  the  deposit  of  thick-set 
yolk  granules.  Id  some  of  the  smaller  uiuiiw 
Mi,  the  thrush,  yellow-hammer,  or  (£aj- 
toc^  the  parts  are  deerer  and  more  trans- 
P*>nt :  aad  it  will  be  founil  that  the  pheno- 
'was  of  earliest  formatioa  are  most  easily 
■Fvcstipted  b  theni. 

.  Acnrdiw  to  Dr.  Hanb  Bany's  observa- 
■IMS,  m  bifda  as  wdl  as  b  other  animals,  the 
jcniaalvcaicleia  the  part  of  the  ovum  which    , 
B&fM  (brawd.     Id  the  pigeon  and  common    i 
■»>.  he  has  obasved  these  vesicles  in   " 


0  0 


1  ovisacs  of  the  thrnab ; 
I,  K,  disgruninstic  sectioiu  of  tbs  same.  A.  In 
— : ...jj  jjjg  (j,][jg[  jtate  of  the 


•i"  ■ofastaace  at  a  very  early  period*!  and  he  '"*  *"^  oroics  that  cu  be  peredved,  conalMing, 

Wievss  their  onmt  as  simile  ceUs  to  precede  ^.°^  "^'""  g™ioUr  .pots ;  iisxt,rf  clear  points 

ilM.j'ti ■—- :i            r  11-  I  withm  a  minute  eranalar  mass ;  snd  tbird,  of  small 

■uMoTtbeovamn  vesicles,  or  folhcles.  or.  as ,_..  i.i" j.j'_i.i.  .k._i_„..T_ 


germinal  venclee,  surronuded  with  the  minatelj 


•t  of  the  Qvariwi  vesicles",  or  folliclei,  c  .  „„„™  ,™.„^  ™,™„™,  ,„„  ^„  .„,„>.. 

hthsatesmedtheoi,  ovisacs,  which  surround  |^aUr d^ ^k  Rbst^c&    C^j^^^'^a. 

'"A  St  a  somewhat  later  period,  but  still  in  Uie  disftrammstic  figure. 

I'm  iscGest  stwea  of  the  formative  process         eandc.  DiSersnt  stsgesoffbrmstiouof  theovi- 

Bj  Qtber  obwrvers  the  ovarian  veaJcTes  have  "«  ^^  Ihs  nasU  ovs:  the  epitbeUum  is  wen  to 

line  the  aac :  the  garmiiisl  vesicle  with  occasioiullf 

•Sw  FMea.  Trsas.  fer  1888.  p.  S09.     In  this,  a  aingls  maculs  i>  now  spparanL     D.  The  epithe- 

^*°fc'<  aKh  th«  apinkiD  previonsly  ezpiessed  by  lium  of  the  ovisac  shown  in  fbciu  over  ttia  wbols 

'"BsH.  surfkce:  in  the  other  flgnres  it  is  only  shown  in 
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focus  at  the  margin,  b.  The  ovisac  and  ovum 
mors  advanced ;  o,  v,  ovisac,  with  epithelial  lining ; 
o»  minately  gnuoalar  jolk ;  g,  genninal  veside. 

r.  Part  of  an  ovnle  of  J|  of  an  inch  in  diameter 
highly  magnified :  v,  minntelv  granular  or  primi- 
tive yolk  substance ;  y,  germmal  vesicle ;  x,  thick 
consolidated  membranous  layer  which  formed  a  ve- 
sicular covering  for  the  primitive  ovule,  and  which 
corresponds  to  the  zona  pellucida  of  the  mammi- 
ferous  ovule. 

I  and  K  are  intended  to  illustrate,  diagrammatl- 
cally,  the  view,  that  after  the  disappearance  of  the 
sona,  and  the  formation  of  laiger  granular  yolk  cells, 
the  outer  layer  of  the  cells  of  this  substance  forms 
the  permanent  vitelline  membrane  of  the  bird's 
f(?g ;  ^»  ^  remains  of  minutely  granular  yolk,  form- 
ing the  vitelline  disc  round  the  germinal  vesicle ; 
^  9f  liurge  corpuscles  of  the  volk ;  v,  m,  outer  layer  of 
the  cells  of  the  same,  on  which  the  vitelline  mem- 
brane is  afterwards  formed. 

been  looked  upon  as  the  priinitive  or  first- 
formed  structures  connected  with  the  origin 
of  the  ova,  the  geimioal  vesicles  subsequently 
making  their  appearance  within  them.  We 
shall  return  to  tnis  point  hereafter  in  con- 
nection with  the  history  of  the  maromiferous 
ovum.  My  own  obsarvations  agree  with 
those  of  Banry,  as  I  have  sometimes  observed 
very  small  germ-vesicles  or  cells  in  the  ova- 
rian stroma  without  any  follicular  covering. 
But  it  must  be  admittra,  at  the  same  time, 
that  in  birds  the  ovisac  or  ovarian  vesicle  is 
formed  so  early  that  it  is  observed  almost 
always  coexisting  with  the  germinal  vesicle  or 
rudiments  of  the  ovule  ;  so  that,  if  the  latter 
takes  the  precedence  of  the  ovisac,  it  must  be 
by  a  very  short  period. 
*  According  to  Barry,  there  is^  seen  almost 
from  the  first,  in  the  clear  germinal  vesicle,  a 
minute  distinct  granule  or  round  spot,  which 
constitutes  the  fist  state  of  the  macula  germi- 
nativa.  Very  soon  the  vesicle  is  surrounded 
by  a  small  quantitjr  of  a  clear  fluid  in  which 
are  rapidly  deposited  globules  or  granules 
constituting  the  first  rudiments  of  yolk 
substance.  There  is  no  vitelline  membrane, 
however,  in  birds,  at  the  first ;  nor  are  the 
larger  cells  whidi  at  a  later  period  inter- 
vene between  the  ovisac  and  tne  primitive 
yolk,  formed  in  the  earliest  stage.  The  smallest 
ovisacs  which  Barry  observed,  and  which  con- 
sisted of  perfectly  simple  vesicular  linings  of  the 
cavities  containing  the  rudimentary  ova,  in 
the  pigeon  and  common  fowl,  were  from  -^ 
to  yHt  ^^  ^"^  '^^^  i'^  diameter.*  At  a 
somewhat  later  period,  the  number  of  macuke 
(nuclei)  in  the  vesicle,  and  of  the  yolk 
mnulea  externally,  had  increased,  and  a 
delicate  membrane,  which  he  describes  as 
vitelline  membrane,  and  believed  apparently  to 
be  the  same  which  afterwards  surrounds,  the 
large  yolk  in  the  fully -developed  ovum,  has 
made  iu  appearance*    At  this  period  also 

•  Vide  loc.  Ht.     Plate  v^  figs.  18, 19.  and  22  of 

Cigcon  {  flga.  23  and  24  of  common  fowl.  The  mem- 
rane  which  Barry  deacribed  as  vitelline  in  the 
earlimt  ntages  of  growth  of  the  bird's  egg  was  pro- 
bably not  io,  but  the  outline  merely  of  the  albumi- 
nous •ttbslance  in  which  the  primitive  yolk  granules 
are  depotitnL  This  will  be  made  more  apparent  in 
out  d««KTi|iCaoo  of  the  funnation  of  the  ova  of 
Bati^MhliL 


there  b^n  to  be  formed  within  the  OTiaac  t 
set^of  larger  nucleated  corpuscles  or  ocU<. 
which  are  external  to  the  true  OTom,  and 
which  may  be  considered  as  correspoDdias 
with  the  so-called  granular  contents  (sub- 
stantia and  tunica  granulosa)  of  the  OrM^nao 
follicle  in  mammalia. 

The  early  structure  and  devetopmcnt  of 
the  ovum  of  birds  have  more  recently  been 
described,  with  considerable  detail,  firoin  ob- 
servations on  the  chaffinch  and  coaunon  fowl 
by  Dr.  H.  Meckel*  ;  and  as  the  observadoos  <if 
this  author  have  led  him  to  take  a  somewhat 
different  view  of  the  relations  of  some  of  the 
parts  of  the  ova  of  birds  and  other  aoiiiiai« 
from  that  which  has  hitherto  been  genmlU 
adopted,  it  will  be  proner  to  give  a  particubv 
account  of  them  m  tnis  place.  Many  ph}- 
siologists  have  felt  the  incongruity  of  the 
comparison  generally  made  between  the  mi- 
nute and  simple  ovum  of  the  mammifer,  and 
the  large  and  more  complex  yolk  of  the 
bird,  and  most  are  disposed  to  acknowled|rr 
the  necessity  of  making  some  more  marked 
distinction  between  the  granular  aod  the 
cellular  yolk  substance  in  the  two  great 
groups  to  which  these  ova  respectively  be- 
long. It  has  before  been  stated,  that  Van 
Baer  on  his  discovery  of  the  mammilcniu^ 
ovum,  regarded  it  as  corresponding,  not  to  the 
whole  ovum  of  birds,  but  to  the  veside  of  Pur- 
kinje.  The  discovery,  in  1834,  of  the  genninal 
vesicle  in  the  mammiferous  ovum,  of  the  ex- 
istence of  which  Von  Baer  had  no  diatiiict 
knowledge,  induced  Valentin  and  others  to 
maintain  that  the  essential  parts  of  the  ovum 
are  the  same  in  the  bird  and  the  nBammHer. 
But  it  may  be  doubted  whether  phyaiologiats 
may  not  have  proceeded  further  thsn  they 
were  warranted  by  observation  in  reganlti^tbe 
vitelline  membrane  and  large  corpuscles  of  the 
yellow  yolk  of  birds  as  essentially  corre- 
sponding parts  with  the  zona  pdlucida  and 
tne  smaller  granular  yolk  of  the  roammilcr. 
For  the  membrana  vitelli  of  the  bird's  c|s$ 
may,  perhaps,  be  more  analogous  to  the  outer- 
most layer  of  the  membrana  granulosa  of  the 
Graafian  follicle,  and  the  large  cellular  yolk  to 
a  part  of  the  same  substance  or  the  fluid  of 
the  Graafian  follicle ;  while  the  minutely  gra- 
nular  yolk  in  which  the  cicatricula  origmatn 
and  the  germinal  vesicle  together  are  the  true 
representatives  of  the  small  ovum  of  the  mam- 
mifer. It  seems  undoubted,  that  what  we  term 
the  yolk  membrane  in  the  fowFs  egg  does  not 
exist  in  the  early  stages,  and  b  formed  indeed 
only  as  the  ovarian  ^g  approaches  maturitv, 
and  it  is  admitted  that  no  large  cells  similar 
to  those  of  the  bird*s  yolk  exist  within  the 
cavity  of  the  zona  pellucida  of  the  mammi- 
ferous ovum.  If  this  view  is  correct,  we  may 
expect  to  find  a  representative  in  the  cfx  ot 
the  bird  and  of  other  animals  having  snmW 
ova,  of  the  yetj  marked  enclosing  vesk-lr, 
which  has  received  the  name  of  zona  pelhirida 

*  See  his  paper.  Die  BUdung  der  fw  partivIW 
FUrrhung  bcstlmmten  Eier  der  viSgel,  Ac  ui  Nr^ 
bold  and  K<Uliker*s  Zeitach.  ftkr  Wisseaachaft.  LoJ. 
voL  iU.  p.  420,  1862. 
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Id  the  madimiferofis  ovum.    Kow,  according  in  which  the  germinal  vehicle  alone,  without 

to  if.  Meckel  there  is,  uot  from  the  very  first,  some  yolk  substance  and  an  external  inclosing 

but  in  the  earlier  stages  of  formation  of  the  membrane  (zona,  or  vitelline  membrane)  forms 

yolk  of  the  fowl  and  of  other  birds,  a  homo-  the  entire  ovum. 

g^neotis  vesicular  membrane  enclosing    the  1  will  now  state  the  result  of  my  own  ob- 

primitive  or  granular  yolk,  or  what  he  terms  servations  on  this  subject,  by  which  1  con- 

tbe  true  egg  substance.     As  the  cellular  yolk  ceive  is  proved  the  correctness  of  H.  MeckePs 

is  formed,  this  membrane,  to  which  he  thinks  view,  that  in  birds  there  is  a  primitive  ovum, 

himself  warranted  in  giving  the  name  of  zona  enclosed  within  a  zona,  distinct  from  the 

pdlucida,  disappears,  and  dready  in  ova  above  large  mass  of  cellular  yolk,  which  is  formed 

1*5  of  an  inch  there  is  do  trace  of  it  left.  at  a  later  period. 

The  observations  of  U.  Meckel  on  this  sub-  As  soon  as  the  membranous  wall  of  the 

ject  appear  to  be  both  novel  and  important ;  ovisac  or  ovarian  follicle  has  become  distinct 

but  he  has  not  been  equally  successful  in  in  the  ovai^  of  the  fowl,  we  can  perceive  at 

tbe  theoretical  deductions  made  from  them,  the  same  time  a  layer  of  lai^er  cells  lining  it 

In  the  commencement  of  the  paper  before  which  form  a  clearer  ring  round  the  opaque 

referred  to,  he  thus  announces  his  view  of  the  ovule.    The  ovule  itself  consists  then  merely 

morphology  of   the    bird's    egg:     "For  a  of  the  germinal  vesicle  and  a  small  quantity 

ri§ht  and  consistent  nomenclature  and  defi-  of  the  primitive  yolk  substance.    The  latter 

Didon,  we  must  designate  the  corresponding  becomes  opaoue  at  so  early  a  period  that  it 

puts  according  to  their  analogy  with  those  of  in  general  hides  completely  the  germinal  ve- 

tbe  bcDDan  body.     I  believe,  therefore,  that  side.    It  seems  to  arise  bv  the  deposit  of  very 

that  alone  ought  to  be  regarded  as  the  true  fine  granules,  probably  of  an  oily  nature,  in  a 

tgg  which  exists  in  Man,  Mammalia,  Naked  dense  albuminous  fluid  or  blastema  which  col- 

Amphifaaa,  and  088€K>U8  Fishes;  and  that  in  lects  round  the  ^rminal  vesicle  very  soon 

tile  renMuning  Vertebrata  the  ovum  consists  afher  the  latter  is  mvested  by  the  ovanan  fol- 

ooly  of  the  so-called  vesicle  of  Purkinje,  and  licle.     In  follicles  of  ^^  of  an  inch  in  dia- 

tiat  aO  the  other  parts  are  accessory,  super-  meter  the  primitive  ovule,  the  membrane  of 

imposed,  and  unessential.    In  particular,  that  the  enclosing  follicle,  and  between  them  the 

the  jdbw  yolk  of  the  bird  and  scaly  reptile  layer  of  larger  clearer  cells,  are  all  perceived 

H  aalopRis  to  the  corpus  luteum  of  the  with  facility.    There  is  not  yet,  however,  any 

brnna  orary,  the  albumen  ovi  to  the  uterine  investment  of  the  ovule  comparable  either  to 

•omioii,  and  the  calcareous  shell  to  the  de-  a  zona  pellucida  or  vitelline  membrane. 

ckbidffiuoous  membrane  of  the  uterus."  Von  In  ovarian  follicles  of  ^  or  ^  of  an  inch 

B>er,  at  p.  32.  of  his  Epistola,  uses  the  fol-  in  diameter,  a  farther  progress  is  to  be  per- 

lowiac  words^  which  have  been  much  contro-  ceived.    On  bursting  any  such  follicle  with 

Tcrted  bj  some  of  those  coming  afler  him,  fine  needle  points,  the   ovum  is  ruptured, 

bat  which  show  that  he  was  aware  of  the  and  the  germinal  vesicle  usually  first  escapes 

<Iiftreoce  in  the  relation  of  parts  in  the  birds  along  with  the  more  fluid  internal  part  of  the 

and  mammiferous   ovum :    '*  Vesicula   ergo  yolk,  in  which  it  is  freely  suspended.     This 

(ifiafiaoa  com  ad  ovarium  generatimque  ad  vesicle  is  about  y^  of  an  inch  in  diameter, 

coqua  matemum  respiciamus,  ovum  sane  est  presenting  externally  a  smooth,  thin  and  dc- 

Haounalium,  sed  evolutionero  quod  attinet,  ficate  vesicular  membrane  of  a  spherical  form, 

itfaementer  discrepat  a  reliquorum  ovo  ani-  of  which  the  double  outline  is  just  discernible 

BM&UB,*  &C.    And  again,  **  In  mammalibus  with  a  magnifying  power  of  300  diameters. 

Tcacnla  mnata  vitellum  magis  excultum  con-  The  vesicle  is  partly  filled  with  fluid  and 

tinet,  et  ratione  ad  fetum  geniturum  habita  partly  with  a  finely  granular  spherical  mass 

*<fun  aese  probat  ovum.    Ovum  fetale  dici  of  no  great  opacity,  which  corresponds  to 

potest  m  ovo  matemo.    Mammalia  ergo  ha-  the  macula  germinativa.    In  most  instances 

bent  Oram  in  ovo;  aut,  si  hac  dicendi  formula  this  mass  occupies  about  two  thirds  of  the 

^  Beet,  ovum  in  secunda  potentia."    Both  diameter  of  the  vesicle.    The  yolk  substance, 

ia  the  Epistola,  and  the  Commentary  upon  it,  which  has  scarcely  altered  from  its  primitive 

Voo  Baer  insnts  strongly  on  the  analogy  be-  opaque  finely  granular  condition,  now  con- 

tK«en  the  oeUular  substance  of  the  Graafian  sists  of  a  more  fluid  internal  part  containing 

Ulide  and  the  yellow  yolk ;  and  he  seems  to  fewer  granules,  and  in   which   the  germinal 

^ve  erred  chiefly  in  limiting  his  comparison  vesicle  floats,  and  of  a  more  consistent  ex- 

of  die  mammiferoua  ovum  (within  the  zona)  temal  part.    In  the  latter  a  manifest  change 

^  the  vesicle  of  Purkinje  of  the  bird's  egg.  has  occurred  in  this  respect,  that  towards 

K  tbereibre,  we  modify  Von  Baer's  view  so  the  outer  surface  there  is  separated  a  much 

*"^  aa  to  regard  the  vesicle  of  Purkinje  clearer  ring  of  substance  contrasting  strongly 

*|oQg  with  the  granular  cicatricula  of  the  with  the  more  opaque  part.    This  may  with 

Ms  egg,  as  corresponding  to  the  whole  of  correctness,  it  is  true,  be  described  as  a  mem- 

tbe  aMBiniiferous  ovum,   and  the  granular  brane,  as  H.  Meckel  has  done  in  comparing  it 

ceUa  (ttmica  granulosa,  &c.)  of  the  Graafian  with  and  giving  it  the  designation  of  the  zona 

*^e  aa  corresponding  to  the  yellow  yolk  pellucida.   But  the  very  remarkable  structure, 

(ue  xoDi  pellucida  havms  disappeared  in  the  which  the  author  now   mentioned  has  had 

°^^^f^),  we  shall  estauish  a  more  correct  the  merit  of  first  pointing  out,  is  one  deserving 

^wioa  of  the  parts  than  that  suggested  by  of  the  greatest  attention.     It  has  appeared 

u-  Meckel    I  am  not  aware  of  any  animal  to  me  to  be  gradually  formed  in   ovula  of 
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•bout  <«>^  or  V*^  of  an  inch  in  diameter,  by  the 
clearing  and  partial  consolidation  or  the 
outermost  part  of  the  albuminous  basis  or 
blastema  in  which  the  granules  of  the  pri- 
mitive yolk  substance  are  deposited.  It  is 
at  first  coniparativi'ly  thin:  it  it  most  ap- 
parent by  its  greater  clearness  and  consistence 
in  ovules  of  ^  or  v\t  o^  ^^  ^^^^  ^  diameter, 
in  none  of  which  have  I  ever  (idled  to  observe 
it.  In  those  of  A^  it  becomes  broader,  but  less 
dear  and  somewhat  softer  in  its  consistence, 
and  is  uneven  and  as  if  softening  away  or 
tMreaking  up  on  the  external  edge;  and  in 
ovules  of  i\f  of  an  inch  it  has  In  general  dis- 
appeared. At  no  period  have  I  observed  it 
to  assume  the  glaMy  transparency,  nor  has  it 
the  distinct  outline  and  membranous  appear- 
ance represented  by  H.  Meckel;  but  it  seemed 
rather  like  a  portion  of  the  albuminous  basis 
of  the  volk  substance,  nearljr  but  not  ^uite 
deprived  of  the  granulca,  which  are  thickly 
deposited  in  the  rest. 

While  theM  diflerenoet  are  stated,  how- 
ever, il  appears  to  me  warrantable  to  cmncide 
in  so  &r  with  the  view  of  U.  Bleckel  as  to 
regani  this  structure  as  a  tempontfy  repre- 
•cntatkm  in  the  fowrs  ^gg  of  the  sona  pel- 
lucida,  which  m  the  mammiferotts  ovum 
assumes  greater  consistence,  passes  into  the 
nemhfanous  form,  and  constitutes  the  only 
ovarium  oovcrvig  of  the  ovule 

In  ovules  of  ^  to  ^  of  an  inch  in  dia- 
meter, the  laver  of  nucleated  cells  placed  b^ 
twecn  the  Mimitive  ovule  and  the  membfane 
of  the  lbUk)e,  and  which  may  be  looked  npoo 
either  asm  cettukr  lining  of  the  follicle  or 
a  peculiar  investment  of  the  ovule,  has  be> 
come  more  distinct  and  consistent,  and  the 
cells  of  the  ouf  must  layer  have  aaanmed 
Che  fonn  of  sboit  compressed  prisnm.  They 
haT«  inrly  gtmnlaf  contents  and  clear 
nuclei,  wkh  one  or  ■amUimn  two  nucleoli, 
Hke  the  c«tb  of  the  tnnioa  gnmnloaa  of  the 
n  I  ill  ■!  Ill  II  fotbde.  It  ^ipean  that  thcae 
cdls  cnaw  aftei  maids  to  fonn  the  external 


small  part  of  the  bases  of  these  cdls  hsd 
been  fused  together  in  a  homogenous  film. 
This  is  the  commencement  of  the  fonnatiofl 
of  the  true  vitelline  membrane,  which  in  ti«c 
ktest  period  of  ovarian  growth  of  the  oru* 
becomes  nearly  quite  structureless,  but  wbidi 
throughout  the  greater  part  of  the  prooe» 
retains  somewhat  of  the  hexagonal  mariuss 
from  the  close  adhesion  of  the  cells  by  tb« 
amalgamation  of  a  part  of  which  the  nca>- 
brane  has  been  produced. 

In  follicles  of  about  ^Vf  of  an  inch  or  lar^^r 
the  true  cellular  elements  of  the  yolk  bsTe 
begun  to  be  formed.  The  manner  in  «bicb 
these  originate  I  have  not  as  yet  had  the 
means  of  determining  with  precision.  Tbrr 
appear,  as  H.  Meckel  has  sugoested,  to  be 
produced  as  a  secretion  from  mt  interior  c( 
the  ovarian  follicle ;  but  they  are  more  im- 
mediatdv  formed  within  the  layer  of  prit- 
matic  c«lls  which  envelope  the  whole  ovule. 
Nor  have  I  been  able  to  determine  thdr 
precise  relation  to  the  sona  and  prhmtife 
nne  granular  yolL  When  the  aona  has  db* 
appeared,  as  is  usually  the  cnse  in  omln 
of  tVi  of  an  inch,  die  cellular  elements  of  the 
yolk  seem  to  begin  to  mingle  with  the  fiw) 
granular  substance.  At  first,  oella  and  hr^ 
oil  globules,  similar  to  those  of  the  }xiik 
cavity,  are  produoed.  So  long  as  theae  siosc 
exist,  the  yolks  have  a  dull  milky-wfaite  tv 
pect.  Later,  or  in  those  of  }  of  an  mck 
or  even  somewhat  smaller,  the  yellow  tiB|t 
appears,  and  this  very  soon  becosnes  morr 
decided,  at  the  same  time  that  the  pecnbr 
large  granular  coipuacles  or  cells  are  formei 
in  which  the  vitdune  colouring  natter  piia* 
dpatlv  resides.  These  coquiwles  are  piv- 
dicti  m  suct<ssife  layers  within  the  lsf« 
of  prisBBatic  cdls  of  the  external  tanic ;  aaJ 
it  U  probable  that  there 
vaimtmn  m  the  rapimQr  of 
fium  the  ahenrntion  of  oosKcniric  lavcnit 
«fcy  ytMow  cwpuKlet  with  thoy  of  .l^httr 
colonr  which  may  lie  ohauml  ■  the  sectMc 
of  a  boiled  yulk.  The  cefpnstlca  of  the 
j^eBow  volk  are  not, 
pm-    cnantiiy  mevciy  pact 

The  hiH^  oTule.  it  is  wt^  known,  nanlly  of  the 

fiat  imm^uh  the  ovaimn  follicle ;  hut  in  bedded  ^ 
Sicrersl  uMaanees  i  nave  ooKTvwa,  num  nn-         vi  nn  rv^psni  id  me  ^ 

MNtNm  of  waMT  or  aome  other  canse,  the  to  l»e  observed  that  it  is^attat 

«ruW  to  ocmfn  tw<  hkuv  than  half  die  dia-  the  more  fluid  intciiml  part  of  tfe 

nvtcr  «if  the   Kv.Kr*c.  the  mnainikv  lirtfur  %olk :  ia  the  next      ^^ 

6.Wd  «nh  a  <Wwr  ^id ;  and  ia  thcw  ia^  of  the  cellulsr  voSs  the 

fSMHY*  thr  priKUiatic  Uytt  «f  ccAs  aJhnrd  coaM»  to  br  iwhciVlod  m  the 

cW«M(s«  to  the  Mina^T  o:  thr  aona  and  i^.iiu-  cxtrm^  part  cf  the 

tn«  gfiBular  %^ft»  anJ  it  sb,  no  douht,  chic^  the 

la  <<«  k«»  of  tmn    n  ao  ^V  ef  aa  inch  the  a  h)ch  kam  the 

f  rm^ina  oi  tbe  vwi  ..lar  mcnibrMn  aroesrm  further 

ecu  temane  the 

'the, 

r«>A^  vuh  shsfie  takes  place.' 
ihk±  m  mngai*    rimn   awar  wbea    the        It  a, 

Mtirw  a  laamai      Thr  r\u-aai  odee  of  ttw  of  the'eiesBCDtY  of  the 

latf^  «r'  lavaHCK  eri.v  «tie  mctt  of  whk^  the  earhot  prvKlaond.  or 

m  ran^^Mn^  '  ntrTmaec,  »  ana  aurrouauoS  the  s<«Rcvt ;  the 

)«  a  wmr'rm   iviianc  «iarr  ancMNMi  ht   a  aDouar  tbe 

-*—  imc.  irr^msiac  tSa  amwaeaMX  »  ^  ^  ttsmL  lt%«r  of 


of  the  v^k  of  the  binf  s 
pmt  of  the  }x4k 
the  vitelline 


the  eel- 
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Hue  HMflibrHie  posses  with  it  completely 
round  the  whole  jrolk  and  over  the  vitelline 
disc ;  the  next  lajrer,  less  pramatic  and  more 
rounded  io  their  form,  but  still  distinctly 
Duclaited  cells,  covers  the  whole  surface  of 
the  yolk,  with  the  exception  of  the  part  oc- 
cupied by  the  vitelline  disc,  with  the  mai^n 
of  which  thb  layer  is  contmuous.  The  next 
layers  passing  inwards  consist  of  granular 
corpuscles,  which  do  not  in  general  present 
the  appearaoce  of  nucleated  cells.* 

In  conclusion,  therefore,  the  ovarian  ovum 

of  the  bird  being  formed  in  an  ovarian  capsule, 

is  at  first  very  similar  to  the  Graafian  vesicle 

of  the  mammalia,  and  differs  chiefly  in  the 

earliest  stages  from  the  mammiferous  ovum  in 

the  proportionally  large  size  of  the  germinal 

vesicle,  and  in  the  absence  from  this  vesicle 

of  the  more  distinct  and  persistent  nucleus 

which  exists  in  animals  having  the  smaller 

jtXk.    This  germinal  vesicle  may  be  looked 

upon  as  the  fundamental  part  of  the  ovum 

m  both  kinds  of  animals.   Alon^  with  it  there 

eiists,  firom  a  very  early  period  m  birds,  a  gra* 

niilar  opaque  ]|rolk  substance.   This  substance 

by  ittdf  constitutes  Use  whole  yolk  of  mam- 

nnlia;  but  in  birds  it  probably  remains  as  a 

pert,  if  not  the  whole,  of  the  proligerous  disc 

(aftcrwirds  cicatiicula).    The  mammiferous 

ovQia  is  closely  surrounded  at  an  early  period 

with  a  dense  transparent  membrane  (the  zona 

pdhicida)  formed  by  a  condensation  of  the 

oatcrmost  layer  of  the  albuminous  part  of  the 

yolk; and  a  similar  envelope,  but  less  dense, 

om  m  the  earlier  stages  of  formation  of 

t^  (owl's  egg,  surrounding  the  finely  granular 

pnmitive  ^'olk  substance  along  with  tne  ger- 

nioal  vesusle.    In  both  birds  and  mammalia 

the  ovarian  follicle,  besides  being  lined  with 

a  lajer  of  epithelial  cells,  secretes,  or  has 

fornied  immediat^y  within  it,  a  quantitj^  of 

nucleated  granular' cells  more  loosely  united 

togedier,  known  in  mammalia  by  tHe  some- 

*  While  the  abore  was  passiiig  through  the  press, 
I  nodrti  tha  27th  and  28th  parte  of  B.  Wagner's 
HandwOrteibiich  der  Physiologie,  oontaining  the 
Article   <*  ZeagaDg,**   by   Proftssor  Lenckart   of 
Gieeaoi.    I  regret  Uiat  I  have  not  previously  had 
the  adrsntage  of  penising  the  very  lominous  and 
conprehcosive  aketch,  bv  tnat  author,  of  the  struc- 
tue  sod  morphology  or  the  ovnm  of  different  ani- 
nuUi   As,  howeverTProfeasor  Lenckart  has  stated 
that  his  observations  do  not  confirm  the  statements 
of  R  Meckel  in  regard  to  the  zona  pellndda  of  the 
bird's  ovule,  I  have  thought  it  riffht,  notwithstand- 
ing the  anfavoorable  period  of  the  year  (October), 
to  rnett  carefully  my  examination  of  this  matter ; 
and  I  have  here  lo  state  that,  in  the  common  fowl 
•ad  thmsh,  the  deacription  given  above  has  received 
the  folkst  oonflrmafaon.    While,  therefore,  I  am 
inclined  to  differ,  as  above  stated,  from  the  views  of 
H.  Medtel  as  to  the  morphological  analogy  of  parts 
«f  the  ovnm  in  different  animals,  I  must  admit  the 
txifltflDce,  at  a  certain  stage,  of  the  very  peca- 
iiar  itmctnre  pointed  out  by  him,  as  corresponding 
^th  the  sona  pellndda,  with  the  differences  u  to 
detaih  whkh  1  have  there  mentioned.    The  primi- 
tire  ovile  of  the  bird  therefore  consists  of  the  ger- 
ninsl  Teside,  grannlar  yolk,   and  this    so-called 
wna;  and  the  odinlar  sabstance  of  the  bird's  yolk, 
H  the  prodact  of  secretion,  or  is  a  modification  of 
cpitheUal  formation  from  the  interior  of  the  ovarian 
tMbcle. 


what  inappropriate  names  of  tunica  granulosa 
and  substantia  granulosa  of  the  ovarian  fol- 
licle. But  in  birds,  although  this  substance  is 
at  first  somewhat  similar  in  structure  and  rela- 
tions, cells  afterwards  increase  within  it  in 
very  large  quantity,  and  acquire  a  peculiar 
structure  and  colour,  constituting  the  yellow 
part  of  the  yolk  substance.  The  outer  cover- 
mg  of  the  yolk,  or  vitelline  membrane,  is  only 
produced  when  the  ovule  has  attained  con- 
siderable advancement,  by  a  new  deposit  upon 
the  external  surface,  or  by  the  condensation 
of  a  part  of  the  external  layer  of  these  cells, 
which  covers  the  whole  yolk,  toother  with 
the  cicatricula.  The  germinal  vesicle  is  fixed 
in  the  bird's  yolk,  towards  the  surface,  in  the 
proligerous  disc.  In  the  mammiferous  ovum 
the  germinal  vesicle  is,  for  the  most  part, 
near  the  surface  of  the  yolk  substance,  but 
not  so  far  as  is  known  in  a  determinate  situa- 
tion, and  the  whole  ovum  in  its  zona  pellucida 
is  fixed  in  the  tunica  granulosa  towards  that 
part  of  the  follicle  which  is  next  the  surface 
of  the  ovary. 

The  germinal  vesicle  bursts  or  is  dissolved 
in  both.  In  mammalia  it  is  probably  diffused 
through  or  over  the  whole  eranular  yolk  :  in 
birds  It  probably  overspreads  only  the  proli- 
gerous disc.  The  whole  yolk  is  segmented  in 
mammalia,  while  in  birds  this  process  itf  con- 
fined to  the  proligerous  dbc,  out  of  which 
the  blastoderma  is  produced. 

The  full  description  now  given  of  the  struc- 
ture of  the  bird's  ^  will  enable  me  to  treat 
comparatively  brieny  of  that  of  other  animals. 
In  regard  to  most  of  them,  indeed,  it  will 
scarcely  be  necessary  to  do  more  than  to  no- 
tice their  most  important  peculiarities. 

Before  leaving  the  ova  of  the  first  group,  it 
may  be  noticed  on  the  authority  of  Leuckart*, 
that  in  the  scaly  reptiles  there  is  not  the  same 
difference  between  an  external  coloured  yolk 
and  the  liehter  cavity  as  in  birds,  but  that  the 
whole  yolk  substance  is  of  a  paler  colour,  and 
of  a  more  clear  and  uniform  appearance.  Still 
from  a  preponderance  of  oily  matter  in  the 
vicinity  of  the  cicatricuk,  there  is  the  same 
tendency  to  that  part  of  the  ovum  floating 
uppermost.  The  germinal  vesicle  in  the  ova- 
nan  ovum  of  these  animals  presents  at  an 
early  period  a  ver^  subdivided  condition  of 
the  macula;  and  tt  is  placed  in  a  granular 
disc,  which  does  not  appear  to  differ  essen- 
tially from  that  of  birds.  The  vitelline  mem- 
brane is  equally  structureless.  Lenckart  has 
traced  the  development  of  the  ovum  in  La- 
certa  crocea  and  Coluber  laevis,  and  has  ascer- 
tained that  in  them,  as  in  birdjB,  the  primitive 
yolk  substance  is  destitute  of  cellular  ele- 
ments, and  has  at  first  no  special  covering. 
The  true  or  external  vitelline  membrane  is 
probably  formed,  precisely  as  in  birds,  on  the 
exterior  of  the  outermost  hiyer  of  the  cellular 
part  of  the  yolk. 

In  the  cartilaginous  fishes  there  is  a  greater 
departure  fi^m  the  type  of  structure  now  de- 
scribed. The  external  vitelline  membrane  is  of 

*  Art  Zmgtmjf, 
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great  delicacy,  and  is  perceived  only  with  diffi-  as  at  lasit  scarcely  to  be  recogniaable,  and  thu( 

culty.  The  yolk  substance  is  in  great  part  corn-  the  germinal  vesicle  loses  in  such  snimaU 

posed  ofpeculhur  angular  corpuscles,  sometimes  somewhat  the  characteristic  cellular  struc- 

flat  and  tabular,  at  other  times  cubical,  octahe-  ture  which  it  presents  in  many  otheis.   Next, 

dral,  and  of  other  forms.      It  has  been  stated  by  aggr^ation  of  the  primitive  yolk  substance 

by  Leydig  *  that  in  the  plagiostomatous  fishes  round  the  germ-cell,  and  by  the  gradual  coo* 

tliere  is  no  vitelline  disc  or  cicatricula ;  but  solidation  of  a  clear  film  on  the  outennoa 

this  does  not  agree  with  my  observations  in  part  of  the  albuminous  matrix  of  this  sub- 

the  common  skate  fish,  in  the  ova  of  which  I  stance  into  the  form  of  an  enclosing  veticlc, 

have  always  observed  a  very  distinct  flat  disc  there  is  produced  the  primHwe  opiow,  a  secoo* 

about  three-eiehths  of  an  mch  in  diameter,  dary  cell,  in  which  the  zona  pelludda  con^ti- 

of  a  lighter  colour  than  the  surrounding  part  tutes  the  cell  wall,  the  oil  granules  and  albu* 

of  the  yolk,  and  situated  on  the  surface  which  minous  fluid  of  the  yolk  substance  the  cun- 

naturally  floats    uppermost.     The  germinal  tents,  and  of  which  the  germinal  vesicle  i« 

vesicle,  which  is  larger  than  that  of  birds,  now  the  nucleus.    And  liutly,  if  it  is  corm- 

sometimes  ^ofan  inch  in  diameter,  is  ex-  dered  desirable  to  extend  the  appUcatioo  of 

t^emely  delicate   and   very  easily  ruptured,  the  term  cell  also  to  the  mature  state  of  the 

Its  nucleus  or  macula  is  ori^nally  single,  but  ovarian  egg  of  the  bird,  we  naay  perhaps  still 

becomes  afterwards  subdivided  or  multiple  regard  that  organism  as  a  tertiary  cell  (in  the 

and  diiiused.  ascending  series)  formed  by  the  supeiposition 

The  ova  of  the  cephalopoda,  which  may,  of  new  parts,  some  of  which  are  themselic» 

according  to  most  embryologists,  be  included  cellular  m  their  origin,  round  the  primitive 

in  this  group,  are  of  considerable  sixe.     They  ovum,  the  whole  being  at  last  enclosed  and 

possess  a  gmninal  disc,  and  the  segmentation  moulded  in  the  vesicular  form  by  the  external 

of  the  ^oUl  b  partial  or  is  confined  to  that  vitelline  membrane ;  a  peculiarity  of  thia  for* 

disc,  as  in  the  animals  previously  mentioned. f  mation  being  that  in  the  meantime  the  i»all 

The    lam   yo\k    coipuscles   are    spherical  of  the  secondary  cell  or  primitive  ovuai  \as 

masses  of  united  oil  granules,  and  like  the  disiwpeared.    But,  notwitnstanding  the  aphc- 

most  of  those  of  the  bird's  egg  without  any  rical  form,  the  isohitedpositioDf  and  the  simpie 

true  enclosing  vesicle.    The  germinal  vesicle  structure  of  the  parts  which  compose  the 

is  of  considmble  size,  and  has  subdivided  completed  ovarian  ovum  of  birds,  doubts  mav 

maculse.    The  whole  are  enveloped  by  a  fine  fairly  be  entertained  as  to  the  propriet)  of 

structureless    vitelline   membrane.      In  the  bringing  such  complex  organisms  under  the 

course  of  the  formation  of  the  ovum,  the  ex*  designation  of  cell  as    now  generally  cm- 

temal    part  of  it    undergoes  a    remarkable  ployed. 

change  in  being  folded  inwards  in  numerous  9  5.  More  detailed  description  of  ovs  be- 
deep  grooves,  which  almost  reach  the  centre  longing  to  the  second  group,  or  with  small 
oftne  yolk.  This  folded  structure  is  in  the  granular  volk  and  complete  segmentadoo. 
smaller  species  again  eflaoed  before  the  ova  If  the  K>regoing  views  are  correct,  it  appear^ 
reach  maturity,  but  in  the  larger  species  it  that,  while  tiie  ova  of  binis  and  other  aninuU 
appears  to  remain,  and  to  be  the  cause  of  a  of  the  first  group  contain  within  the  vitelline 
peculiar  reticulated  marking  over  the  surfiwe  membrane  Uie  whole  product  of  Ibmiatioa 
of  the  ova.  which  belongs  to  the  ovarian  capsule,  the  01a 

In  regard  to  other  classes  of  the  inverto-  of  mammalia  and  animals  of  the  secoiid  gro»p 

brate  aninuds  of  which  the  ova  may  appear  to  comprehend  only  those  parts  of  the  contents 

belone  to  this  group,  I  shall  have  occasion  oftheOraafian  follicle  which  are  formed  within 

hereafter  to  state  some  additional  fiurts,  in  it  at  the  earliest  period  —  viz.,  the  germinaJ 

explanation  of  the  manner  in  which  in  some  vesicle  and  the  pnmitive  yolk  substance  viih 

of  them  the  granular  and  cellular  elements  of  its  limiting  zona.    In  the  Graafian  follicle  ix 

the  yolk  are  occasionally  combined.  mammalia,  there  is  likewise  produced  a  hr.c 

From  the  foregoing  considerations,  then,  it  proportional  quantity  of  ceUular  elcmcnta  an  I 

appears  that  in  ova  of  the  first  group  aa  dis-  albuminous  fluid,  the  tunica  and  substantu 

ttnguished    in    this    treatise,    the    germinal  granulosa,  &c.,  in  a  part  of  which  (cuiniiii:* 

vesicle  is  at  once  the  first  formed  imd  the  proligerus),  the  ovum  comes  to  be  imbcd<U^ 

fundamental    part    of    che     ovum    around  in  the  progress  of  their  formation ;  and  the*.- 

which  the  rest  of  the  parts  are  deposited.     It  superadded  contents  of  the  Graafian  follicle 

alone,  therefore,  is  strictly  to  be  regarded  as  escape  alone  with  the  ovum  when  it  lesTn 

a  simple  or  primary  cell.     It  may  aptly  be  the  ovary,  but  do  not  apparently  maintaui 

called  the  Germ'CtU.    In  birds  its  nucleus  or  any  long  or  constant  connection  with  it. 

macuk  b  oripnally  simple,  but  at  a  very  In  the  ova  of  those  invertebrate  animal* 

enrlv  period   it  undergoes   subdivision  into  which  belong  to  this  group,  the  eonditiooa  •»> 

nucleou  or  macube,  so  numerous  and  minute  formation  do  not  admit  of  their  comparii<>n 

with  those  of  mammalia ;  but  they  agree  »it  > 

•  Ilcitrage'  aor  M^kro^kon.  Anat  dcr  Kochra  them  in  so  far  that  the  first  gerro-ccU  i»  eo* 

una  Usien,  p.  U7.,  a  work  which  1  quolo  only  frum  ^i^ggd  by  a  finely  granular  yolk,  and  that  the 

'^'wf'owe  thii  interesting  diMovrry  U,  Kblliker.  ^^^^^^^  envelope  of  the  ovum  e^^J^'' 

8m  hb  work  on  U  e  Dcvelupincni  of  the  Ccphslo-  rcsjionds  to  the  zona  formed  by  consolid»li*»n 

puds.    Zurich,  IMI.  on  the  surface  of  the  primitive  yolk. 
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OnoM  tf  AtammaSa  and  of  dr  Bamam  the  animalii.     In  the  human  owj  then  fbU 

J^wdn.— There  ii  a  remaruble  unifbrmity  liclea  are  firm  apheroidal  uci,  which  attain 

in  tbe  use,  structure,  and  relation*  of  the  when  mature  an  average  size  of  about  i  of  an 

onriu  orumin  tlie  wholeclasiof  Mammalia,  inch.      In  the  oTsriei  of  women,  during  the 

witli  the  exception  of  the  families  of  Marsu-  child-bearing  period,  a  number  of  Bmdler  folli* 

pitfs  and  MoootreniBEa  ;  in  the  loit  of  which  cles  lie  throughout  the  greater  part  of  the 

npedallirthereiaanapproech  totbeoTJparoui  aubstance  of  toe  ovary  ;  the  more  developed 

tjrpe.    We  dull  Gnt  contido'  the  more  com-  folhcles  being  usually  placed  towarda  the  jree 

BWD  form  of  the  mammiferouB  ovum.    Of  this  surface,  but  at  some  little  distance  from  it.   A* 

(be  oKMt  marked  characteriatica  are,  as  has  they  enlarge  and  approach  maturity,  the  ova- 

alnady  been  stated,  the   very  small  size  in  rian  subtitance  appears  to  give  way  to  them, 

proportion  to  the  ovarian  follicle,  the  finely  or  to  become  graduBlly  thinner  between  the 

panulM'  yolk-substance,  and  the  dense,  clear,  folliclea  and  the  outer  surface  of  the  ovary, 

sod  finn  eitenial  covering  or  zona  petlucida.  so  as  at  last  to  leave  almost  nothing  but  tho 

He  Graafian  follicles,  or  ovarian  vesicles,  covering  membranes  of  the  ovary  at  the  moU 

ia  whicfa   tbe  ova  are  situated,  attain,  when  projecting  part.     Bven  when  of  their  full  siie, 

autore,  a  site  of  from  ^  to  ^  or  even  )-  an  tonever,  tne  OraaBan  follicles  of  the  hamao 

inch,  vai]ni%  in  siie  in  some  measure  with,  subject  and  of  moKt  nnimals  do  not  project 

bqt  not  in  exact  proportiiKi  to,  the  stature  of  much  beyond  the  general  surlace  of  the  ovaryi 

Fig.  64*. 


nan  ovaiy  enlsrged  foor  diameters,  putislly  diuected  St  a  o  d,  to  ihow  the 

I  ovaiun  stroma  ;  one  of  these,  more  sdvuced,  hss  had  its  doable  tunic  a  * 

i   the  gnnular  membran*  m  ^  has  alio  been  partisUy  oponMl,  shawuig  the 

(  graoalar  dlM  dp,  in  which  the  ovnm  is  ioibeddad  nt«r  the  moat  preiecting 

htf  GraaAan  foUicIa  ha«  been  burst,  and  the  oriun  in  Its  grannlsi  disc  la  seen 

a.  Til— vsna  nctioa  of  tha  homan  ovsiy,  to  show  the  general  arrangement  of  the  developed 
Qatttm  fcUidca  towards  the  surfaoei  twke  tbe  natural  siie. 

c  Dtayrammetlr  npnwolatioa  on  an  enlarged  scale.  In  section,  of  two  Grasflao  folliclei^  in  dif- 
fatat  suges  tt  advancement  Id  iJie  ovaiy  of  a  mammiler.  p,  peritoneal  covering  of  the  ovary  ) 
1 1  vrarian  stroois ;  a  v,  the  two  layers  of  the  ovisac  i  h  g,  membrana  irrannloia,  near  which  ia 
!*•  bEM  granokMs,  with  tlie  ovum  imbedded. 
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but  m  BODw  wiiinala,  in  which  the  veficle*  an  rnembrene.    Gow  to  tlw  inner  luriace  oTlbe 

nroponioiutely  more  expanded,  tbey  extend  follicie,  and  lurroundins  the  fluid,  n  fitifi'i"t 

beyond   the  general  line  of  the  surhue  in  the  layer  of  nucleatetT  granuUr  cdU  whicb 

varioui  placei,  and  eren  tometimes  give  the  has  been  termed  Ikmm  or  memiraiiugrmuiam, 

onrj  tomewhat  of  the  mammillated  m-grap^  from  the  opaque  granular  appearanee  of  the 

like  appearance  more  cominan  among  orip^  cell*  compowng  it.    Tbeee  cell*  fonn  a  ce*- 

roui  animal*.  plete    veiicular  luiing  of  the    Mlide;    bat 

Tbe  follicle  is  filled  to  distension  with  a  throughout  the  greater  part  the;  CobCK  wilb 

clear  albuminoua  fluid,  which  esapei  with  nnlj  n  mnili  rriti  iliurn  nfrrmnfM.sn  tharihr 

force  when  an  incision  i«  made  through  the  niembnuie  readily  tears  when   the  Ibllkk  ii 
opened.   Tbe  minute  onun  b  imbedded  in  a 


Fig.  SS". 


le 


a/atDtf.     (fVHBudbif.) 

a,  HUnillad  rapnnnt 
of  tba  Aogt  Dfiirlj  tdmI 
prolinnu  unl  put  of  tbe  »lli  of   Iht  gruiulsr 
mraibru* ;  b,  lerrni  dcluhoil  KTtaa\tr  cclb. 

4  UKithFT  oviHui  oTDin  of  the  Hme  uimil 
p*rfbctlT  rips,  imiimlialelj  pnTioni  to  the  niptan 
of  Uw  (iruOu  foUIrli  -.  the  relJi  of  Ihi  proligHwu 
due  ha**  bcoDiiHi  of  ■  pBdicalalod  ibsp* ;  c,  som* 
gf  (1mm  nil)  d(t>rb«L 

r,  lb*  OTon  tram  the  wn*  ipvclnu  u  hi  jlgr.  a, 

hnd   ■nlUdill]'  from   th*  ftruinlir   oolli  of  thg 

div,  ihowlaff  axtfraallj  the  thick  rlear  10114  or 

«nul    mnriLrmn^     ud    Jntcrrullj   tbe    opuna 

ff -' 

/,  the  OUD*  onm  bartt  bf  pfi—rt,  AowIdc 
th*  DooiMM  of  the  omm  vbidi  ban  sKap^ 
Tit  Iho  Unaly  (r^DnUr 
(■nnliul  THkh  with  lt< 


iicker  portion  1 
cut  pnigma  of  Von  tiaer,  and  is  a) 
variably  situated  cloee  to  the  inner  surbce  of 
the  most  projecting  part  of  (he  Graafian  falbcle 
{lee  Jig.  M*.  A.  and  c,  iw.)  where  in  some 
animus,  but  not  in  the  human  orw;,  the 
ovum  may  be  delected  in  the  nndieeected  liul* 
licle  through  its  coats  ami  the  orarian  goto* 

The  cells  of  the  membrana  gnnuloaa  arc  in 
general  about  ,^"  in  diameter,  Tfaejadbcre 
with  considerable  firmneu  to  the  aurlacc  of 
ibe  lona ;  so  (bat  wben  tbe  follicle  ia  opcsed 
and  its  contents  are  allowed  to  run  upoa  a 
plate  of  glass  for  examtnatioo,  tbe  oram  i* 
always  found  placed  in  its  disc  in  a  lAuiat- 
•cribcd  attached  portion  of  tbe  mendwana 
BTSDuloBB  of  sbout  (wice  its  own  diameter. 
The  arum  is  itself  of  a  Dearly  perfect  sphe- 
rical form  when  ii«ed  from  pressure  i  bat 
as  it  lies  thus  imbedded  in  the  membrana 
pnnuloBi^  and  moistened  on  a  plate  of  glasi. 
It  gives  rise  to  a  slight  rouDdeJ  deratioa  is 
that  membrane,  which  may  easily  be  detected 
with  the  naked  eye  when  the  m 
viewed  ndeways. 

When  the  contents  of  tbe  0 
are  discharged  naturally  during  life,  a  sshbO 
aperture  occurs  nearly  in  the  centre  <^  tbe 
most  projectiDg  part  of  the  wall  of  llie 
follicle  i  and  ai  tbe  orum  lies  near  this  pl^v 
in  the  membrana  granulosa,  it  is  liable  to  be 
evacuated  first,  along  with  a  portion  of  ihsc 
roemt»«ne,  which  is  soon  torn  away  Avm  tbe 
rest  by  the  pressure  of  tbe  fluid  befaind  h, 
impelled  by  the  contractioo  of  tbe  walla  of 
the  follicle  and  surrounding  ovarian  siihstanfr 
During  the  descent  of  tbe  ovum  tbroagh  the 
Fallopian  tube  tbe  cells  of  the  proligeroua  diac 
immediately  surrounding  the  ovum  alter  (bear 
form,  and  arc  subsequently  detached  (rooi  tba 
sons,  so  si  to  leave  its  eitenial  surface  qtutc 
free  and  smooth.  I  have  not,  anr  more 
than  Biacboff,  been  able  to  obaerve  tbe  four 
retaining  straps  or  retinacula  described  by 
Martin  Barry  m  his  first  serin  of  Reacarcbc*. 
as  portions  of  the  manbraoa  granttkaa  na- 
turally  thicker  than  the  rest,  and  wfaicfa. 
radiating  nearly  at  right  angles  from  the  pro- 
ligerous  disc,  serve,  as  it  were,  to  guide  tbe 
ovum  and  its  disc  towards  the  aperture  by 
which  it  escape*  on  the  bursting  of  tbe  fcX 
licle.  Hie  acGompaayii^  figure  Irasi  Coatc 
(M*.)  gives  that  author's  view  of  a  structure 
somewhat  similar  to  tbe  retinacula  of  Boiri. 

The  site  of  the  mammiTerous  ovum  itself  ia 
much  more  uniform  amonx  the  dillercnt  haiilifs 
of  Mamaudia  than  that  ofthe  Graafian  foUid^ 


parent.  IthaarecentlybeenstatedbjReraak*, 
tbat  in  the  mature  ovarian  ovum  of  the  rabbit, 
when  freed  from  the  granular  cells,  radiated 
liuea  may  be  perceived  running  quite  through 
the  xona  pellucida ;  these  linear  radiations,  he 
conceives,  indicate  a  peculiar  structure  of  Che 
zona,  somewhat  similar  to  the  perforated  con- 
dition of  the  outer  membrane  of  the  ovum  in 
osseoiia  fishes.  I  have  perceived  some  of  this 
radiated  appearance ;  but  I  am  inclined  to  be- 
lieve that  It  depends  not  on  any  structure  of 
the  Eoua  itself,  but  rather  on  the  narking 
produced  by  the  adhesion  of  parts  of  the  cells 
of  the  tunica  granulosa,  which  become  pedi- 
culated  in  very  ripe  ova,  and  have  then  a  ra- 
diated appearance  on  the  zona  under  pres- 
sure ;  as  represented  by  Bischoff  in  his  view 
of  the  ovum  of  the  dog,  of  which  ^.  55  d. 
is  a  copy.  I  shall  have  occasion  afterwards 
to  state  the  nature  of  the  fine  canals  which 
have  been  observed  in  the  outer  tunic  of 
fishes'  eggs. 

It  has  been  customary  among  ovologists, 
llU  very  recently,  to  look  upon   the  zona 
as  corresponding  to  the  external  membrane 
le  part  of  on  of  U  Cora's  flgiirM  has    of  the  yolk   in  the  bird's   («g.      But   from 

..i^t..h,_,h.  .^..i:. .     ^[j^j  ij^   j^^jj  already   said   in  connection 

with   that    Buly'ect,   the  propriety   of  draw- 


W^auanbcanstaat.  fore,  to  retain  the  name  of  zona  pellucida, 

,       .      ,  thou^  it  may  not  be  perhsfis  the  best  de- 

■ad  ban  do  rnular  proportion  in  diObrent  signution,  aa  it  prevents  all  confuuon  which 

fasOea  of  Miimali  to  the  stature  of  the  whole  might  be  introduced  by  views  of  its  analogies. 

ho^.     In  the  mature  state  this  vanauon  ex-  h  wiU  hereafter  be  more  fully  demonslrated 

lada  from  ^Jo  to  ^„  or  ^".  The  following  that  it  not  only  differs  in  its  mode  of  origin 

vetberHultsofafewmeasurementsmBdeby  from  the  true  vitelline  membrane  of  birds, 

■jfMtf  and  others  of  the  external  diameter  of  but  that  it  also  has  a  different  destination  in 

the  nature  c**9*|i  ovum,  nz.,  man  f^,  dog  connection  with  embryonic  development,  in- 

tJo>  ™*  ■»+»>  rabbit  -^t  rat  ^^,  mouse  ^^  asmuch   as,  though  formed  in  the  ovary,  it 

PB  *iiF.  «>"  t\e'  piinea-pig  ,^ '.  remains  and  constitutes  the  t     '      '      -  ■  - 


,      ,            .        .,  ^^^-^  ...corporated  with,  the  important  strue- 

doo  the  dew^Uon  of  Von  Boer*,  from  t^^  ,hich  at  a  later  period  becomes  the 

«■  preaentmg  the  appearance  of  a  transparent  chorion 

riaKbrtwBca  the  opaque  granular  yolt-niais  i^  the  foregoing  description  of  the  mem- 

wKfamaad  the  granular  cells  exiemally),  IS  of  traoe  of   the   mammiferous   ovum,   I    have 

mat  pmwrtional  thickness  j  viz.,  from  tA»  adopted  the  view  first  advocated  by  Costef, 

»  iAb  1  w  from  i  to  .^  of  the  whole  and  by  Thomas  Wharton  Jonesl ;  and  more 

^SBOs  of  the  ovum.    When  entirely  freed  fijUy  brought  out  and  established  by  the  re- 

frtWt  the  puuhr  cell^  its  eitemal  sur&ce  BearchesoTBischoff  in  his  admirable  works  on 

sppcwi  MBOOth  I  and  the  mner  surface,  which  ((,(.  development  of  the  Rabbit  and  the  Dog.  tf 

N  OKtly  pvdel  to  the  outer,  is  also  re-  Itmaybeproperto  remark  farther,  that  though 

Bwkobly  amooth.     The  substance  of  thu  thenameof  zona  pellucida  hasbeen  employed 

tnK>  very  tough,  and  possess«i  considerable  to  designate  the  diick  single  tough  membrane 

^M^,  ao  that  tbe  ovum  and  its  zona  may  by  which,  aa  is  now  well  aacertained,  the  yolk 

he  aaftencd  by  external  pressure  to  a  great  ofthemammifcrousovumisinvariablvenclosed 

•ttrnt ;  and  yet  It  regains  its  nearly  sphCTical  f^^  „  early  period  of  its  formation  in  the 

braiwlKn  tiiepresKireisremoTod.     It  is  of  ovary,  this  term  is  used  synonymously  with 

thw  uaaspawncy  Md  homogeneous  -,  neither  that  of  vitelline  membrane,  and  as  applied  to 

■J  IsiiMnsinl.  mil  niiiiiiiu.  ii ilii  i  iiiiiii  iiiiii 


■(power.     It  IS  eaay  to  obtain  evidence  that        ^  Roch^TChes  sur  la  QAiftatlmi  d» Hamimnrs., 
■  -  —  tluck  nwnitmie,  and  not  composed    4to,  P«ri»,  1884,  fig.  a.  -,  and  EmbryogAiis  Com- 


«f  t«o  bnrs  with  iotervenii^  fluid,  aa  some    pu^  lom.  L  p.  !00,  Pari*,  1887. 

hue  hfjd,  by  eleaviag  it  with  fine  needle-        I  In  a  paper  read  U>  the  Royal  Sodetr  of  London 

pSBts,  when  the  cut  edge  becomes  fully  ap-     InmMijrmied  in  the  London  Medical  Qaiolto  for 


§  ^ttrickglangsgeschichte  dea   Konincheneisa, 
mMHomlnlsgana^     Braunschweig,  4to.  1843 1  and  Eotwicksliuigig. 
dM  HniuUu*,  Bianiucfawaiff,  4ta.  184G, 
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the  ov\f  coTering  with  which  the  orarian  ovum 
ia  provided  at  the  time  of  its  leaving  the  Graa- 
fiai)  vesicle,  excepting  that  which  it  retains 
for  a  time  derived  from  the  cells  of  the  tunica 
granulosa  in  the  proligerous  dbc.  Von  Baer 
indeed,  from  whose  description  the  term  pellu- 
cid area  or  zone  has  been  borrowed,  was  not 
fully  aware  of  its  consisting  only  of  one  thick 
membrane ;  and  more  than  once,  both  in  the 
Epistola  and  in  the  Commentary  upon  it, 
expresses  himself  doubtfully  as  to  whether 
this  pellucid  space  or  halo^  might  not  be 
formed  of  an  external  envelope  which  he 
terms  the  cortical  membrane,  and  of  another 
situated  within  it. 

It  is  well  known  that  when  the  mammi- 
ferous  ovum  has  been  fecundated,  and  arrives 
in  the  cavity  of  the  uterus,  and  begins  then 
rapidly  to  expand,  it  is  covered  by  a  mem* 
braoe  which  soon  undergoes  great  extension, 
and  acquires  a  villous  structure  on  its  external 
surface,  by  which  it  may  always  be  easily  re- 
cognised. This  villous  envelope  of  the  ute- 
rine ovum,  universally  now  known  as  the 
chorion,  is  the  product  no  doubt  of  changes 
which  only  occur  in  their  completeness  alter 
fecundation,  and  as  an  accompaniment  of 
embryonic  development;  but  still  as  it  ap- 
pears probable  that  the  zona  pellucida  is  in- 
timately connected  with  the  first  condition  of 
the  chorion,  and  as  the  first  fonnation  of  the 
latter  membrane  is  by  many  believed  to  take 
place  independently  of  fecundation  or  fcetal 
development,  it  is  necessary  for  me  to  make 
some  remarks  in  this  place  on  the  relations 
of  the  zona  pellucida  to  the  external  cover- 
ing which  the  ovum  obtains  in  the  first  periods 
otits  rwidence  within  the  female  passa^. 
This  is  a  subject  on  which  embryological 
writers  are  by  no  means  agreed,  and  several 
of  them  indeed  have  themselves  changed  their 
opinions  in  regard  to  it  in  the  progress  of 
their  researches. 

Von  Baer,  the  correctness  of  whose  general 
views  on  the  phenomena  of  development  we 
have  occasion  to  admire  in  almost  every  part 
of  the  subject  of  which  he  has  treated,  was  at 
first  of  opinion  that  the  chorion  might  arise 
in  Blammalia  from  the  outer  of  the  two  layers 
of  which  he  at  that  time  (though  also  doubt- 
ingly)  conceived  the  external  covering  of  the 
ovarian  ovum  to  consist,  and  he  looked  upon 
this  as  a  great  dtiference  or  departure  from 
analogy  between  the  bird's  egg  and  the  ovum 
of  the  mammi fer :  but  in  his  work  on  Deve- 
lopment f,  publbhed  eight  vears  later  than  the 
Epistola  and  Commentary,  be  states  his  convic- 
tion from  hb  obeervatioDs,  that  in  some  mam- 
roiferous  animals  at  least,  such  as  the  pig  and 
aheep,  the  chorion  b  formed  by  external  de- 
posit on  the  surface  of  the  ovarian  ovum  du- 
ring ita  descent  into  the  uterus,  and  therefore 
takes  ita  origin  more  in  analog}*  with  the  ex- 

*  Spatiam  pdlocklinii,  halo  vel  periphtria  lu- 
dda.  8ss  Commentary  on  the  Epistols,  ss  trans- 
bted  \fy  Brwchet  io  hie  Repertoire,  182«,  p.  62. 

t  Beobachttto^.  nud  Reaexion.  Ober  Rntwicke- 
InnsigMch.  &C.,  Kfloigeberg,  iHS7,  part  ii.  p.  IM. 


temal  covering  of  the  bird's  egg.  At  the 
same  time  he  confesses  that  he  was  not  able 
to  reconcile  thb  view  with  what  he  bad  leco 
in  the  dop  and  rabbit. 

Valentin,  in  bis  Manual  of  the  History  of 
Development*,  regarded  it  as  most  probable 
that  the  chorion  is  formed  by  the  depotitioo 
and  consolidation  of  an  albuminous  matter 
on  the  surface  of  the  ovum  during  its  dcKCDt 
through  the  first  part  of  the  Fallopian  tubes; 
but  though  taking,  as  it  appears,  a  perfectly 
correct  view  of  this  subject,  he  did  not  bring 
forward  observations  sufficient  to  establish 
the  opinion  which  he  bad  founded  chiefly  oo 
analogical  considerations. 

We  owe  to  Thomas  Wharton  Jones  the 
first  direct  observation  of  the  actual  deposit 
of  a  byer  of  albuminous  matter  round  the 
surface  of  the  zona  pellucida.  But  altboiuih 
Mr.  Jones,  in  the  observation  which  he  made 
on  the  ovum  of  the  ralibit  within  the  Failopian 
tubes  on  the  third  day  after  conception,  was 
quite  assured  that  a  new  structure  had  naJe 
its  appearance  in  considerable  thickneat  oa 
the  surface  of  the  zona,  yet  he  at  first  top- 
posed  that  thb  mi^t  proceed  from  aooe 
change  in  the  remains  of  the  granular  tnaic 
which  adhered  to  that  membrane  after  it  had 
lefl  the  Graafian  follidcf  He  afterwards, 
however,  became  aware  of  the  source  of  thb 
fallacy,  and  adopted  the  view  that  the  msm- 
miferous  ovum  receives  a  superadded  struc* 
turc,  contributing  to  the  formation  of  the 
chorion,  in  its  descent  through  the  tubes. 

In  the  first  series  of  his  Emhryologicsl  Re- 
searches, Martin  Barry  described  not  ooly 
the  zona  pellucida  as  recognbed  by  other  ob- 
servers, but  also  a  distinct  vitelline  membraoe 
within  it;  and  he  conceived  that  the  looa 
became  afterwards  the  chorion.  But  in  hu 
second  series  he  became  aware,  both  fit>m  the 
statements  of  Wharton  Jones  and  from  his 
own  observations,  that  a  new  depont  ocrun 
in  the  rabbit's  ovum ;  and  thb  new  deposit 
he  now  regarded  as  **  the  true  chorion.'*  He 
retained,  however,  for  a  time  his  view  of  the 
separate  existence  of  a  vitelline  merobraof; 
and  thus  described  articulately  three  mem- 
branes as  belonging  to  the  mammifcrous  ovum, 
viz.,  vitelline  membrane,  zona  pellucida,  «pd 
chorion,  t  The  first  membrane  he  bebe«e>l 
to  disappear  previous  to  the  period  of  full  ma- 
turity :  the  two  last  he  regarded  as  together 
the  source  of  the  chorion  of  a  later  sta^ 

Bischoff  alt»o  had  not  been  aware  firom  hit 
eariiest  observations  that  any  new  dep<Htt 
occurred  round  the  ovum  of  the  rabbit  io  the 
tubes;  and  even  after  he  had  become  at- 
quainted  with  this  fact,  and  had  observed  it 
himself,  as  he  did  not  detect  a  aimibr  deport 
on  the  ovum  of  the  dog,  be  adhered  to  the 


bm. 


•  Haadboch  dcr  EatwidL  &&  des  1 
BerUn,  188\pp.  88,  89. 

t  Oo  the  First  Changea  in  the  Ova  of  th«  Mam* 
mifera,  in  conaeqaence  of  Imprcgnatioo,  and  <«  (^ 
Mode  of  Origin  of  the  Chorion,  in  PbiL  Traas. 
1887,  part  ii.  p.  889. 

X  See  Phil  Trana.  for  1889,  p^  816. 


Tiew  which  he  had  previoualy  taken,  that  the 
loaa  becomes  the  chorion,  or  at  least  that  a 
new  deposii  ii  not  in  all  Mammalia  neceuBrj 
ft»  the  formation  of  that  inembnuie. 


m  Fi^aftim  tuU  Ihrtt  daft 


ji,  Aowt  on  A  dark  f^round  oi 


I  of  theM  on,  of 


expluiBUcy  outline.    •, 
of  which  there  vera  etghti  i,  lh« 
tke  thick  Uyer  of  albameti  which  in  (hl« 


C  aod  D.  Other  bva  from  )be  Mine  inlmal ;  In  D, 
■n  ibown  thre«  projection!  of  the  klbuminout 
cDnring  which  ban  been  Ukea  for  villi  of  the 
efaonoai  bat  wbid  MCDrdins  to  Bbchoff  are  not 
ML     Hue  orum  wu  fiutheM  down  in  the  Fallopiui 


Id  a  >erie«  oT  obserrations  made  by  myidf 
on  the  OTuro  of  the  Jog  and  rabbit  duiing 
their  descent  &om  the  ovary  to  the  uteriw, 
in  the  Mimmer  of  1840,  I  was  induced  to 
adopt  the  opinion  that  a  new  deposit  does 
really  occur  on  the  surface  of  the  ovum  in 
both  of  these  animals.  I  repeatedly  ob- 
verrcd  the  large  gelatinous  or  firm  thick 
albuaiinous  covering  on  the  rabbit's  ovum 
when  it  had  just  entered  the  cavity  of  the 
utenu;  and  in  several  inxtancet  I  thought 
I  could  perceive  the  first  formation  of  the 
villi  of  the  chorion  by  sprouting  or  budding 
from  the  sur&ce  of  the  newly  deposited  sub- 
stance, which,  as  in  Wharton  Jones'  and 
Barry's  observations,  it  was  quite  easy  to  dtB- 
tingunh  from  the  inembrsne  of  the  luna.  In 
the  OTUin  of  the  dog  1  admit,  with  Bischoff; 
the  appearance  is  very  different ;  but  yet  my 
observations  appeareti  to  me  to  demonstrate 
that  in  that  animal  also  a  substance  is  super- 
added to  the  surface  ofthe  lona,  for  that  mem- 
braiN^  which  present*  at  an  earlier  period  a 


Ovn  efAt  Dag  from  A*  Fa&^iaji  ttiU  ((■  dagt 


A.  Tbe  yolk  hw  nndergone  dividon  into  eight 
Begmnits,  and  there  Is  ■  thin  Irregular  depoait  of 
albomen  on  the  outer  surfhce  of  the  sooa.  (This  Is 
represent-  i  too  light  in  the  figare.) 

a.  Explanatory  outline  of  the  same;  y,a,  yolk 
•egmenti;  i,  sons  pelludds ;  a,  lajer  of  dbumen, 
from  which  in  connection  with  the  ions  the  chorion 

perfectly  distinct  and  smooth  outline  on  its  ex- 
ternal lurbce,  becomes  in  tile  course  of  the 
deacent  through  the  Fallopian  tubes  and  by  the 
time  ofits  first  arrival  in  the  uterus,  not  only 
irreeularly  flocculent  on  its  suriiue,  but  also 
thi(£ened  ;  in  fact,  presents  all  the  appearance 
of  a  granulo-mucous  substance  having  beea 
deposited  upon  it. 

It  may  be  proper  to  explain  here,  that  it  has 
now  been  fully  shown  by  Biachof  s  excellent 
observations,  (hat  in  both  the  animals  men- 
tioned, and  also  in  the  guinea-pig,  the  cells 
of  the  tunica  granuloma,  which  adhere  to  the 
suri'uceof  the  zona  when  itleaves  the  GrBafian 
follicle,are  completely  separated  from  it  within 
the  first  two  or  three  day*  of  the  residence  of 
the  ovum  within  the  tube,  so  as  to  leave  the 
external  surface  of  the  zona  fwrfeclly  itmooth. 
Bischoff  has  shown,  indeed,  as  I  have  also 
repeatedly  observed,  that  a  change  has  oc- 
curred in  the  cells  of  the  proligeroui  disc, 
adherent  to  the  ovum  while  it  if  still  within 
the  ovary,  which  indicates  its  eppronching 
mutuHty.  This  change  consists,  as  already 
stated,  in  theue  cells  becoming  somewhat 
spindle-shaped  or  pyriform,  their  narrow  or 
pointed  ends  being  attached  to  and  radiating 
from  the  surface  of  the  zona.  (See  as  before 
J!g.  55.  n.)  It  is  Quite  easy,  therefore,  after 
this  separation  takes  place,  to  distinguish 
any  change  by  addition  of  new  mBtter  or 
otherwise  which  the  surface  of  the  zona 
may  undergo.    No  one  can  fail  to  perceive  the 
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addition  to  the  ovum  of  the  rabbit,  the  diame- 
ter of  which  is  thus  increased  between  two 
and  three  times,  so  as  to  sive  it  somewhat  the 
aspect  of  the  ovum  of  a  Batrachian  in  minia- 
ture ;  and  in  the  do^  it  has  appeared  to  me 
that  the  increased  thickness  and  more  opaque 
and  flocculent  roughness  of  the  surfiioe  of  the 
zona  were  sufficient  proofs  of  a  new  deposit 
having  taken  place.  This  deposit,  no  doubt, 
becomes  very  completely  incorporated  with 
the  substance  of  the  zona,  and  is  not  easily  to 
be  distinguished  firom  it ;  but  in  one  or  two 
instances  I  have  thought  that  I  was  able  to 
perceive  a  line  of  demarcation  between  them. 
Several  of  BischoflTs  very  faithful  figures  seem 
to  me  even  to  represent  this  deposit  as  it  has 
occurred  on  the  ova  of  the  dog.  But  his 
statements  in  his  work  on  the  Development  of 
the  Guinea- Pig  *  are  so  precise  aipiinst  the 
occurrence  of  such  a  deposit,  that  further  ob- 
aervations  will  be  required  fully  to  determine 
the  question  whether  it  is  of  constant  oc- 
currence or  essential  to  the  formation  of  the 
chorion. 

Later  observations  lead  me  to  think  that  I 
may  have  been  in  error  in  supposing  that  the 
villi  of  the  chorion  grow  directly  firom  the  al- 
buminous deposit.  These  villi,  which,  as  I  have 
said,  form  a  most  characteristic  feature  of  the 
external  covering  of  the  mammiferous  ovum  in 
the  course  of  development,  begin  to  be  formed 
only  when  the  ovum  has  reached  the  cavity  of 
the  uterus.  The  time  of  the  formation  of  these 
yilli,  as  well  as  their  size,  varies,  however,  con- 
siderably in  different  animals,  and  probably 
also  to  some  extent  in  the  same  animal,  f 
They  are  developed  from  the  external  siuiacei 
and  their  structure  is  at  first  nearly  homo- 
geneous, or  at  least  only  sliirhtly  granular ; 
thev  afterwards  acquire  a  cellular  structure, 
and  in  the  course  of  fcetal  development  be- 
come at  an  early  period  the  seat  of  a  compli- 
cated vascuUr  growth,  by  which  the  relations 
of  the  maternal  parent  and  offspring  are  main- 
tained through  utero-gestation.  But  the  fuller 
description  of  this  part  of  the  srowth  of  the 
chorion  belongs  rather  to  the  history  of  de- 
Telopment  alter  fecundation.  My  present 
object  has  been  onlv  to  show  the  relation  of 
this  membrane  to  the  zona  or  ovarian  cover- 
ings of  the  ovum. 

The  contents  of  the  ovum  or  parts  within 
the  zona  consist  of  the  yolk-mass  or  yolk- 
substance,  and  the  gemiinal  vesicle.  The  first 
of  these  constitutes  a  snherical  mass  of  varia* 
ble  consistence,  in  which  granules,  or  molecules 
and  globules  of  various  sizes,  from  the  most 

minute  up  to  about  ytAtit  of  7tA^r'^  ■■^  su^* 
pended  in  a  fluid.  The  proportion  of  the  gra- 
miles  to  the  fluid  varies  to  a  considerable  ex- 
tent in  different  animals,  the  ovum  being  much 
more  opaque,  and  usually  of  a  dull-yellow  co- 
lour when  the  granules  are  in  large  quantity, 
as  is  the  case  in  most  Camivoni,  and  may  be 
easily  seen  b  the  dog  or  cat.  The  dear  fluid  in 

*  EntwickeluBgig.  des  Masfschwdnrhcni^  4(0. 
Giettrm  1862. 
t  Usrry  and  BIschoft 


Fig,  59: 


OoorioM  ooMs  </<A«  RtMU.     {Fnm  0am.) 

a,  OTSiian  ovum  extracted  fnm  a  nesriv  ripe 
Oraafisn  Ibllide,  and  freed  from  the  adbcmst 
granaUr  oelb ;  the  doee  eet  gransles  ef  tbe  Tolk 
substance^  among  which  the  gennhul  vtiicle  » 
perceived  with  s  slightly  oval  macnla  or  nocleait 
are  well  represented. 

A,  the  same  burst  by  pressore ;  the  yolk  gnosis 
adhering  together  by  a  visdd  dearer  twA  9^ 
Btaooe  are  seen  escspmg  from  the  larae  spwtore  is 
the  sons  aloog  with  the  gsrmiaal  vesidiL 

which  the  granules  are  suspended  varies  s^so  10 
its  consistence,  being  of  a  marked  visdd  qus" 
lity  in  some  instances,  and  thin  and  limpiu  is 
others;  so  that  in  some  animals,  when  the  iffo^ 
is  punctured,  the  yolk -substance  flows  fretJT 
out,  while  in  others,  and  this  is  the  case  to 
the  human  ovum,  the  yolk-substance  bolJ* 
together  as  one  consistent  mass.  The  yolk* 
substance  does  not  adhere  in  the  slightest  to 
the  interior  of  the  the  zona,  but  on  the  con- 
trary is  readily  detached  from  it ;  and  in  sonte 
instances,  in  the  entire  unimpregnated  oruiO|>s 
space  is  seen  between  the  yolk-substance  foo 
tne  zona,  formed  apparently  by  the  inihihtt|oo 
of  water  between  them.  This  separaiwo  be- 
tween tlie  yolk-substance  and  zona  appcan 
to  be,  at  a  later  period,  a  constant  and  \^ 
bably  important  change  in  connection  «»> 
fecundation  and  development. 

The  granules  of  the  yotk-substaooe  srr  gt- 
nerally  rather  more  densdy  set  together  sod 
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BoreGrmljanitedtoirarditlieeiternBliurrace.    mined  by  obaervatidn  in  the  MuoTnalU, nor 

Thk  dreumstance  baa  pvea  rise  to  the  belief    has  any  one  ae  yet  succeeded  in  observing  ft 
aiDOi^  some  obwrren  in  tbe  esiatence  of  an     canal  or  pore  leading  from  the  eur&ce  of  the 
■dHitwiid  delicate  membrMie  enclodng  the    yolk-su balance  towards  the  germiDal  veucle 
y<A-iMM ;  but  the  moK  attentive  observa-    m  the  Dtammirerous  ovum. 
tioD  by  Biwhoff,  Wbartoo  Jones,  mytelf,  and 

odien  has  tailed  to  detect  «ucb  a  membrane ;  Fig.  60*. 

and  there  ia  reason  to  think  that  the  con- 
fident bdirf  in  its  existence  has  had  its  origin 
hi  part  at  least  in  a  desire  to  establish  a  more 
complete  analogy  between  the  ovum  of  birda 
and  Mammalia,  and  to  find  accordingly  a 
Titelline  memtnuie  as  well  as  a  chorion 
present  m  the  ova  of  the  latter. 

Tbe  geraiioal  veucle  is  usually  about  a 
sixth  of  the  diameterof  the  whole  ovum  ;  but 
it  is  aooietiniea  larger,  or  between  a  fiflh  and  a 
fcurth.  It  possesses  a  delicate  membranous 
wall  of  a  B|^erical  or  spheroidal  form  and  ho- 
nofeneoiM  structure :  it  is  barely  possible 
lo  observe  the  double  line  of  the  thickness 
of  this  w^  with  the  quarter  of  an  inch  lens 
ia  tbe  nicraacope.  In  most  animals  the  gei^ 
■na)  vcaicle  is  readily  distinguishable  from 
the  rest  of  die  ovum  by  its  superior  clear. 
acx^  excepting  in  those  instances  in  which  it 
it  bidden  by  the  great  opacity  of  the  yolk- 

■latkice;  but  then  it  may  generally  be  made 

WHifeK  by  flattening  the  ovum  by  compres. 

Monbaacen  plates  of  glass.  The  fluid  which 

Ui  in  ority,  which  is  generally  very  clear, 

natsiH  soaie  minute  granules  in  suspension;        o™.  eftlu  OMafnm  tin  Fo%*m  tvAc  nft 

sad  bewtes  these  there  is  apparent  within  it  ^lennabaaa. 

■be  ■scnla  Kerminadva  or  germinal  nucleus. 

Ilii*  iMt,    which  ia  in  geuend  well  defined        "^^  accompanying  Sgort  Is  introdui^ed  [a  show 

■  the  mwnmirerous    ovum,    varies    slightly     ?'•'"'*'  P"'i^<«',  "f  the  .permaloio.  in  relation 

^.*-.,  -aimals:  in  »me  presenting  the    IS^-nSi: a^^^^^^TX/rp'r^^tr?.^ 
:  of  a  round  globule,  with  a  deli-    ovam  >>  mignifled  2S0  diameu™.     It  wa.  taken 


line  almost  amounting  to  iloog  with  Qve  otbtn  tmm  the  lower  part  of  the 

,     .-_. gi    but    more    frequently  Fallopian  tube  68  or  70  hgura  after  impregnation. 

-  w_  only  of  a  small  spherical  or  dis-  ]J*  •egmentation  appears  to  have  proceeded  lo  ths 

coid  ma.  of  fine  gnmules.    In  a  germinal  oI^1^t,nZrdVnlmi!lr'%7^™fm1,o 

"»<^rf »*b"""  diameter,  such  as  that  of  ihe  npreiiaiited  involyed  in  the  alb>uninou™«ub!l!iiSn 

nUit,  the  <lia<neler  of  the  macula  is  about  tome  were  also  seea  on  the  eurrace  of  the  zona,  and 

•ae-fcorth  of  that  of  the  vesicle,  or  i,\„".  some,  varying  in    number  in    the   different  ova 

In  the  eaiiio'  stages  of  fbrmatioD  of  the  ot*«r»ed  from  five  to  seven  or  nine,  were  claarlr 

tnm  the  lertninal  vesicle  is  of  smaller  size :  ^^^"^J^.^  ".hTiT"^^!'"  """.t  °°  '?2 

L  .  -^  -     7                     ■       II     1             ■         I  sarrace  or  and  in  the  iirrooras  between  tbe  voLk 

ta»  It  »  t&en  proportionally  larger  than  the  „g„,«,i^    The  powtiorof  tbeae  LT%  ikS  <^- 

«OieT  parts.     It  is  the  part  of  the  ovum  Brat  dently  claailj  raprsaeoted  in  the  figure, 
fcnaed ;  the  yolk-substance,  which  is  Bubse> 

IWMly  deposited  in  iraduall  v  increasing  In  the  situation  now  described  the  Kerminal 
THotity  round  it,  togetoer  with  the  zona,  vesicle,  though  not  by  any  means  Grmly  fixed, 
po«  St  a  more  rapid  rate  than  the  vesicle,  is  yet  sufficiently  embraced  by  the  yolk- 
Mi  thus  the  latter  remains  in  the  mature  substance  to  prevent  it  from  changing  place 
■ate  proportionBlIy  smaller.  As  the  volk-  when  the  ovum  is  moved  in  different  direc- 
)nb«tBKe  is  at  first  deposited  nearly  In  tions.  In  the  insCancea  of  the  more  fluid 
eqnal  quantity  on  every  side  of  the  vesicle,  condition  of  the  yolk  it  flows  freely  out  from 
it  for  a  time  contains  the  vesicle  in  its  cen-  within  the  lona  when  this  has  been  broken ; 
"ei  bn  as  the  formation  of  the  ovum  pro-  but  in  those  ova  in  which  the  yolk-substance 
cccdi  the  veucle  is  found  in  general  to  have  ia  more  viscid,  as  in  the  human  ovum,  we  ge- 
iffraadied  tite  snrliice  st  one  aide  of  the  nerally  fail  to  isolate  the  vesicle  from  the  rest 
joik-tabttance  ;  tad  in  the  mature  ovum  the  of  the  substance^ 

*tside  seems  to  be  imbedded  in  the  most  com-  Tbe  macula  or  nucleus  appears  to  be  at- 

P'O  and  soperficisl  layer  of  fine  granulea  of  tached  to  the  inner  surftice  of  the  membrane' 

tb«  yolk-^Dbctanee,  This  place  no  doubt  cor<  of  the  germinal  vesicle.      This  ia  especially 

tspooda  in   Hammalta,  aa  has   been  ascer-  seen  to  be  the  case  in  the  Pig,  in  which  the 

ined  in  Batrachia,  to  the  point  from  which  macula  seems  to  be  somewhat  pyriform  or 

***  ftomdstion  the  Gnt  cleavage  of  the  yolk  pediculaied  (teejlg.  6I*> 

P'''*als;  but  this  bet  has  not  yet  been  decef  No  important  changes  have  been  observed 

[o  4] 


[88] 
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■uppoMd  to  be  rcbted  to  Uw  oripn  of  Dsvtile- 

inonnm  and  Twin*,  I  mult  ttfyt  to  Pro- 

fe*KH-  Vrolik'i  btenttii^  aniele  Tcntolo(T-* 

For  the  unnance  of  iliow  wbo  owf  nh 

to  engage  in  rewarcbMf>rtbe  WDeminro 

ihoae  bj  which  tii«  above  bcu  hare  bea  » 

certaiiwd,  I  will  state  ■bonly  the  naoiwr  i* 

which  the  ova  of  Mammalia  maj  be  pcMwd 

rither  from  the  ovary  or  after  tbej  un  kft 

that  organ.     Jit.  For  the  eiaminatioBofllii 

earlier   OTarian   ora  and    fulliclea,  thin  Nt* 

tiona  of  the   ovariui   lubatanee  are  to  he 

made,  eapecially  towardi  the  Hit&ct  of  llic 

ovary;  and  tome  of  tbne  are  to  be  tend 

out  with  needle  points,  and  exaniiiicd  witk 

the  aid  of  compreuion,  &c.    Sod.  For  iW 

more  mature  ovarian  ovum,  ftc,  tbe  outtr 

covering  of  the    ovary  ia    to  be  rtnwnd 

&aai  the  aur&ce  of  one  or  more  of  ibe  pro- 

minent  foUiclei ;  and  the  latter  may  tbe^  i 

m  a/tk4  Sam.  large,  be  carerully  disHCted  out  of  the  onrr, 

lied  tn  order  to  ihow  tli«    "'<i  laid  on  a  gliiu  plate,  where  it  it  U  h 

>f  tlu  nuniLa  lu  tha  ger-     Opened  with  a  tharp-pointed   kDife,  »i  M 

""  ^'.  ^^'^^  ">•  m»cu!«    content!    are   to    be   aently   preaMd  oot  en 

id.  of^''iraZ„:S^  "^S    ""=   B'""-      The  ovuln   liiy  in  gaer.1  be 

n«„i»o?  of  if  ..ver.i  part,     f^''  '^^^,  *"  »  P»"  -f  '*"  .^"^  ^ 

iM  dLuneUn  in  the  a|™.     '™"   •»'>    »,  '<"*  mwnifying   lena,  or  m» 


')  tCc  nia- 


of  the  dog  tbe  ovum  may  someiimei  be  Ma 
without  any  disaeclioo  towardi  the  o"" 
prominent  part  of  the   tuHace  of  the 

IT  di»c  dp.     A  few  «]]■  of  th«  ture   foiliclea.t      3rd.  To   pronire  the  on 

iagi«aBloianr«pr«wDUdatfp.  after  they  have  left  tbe  ovary,  or  while  th^ 

to  occur  in  the  genninal  vetide  during  the  ■"  ,'"  ^i*  *"'><*.  t"°  "oetboda  laay  be  pM- 

ovarian  existence  of  the  ovum.    It  tuually  ■""=  ""'"'  l*"  '''"''"  '=°««'>  of  the  toh« 

diuppear*  in  Mammalia  prwioua  to  the  es-  "•?  ^  opened  with  very  finely-poioled  »i 

cape  of  the  ovum  from  the  Graafian  follicle  ;  "wp  icn«>™,  and  the  lurfiice then aprtadooi 

but  in  thii  claii  of  aniinal*  the  phenomena  ■"''  e««n"»ed  carefully  with  a  low  magniliut 

Btteoding   the   diiappearance   have  not    vet  P*"*""  ""''«»  "  i°^  eluminatJoo,  but  tkt 

been   fully    iuveatigated.      There   are    aome  i^""  ■»■■•  *^  done  under  water  ;  or  vMiti 

ground*  for  beJieving  that  immediately  pre-  P""  may  be  foUowed  according  to  the  rt- 

vioui  to  the  bunting  of  the  vnicle  there  may  commendation  of  Btartia  Barry,  founded  oo  « 

bechangeiof  the  Diai'da  and  other  contenu  •"ffie«"'n  thrown   out   by    CruickihaDk,  m 

of  the  vesicle  of  a  corrcponding  nature  with  foUo" ■  :  The  Fallopian  tubM  being  dmiW 

thou  which  have  been  more  clearly  obaerved  '"'<>  •""="'  ponion«,  the  cxntenU  of  ofk 

in  Batradiia  and  Pi.he..    Dr.  Martin  Barry  I""!""  *r^  'o  be  aeparately  prtMcd  oat  ^ 

•eeiD*  to    have  observed   aomelhitig  of  ihi*  P""ng  •  blunt  inntrument  firmly  along  ih 

kind,  and  U.  Coale  haa  figured,  but  not  m  far  ou"»"le  of  the  tube,  and,  being  placid  on  ««• 

>■  I  am  aware  deMrribed,  tbe  development  of  "'^  P"'"  «  d'"".  are  to  be  lubjecud  lo  (to 

celb  in  the  germinal  vcMcla  of  a  ripe  ovarian  ?>«e*«rr  eianiinwion.      Tlie  latter  meiW 

human  ovum.*  "  panicularly  convenient  lo  Miiall  amnMb; 

R,  Wagner  lUIe*.  that  occaaionally  a  double  li''"'   ^'  '    have  followed   both  ^ 

macuU  may  be  .een  in  the  germinal  veiiclct  T""  raWnoa  «  Bmnj  eertainlv  aayet  n»c» 

Ihaveononeorcaiionobservedtwogerminal  "Me"™*   trouble,  and  w  on  the  whole  mm 

vcaiclei  within  the  nme  ovum  in  the  dog.  enough.^     4th.  Of  the  plan  for  obtauiog  ib» 

Biacboff  ha*  on  three  occaiioni  obaerved  °'f;''°f  ™  '^'■."  ."  L-^?T'l?ilI^ 

two  ovules  in  the  same  Ui  " 
rmbbit.{    Thiihad  been  p 

Von  B^rr  in  the  dog  and  ^.. .....  ,  ,                   „ 

detected  two  ovule*  embedded  in  the  nme  *""  °' "o  "t*™*  «■  ^*SinDt  b 
granular  membrane  of  one  UraaGan  veticle  of 


irce  occaiioni  obaerved  °f  '^°'^  ""  '"*™»'  *"*"  «  eonwoeraiae  wc 

e  tiraaCan  follicle  of  the  "  «  bey>'V  '•"her  to  the  hiitory  oT  develop- 

R]  previoualy  noticed  by  ■"""»-  '  .*'"  ""'j  "7  ''"*  '•»«  ?•  f?^ 

and  pig.     And  BiJderS  ouWon  u  neceawry  u)  cuttiM  throogh  t»t 
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irmd  uyuiii^  the  ova,  and  that  the  e 

nn  mat  be  made  at  first  in  the  dry  state. 

Oiigm  nd  FarmaHm  0/  lie  Mammfirmu 
OtKm.—Tba  Hilyect  has  already  been  ad- 
ttfted  U)  in  [be  previoui  section  io  connectian 
tub  the  biitor;  of  the  rormation  of  the  bird'a 
qg.  Dr.  MutiQ  Bairy  was  l<^,  by  hU  numer- 
MU  obterrationt,  to  form  the  conclusioD,  that 
(be  icrauaal  *eucle  ia  the  fine  part  which 
makn  iti  ■ppearance  in  the  ovaiiao  atroma  at 
tbe  coBmescement  of  the  formation  of  the 
on.  AU  otaerrer*  Mem  now  to  be  agreed, 
lint  of  the  parta  belongii^  itriclly  to  the 
oTum  itidf,  the  germinal  vesicle  w  the  first 
fcrtDd ;  but  the  obserrMioni  of  Valentin, 
fiucbofftod  others  appear  rather  to  siipport 
lit  riew,  vhich  U  opposed  to  that  of  Barry, 
Um  the  Graafian  rolhclea  may  be  detected  id 
tbc  Drarian  itroiiia  before  any  part  of  tbe 
OTuk  is  dtstii^ishalile. 

Tbe  onilet  ara  formed  at  a  comparatively 
tuij  period  ID  Ibe  ovary.  Carus  waa  the 
ini  10  point  out*  that  in  the  ovary  of 
ibc  bnaiii  female  child  the  follicles  coa- 
ainiiii  distinct  ovules  are  perceptible  at 
beilL  ValliMiieri  hs<l  long  previously,  it 
^iptsn,  made  n  similar  obaeiration.  Bis- 
<^  bs^  with  more  precision,  pointed  out, 

i^  tbtn  is  oomiderable  variation  in  dif- 

faat  duldrea  of  the  same  age  as  to  the 

if^  of  idvanceiiient  of  the  gcnns  of  ova 

■iduD  tbe  ovarium ;  in  some  nothing  more 
1^  ■  poftctly  unir<»m  ovarian  stroma  is 
pm^aiUeat  birth,  while  in  others  the  follicles 
at  dniiBcily  formed,  even  at  aa  earlier  period. 
Bf  thej^  of  ten  or  eleven  years  a  number  of 
Ibe  nsides  are  found  to  be  approaching  ma- 
hntj.aad  almost  all  have  left  their  earliest 
toMlitiaa.  Both  Barry  and  Biscboff;  how- 
f",  are  of  opinioti  that  new  sets  of  Uraafian 
k&da  and  ova  may  continue  to  arise  within 
ibe  ovaries  dnring  the  whnie  child-bearing 
period  of  the  humaa  female;  and  therecan  be 
unkdoobt  that  ibii  takes  place  in  most  of  the    1 

Bitchoff  describes  the  Graalian  follicles  as    tha  ovi 
»^Jo*  their  orioin  from   minute   heaps  of   r*°"''         ....  j     . 

— _.ri_  ■      J.        :         . u  .  L.     L  a,  riairraent  of  ths  ovjuT  of  a  doi 

r«»ules  u)  the  ovaiwn  stroma;  but  he  has  ^^  bSh.    TtsGranflM^llidesu 

W  been  able  to  confirm   the  statement   of    the  fibro-granuUi  ovarian  ■trDma,  es 

Vileatin  that   the  earliest  follicies  proceed  b^  ■  bomoEeneoiu  and  fibrous  ooveriog,  uhI  tiled 

Atm  primitive   gland  tubes  stretching  from  with  gnnaTei. 

tbe  sUBchcd   border  towards  the  surfece  of  ,?■  %"""'  <^  ^^KV'^  "^  '  P'*  ""~  7**^! 

tbeovsry.t     In  varjoua  animals  the  follicle,  jl^^e,^!' .^-^ t^J^X"  tSicX  rmb^*: 

,  V*  "P"   '•*  "  formed  at  an   earlier  ^^  ronnd  tbe  Urger  oues  fllires  are  begiouiDg  to 

period  than  in  the  human  female :  according  be  depoiited.    The  wall  of  tha  rolliclea  an  lined 

■0  Bisctwff,  tbey  arise  vay  early  both  in  the  inUniall]'  wiih  delicate  epithelial  c«lle.    The  ger- 

cos  goj  p^_  minel  vesicles  now  visible  within  coniist  of  a  fine 

Wk._  Ii^' : r...ii:.i u_ : 1  dear  cell  with  a  nucleai  or  dot,  and  a  few  viCellias 

i,™?,^*^^     -J             ^  percta^ed.  ,„  t.,,  begun  to  be  deposited  round  tha 

RcaossUoraamnllvesicleacnrceiymorethan  pnninal  tbucI^ 

rin"  in  diameter.     To  this  primary  veaicie  ^  one  of  these  Grwiflan  follicles  bmst  with  a 

tbniD  Barry  baa  fiven  the  appropriate  name  needle,  ahowing  the  contenu  of  tbe  folliclsi  there 

rf  OviHc.   Soon  afterwards,  when  the  veucle  *>^&  "  J*'  °'>  «"»  "'  vitelline  membrane, 

hv  cipaoded  soaiewhat,  it  is  found  to  coi^  „                  ,    , ,                           .        , 

t»>n  the  rudiineatof  Uieovnm;  firat  in  the  ««?  »nrroutided  by  aamal  qiiantity  of  granii- 

■H«  of  the  very  imaUgerminaWesicle.  gene-  J",.*""!-  .  ^^  afterwards  the  outer  follicle 
IS  Iwed  with  a  few  extremely  delicate  or  bya- 

*  MlHer^  Archlv  for  ISB!  p.  879  ^"^  hemispherical  cells,  which  have  somewhat 

*  "laitWiich  da  htwickelungwMcbldite,  1B8$,  tlie  appearance  of  those  of  epithelium,  and 
"    "-' ....    :»—      —  -"^ich  thus  give  rise  to  a  clear  space  between 
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tlic  mcmlirnnc  or  wM  nf  tlic  follicle,  and  nil  which  cannot  be  said  to  have  existed  from  the 
tjiiit  vut  exi'its  iif  till-  ovule.  NtM,  the  volk  first,  comes  to  be  apparent  outside  the  opaque 
sub&Iunccisl'ormLHJ round thi:{;t.TmiiiaJ vesicle;  (irannlHr  suhslance  of  the  yolk,  and  thic  \o 
lirst  of  all,  us  h:u  Ixxn  .ihown  by  Lciickarti-,  the  ejiithelnil  cells  which  line  the  follicle:  it 
by  thu  ilcpnsit  of  n  cluar  viscid  Huid,  nud  seems  as  if  it  owed  it!  origin  (o  the  condensa- 
next  by  therornialionof  darkoroua<|ue  small  lion  of  theoutennost  layer  of  the  clear  last- 
{iranuleH  in  thix  fluid  uitjiicent  to  the  ^cruiiuul  ment  mnttcr  from  which  the  yolk-subslaare 
vcsicli:.     Somewhat  Inter  [he  zonu  pdliicidii,     h  I'onncd. 

The  mcmbrana  granulosa  consists  for  ■  time 
Fif-.  63  *.  of  a  siugle  layer  of  nucleated  epithelial  cells 

situated  betWL-en  the  ovule  and  the  Oraa6sii 
follicle.  The  latter  not  being  yet  expanded  bi 
fluid,  is  at  this  period  completely  filled  by  the 
ovum.  Such  is  the  state  of  the  parts,  now  all 
present, in  tblliclesof  from  ^jtn  to  5^5"  in  dia- 
meter. Subsequently  the  follicle  increases  in 
size  much  more  rapidly  than  the  ovum;  the 
A  .  menibrana  i^ranulosa  follows  closely  the  vail 

I  of  the  follicle  in  its  rapid  expansion  by  the 

inereiisin^  ueeimiulation  of  fluid  within ;  and 
the  ovuni  is  now  found  to  be  imbedded  in 
a  particular  portion  of  the  layer  of  granular 
cells  eon.stttiiting  the  cumiilut, 

AccorilinL!  to  the  best  observations,  then, 
as  to  the  formation  of  the  mamniiferous  ovum, 
it  apjicars  that  the  ovarian  follicle,  whicb  ve 
luay  look  upon  as  the  primary  gland  cell,  is 
first  produced  ;  that  within  it  at  a  ve^ 
early  period  the  gcmiinul  vesicle  with  its  nu- 
cl  s  next  arises,  and  that  very  soon  after  the 
orig  n  of  this  primary  |>art  the  yolk-substuce 
conimc  ics  by  a  de|)osit  of  fluid  and  granules 
ro  nd  the  germinal  vesicle  ;  that  the  Graa- 
r  n  foil  cle  is  lined  by  e  layer  of  nucleated 
cill  rt^sembling  ejiitlielium,  which  constitute 
the  con  menceuient  of  the  tnnicu  granulosa ; 
thdl  the  zona  pellucida,  which  forms  the  outer- 
most covering  of  the  ovum  when  it  leaves  the 
ovary,  b  Ibriiied  at  an  early  period,  but  some- 
what later  than  the  commencenient  of  the 
other  parts  of  the  ovum ;  and  that  it  probably 
owes  Its  origin  to  a  membranous  condeniatioo 
of  the  outermost  |>art  of  the  clear  primitive 
yolk -substance  :  and  that,  hnally,  the  tunits 
granulosa  increases  in  qUiiiitity  and  extent,  it 
expanded  along  with  the  t(>llii.-le  by  the  Buid 
within  it,  and  bein^  deposited  at  its  thickened 
cumulus  round  the  ovum  encloses  it  in  a  pat 

The  strucmre  of  the  ovum  is,  on  the  whole, 

Ocarianfollic'eaiuImumafll,eIiMulatanairly       ''"i'  s'""'"^  throughout  ull  the  families  oC the 

,,„^.  class  Miunmaliain  which  ithasbeenexamincd, 

excepting   one,   viz.,  the    Monotrumata.     In 

The  fullicle  here  roprc.i,.ntc..l  was  at,..ut  ,i„-  in     ilursupialiu,  in   which,   from  the  remarkable 

dwmeier;  mthiBHHre  It  w  i-lioKii  as  11  aH*i"    deviation  from  the  more  common  mode  of 

s-^SS;  Kri;,,^'l£'',r;;;t£  ,:z  p?*™. « i-  '^  'wfo,^  .1...  *=  »■"» 

follicle  and  tunica  i;ranulo^  is  ni.iMrent.    In  ibc    •"*'"  pfi^sent  some  peculiarities,  it  does  not 

lower  of  the  two  H)-u«»  tUe  fulli.l  pear                         iservations  of  Pfolcssor 

■a  havinK  been  burrt  by  jira-au  )«                       re   arkablc  difference  is  to  be 

Willi  Ills  tuni™  granuloM  in  the  J                         h       ^j^ac  ifiere  Was  observed 

SThe"i±"i,tin"l?;"^.e'cbrK  "                 «>m      h       arge    quantity  of  gnmular  sub- 

llie  eseiipe.  and  the  ovum  aftcrw  ut  the  diameter  ofone  ot 

S|>heri<-al  ahune.    o,  Iho  wnllunh  es                      he    Macropiii   Parryt  Of 

tunics  granuioM ;  i,  tbo  wina  pa  m     K                                reater  than  ,1,",  and  the 

Wis  ^n  covcrinff.     The  n-acula «  rm                                                  as    only    ,Aii".  which  i» 


a  quantity  oTIii 


Ihut  it  cannot  be  held 
there   was  api)arent  any 
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of  much  larger  aue^  and  appears  to  occupy  The  ova  of  a  considerable  number  of  the 

the  whole  or  the  greater  part  of  the  ovarian  Invertebrate  aniniab  belong   to    the  same 

follicle  or  capaule ;  more  in  the  manner  of  group  under  which  [  have  placed  that  of 

that  in  birds  and  scaly  reptiles.    According  Mammalia;  that  is,  they  consist  principally 

to  Professor  Owen*,  the  ovaries  of  the  Omi-  of  formative  or  granuUr  yolk-substance,  un<^ 

tborfayachtts  present  numerous  elevations  on  dergo  complete  segmentation,  and  have  a 

their  surface  caused  by  the  projection  of  ovi«  simple  zona  or  structureless  covering  ;  but 

•eca  of  different  sixes  and  in  different  stages  of  yet  the  varieties  in  structure,  relations,  and 

devdopment.    The  largest  of  these  sacs  have  mode  of  production  among  these  ova  them- 

»  dlMpetiy  of  two  lines ;  and,  as  in  birds,  selves,  and  their  differences  from  the  ova  of 

tfaough  in  a  less  marked  manner,  the  right  Mammalia  are  so  great,  that  I  think  it  will 

oviduct  and  ovary  are  less  developed  than  the  conduce  to  greater  clearness   and  prevent 

left.     The  unimpr^gnated  ovum  nearly  com-  repetition,  to  defer  treating  of  the  ova  of  In-* 

pletelyfilla  the  ovisac  or  ovarian  capsule.  The  vertebrata  till  after  I  shall  have  given  the 

genninal  vesicle  is  of  a  comparatively  large  description  of  the  remaining  ova  of  the  Ver<« 

stae.  being  about  ^\j/^  in  diameter.     The  tebrate  animals,  to  which  we  shall  now  pro- 

vkdline  substance  is  rich  in  nucleated  (?)  eeed. 

cells  or  granules,  intermixed  with  clear  co*  T^rdGroupoftheChaofVerUbraieAfimttUm 

lotirleas  oil  globules.  The  vitelline  membrane  — Under  this  head  I  have  now  to  state  some 

is  moderately  thick  and  smooth,  and  refracts  details  as  to  the  structure,  relations,   and 

light  atrongly.  The  ovum  is  separated  from  the  mode  of  formation  of  the  ova  of  amphibious 

maer  wax&t  of  the  ovarian  capsule  by  a  very  reptiles  or  chiefly  the  Batrachia,  and  of  osseous 

snudU  quantity  of  iuid,  and  by  a  stratum  of  fishes.    The  ova  of  both  of  these  tribes  of  ani« 

graDoleB  or  eells.  mals  appear  to  occupy  an  intermediate  place  be  • 

The  ova  found  in  the  uterus  of  the  Omi»  tween  the  very  small  and  granular-yolked  ova 

thorhynchus  were  of  a  deep-yellow  colour,  of  the  Mammalia  and  the  large  cellular-yolked 

with  a  smooth  polished  surfiice,  and  had  no  ova  of  birds  and  scaly  reptiles.    They  agree 

adhesion  to  the  inner  uterine  membrane.    In  in  both  possessing  a  yolk  of  moderate  size, 

one  animal  the  yolks  were  found  enclosed  in  in  the  substance  of  the  yolk  being  principally 

a  more  transparent  mass,  which   was  sur-  or  kirgely  of  the  formative  kind,  and  in  the 

rounded  by  a  cortical  membrane  of  some  te-  possession  of  a  proportionally  large  germinal 

nadty,  presenting  in  fact  some  resemblance  vesicle,  in  which  the  macula  is  not  a  single 

to  the  albumen  and  shell  membrane  of  a  aucleus,  but  rather  a  large  collection  of  nuclei 

bird's  eg^  Leuckart  f  thinks  it  probable  that  or  maculse.  In  both  of  them  the  segmentation 

Owen  mav  have  been  misled  as  to  the  size  of  is  partial  or  not  complete,  afiectmg  chiefly 

the  ova  dv  the  examination  of  specimens  the  superficial  part  of  the  yolk,  in  which  the 

which  had  been  preserved  in  alcohol ;  but  formative  or  germinal  portion  of  the  yolk  is 

Professor  Owen  informs  me,  that  he  was  fully  placed,  but  varying  considerably  in  the  depth 

on  his  guard  against  such  an  error,  and  was  and  the  extent  of  the  surface  which  it  involves 

quite  sataified  of  the  spproach  in  the  struc*  in  different  species  and  genera,  more  espe- 

ture  of  these  ova  to  the  oviparous  type  of  daily  among  the  Amphibia.   In  the  predomi- 

Inrds  and  reptiles.  nance  of  the  formative  }olk  and  in  its  rda^ 

I  have  examined  the  ovaries  in  a  specimen  tions  to  the  process  of  segmentation,  there-. 

of  Sekadma  hjfstris^  which  has  been  preserved  fore,  tliey  approach  the  Mammalia,  while  in 

in  alcohol ;  and  although  the  somewhat  de-  the  lar^  size  and  structure  of  the  germinal 

teriorated  state  of  the  specimen,  and  the  cir-  vesicle  m  all,  and  in  the  considerable  amount 

curaatance  of  the  ovsnes  not  being  in  the  of  nutritive  yolk  in  some,  they  more  nearly 

fnlly  developed  condition,  were  not  the  most  resemble  the  group  of  huge-volked  ova.    It 

fiivourable  for  minute  observation,  I  was  con-  will  be  proper,  on  account  ox  the  diflbrences 

vinced  that  the  ovarian  ova  of  this  animal,  between  them,  to  describe  separately  the  ova 

like  those  of  ita  congener  the  Omithorhyn-  of  Amphibia  and  those  of  Osseous  fishes. 

ehus,  belong  rather  to  the  oviparous  than  Amphibia. — BatracUa. — The  ripe  ovarian 

to  the  usual  mammiferous  type.    The  yolks,  ovum  of  the  common  frog  or  toad  is  a  nearly 

which  quite  fiUed  the  ovisacs,  were  some  of  spherical  body  of  from  iV  ^  i^g  ^^  aQ  hich 

them  about  ^"  in  diameter  :  they  contained  in  diameter,  of  a  dark  colour,  contained  with- 

a  hu|{e  quantity  of  granular  globules  similar  in  and  closely  embraced  by  a  thin  vascular 

to  the  yolk  corpuscles  of  bir<&  ;  the  yolk,  in  sac  formed  by  the  dilatation  of  the  ovisacs 

fiwt,  consisted  of  the  nutritive  as  well  as  the  which  hang  into  the  general  ovarian  cavity. 

formative  aubstance  ;  and  the  whole  aspect  of  This  capsule  or  ovisac  is  attached  to  the 

the  ovary,  as  well  as  of  the  individual  yolks,  rest  of  the  ovarian  substance  by  a  broad  band 

recalled  to  my  mind  that  of  an  oviparous  ratherthanby  a  narrow  pedicle;  and  when  the 

aaimal  in  a  somewhat  undeveloped  state.  yolk  or  ovarian  ovum  is  mature,  it  escapes 

from  the  ovisac  by  the  formation  of  an  aper- 

^  _^  ture  in  the  remote  or  free  side  of  this  capsule, 

*  8es  ProC  (>weii's  Attide  Honotremata  in  this  somewhat  in  the  same  manner  as  occurs  in 

&?S?^  ^i^  ^S^  *S-^?  ^^*~-  ''^^  the  calyces  of  the  bird,  but  with  a  wider  aper- 

for  1838  and  li»o.    See  m  particalar  nirarefl  191,  «  .       %«■          l  .i.            a           e  ^i.               i 

192,  sad  194  of  the  article  iSonotremat^  Cylopied.  '"'^    Through  the  apertures  of  the  general 

or  Aast.  voL  iii  p.  896,  et  seq.  ovanan  capsule  the  numerous  ova  pass  mto 

t  Aitide  Zeogung,  p.  788.  the  abdominal  cavity,  during  the  first  period 
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the  membrane  or  wall  of  the  Tollicle,  and  all  which  cannot  be  said  to  baveexiitedfraailie 
that  yet  exists  or  the  ovule.  Next,  the  volk  fint,  comes  to  beaf^)areDtautiidetbc(if«|M 
■ubstanceis  formed  round  Ihe  germinal  vesicle;  gnnuiar  lubatance  of  the  jrolk,  aod  doNU 
fint  of  all,  aa  has  been  nhown  by  Leuckanf,  the  epithelial  cells  which  line  the  (blbde:  Jl 
by  the  deposit  of  a  dear  viscid  fluid,  and  aeema  as  if  it  owed  if  origin  to  the  condtw 
nest  bj  the  formation  of  dark  or  opaque  small  lion  of  the  outermoat  layer  of  the  dctf  hHS- 
granules  in  this  fluid  adjacent  to  the  germinal  ment  matter  from  wbich  the  yolk-mbstace 
TCiicle.     Somewhat  Uter  the  sona  pellucida,    i*  fonned. 

The  membrana  granuloaa  coninati  fcra  Iim 
1-^.  63  *.  of  a  single  layer  of  nucleated  qiitbelid  ecUi 

situated  between  the  ovule  and  tbe  Onsfisa 
(blliclc  The  latter  not  beii^  yeteipaodtd  ij 
fluid,  is  at  thia  period  compMely  filled  b;  tkt 
ovum.  Sudi  istheitate  of  the  parts,  no«dl 
pre*ent,in  follicles  oTfrom-iiB  to  f^"  in  di- 
meter. Subaequcntly  the  folUde  inenases  is 
aiie  much  more  n^iidW  than  the  otun;  Ik 
A  membrana  granulosa  lallowa  doeely  tbc  nil 

of  tbe  follicle  in  its  rapid  eipanwiD  bj  tbt 
increasing  accumulation  of  fluid  within;  saJ 
the  ovum  is  now  found  to  be  iubedded  b 
a  particular  portioo  of  the  layer  of  paodM 
cells  constituting  the  eumubia. 

According  to  the  beat  obaerratioa*,  lin, 
aa  to  the  fonnation  of  the  roanmiferoutonK. 
it  appears  that  the  ovarian  follicle,  whid  n 
nay  look  upon  aa  the  primary  gland  <A '» 
first  produced ;  that  wtthtn  it  at  a  rarr 
early  period  tbe  genuinat  veaicle  with  its  la- 
eleua  next  ariaea,  and  that  very  aooo  ifttr  ibt 
ori|jn  of  this  primary  |wt  tbe  yolk-sutstMW 
eommeocea  by  a  daio«t  of  fiuid  and  fmia 
round  the  germiQal  reaide ;  tlMt  the  On*- 
fian  follicle  is  lined  by  a  layer  at  Madcsud 
cells  resemUiiv  epttbdiam,  which  ooostilsK 
tbe  coiBBmeenwnt  of  the  tunica  graaalow; 
that  tbe  lona  pelludda,  wbirfa  fonns  the  ooitf- 
moat  covering  of  tbe  ovum  when  it  leana  ib« 
ovary,  it  farmed  at  an  eaHy  period,  but  som- 
what  later  than  Uw  commeaceneDt  of  tbt 
other  parts  of  the  ovum ;  and  that  it  probtUt 
owe*  Its  origin  to  a  membranotia  comfantstioB 
of  the  outermost  part  of  tbe  clear  ptiniiw 
yolk-mibatance  i  and  that,  finally,  the  taoi<a 
granulon  increases  in  quantity  and  esicM,a 
expuded  abng  with  tbe  follicle  by  tbe  Isiil 
within  it,  and  being  deposited  at  ita  thidwasd 
cumulus  round  the  ovum  encloaei  it  io  ■  |Mt 
of  its  substance. 

The  structure  of  the  orun  is,  on  ibe  vbole, 

very  similar  throughout  all  the  GuniKes  of  ibt 

class  Mammalia  in  which  it  baa  beep  eiiminfJ, 

eiccpting  one,   vis.,   the    HonoIrcmat&    I" 

Tba  fotUds  bcre  rvpreKiitol  wss  about  ^~  in     Harvupialia,  m   wbicfa,  from  the  renaHuUt 

dIsmcKr:  in  Die  Bgun  U  is  iliown  ai  it  sppears    deviation  from  the  more  common  DMde  «f 

1^'Z^-f^  ."nT!,"!  ™t"  ilil'.n'^n^''^  .rZ    Pt-ioo.  it  has  been  auppoaed  that  the  oviM 

an  auunct,  and  iti  ur^s  ijia  in  pmporaon  lo  tha    _._l ™T-  j  "       .    j  „    ^ 

Mlideutdl      ■ 
tower  of  (h« 
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arm  auunct.  ana  lu  urve  ijeb  rn  prnponjon  lo  uia  ^  .  .  ■  ■.-     .  ^       -      i  ^ 

Mlide  *nd  tunica  gnnu]^  i,  appaWnL    In  tba  "^^  present  some  peculiarities,  it  daw  «« 

'-  r«rofih»twonKu™i  tba  follii-fa  U  rcprcHotea  "ppeWr  from  tbe  observations  of   lVofc«flr 

having  b««a  bunt  by  pr«Huia  and  tba  orum  Owen,  that  any  remarkable  difeence  ia  to  be 

_.ih  111*  timk»  gruiDlau  in  tbe  art  of  aKiplng  detected.     In  the  ovisac  there  was  abtcrni 

S^  "JiSL"/  'S*  ' '  h    ,f,     J^'"^*?  ™  ^'"^''  ■  somewhat  larger  quantity  of  granular  sab- 

wtbe  lona  !•  ihown  by  [ha  rli«ni(»oi  form  dunne  ..  ",     /•     ..     ',.       "         .■      .  J 

tba  Mca».  .Qd  th.  or™  .AmrSnU  n^ining  iu  "^  '^^  ""*'.  =  ^0*  ^f  diameter  of  oW  J 

spherical  abaw    b.  th>  wall  of  tba  bllict*  i  I  ^  tba  the  largest  ova  m  the  Jfamipai  /Wryi  «r 

tanicseraoolaw)  a,  tba  aona  paitiallv  (ntd  frma  Kangaroo  was  not  greater  than  xia"!  *"*' *** 

tb*  cslTcovarlnR.    Tba  macnU  with  tba  ginnlnd  icrmuial  vesiele   was   only  tiW  ■  vkicb  ■* 

■/  >  i|iiHiu>7  «  •»>  BHKiuH  Hmann.  that  m  thii  animal  ihm    waa  annarent  W 
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of  ooch  hrger  ttze^  and  appears  to  occupy  The  ova  of  a  conBiderable  number  of  the 

the  whole  or  the  greater  part  of  the  ovarian  Invertebrate  animab  belong   to    the  samo 

follicle  or  capsule ;  nuNre  in  the  manner  of  group  under  which  I  have  placed  that  of 

that  b  birds  and  scaly  reptiles.    According  Mammalia;  that  is,  they  consist  principally 

to  Professor  0«eo«,  the  ovaries  of  the  Omi*  of  formative  or  granular  yolk-substance,  un-^ 

diorhjnicbas  present  numerous  elevations  on  dergo  complete  segmentation,  and  have  a 

their  soriace  caused  by  the  projection  of  ovi-  simple  zona  or  structureless  covering  ;  but 

nc8  of  different  sixes  and  in  different  stages  of  yet  the  varieties  in  structure,  relations,  and 

derelopment.    The  largest  of  these  sacs  have  mode  of  production  among  these  ova  them- 

s  disaieler  of  two  lines ;  and,  as  in  birds,  selves,  and  their  differences  from  the  ova  of 

though  in  a  less  marked  manner,  the  right  Mammalia  are  so  great,  that  I  think  it  will 

ofiduct  and  ovacy  are  less  developed  than  the  conduce  to  greater  clearness   and  prevent 

left.    The  unimpr^;nated  ovum  nearly  oom«  repetition,  to  defer  treating  of  the  ova  of  In- 

pletely  fills  the  ovisac  or  ovarian  capsule.  The  vertebrata  till  after  I  shall  have  given  the 

genninal  vesicle  is  of  a  comparatively  largo  description  of  the  remaining  ova  of  the  Ver<« 

me,  beii^  about  ^iv''  ^  diameter.     The  tebrate  animals,  to  which  we  shall  now  pro- 

rkelline  substance  is  rich  in  nucleated  (?)  oeed. 

cells  or  granules,  intermixed  with  clear  co-*  ThtrdGroup  of  the  OvaofFertebrate  Animals, 

lourkss  od  globules.  The  vitelline  membrane  — Under  this  head  I  have  now  to  state  some 

is  moderately  thick  and  smooth,  and  refracts  details  as  to  the  structure,  relations,   and 

light  stroogly.  The  ovum  is  separated  from  the  mode  of  formation  of  the  ova  of  amphibious 

■oer  ma&e  of  the  ovarian  capsule  by  a  very  reptiles  or  chiefly  the  Batrachia,  and  of  osseous 

snsll  quantity  of  fluidy  and  by  a  stratum  of  fishes.    The  ova  of  both  of  these  tribes  of  ani* 

gnouMB  or  edla.  mak  appear  to  occupv  an  intermediate  place  be  • 

The  ofa  found  in  the  uterus  of  the  Omi-  tween  the  very  small  and  granular-yolked  ova 

thochyachos  were  of  a  deep-yellow  colour,  ofthe  Mammalia  and  the  large  cellular-yolked 

vith  a  anootb  polished  surfiice,  and  had  no  ova  of  birds  and  scaly  reptiles.    They  ^gree 

•teioe  to  the  inner  uterine  membrane.    In  in  both  possessing  a  yolk  of  moderate  size, 

OBeiaiiBsl  the  yolks  were  found  enclosed  in  in  the  substance  of  the  yolk  bemg  principally 

i  matt  transparent  mass,  which   was  sur-  or  largely  of  the  formative  kind,  and  in  the 

nxBded  hj  a  cortical  membrane  of  aome  te-  possession  of  a  proportionally  large  germinal 

OMit;,  pfeeenting  in  fact  some  resemblance  vesicle,  in  which  the  macula  is  not  a  single 

to  the  sfbumen   suid  shell  membrane  of  a  nucleus,  but  rather  a  large  collection  of  nuclei 

^s  tg^  Leuckart  f  thinks  it  probable  that  or  maculae.  In  both  of  them  the  segmentation 

0«a  may  have  been  mbled  as  to  the  size  of  is  partial  or  not  complete,  affecting  chiefly 

the  Off!  bv  the  examination  of  specimens  the  superficial  part  of  the  yolk,  in  which  the 

which  hatl  been  preserved  in  alcohol ;  but  formative  or  germinal  portion  of  the  yolk  is 

IVofenor  Owen  toforms  me,  that  he  was  fully  pkced,  but  varying  considerably  in  the  depth 

00  his  guard  against  such  an  error,  and  was  and  the  extent  ofthe  surface  which  it  involves 
fate  sstisfied  of  the  approach  in  the  struc-  in  different  species  and  genera,  more  espe- 
tare  of  these  ova  to  the  oviparous  type  of  cially  among  the  Amphibia.  In  the  predomi- 
birds  snd  reptiles.  nance  of  the  formative  yolk  and  in  its  relfr- 

I  hate  examined  the  ovaries  in  a  specimen  tions  to  the  process  of  segmentation,  there-- 

of  Eikidaa  Ayitnir,  which  has  been  preserved  fore,  they  approach  the  Mammalia,  while  in 

ia  alcohol ;  and  although  the  somewhat  de-  the  lar^  size  and  structure  of  the  germinal 

teriorated  state  of  the  specimen,  and  the  cir-  vesicle  m  all,  and  in  the  considerable  amount 

OHBstaaoe  of  the   ovaries  not  being  in  the  of  nutritive  yolk  in  some,  they  more  nearly 

fnlljr  developed  condition,  were  not  the  most  resemble  the  group  of  large- volked  ova.    It 

favourable  for  minute  observation,  I  was  con-  will  be  proper,  on  account  of  the  differences 

viaced  that  the  ovarian  ova  of  this  animal,  between  them,  to  describe  separately  the  ova 

l)he  those  of  ita  congener  the  Omithorhyn-  of  Amphibia  and  those  of  Osseous  fishes, 

thus,  bek>ng  rather  to  the  oviparous  than  Amphibia* — BairacMa, — The  ripe  ovarian 

to  the  osoal  mammiferous  type.    The  yolks,  ovum  of  the  common  frog  or  toad  is  a  nearly 

which  quite  filled  the  ovisacs,  were  some  of  spherical  body  of  from  iV  ^^  -fi  ^^  ^^  "^ch 

diem  about  «y  in  diameter  :  they  contained  in  diameter,  ofa  dark  colour,  contained  with- 

1  laige  quantity  of  granular  globules  similar  in  and  closely  embraced  by  a  thin  vascular 
to  the  yolk  corpuacles  of  bir&  ;  the  yolk,  in  sac  formed  by  the  dilatation  of  the  ovisacs 
to,  consisted  of  the  nutritive  as  well  as  the  which  hang  into  the  general  ovarian  cavity, 
■waistive  substance  ;  and  the  whole  aspect  of  This  capsule  or  ovisac  is  attached  to  the 
die  oiary,  aa  well  as  ofthe  individual  yolks,  rest  of  the  ovarian  substance  by  a  broad  band 
ncalled  to  my  mind  that  of  an  oviparous  rather  than  by  a  narrow  pedicle;  and  when  the 
■iaal  in  aaomewhat  undeveloped  state.  yolk  or  ovarian  ovum  is  mature,  it  escapes 

from  the  ovisac  by  the  formation  of  an  aper- 

•  «—  «^^          t  ^"""^  '"  ^^^  remote  or  free  side  of  this  capsule, 

L-i!!!?*  V^'^A***^  M^?^*^?™'**  ^"  *^«  aomewhat  in  the  same  manner  as  occurs  in 
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of  sexual  union,  and  they  are  thence  taken  up 
singly  by  the  open  upper  extremities  of  the  two 
oviducts  ;  through  cne  whole  of  which  canals 
they  descend,  and  in  their  passage  receive  an 
addidonai  covering  of  a  peculiar  gelatinous 
or  albuminous  substance,  which  adheres 
closely  to  the  surface  of  the  yolk  membrane, 
and  is  firm  and  of  comparatively  little  bulk 
while  the  ova  are  still  within  the  oviduct,  but 
which  after  exclusion  rapidly  swells  by  the  im« 
bibition  of  a  large  quantity  of  water,  so  as  to 
become  several  times  its  original  thickness, 
and  to  assume  a  soft  gdatinous  consistence. 

The  ova  which  have  passed  through  the 
oviducts  remain  for  a  time  accumulated  in  large 
numbers  in  a  dilated  part  of  the  canals  near 
their  lower  end,  until  the  whole  or  greater 
part  of  those  which  are  ready  to  descend 
from  the  ovary  have  passed  down  ;  and  then, 
while  th»male  still  continues  united  with  the 
female,  the  ova  are  rapidly  excluded,  and  the 
male  sheds  the  spermatic  fluid  in  abundance, 
partly  on  the  ova  as  they  puss  into  the  water, 
and  partly  after  separating  from  the  female, 
upon  the  spawn  as  it  floats  in  the  water. 
The  importance  of  the  imbibition  of  water  by 
the  gelatinous  covering  immediately  on  the 
exclusion  of  the  ova  and  just  at  the  time  when 
the  spermatic  fluid  has  been  placed  upon 
them,  in  securing  the  access  of  the  sperma- 
tozoa to  the  surface  of  the  vitelline  membrane 
through  the  stif  jelly,  and  in  thus  promoting 
fecundation,  will  be  afterwards  more  particu* 
lariv  adverted  to. 

In  the  tailed  Amphibia,  such  as  the  differ- 
ent kinds  of  Newt  (Salamandra,  Triton,  and 
Lisaotriton)  there  is  not  the  same  union  of 
the  male  and  female  as  in  the  tailless  or  Anu- 
rous Batrachia ;  and  impregnation  takes  place 
by  the  entrance  of  the  spermatic  fluid,  shed  in 
the  water  bv  the  male  while  placed  near  the  fe- 
male, into  the  oviducts  of  the  latter.  In  these 
animals  the  external  covering  consists  of  an 
elliptical  membranous  capsule  filled  with  a 
clear  fluid  and  containing  the  coloured  sphe- 
rical yolk  ;  but  there  is  also  extemall}r  a 
snudl  quantity  of  gelatinous  substance  which 
in  some  of  them  serves  to  attach  the  ova 
to  leaves  of  plants  or^ther  objects.  In  the 
common  larger  and  smaller  newts  the  ova 
are  in  smaller  number  than  in  the  frog  or 
toad,  and  are  excluded  one  by  one  by  the 
female,  which  deposiu  them  singly  in  a 
folded  leaf  or  other  place  of  security.* 

The  yolk  of  the  ripe  ovarian  ovum  in  Am* 
phibia  coosisu  of  a  thick  opaque  mass  of 
vitelline  substance,  within  which  and  towards 
one  side  the  large  germinal  vesicle  is  placed. 
The  vitelline  substance  is  usually  of  a  darker 
colour  on  the  exterior  and  lighter  in  the  cen- 
tre. In  the  common  toad  the  superficial  part 
ta  almost  black  ;  in  the  common  frog,  Rana 
Uwtpanvui^it  is  of  a  very  dark  brown;  and  it  is 
"^        other  species  of  varioua  hues,  as 


stated  in  a  former  part  of  this  artide.  Tte 
dark  superficial  part  does  not  in  generd  corcr 
the  whole  siuface  of  the  yolk,  hut  b  de6dest 
on  one  side  ;  and  its  extent  as  compared  vitk 
the  inner  paler  part,  which  appears  where  the 
dark  part  terminates,  varies  m  diflerent  ipe- 
cies  and  Is  greater  in  proportion  to  the  dc> 
gree  of  advancement  of  the  ova.  In  aone 
species,  as  in  the  Afyieg  oAffefricoaf,  of  vM 
C.  Vogt  has  given  an  excellent  descriptioot, 
it  does  not,  wlien  the  ovum  u  nuiture,occum 
more  than  a  half  of  the  surface ;  but  to  the 
common  frog  and  toad  it  covers  so  nticb  of 
the  surface  of  the  yolk  when  it  is  about  to 
leave  the  ovary,  that  the  gray  mternsl  p«t 
is  only  seen  as  a  defined  round  spot  on  the 
opposite  side.  In  the  undeveloped  ovsriu 
ova,  however,  the  dark  part  is  mucb  nore 
limited  in  its  extent,  thus  allowing  a  grcstff 
part  of  the  lighter-coloured  internal  psit  to 
be  seen. 

2%.  64» 


*  I  have  Uneqnently  oboerred  this  procsss,  which 
has  been  boautilolly  descril>6d  and  flgured  by 
Msaro  Roiconi  in  bis  work,  **  Amottis  des  Sala- 
Buadrts  AqaatiqiMS,  MiUn,  1921.** 


Ovumo/lk$  Drag, 

a.  (fhm  Tfewport.)  An  ovum  of  the  fkog  bsKn 
hoar  after  impregnation,  covered  with  its  g«Uti»« 
naw.  Tht  dark  part  of  the  egg  or  yolk  is  mm  t« 
be  ourroanded  by  a  viteUioo  morobrsnc  Spa**' 
tosoa  were  seen  evtiy  wbero  in  the  gvUUaooi  is* 
velope,  but  are  not  reproiented  in  th«  flgam 

A.  Vertical  section  of  the  yolk  or  ovwUn  om 
of  the  frog  which  has  been  hardened  in  i\e«^\ 
showing  the  fferminal  vesicle  within  sad  tbe  csm* 
of  the  yolk  which  leads  down  to  it  fnm  the  *t9^ 
or  germinal  pole.  The  external  line  iodkatat  tb« 
vitelline  membrane. 

c.  Diegrammatic  representation  of  the  mbm  m^ 
tlon,  showing,  according  to  the  views  ef  ^'^'^ 
the  reUtion  of  the  canal  or  dopreailon  ef  tks  w 
to  the  germinal  veoide.  The  mkromish  ^  ^ 
ezisU  in  these  ova,  maj  be  sitaatwi  ia  lherit*ntf» 
membrane  immediately  above  this  cansL  T^ 
figure  also  shows  the  relations  of  the  dark  sad !«» 
coloored  parts  of  the  yolk  sabetanoe. 

t  Entwickelimgsg.  der  GebnrtsbodfcikrtCii  ^^ 
thum,  1842. 
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It  is  towarda  the  centre  of  the  dark  super-  outlines ;  they  haye  also  considerable  firmness, 

ficial  part  of  the  yolk  that  the  first  changea  resisting  pressure,  but  by  force  may  be  broken 

ofembryooic  development  always  take  place;  up  somewhat  in  the  same  manner  as  would 

sml  it  is  apparent  that  this  dark  part  corre-  occur  in  small  plates  of  wax.    From  this  cir* 

sponds  more  immediately  to  the  germinal  part  cumstance  they  have  generally  been  regarded 

of  the  yolk.    It  is  beneath  the  central  part  of  as  of  a  fatty  nature,  and  were  described  by 

tbisdark  covering  that  the  germinal  vesicle  Vogt  as  stearine  tables;  but  Virchow*,  from 

is  situated  in  the  ripe  ovum.    When  taken  a  careful  investigation  of  their  reaction  with 

from  the  ovary  previous  to  impregnation,  the  different  substances,  throws  a  doubt  upon  this 

ova  float  in  water  indifferently  as  regards  the  view,  and  is  more  inclined  to  regard  these  cor- 

positkm  of  their  parts  ;  but  after  impregna"  puscles,  both  in  Batrachia  and  in  the  ovum  of 

tion,  when  the  imbibition  of  water  allows  of  the  carp-fish,  as  composed  of  some  albuminous 

the  free  rotation  of  the  yolk  within  its  cover-  or  protein  principle,  the  exact  nature  of  which 

inp,  it  is  invariably  found  that  the  dark  or  he  nas  been  unable  to  determine.    He  admits 

germinal  part  of  the  yolk  is  directed  upwards,  that  they  may  also  contain  some  oil.    They 

and  the  whiter  or  grey  spot  downwards ;  are  probal>ly  very  analogous  to  the  larger 

—  a  circumstance  by  which  the  difference  firm  angular  particles  which  were  first  de- 

between  the  fecundated  and  the  unfecundated  scribed  by  J.  Miiller  as  forming  the  greater 

ova  may  readilv  be  detected.    We  may  dis*  part  of  the  yolk -substance  in  the  Sharks  and 

anguish  thererore,  as  the  upper,  dorsal,  or  Bays,  and  which  also  exist  in  the  ova  of 

germinal  pole  of  the  ovum,  tne  central  point  Cephalopodous  Mollusca.f 

of  die  dark  part,  auid  name  the  opposite  point  The  germinal  vesicle  of  the  Batrachian  ovum 

10  the  centre  of  the  light*ooloured  space  the  is  of  very  large  proportionate  size.  According 

lover  or  ventral  pole.  to  Vogt,  in  the  Afytet  obsteiricaru  its  diameter 

The  thickness  of  the  dark  layer  of  substance  is  nearly  equal  to  one-third  of  that  of  the  entire 

vfaidi  covers  the  upper  part  of  the  ovum  is  yolk  mass.     In  the  common  frog  and  toad  it 

thmighoot  its  greater  part  considerable ;  viz.  is  somewhat  less,  but  nearly  ^  of  an  inch. 

about  one- eiffhth  to  one^tenth  of  the  whole  This  vesicle  may  be  obtained  separate  for 

^anctcrof  the  yolk.    It  thins  off  somewhat  examination  by  breaking  open  the  yolk  care- 

at  hi  edges  below.     Within  this  darkest  layer  fiilly  under  water ;  but  it  is  much  easier  to 

the  cobar  of  the  yolk-substance  is  slightly  observe  its  position,  form,  and  structure  in 

•ksded  of  into  the  grey  substance  of  the  in-  the  ovum  which  has  been  hardened  by  some 

ttfiof:  die  consistence  of  the  inner  substance  re-agent, — a  plan  which  has  been  successfully 

akss  dian  that  of  the  superficial  layer,  and  adopted  by  a  variety  of  observers.    Cramer^ 

it  oootains  a  cavity  situated   considerably  recommends  for  this  purpose  alcohol,  or  more 

sesrerthe  upper   than  the  lower  surface  of  particularly  dilute  chromic  acid;  Newport^ 

tbe  yolk,  in  which  the  germinal  vesicle  is  employed  alcohol,  as  I  also  have  done  with 

auiated.    This  vesicle  is  not  perfectly  sphe-  success ;  more  recently  Remak  j|  states  that 

rical  in  its  form,  but  somewhat  flattened  from  he  has  found  a  mixture  of  a  solution  of  suU 

■hove  downwarda,  and  it  is  surrounded  by  a  phate  of  copper  with  alcohol,  to  which  a  few 

peculiar  mass  of  fine  granules.  drops  of  rectified  wood  spirit  are  added,  pecu* 

Hie  yolk-subatance  contains  no  cells  nor  liarly  fitted  to  give  the  proper  consistence  to 

Isrie  corpuscles;  the  greater  part  of  it  consists  the  various  parts,  without  inducing  anyde- 

ia  the  oiature  state  ofpecoliar  flat  or  tabular  coi^  structive  change  in  their  structure  or  appear- 

posdea,  tbe  larpeeat  of  which  are  about  T^m^'  ance.      All  observers    agree  that   there  is 

m  diameter.     Moat  of  these  are  quadrangular  scarcely  an  v  other  animal  in  which  the  re- 

ta  shape,  but  aomewhat  rounded  on  the  edges  lations  of  the  germinal  vesicle  to  the  other 

and  at  their  angles.    There  are  also  numerous  parts  of  the  yolk  can  be  more  favourably  in- 

naaller  particles  of  the  same  kind  of  every  di-  vestigated. 

Dcnsioo  from  that  already  stated  down  to  the  The  enclosing  wall  of  the  vesicle  is  of  ex- 

smaUest  granules,  and  with  some  variation  of  treme  tenuity,  so  thin,  indeed,  that  some  have 

thape,  together  with  a  considerable  amount  doubted  its  existence.  1  have  been  able,  how- 

af  niolecttles  of  very  minute  size,  of  which  ever,  to  distinguish  the  double  outline  of  its 

dioie  in  the  darker  part  have  the  appearance  thickness  with  a  good  magnifying  power  of  350 

of  pig^ncnt  granules.    These  last  are  acctimu-  diameters.    The  outer  surface  of  the  vesicle 

1^  in  greatest  qtuuititv  towards  the  surfrice  ;  is  not  always  of  a  regular  circular  or  spherical 

but  they  do_  not  constitute  a  separate  layer,  form,  but  often  presents  within  the  yolk,  both 

bdat  rather  intersfiersed  with  the  tabukr  cor-  at  earlier  and  more  advanced  stages,  a  notched 
pwes.     There  are  also  to  be  seen  in  the 
<9per  or  germinal  part  a  few  rounded  corpus- 

ftA^**f«  tyi!^'*'^'^^  ^K^^'^P^'iS  •  Zeil«.b.  mr  Wissensch.  Zool.  vol.  v.  p.  241. 

^bich  seem  to  be  formed  by  the  aggregation  ^  g^e  j.  Mflller,  ttber  die  Glatton  Hai  £U  Aristo- 

01  saMUcr  molecules ;  but  these  have  no  ex-  («]e8, 1642,  p.  86. 

<<nial  enrelope  nor  clear  nucleus,  and  only  %  Bemerk.  ttbor  das  ZeUenleben  in  der  Entwick. 

hesr  a  distant  resemblance  to  the  cells  which,  des  Frtecheies,  in  Mailer's  Aichiv.  1848,  p.  20. 

»ft«r  impregnation,  are  formed  in  the  germinal  X^'^'^^fL^  **»«  ^'»P"^«|?^»»  ^^  jf*»«  A?. 

P«5^i?yolkHiubstance.  ImJ^         "^                                       ' 

The  pcufiar  quadrilateral  tabuUff  corpuscles  'j  Untersuch.  fiber  die  Entwickel.  der  Wirbol- 

'^B'vct  light  strongly,  so  as  to  present  distinct  (hiere,  Berlin,  1855,  p.  127. 
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appearance :  when,  however,  the  Tesicle  haa  namber  of  ova  in  different  sti^eB  of  their  for- 

been  extracted  from  the  yolk,  I  have  gene*  mation  and  progress.      If  examined  is  the 

rally  found  this  appearance  to  be  removed  and  autumn  or  in  spring  before  pairing,  there  at 

perfect  sphericity  restored.    It  would  appear  generally  found  three  sets  of  ova ;  oneuniforiBlj 

also,  from  Vogt|s  observations  in  Alytes,  that  large  and  dark-coloured,  obviously  bekNm 

this  appearance  is  not  constant :  it  mav  depend  to  those  which  are  about  to  be  brought  fNtS 

on  the  viscidity  of  the  contents,  and  the  ex-  in  the  ensuing  breeding  season ;  another  Kt, 

treme  softness  and  thinness  of  the  enclosing  also    of    uniform  size,    but   less  thsn  tlie 

membrane  of  the  vesicle.  first,  and  in  which  only  a  partial  deposit  of 

It  is  only  in  the  earliest  stages  of  ovarian  for*  colouring  matter  has  taken  place,  probsUj 

mation  that  any  appearance  of  distinct  macula^  constitute  the  ova  for  the  next  season  sfter  the 

such  as  they  have  been  described  in  other  first ;  and,  third,  a  numbtf  of  ova  of  inferior 

animals,  is  to  be  perceived ;  for  from  a  very  magnitude  to  either  of  the  other  sets,  sad  of 

early  period  these  spots  or  nuclei  are  already  most  various  sizes,  down  to  the  most  minuie^ 

very  numerous.    As  the  ova  approach  matu*  which  we  may  suppose  to  comprise  diose  de« 

rity  the  contents  of  the  germinal  vesicle  un«  stined  for  succeeding  breeding  seasons,   k 

dergo  very  considerable  and  rapid  changes,  seems  probable  that  three  seasons  are  occci- 

by  which  a  number  of  corpuscles,  some  loose,  sary  for  the  full  developroeot  of  the  ovi  is 

others  aggregated,  and  subseouently  delicate  the  common  frog  and  toad, 

cells,  are  formed,  and  completely  fill  the  whole  The  earliest  ova  are  seen  within  the  ori* 

cavity  of  the  vesicle.  capsules  or  ovisacs,  in  the  dedicate  orsriu 

The  germinal  vesicle  is  situated,  in  the  stroma ;  the  more  advanced  are  endoeed  ii 

ripe  ovarian  ovum,  nearer  the  upper  than  the  their  pcdiculated  capsules  or  calyces, 

lower  part  of  the  yolk.    When  the  egg  has  Thegerminal  vesicle  is  the  part  of  the ofsa 

been  hardeued  by  the  re*a^ts  alreadjr  re*  first  distinctly  recognisable ;  but  sosoosiiit, 

forred  to,  there  can  be  perceived  in  the  middle  or  any  part  o(  the  ovum  can  be  distingdM, 

of  the  upper  surface,  or  exactly  in  the  upper  or  the  delicate  membrane  of  the  ovisac  or  ovt* 

germinal  pole  of  the  yolk,  a  minute  depression,  rian    follicle    is  also  seen    surrouadiog  it 

which  was  first  noticed  by  Prevost  and  Du«  Leiickart  *  was  never  able  to  perceive  s  fet- 

mas  *,  and  which  they,  erroneousl}*,  according  licle  without  there  being  already  aUo  aa  otiob 

to  most  of  the  observers  who  have  followed  within  it.     It  would  appear,  therefore,  ether 

them,  conceived  to  be  connected  with  an  aper*  that  the  follicle  and  germinal  vesicle  sriv 

Uireor  pore  in  the  external  membranes  of  the  together,  or  that  observations  have  oot  ^ct 

ovum.     Von  Baer  showed  that  this  depres-  determined  which  of  them  has  the  priontf. 

sion  leads  into  a  canal  which  extends  from  It  haa  been  stated  bv  some,  that  in  the  Tcry 

the  upper  pole  of  the  yolk,  throush  the  yolk-  eariiest  periods  a  single  macula  or  nudens  ouj 

aubaiance,  to  the  surface  of  the  germinal  be  observed  in  the  germinal  vehicle  f ;  but  it 

vesicle.    The  existence  of  this  canal  has  been  is  rare  to  find  the  germinal  vesicle  in  this  stitCi 

fully  established,  and  its  situation  well  repre*  and  I  have  generally  observed  the  macula,  eves 

sented  by  Newport.    The  interval  between  in  the  earliest  stages,  to  be  multiple,  or  to  coa- 

the  upper  surftce  of  the  yolk  and  the  germinal  sist  of  several  maculse.    Still  it  is  undoubted 

vesicle  appean  to  become  less  aa  the  ovum  that,  in  the  earliest  period,  there  are  fever 

approaches  maturity.  maculae  than  at  more  advanced  periods,  uA 

The  vitelline  membrane    of  the  mature  that  their  number  gradually  increases.  About 

ovarian  ovum  in  the  frog  is  thin  and  homoge-  the  time  of  maturation  of  the  ovum  the  coo> 

neous.    In  the  ova  which  have  escaped  from  tents  of  the  germinal  vesicle  undergo  further 

the  ovary  into  the  abdominal  cavity  it  is  still  changes,  to  which  reference  will  heresftff  be 

ao  thin,  that  they  are  very  liable  to  be  broken  made. 

by  the  slightest  force  applied  unequally  on  From  a  very  earlv  period,  though  perhspi 

their  surfiM;  but  in  their  descent  through  not  from  the  first,  the  germinal  vende  iswr* 

the  oviduct  consiilerable  consistence  is  given  rounded  by  a  thick  viscid  substance,  which 

by  .the  additbn  of  the  layera  of  albumen  to  the  closely  adheres  to  its  surface.    This  substsocc 

vitelline  membrane.    Besides  the  simple  vitel-  is  at  firat  remarkably  clear,  especially  at  its 

line  membrane,  there  appeare  to  be  a  second  outer  part,  where  it  has  a  hyalixie  appcannce: 

envelope  formed  within  the  albuminous  de-  a  little  later  it  becomes  gradually  more  sod 

posit.   Remakt,  indeed,  describes  the  vitelline  more  opaque,  as  if  by  the  deposit  in  or  bmx* 

memhrsne  itself  as  consistinff  of  two  layers,  ture  with  its  clearer  substance  of  fine  B)ole> 

besides  the  superadded  membrane  within  the  culcs  or  granules.     This  appeara  to  be  the 

albumen.  primitive  yolk-substance ;  wnich  in  these  sot* 

FormaHtm  of  ike  Ortaa,  mid  Changes  m  it*  mals  therefore,  as  in  most  others,  is  asccrtaioeil 

Progress, — The  ovary   of  the  Batrachia  is  to  consist  of  a  clear  basia  or  matrix,  in  which 

peculiariy  wdl  adapted  for  making  observa-  the  granular  part  is  suspeodecL    The  out* 
tiooa  on  the  devefopment  of  the  ova,  as  the 

rtfotna  ia  in  small  quantity  and  transparent,  ^  Loe.  ciL                                                 , 

and  as  it  contains  at  most  seasons  aconsiderable  ,.  t  **»^;  Newport  <l««rib«  the  gcnninsl  J«;[*" 

the  frog's  ovum  m»  nadssted,  oven  when  asu>CP'*>> 

He  slw  speaks  of  the  corpoadat  oT  tba  yolk  m^- 

*  2^  M^io.  ear  la  O^ntetion,  &€.,  in  AnnaL  staoca  aa  **nadested  oana"  (lat  Sertoli  ^  1*'  ^' 

dai  Hdca.  Nat  1M4,  tooL  U.  pw  lOi.  bat  this  la  quite  inconsistsDt  with  the  ststamanti 

t  Loc  dU  p.  127.  of  aioai  other  obisrvm 
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fSg,t5*.  inner  BuAce  of  the  oricapaule.  The  homoge- 

*'  neoui  membrane  of  the  Utler  is  found  at  an 

early  period  to  be  lined  bv  aaingle  layer  of  very 
distinct  largely  nucleated  cells,  which  lie  flatly 
applied  against  its  inner  auHace,  but  bulge  or 
project  roundly  on  their  other  side*  towards 
the  orum.  This  layer  of  celU  no  doubt  cor- 
responds  to  the  tunica  granulosa  of  the  oTiaac 
in  other  aoimab,  and  has  a  similar  destina- 
tion. 

There  la  aa  yet,  neither  in  the  earlier  ova  nor 
in  those  half-grown,  any  zona  or  other  proper 
'  ritclline  membrane ;  anUit  in  obvious  that  what 

•ome  authors*  have  described  as  such  could 
be  nothing  more  then  the  distinct  surface  of  thn 
primitive  yolk.  Whether  this  surface  becomes 
condensed  into  a  membrane,  or  at  what  time 
this  may  occur,  has  not  yet  been  determined 
by  observation. 

Besides  these  parU  in  the  early  Batrachian 
oTuni,  there  ia  another  which  baa  frequently 
been  seen  by  various  observers  from  Von 
Baer  downwards,  and  which,  as  it  is  different 
from  anything  that  has  been  observed  in  the 
ova  of  other  Venebrata,  deserves  some  atten- 
tion ;  I  refer  to  a  dark  mass  of  granules  situ- 
ated eccentrically  or  towards  the  aide  of  the 
clear  primitive  yolk-substance,  and  between 
it  and  the  tunica  granulosa  of  the  ovisac,  and 
which,  from  its  supposed  connection  with  the 
formation  of  the  yolk-substance,  has  been 
called  the  j/ott-nudnu.  This  mass  may  easily 
be  seen  in  ovisacs  of  the  common  frog  of 
from  yir  to  T^  of  an  inch  in  diameter.  It 
is  then  about  one-tenth  of  the  diameter  of 
the  ovisac.  It  is  very  claque  as  compared 
with  the  other  parts,  being  composed  of  a^ 
grcgated  heaps  or  smal)  balls  of  finer  granules. 
The  opaque  granules  of  the  yolk  have  been 
Bupposed  to  be  derived  from  this  body,  and 
it  nas  been  alleged  that,  aa  the  yolk-substance 
increases,  this  yolk-nucleus  graduaily  disap- 
petrs  or  spreads  itself  round  the  germinal 
reaicle.  f  Leuckort,  however,  states  that  this 
Ftrmalim  a/Ar  marim  VMM  n  tin  f^ag.  hody  is  not  invariably  present,  and  that  it  is 

subject  to  considerable  varieties,  and  he  ia 
A.  and  B.  Magoifled  reprMMtUtions  of  anovarian  ,  jnduied  to  attribute  to  it  any  important 
^uTof^Tvr  ''T.TrA'T^"t  f-nction  in  connection  with  the  Ibrmution  of 
dtaiKU,:  ta  *  th.  folliruUr  menibr.-..  iSd  Its  f^  "f  the  ovum,  i  have  m  general  lound 
cprtb«lial  linirg  ini  ihiefly  brought  into  focnii  in  It  present,  and  think  it  more  probable  tnat  it 
B  th*  part*  it  the  ovum  wiibin  an  reprnentsd  may  be  destined  to  form  the  external  and 
«bcD  tbe  microKope  wu  ■djosMd  so  aa  to  plua  larger  corpuscles  of  ihe  yolk,  while  the  clearer 
thaninfociu.    TIibwiJI  of  iheovsrian  folUdecoa-       ^  immediately  surrounding   the   germinal 

nJtbaUal  ealliuftbc  follicle  within  ara  wen  in  pro-  of  these  and  of  the  finer  substance  in  wlucQ 

Ola  toward*  (ha  margin,  and  tall  towards  the  cantre  tbe  germinal  vesicle  is  found  imbedded.     But 

(ia  a)  wlMn  tkair  granalsr  contents  soil  nuclei  at<  farther  ob»ervatians  will  he  required  for  tbe 

iijtiKt.    In  the  centre  of  bUib  large  genninslvesi-  determination  of  these  points. 

^r^re  Tolk.  tnd  bw««i  this  and  the  wall  of  the  the  deposit  of  fine  granules  in  and  around  tbe 
MHck  there  li  aetti  aiipenorly  the  dark  gnuinlu  primitive  albuminous  yolk-inass  Increases 
navwhiob  has  basu  called  yolk  nncleua.  Tlie  dear  npidly  ;  and  tbe  yolk-nucleus,  becoming  lesa 
pciiwtiTarolki*al«>iDnouadedbvafin«ljgT*iia-  djgtinet.  finally  disappears  at  an  early  but 
L^vl^  sabatanc  whidi  has  began  to  Be  da-  „^^i,^  ^aiible  period.  Tbe  yolk-sub- 
line  rf  the  dew  put  remains  remarkably  .  ^  ^^^^  ,^  ^^  ^  j, 
smooth  Bnd  well-defined  for  a  time,  and  j  gee  V.  Carui  in  Zdtseh.  fUr  Wissen.  Zool.  voL 
there  appears  to  be  aome  Suid  or  different  u.  p.  lOS.;  and  Ecker  in  bis  new  edition  of  R. 
nibstance    interposed    between    it   and    the  Wagner's  iMnesPhysiolog.dcscripl.  of  Tab.  xxiil. 
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•tance  contains  at  first  only  fine  granules  ;  but  germinal  vesicle  near  the  time  of  the  diKbam 

in  the  second  season  of  development  there  are  of  the  ova,  and  in  its  descent  through  ibe 

^  found  mixed  with  these,  e8|iecialiy  towards  tubes  till  its  exclusion.    All  observeri  are 

the  surface,  corpuscles  of  a  somewhat  larger  a^eed  that  the  germinal  vesicle  is  no  longer 

sixe,  and  these  are  gradually  converted  into  the  visible  in  the  excluded  ovum,  whether  fectin- 

quadrilateral  tabular  particles.     The  distinc-  dation  shall  have  occurred  or  not ;  and  dw 

•  tion  of  colour  between  the  surface  and  the  solution  or  disappearance  of  this  vesicle  b 

deeper  parts,  and  between  the  upper  and  lower  now  looked  upon,  in  these  as  well  as  in  other 

portions  of  the  yolk,  also  now  anpears,*  but  it  animals,  as  a  natural   concomitant  of  die 

I  IS  not  till  the  third  season  of  development  that,  maturation  of  the  ovum  independently  o( 

along  with  a  proportional  enlargement  of  the  fecundation.    The  recent  and  very  preciie 

yolk,  the  darkest  kind  of  pigment  is  deposited  observations  of  Newport  *  have  diown,  dut 

■  among  the  corpuscles  on  the  upper  surface,  in  a  considerable  number  of  the  ova  ahout  to 

f  The  gradual  extension  of  this  coloured  layer  leave  the  ovary  but  still  situated  within  that 

•  overaereaterporttonofthesurfiiceof^theyolk  organ,  the  germinal  vesicle  has  disappeared, 

from  the  uppier  towards  the  lower  part  haa  and  that  it  is  invariably  gone  in  all  tbote 

already  been   stated.     The  extent   of  the  which  have  passed  into  the  abdominal  cavity. 
coloured  portion  marks  in  fact,  in  a  great        Very  shortly  before  disappearing,  and « ben 

"  measure,  the  proportion  which  the  immedi-  the  ovum  is  approaching  maturity,  a  remarit- 

ately  germinal  part  of  the  yolk  bears  to  that  able  change  has  been  obaerved  in  the  oonteots  of 

not  concerned  in  the  first  process  of  em-  the  germmal  vesicle;  which  is  of  preatinterot, 

bryonic  development;  or  it  indicates  at  least  in  consequence  of  its  probable  wttmate  rda- 

the  extent  of  the  yolk  which  is  immediately  tion  to  the  process  of  segmentation  and  ceO* 

involved  in  the  process  of  segmentation.  formation,  which  follow  fecundation  and  are 

The  vitelline  membrane,  I  have  already  said,  the  precursors  of  true  embryonic  detdop- 

j  is  absent  during  the  early  stages  of  develop-  roent.    These  chances  have  been  described 

ment  of  the  ovum  ;  it  appears  to  be  present  first  by  Cramer,  and  afterwards  by  Nenport; 
in  the  third  season,  but  I  nave  not  been  able  the  latter  author,  apparently,  not  having  beeo 
to  determine  precisely  its  mode  of  origin,  aware  of  the  observations  of  the  fonner. 
Farther  observations  are  still  necessary  to  In  early  spring  (^February)  Cramer f  foond 
ascertain  whether,  as  in  Mammalia  and  some  the  fine  ^ruiules  mto  which  the  macule  of 
other  animals,  a  xona  is  formed  by  the  con*  the  germmal  vesicle  had  previously  been  re- 
densation  of  the  outer  part  of  the  primitive  solved  by  multiplication,  beginning  to  unite 
yolk-substance,  or  whether  this  membrane  together  into  heaps  or  small  masses;  and 
proceeds  from  another  source.  From  the  somewhat  later  he  found  these  masses  to 
cradual  flattening  and  diHapnearance  of  the  become  surrounded  by  a  fine  membrane  or 
inner  cells  of  the  ovarian  follicle,  and  the  envelope,  giving  them  all  the  appearance  of 
cloae  adhesion  of  their  remains  to  the  vitelline  small  cells  with  a  mnular  nucleus.  There  are 
membrane  in  the  later  stages,  I  am  led  to  be-  often  several  hundred  such  cells  at  this  period 
lieve,  that  the  covering  with  which  the  yolk  in  the  germinal  vesicle  of  the  brown  froc, 
leaves  the  ovarv  may  owe  its  origin  to  the  varying  slightlv  in  size  and  shape.  At  a  stul 
amalgamation  of  one  or  more  layers  of  fused  later  pericxt  the  greater  part  of  the  granultf 
or  united  cells  of  the  tunica  granulosa,  or  nuclei  or  contents  of  these  celts  become  dit- 
to the  union  of  these  with  the  zona  or  primi-  solved,  leaving  only  a  few  remaining  in  each; 
tive  vitelline  membrane,  should  auch  exist.  and  finally  these  also  disappear,  so  as  to  rco- 

There  is  no  true  cellular  volk,  but  the  der  the  cells  entirely  clear, 
granular  yolk  is  of  proportionally  large  size ;  Now,  all  observers  are  agreed,  that  in  the 
and  if  we  are  disposed  to  regard  the  yolk  as  yolk-substance  of  the  ovarian  ovum,  previous 
coDCaining  both  a  formative  and  nutritive  part,  to  the  rupture  of  the  germinal  vesicle,  there 
these  are  united  or  combined  in  a  more  close  are  not  to  be  perceived  any  other  solid  par- 
manner  than  in  the  larger  ova  of  ovipara.  tides  excepting  those  already  mentioned,  «ii- 
The  ova  of  Batrachia  differ,  on  the  other  hand,  granules  or  hea|)S  of  granules,  and  the  pecuHir 
greatly  from  those  of  Mammalia  in  their  re-  quadrangular  tables ;  but  many  observers  have 
lation  to  the  Graafian  follicle ;  more  especially  perceived  that  immediately  after  the  ditap- 
in  the  fiict  of  the  ovum  completely  filling  the  pearance  of  the  germinal  vesicle,  and  duria: 
follicle,  and  the  entire  absence^  excepting  in  the  whole  time  previoua  to  fecundation,  as  «rll 
the  epithelial  lining,  of  fluid  or  other  deposit  as  after  that  change,  the  yolk -substance  coo- 
between  that  layer  and  the  surface  or  the  tains,  mixed  with  the  darker  corouacles,  other 
ovum.  The  history  of  development  shows  clearer  and  spherical  vesicular  globulea,  sooie- 
tbat  the  peculiar  structure  of  the  ovum  of  what  larger  than  the  tabular  corpuscles.  Vo^ 
Batrachia,  as  well  as  that  of  osseous  fishes,  haa  described  them  as  scattered  throu(th  the  whole 
some  connection  with  the  large  proportion  of  of  the  superficial  yolk-substance  m  the  il/<^ 
theyolk  which  becomes  imm«liatelygenmnal,  obsttincaiu,  and  Cramer  pointed  out  that 
and  with  the  comparatively  eariy  period  of  these  vesicular  corpuscles  are  identical  vitb 
advancement  at  which  the  young  leave  the  the  cells  which  he  had  observed  to  be  formed 
egg  and  assume  an  independent  mode  of  life,  in  the  germinal  vesicle  unmediately  before  iti 

Before  concluding  this  account  of  the  ovum 
of  the  Amphibia,  it  will  be  proper  to  notice  •  ResetRbea,  &c^  1st  Sarioa,  p.  177. 

the  cfaangea  that  have  been  observed  in  the  f  Mollar'a  Aicbiv.  1846,  p^  SS. 
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disippeanmce.    He  attributed  thdr  origiD^  from  the  concurrent  testimony  of  sereral  ob- 

therelbre,  to  this  source  ;  and  regarded  it  as  servers,  it  seems  probable  that  the  origin  of 

probable  that  these  cells,  which  may  perhaps  the  blastodermic  cells  is  closely  connected 

be  descendants  of  the  ori^nal  maculae  of  tne  with  a  comlunation  of  the  vesicles  or  cells 

eemdnal  Tesicle  ^ut  this  is  a  point  which  be  from  the  germinal  vesicle  with  the  other  solid 

inyes  undetermmed)»  constitute  afterwards  elements  of  the  yolk-substance.      To  this 

the  nuclei  round  which  the  tabular  and  granu-  process  of  cell  formation  the  change  of  seg- 

fatf  substance  of  the  yolk  group  themselves ;  mentation  seems,  in  the  Batrachia,  as  in  all 

and  thus  probably  form,  subsequent  to  seg«  other  animals,  to  be  the  necessary  prelude. 

mentation,  the  nuclei  or  foundation  of  the  It  may  be  proper  here  also  to  state,  in 

cdls  whidi  are  the  seat  of  true  embryonic  conclusion,  that  Newport  has  shown    that 

derdopment.  the  process  of  segmentation  begins  b^  a  fis- 

Newport's  description  of  these   changes  sure  which  passes  in  a  determinate  direction 

diflers  somewhat  from  that  of  Cramer,  but  is  throueh  the  canal  of  the  yolk. 

sot  altogether  at  variance  with  the  view  now  Although  the  statement  of  Prevost  and  Du- 

nggested  as  to  the  nature  of  the  process  mas  as  to  the  existence  of  an  aperture  in  the 

with  which  they  are  connected.    He  states  *,  membranes  of  the  ovum,  through  which  they 

that  towards  the  period  of  maturity  he  found  supposed  the  spermatozoa  might  be  introduced 

the  germinal  vesicle  filled  with   secondary  in  fecundation,  has  not  yet  been  confirmed 

cells,  and  that  each  of  these  contained  other  by  subsequent  observers,   but  has  on  the 

or  tertiary  cells  within  them,  and  in  the  in*  contrary,  met  with  an  explicit  denial  from 

terior  of  these  last  were  granules  which  he  Von  Baer,  Newport,  and  Remak,  after  a 

called  quaternary.     "  In  the  midst  of  these  verv  careful  examination  by  these  authors  ; 

Diunerotts  cells,  and  in  the  centre  of  the  ger-  and  although  it  would  appear,  from  New- 

auaalveBicle^  I  was  able  to  distinguish,**  says  port*8     statement,    that    the    spermatozoa 

he,  "in  some  specimens,  one  or  two  cells  of  penetrate    the    vitelline  membrane  of   the 

Infer  sise  than  the  rest,  and  which  I  regarded  frog's  egg  over  a    considerable   portion  of 

ss  the  remaina  of  the  ecrminal  spot  or  cen-  its  surface,  yet  the  discoveries  which  have 

tralandeus."    He  further  states -f,  that  these  in  the  last  few  years  been  made  as  to  the  ex- 

iatoDsl  cells  were,  he  conceived,  afterwards  istence  of  the  micropyle  in  fishes  and  some 

thrown  looae  by  the  solution  of  the  parent  other  animals,  are  or  so  unexpected  a  kind, 

ceOa  that  we  must  not  remrd  this  point  as  altoge- 

As  to  the  mode  of  disappearance  of  the  ther  settled.    Dr.  Kansom,  indeed,  in  some 

cenainal  vende.  Von  Baer  nad  stated  j:  that,  observations  communicated  to  me,  has  stated 

a  gradually  rises  from  its  deeper  situation,  his  belief  that  a  micropyle  may  still  be  dis* 

tovarda  the  surface  of  the  yolk,  and  that,  covered  in  the  membrane  of  the  Batrachian 

fiaslly  bursting  or  being  dissolved  there,  its  ovum.    The  statement  of  Prevost  and  Du- 

cootents  are  dlowed  to  flow  over  the  sur-  mas  on   this  subject  is  so  precise  that  it 

bee  of  the  yolk.      This   process  he  also  deserves    to    be    recorded    in     their    own 

described  in  several  other  animals  as  pro-  words.  —  "On  remarque  ensuite  qu'il  existe 

ceeding  in  a  similar  manner;  and  he  sup-  au  centre  de  I'h^misphere  brun  une  tache 

powd  that  the  germinal  substance  from  the  circulaire  tr^  reguliere,  jaune,  et  marauee 

veside  was  thus  diffused  over  that  part  of  d'un  point  opaque  dans  son  milieu.    Cefuici 

the  ovnm  which  is  most  closely  relatea  to  the  provient  d'un  petit  trou  dont  les  deux  mem- 

sobseipient  changes  of  devdopment.    He  re-  branes  sont  percees,  ce  oui  met  a  d^couvert 

gsfded  the  canal  of  the  yolk  as  the  remains  of  la  bouillie  brune  oue  renlerme  I'ovule.    Pour 

a  pMMgf  through  which  the  vesicle  had  been  s'en  assurer  il  sumt  de  vider  Toeuf  et  d'exa- 

carried  to  the  surface.  Newport,  on  the  other  miner  k  la  loupe  les  membranes  transparentes 

hand,  is  quite  confident  that  no  such  passage  qui  sont  resides  intactes  dans  toutes  leurs 

of  the  veside  to  the  surfiice  occurs  in  the  ova  parties,  sauf  Tendroit  qu'on  a  piqu^  pour 

of  Batrachia,  and  that  the  vesicle  most  pro-  ^vacuer  la  pulpe  qu'elles  contenaient."  * 

hahly  dissolves  or  disappears  in  its  situation  The  observations  of  Von  Baer,  Rusconi, 

bdow  the  germinal  part  of  the  yolk.     From  Newport*  and  myself  have  shown  that  with 

the  facts  be  has  pointed  out,  Newport  in-  certmn  differences  in  the  form  and  structure 

kn  that  the  germinal  vesicle  is  burst  or  de-  of  the  external  membranes,  the  colour  of  the 

strayed  by  the  development  of  the  progeny  yolk-substance,  &c.,  previously  referred  to,  the 

of  cdb  within  it,  and  that  the  cdls  thus  set  structure  of  the  ovum,  and  the  phenomena  of 

free  are  mingled  with  the  rest  of  the  yolk,  change  at  the  time  of  its  discharge,  are  essen* 

It  belongs  ralher  to  the  history  of  the  changes  tially  the  same  in  the  Newts  as  in  the  common 

which  the  ovnm  undeigoes  after  fecundation.  Frog. 

than  to  our  present  sulject,  to  trace  the  re-  A  few  observations  which  I  have  made  on 

ladon  between  the  cell  progeny  of  the  germinal  the    Menobranchus   lateralis    and    Siredon 

vcdde  now  described,  and  the  cells  of  em-  mexicanum,  show    that    the   Perennibran- 

bffyoiuc  formation  afterwards  developed  s  but  chiate  Amphibia  agree  very  closdy  with  the 
it  mmjf  be  pn^icr  here  merely  to  mention  that 

*  See  Deozitoe  M^molre  sor  U  G^ntfration  :-^ 

•  Loe.  cH.  p.  176.  D^veloppdment  de  rcBuf  des  Bstrmciena,  &c.,  par 

t  hoc  dt.  p.  177.  MM.  Prevost  et  Dumss,  in  Anaal  des  Sden.  Nat 

t  Epiatda  de  Ovi,  &&,  Fig.  xxv.  torn.  iL  1824»p.  lOi. 


198] 


OVUM. 


StluDsndriiM in  n^Brdtotfae  ttructure  and  niHliaBad  mottBatrachiaibMiiionciUBjtd 

fbnmtioii  of  their  ova.  than  in  birda  or  kbI;  reptiles    The  fowial 

Otteoiu  FUket. — The  OTarian  ova  of  Ot-  reticle  containa  lufadiTided  <»'  multiple  am- 

■eoui  Fwhei,  while  thej  bear  a  general  reaeiii>  culn.     I  now  proceed  to  gne  a  kw  dctab 

Uance  to  thoK  of  Vertebrata,  among  which  with  respect  to  theae  wrenl  parti  o(  Ac 

the;  come  nearest  to  those  of  Batnctiia,  are  orum. 

diitinguiahed  bj  aererBl  marked  peculiaritiea.         The  jolk-man  or  jolk-eohataace  conutt, 

Thejr  are  of  middle  riie,  and  poueu  a  Mrong  inthe  more  mature  ovarian  OTa,afthrcepMU; 

external  corering  formed  within    the  ovarjt.  Tiz.,  the  clear  fluid,  which  ii  in  great  ibm- 

The  jolk-Bubstance  contains  several  kinds  of  dance  and  occupies  chiefly  the  centre  and  du 

elements  ;  and  the  genninal  vesicle  is  of  con-  lower  part  of  the  OTum;  the  aupcfficial  lam 

siderable  size.    The  external   membrane  la  of  line  granules,  with  the  vesicular  CMpwda; 

thick,  strong,  and  elastic,  and  of  a  peculiar  and  the  large  oily  globules,  which  mm  tbdr 

porous  structure.     The  yolk-subttance  con-  leas  specific  ^vitj  are  uauallj  situated  to- 

tains  a  large  quantity  of  clear  fluid,  in  which  wards  the  surtace  and  on  the  upper  aide.   Ii 

the  albuminous  sranulea  and  yolk  corpuscles  a  number  offishea  the  clear  fluiJ,  whichhssss 

and  the  oil  globules  are  suspended,  the  latter  acid  reaction,  becomes  immediately  turtid  v 

usually  of  large  size  and  few  in  number;  the  quite  thickby  the  deposit  ofgranularsobattDtt 

germinal  layer  or  disc   is   limited   to  a  part  when  water  is  added  to  it.     This  chaqit  it 

of  the  yolk,  varying  in  sise  from  about  a  sixth  very  tqiparent  in  the  ova  of  the  trout  or  »!■ 

to  a  h^f  of  the  drnimlerence,  and  the  process  mon.which,  when  placed  in  water,  retain  tbor 

of  segmentation  in  this  part  after  fecundation  natural  clearness  and  colour  so  long  onlj  si  dte 


b  eouaoqueotly  more  limited  than  in  Mam- 
Fig.K* 


t  but  inunediately  oa  Adr 
to  allow  of  the  scdss  <f 


enure ;  hi 
being  divided  so  as  to 
water  on  the  con  teuts,thewholeyolkis  inB»r 
ly  precipitated  as  a  thick  and  somewhat  ttss- 
cioui  granular  maaa.  The  aUxuninooa  dMB 
which  surrounds  ova  that  hare  been  ^twMa 
bas  an  alkaline  reaction.  It  is  an  intereWDf 
bci,  that  in  these  ova,  when  imbitwai  '^ 
water  takes  place  as  a  consequence  of  fccoa- 
dation,  no  precipitate  fbllowa ;  hot  thit  • 
unfecundated  ova  left  for  some  time  ia 
the  same  circumstances  without  fecnnditna, 
though  unbroken,  turbidity  coauea;  w  tint 
by  the  diflerence  of  iotonnl  appearance  the 
fertile  ova  soon  come  to  be  easily  diitia- 
guiahed  from  those  which  have  dM  been  ^ 
cundatcd.*  The  solid  elcmenta  of  thejoii- 
•ubatance  af^iear  to  be  in  genctal  of  l^i" 
kinds  for  some  time  before  the  ovum  luu 
arrived  at  maturity  :  vii.,  1st,  a  quantiij  <* 
tniall  gnnulea  comparable  to  the  gnwiUr 
jolk-aubitance  of  the  primitive  ovun  i  ft>A 
collections  of  clearer  vesicles  aud  gtoixilt* 
interaperaed  with  the  first,  and  in  f^"^ 
partly  mixed  with  them  and  partly  siluaird 
10  a  deeper  layer  i  and,  3rd,  the  hrge  oil  1^ 
bulea.  These  last  are  uauallv  aomewhai  co- 
loured  ;  they  are  comnrativd;  large,  sod  b 
some  fishes  are  very  few  in  ntunba,  and  trra 
reduced  at  lait  to  only  one,  which  >•  t^ 
A.  An  ovam  of  tha  SticUsback  dght  or  tso  of  proportionally  large  nse.  In  all  fi*l)^ 
misBUa  Bfl«  trnpregnatlDD,  ahowliig  the  dnr  ra-  the  number  of  oil  glt^lea  appears  frooi  w 
spli>taT7  sfMca  tormtd  Innngdistely  upon  thi  «c«m  obaervationa  of  Retiiua  gradually  to  diminitfi 
of  inrmaiiao.  balwna  ih,  »unial  moDbruu  as  the  ova  approach  malurilr.f  The  larp 
put  of  th.  Bgoni  tb*  ritaallon  of  lbs  mkrapX  ta  «'  globules  Boat  mule  freely  in  ""J™ 
ludicuad  by  th*  •isall  projecUoos  in  tbs  vxtwnd  of  the  yolk  (  so  thu  from  their  |rt*ff 
nambraaa  i  tawu4*  tba  mat  or  nnw  part  of  the  liffhtuesa  they  always  rite  towards  tbe  iw 
TorktbtKcrmbuldLtcorUjir lieadljdUtingniilied  of  the  ovum  which  it  turned  uppenDO"- 
.  .l'i;;^ItS^KS*,^S'.Zt!i'  •*""""  "^^^  but  the  other  demenU  of  the  ™lk-subM««. 
'  ^lSr«S!^«°".l2:s"i^  minat-  sfUr  f»-  ?"•  -P-i"!?  th-  -mall  granuti.of  the  r^ 
pnnatkn,  ibowtiig  NBHhat  In  proSla  tba  hsml    disc.  Come  m  the  mature  ovarian  otbo j" 

r'n-  n'--rf  j'-  1— t— "nintns  iinnad nllii     occupy  one  tide  of  the  yolk,  and,  as  ""! 

nppar  w4ka  of  th*  nominal  part  oftbs  egg.     In     form  a  coherent  layer,  do  aot  move  rviilt 

-_.  ..   .     ._ „  by  Dr.  DsvT  in  tba  Tm-^  " 


.  N  eat  of  tbs  ballow, 
and  itaa  rajriralory  ipaea  la  be  ' 
•etontion  gf  th*  axtaraal  msiiiliisi 
&c«  of  the  Tolk. 


•Sea  a  pap«  by  i     .   _ 
Boy.  Hoc  ofLood.  186i,  p.  14.,  „ 

f  Sot  BoulM  ia  MftUtr^  ArcUv.  ftr  1SU>  ^  ** 
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■  become  more  and  more  drcomscribed  The  membranes  of  the  ripe  orarian  ovum 

in  a  layer  on  one  side  of  the  egg  as  it  ap*  of  osseous  fishes  have  been  described  b^  most 

prottchea  maturity,  so  as  to  form  a  germmal  recent  observers  as  two  in  number;  viz.  Ist, 

disc;  and  thia  occurs  independently  of  fecun-  the  external  tou^  niembraoe  which  some 

dation.  have  called  chonon  or  shell-membrane,  and 

The  germinal  vesicle  is  not  easily  perceived  others  vitelline  membrane,  which  possesses  a 
in  the  ovarian  ovum  when  it  has  attained  peculiar  structure,  hereafter  to  be  described 
some  sxe.    This  proceeds  in  part  from  its  ex-  more  particularly  ;   and,  2nd,  an  extremely 
tremedelicacvana  transparency,  and  also  from  delicate  film  of  membrane  lying  close  to  the 
the  opacity  of  the  granules  of  the  yolk  within  yolk-substance  and  destitute  of  visible  struc- 
which  it  is  situated.    But  it  is  to  be  observed  ture.      The  latter  of  these   membranes  is 
alao»  that  it  disappears  proportionally  sooner  just  discernible  in  the  ovarian  egg  at  the  later 
than  ID  other  vertebrate  aninials.    It  is  of  con*  periods  of  its  growth;  but  in  ova  of  two 
siderable  size  in  proportion  to  the  rest  of  the  thirds  their  full  size  I  have  failed  to  perceive 
ofum,liavinga  diameter  not  unfrequently  of  ^  it.    Dr.  Ransom  has  observed,  that  in  the 
or  ^''  in  ova  of  ^^\  It  is  never  to  be  found  in  Stickleback,  Gasterosteus  aculeatus,  this  mem- 
ova  that  have  left  their  capsules  in  the  ovary ;  brane  becomes  more  distinctly  marked  off 
and  according  to  L^boullet's*  observations  from  the  substance  of  the  yolk  subsequent  to 
io  die  pike  and  perch,  it  has  already  disap-  impregnation,  and  that  it  follows  the  inflec- 
peared  for  a  connderable  time  before  it  attains  tions  of  the  surface  of  that  substance  during 
complete  maturity.    In  the  earlier  stages  of  segpientation ;    fiom  which  he  infers,  that 
the  growth  of  the  ovum  the  germinal  vesicle  it  is  not  to  be  compared  with  the  vitelline 
contains  numerous  distinct  maculm ;  but  in  membrane  as  heretofore  described  by  authors 
the  progress  of  development  these  multiply  in  the  ova  of  other  animals.    The  observa- 
to  a  great  degree,  so  that  the  vesicle  is  at  last  tions  which  have  been  obligingly  communi- 
completely  filled  with  fine  clear  cells,  or  bril-  cated  to  me  by  Dr.  Ransom  leave  no  doubt 
bant  vencles,  and  extremely  minute  granules,  as  to  the  existence  of  this  inner  membrane. 
When  the  reside  bursts,  its  contents  are  dis-  and  have  shown  the  new  and  interesting  fact 
persed  over  the  yolk,  and  very  probably  are  that  it  is  possessed  of  some  vital  contractile 
onogied  or  combined  with  the  layer  of  germi«  power.    It  seems  probable  that  it  proceeds 
nal  grasttles  ;  but  it  is  not  probable,  as  L6r^  from  a  consolidation  of  the  outermost  layer 
boimet  snpposes,  that  the  whole  of  the  forma-  of  the  basement  or  clear  substance  of  the 
tive  Uyer  of  the  germ  (afterwards  undergoing  yolk,  in  a  manner  somewhat  analogous  to  the 
segnenlatioo)  is  produced  from  the  effused  zona  pellucida.     But  I  refrain  from  saying 
contwits  of  Uie  germinid  vesicle.     This  mul-  more  of  it  at  present,  as  Dr.  Ransom  will  ere 
tipHadaa  of  the  maculm  and  filling  of  the  long  probably  communicate  his  observations 
germiaal  vesicle  with  fine  cells  apnears  to  be  to  the  public  in  detail. 
of  an  analogous  kind  to  that  whicn  haa  been  The  external  membrane  of  the  Fish's  egg 
described  by  Vogt  and  Newport  in  the  Ban  which  has  been  deposited  in  spawning  or  has 
trachia ;  and  it  seems  not  improbable  that  in  been  extracted  from  the  ovary  when  approach- 
both  damifii  of  animals  the  dispersed  macuke  ing  maturity,  presents  a  remarkably  well  de» 
may  in  some  way  or  other,  not  yet  fidlv  ascer*  fined  line  internally,  and  is  also    generally 
tsined,  contribute  to  the  origin  and  develop-  smooth  on  its  outer  suriace.    In  some  fishes, 
aent  of  the  Uastodennic  ceUs  in  the  forma-  however,  as  the  perch,  it  is  covered  externally 
tioo  of  which  the  process  of  sq^entation  re*  with  villous,  reticular,  or  other  appendages, 
snlta.     It  appears  certain  at  least  that,  after  which  serve  to  connect  the  ova  in  maHses  or 
the  disappearance  of  the  germinal  vesicle  and  strings,  in  the  same  manner  as  occurs  with  the 
the  dispersion  of  its  contents,  a  marked  change  albuminous  matter  added  to  the  ova  of  some 
takes  place  in  the  disposidon  of  the  germinal  Batrachia,  but  in  a  less  d^ree.    In  other  in- 
part  of  the  egg  by  its  granular  disc  or  layer  stances,  as  the  Stickleback,  these  villi  or  project- 
becomiiy  more  circumscribed  and  distinct ;  ing  processes  are  limited  to  one  portion  of  the 
and,  aa  L^rebouUet  supposes,  it  mav  then  be  exterior.   This  membrane  possesses  consider- 
nnn^ed  with  the  brittiant  points  which  pro-  able  thickness  and  tenacity,  and  usually  gives 
cced  ftoin  the  contenta  of  the  germinal  ve-  the  ovum  a  nearly  regular  spherical  form  when 
aide*  imbibition  is  complete,  as  is  the  case  after 

Tbe  process  of  segmentation,  into  the  de«  impregnation.  Previous  to  that  change,  how- 

scripCion  of  which  it  is  not  intended  at  pre-  ever,  the  outer  covering  of  the  Fish's  e^  is 

sent  to  enter,  is  co-extensive  with  the  granu-  more  yielding,  and  possesses  so  little  elasticity, 

lar  layer  or  germinal  disc  of  the  ovum.   The  that  it  usualfy  retams  dimples  or  impressions 

larger  yolk  pobules  and  the  fat  cells  are  not  made  upon  it  from  without.  Two  peculiarities 

immediately  concerned  in  this  process.f  of  structure  have  been  observed  in  this  mem- 
brane which  both  merit  farther  attention,  and 

•  Sflsontf  d'mi  Travafl  sar  l*EmbiTog«!iis  da  one  of  which  is  of  great  interest. 

Brocbst,  ds  U  IVrefaa,  et  de  rEcravisse,  in  Annat  The  first  of  these  to  which  I  will  refer  is 

d«  Sdao.  Nat  18M,  torn,  i  p.  237.  et  $eq,  the  dotted  or  Dorous  structure  of  the  external 

t  M.  Costa  (Comptes  reodus,  im,  voL  xxx.  membrane.  Von  Baer  •  had  remarked  that  the 

fe.SS>i!?«^So?rtr{^.h':te  exten..l«embn«eofthe<«.oftheCyprinu. 
vatioai  of  Vogt,  Aabort,  Ltfrabonllet,  and  Bansoiiiy 

it  is  amrtaiasd  that  it  tzisU  previously.  *  Entwickolwigigsscli.  der  Fisohe^  LeipiSgi  1885. 

[h8] 


I  obaenrndom,  bowenr,  it  tppcvi 


[100]  OVUM, 

g  emu  wu  not  endrelj  homogeneoui,  but  waa  Ram 

mwked  throusb  it*  thicknesi  with  fine  linea  set  that  tlie  (tnicture  deacribed  by  Hiilkr  iiilM 

perpendiculany  to  the  nirfiue.    Vogt  obttrted  perch  i«  peculiv  to  that  6ib,  ud  beknp 

«  umilarttn]Cture,mnd  described  itmorefallj  only  to  an  outer  covering  nipcnddedlo  ibc 

in  the  SaimonidK.*    More  recently  attention  aurtace  of  the  dotted  membrane,  whicb  laat 

ha*  been  particularly  called  to  it  by  the  fiiller  resembles  in  ail  reapects  that  of  odici  biin. 

description  of  the  atniclure  of  the  e^  cover*  Thia  outer  covering  appears  to  be  of  nUub 

inea   in  the    Perca   fluviatilis    bv    Prorcssor  origin ;  and  Dr.  Ransom  thbki  it  m;  be  due 

Uilller  of  Berlin.  In  thia  fish  Miiiler  described  to  the   separation  of  the  tunica  gruilMi 

tlie  radiated  lines  as  produced  by  fine  tul*es  along  with  the  ovum.    The  diameter  of  that 

which  pierce  the  whole  thicknesa  of  the  ex-  tubes    in    the    perch   i«    about   ,,j|i".    !> 

temal  membrane,  beginning  with  cup  or  funnel-  most  other  fishes  the  fine  liiia  wbich  ip- 

■haped  dilatadoni  on  tfae'exierior,  preserring  a  pear  to  be  tubular  are  mudi  unallv.    I  ^ 

nearly  equal   diameter   throughout,  and  ter-  observed   them   in    several  fishea,  ind  bait 

minatii^  on  the  inner  surfaee.f    The  tubea  rarely  found   more  than  t 


have  a  slight  spiral  windinc  ai  they  pasa  in  the  breadth  of  t^„".  and  the  tuba  then- 
through.  That  they  are  really  hollow  tubes  selves  or  double  I  inea  bounding  them  wet  M 
Miiller  ascertained  by  finding  that  he  was  able  more  than  rthrv"  <"'  mfa  a  in  breadth,  in 
to  press  portions  of  the  coloured  oil;  contents  looking  at  the  flat  sur&ceofthemeinbnMliie 


of  the  yoUc  through  them.    Miiller  brther  ob-  ends  of  these  tubes  give  the  appearance  cf  i 

served,  that  in  the  perch  each  tube  is  set  in  a  finely  dotted  structure  to  the  meiDbnne.  It  ■ 

small  prism,  whidi  tenninates  by  a  hexagonal  quite  possiUe,  however,  even  whcfc  tbe;  Mt 

end  on  the  outer  surface.    According  to  Dr.  finest,  to  percdve  the  drde  or  lumen  of  iteube 


by  using  a  hieh  ntsgnifying  power ;  and  I  tare 
tooughttfaat  Icouldalsoin  thesi 


j^   ffj  ^  tooughttfaat  Icouldalsoin  thesalmonpiKBK 

abexagonal  marking  of  the  intervals  bctrai 
tbei>ares(Bee%.68*a);butinthisfiilitkcaK 
of  the  pores  u  only  a  third  of  that  of  the  tute 
in  the  perch  a*  deacribed  bf  Miiller,  Md  ibc 
structure  must  be  of  a  different  kind  accffd> 
ing  to  Bansom'a  obaervation.  AU  recent  ob> 
aervcnhave  recognised  this  atmctore  iDtht 
external  membrane  of  the  fish's  onun.  UiiiW 
concaved  that  the  tubes  be  had  observed  is 
I  Uie  perch  mi^t  be  connected  with  the  mtio- 
I  ductHW  of  the  spennatoioa  into  the  atm  i 
I  but  Dr.  Ransom  does  not  find  tlicae  tub*  » 
pas*  entirety  tfaroogfa  the  outer  manbciac  a 
Ihe  perch.'*  ovum,  and  baa  obserrcd  that  ttt 
part  of  the  true  vitelline  or  dotted  meat*"* 
which  mdmit*  tbe  ipermatoMM  ia  deatttuu  m 
the  additional  layer ;  and  it  will  inniedBrid.' 
be  shown  that  in  ail  fishes  m  special  and  oet 
direct  passage  for  the  admiasion  of  these  bod» 
throng  the  dense  roembnme  is  provided,  cm- 
atituting  the  second  peculiarity  of  nrucniK 
in  the  coveting  of  Ihe  Fish's  oram  bsfare  n- 

BBfWtiiRa 

lar-rcf  celU'uuovsriu  oviimof  th«  .sto««"^  Shw  u'IiIle"w"DrHlii^"irfKoltio(bB. 

AT  to  diamslOT.    «.  porUoo  of  lbs  JO  k  sab*™»  whoob«»T«iit  fifW  intwo  aueciesof  SocU- 

showiDg  His  vsrioua  grsnolas,  annular  and  on-  """"'«'™"  ™»  "'w"  "H™"™"  .       _ 

dMt<>da>rp<ud>..s»railBlab>3eicoD.po<duiti  bwk  Of  0"t«'jteua,and  aft»-arib  m  «1« 

K  ssctiM  Bf  tht  poToos  or  iMtwl  axtenul  mtn-  ^^^  This  author  made  the  fairer  intcR*- 

brans  i  c,  porlioa  of  tb*  outer  soiftoa  et  the  hom  ing  obaervation  m  the  firat-meDlioaed  6A 

tarasd  towards  tbe  observsr  so  ss  to  show  tb*  that  in  impregnation  the  spennntasna  tol^^ 

t>sneui«d  or  dMUd  marUnK  pniduMd  by  tbs  ex-  the  ovum  odv  throoKh  thb  npattn  o 


eclU  (eplthelisl  or  granular)  which  Una  thtovl-  "Dicb  the  existen 

capsale,  bstwotn  whKh  and  k  tbsj  ara  seen  «dn-  rdstion  to  the  pi 

wijrs  lying  clcM  along  tlio  cotv  nufitce  of  Us  been  aacertained 

f^.^'T^',i.''~'!I*""'*°J*^fP~T°*  vertebrate  animal,  IwUldeacribe  it  wort  ti 

ialhatnatSDtsortlMHcelliaHnulouiilicits  their  r„„   n,    n.lt!™.'.  _™-  .„  .k_  tt.^^.il  S.- 

c™Trtoi.taWllwd«t«lm™brulB,whithi.pro-  ™   !*■««««>■  PH**  *°  "'^""nJl 

l«tily  (onBHl  in  ■accaaira  Ujm  from  tba  eitcnor  <*"!  °'   London*,  and  from   fuVta  mlow 

Tbs  dUmaUr  rf  tlusa  ccUa  ki  ^-,  ib»t  of  thok  '^°  "'^"'^  *"  •*••  oWwngly  ftimishad  to  « 

nocld  j^.  in  private.     I  nwr  also  mention  thai  1  a*" 
fully  confirmed  Ransom's  ofaMnrations  ai  v. 


■  PnxMdiagiafB(i]r.8ecUM,K*T.IM. 
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the  exittence  of  the  micropyle  in  the  ova  o^ 
several  fiihea ;  and  thougn  I  have  not  yet 
been  so  forLunate  as  to  perceive  the  spenaa- 
tOEoa  actually  puung  ioto  the  ovum  through 
this  aperture,  toe  accuracy  of  Bantom's  obser- 
vationE  on  thu  aa  well  as  on  other  pmnts  leave 
Utile  doubt  aa  to  the  fact  stated  by  him. 

The  micropyle  in  the  Oaateroateua,  aa  de- 
•cribed  by  lUnsom  and  observed  by  myself, 
is  a  considerable  funnel-shaped  depressioD  in 
the  outer  membrane,  which  projecta  inwarda 
on  the  granular  substance  of  the  yolk,  bo  as 
to  iodeut  this  layer  to  some  depth,  and  pro- 
bably to  reach  near  to  the  germinal  vesicle, 
nhidi  lie*  imbedded  within  the  germinal  layer. 
The  inner  narrow  end  of  the  funnel  terminatea 
in  a  distioct  rounded  or  elliptical  mark,  with  a 
fine  but  distinct  line  bouBoing  it,  which  has 
all  the  appearance  of  a  foramen,  and  which  is 
either  an  open  passage  or  one  which  is  closed 
only  by  an  extremely  delicate  structure. 
The  funnel-shaped  depression  leading  to  the 
micropyte  may  be  eauly  seen  on  the  surfkee 
of  the  w  of  the  salmon  or  trout  when  slightly 
dried  of  the  adhering  moisture,  and  is  of  such 
a  sise  that  it  may  be  perceived  with  the  naked 
eye  or  with  a  lens  of  tow  magnifying  power. 
In  order  to  perceive  the  micropyle  itself,  how- 
ever, or  pore  in  the  point  of  the  funnel,  it  is 
necessary  to  remove  from  the  egg  that  portion 
of  the  dotted  shell  membrane  containing  the 
funnel;  and  having  freed  it  from  the  adherent 
granules  of  the  yolk-substance  by  careful  wash- 
ing, for  which  Ransom  has  recommended  a 
solution  of  acetate  of  potash,  tbis  port  of  it 
may  beviewed  ander  pressure  with  (treat  ease 
with  a  magnifying  power  of  SOO  or  300  diame- 
ters. The  porous  structure  of  the  membrane 
is  then  seen  to  continue  very  nearly  up  to  the 
margin  of  the  micropyle.  This  last  bos  a 
diameter  of  from  TrfoTj"  ^  n/vv"-  T^^  "P* 
*.  Ed.r™lTiewof.q,»d™ngul.rportionofth.  P?™>«  "f"  double  ouUine  surrounding  the 
Hn^'erftS.mMtnnioviisneglofthVstirUebick  "'"opy'e  proceeds  from  the  circumstance 
n«uiBii|  th«  mkropyl*  from  ^TS.  In  tha  oater  that,  m  looking  through  the  funnel  we  sea 
pui  rf  [lui  6gm  th«  gtnieral  dotted  sppesrancfl  of  at  once  two  portions  of  the  narrowing  wall 
iteBMibnMia  seen,  Htdbtraud  there  till  pedicn-    of  the  passage  of  different  widths. 

'""  *   "         "  •  ■  ">""      "•        j^   Ransom's  experiments,  very  soon  eller 
[>ermBtic  fluid  was  pluced  in  the  water  round 
of  the  Stickleback,  several  of  the 
spermatozoa  were  perceived  to  pass  in  at  the 
T— "-wna.  micropyle;  and  immediately  upon  this  water 

JI'i.l'TST  "^  "f  $'J°^^  membruMi  ^^  imbibed,  and  the  spaee  named  the  resph*. 
OKj  nmtiel « llie  microiiTie  <H  the  same  effjE  som^  '  .   i      ,  ■    .  .l         il 

•Ui  «r.  solaiBelTilSri  In  prafilej  th"fp.rtQro  '^?  chamber  was  formed  between  the  yolk 
rf  tba  BikKipyle  is  Men  towards  the  point  of  the  surfece  and  the  external  membrwie;  a  change 
^jud.  Thi>  view  U  mnldugrsmiiutic,  sod  the  which  in  this  Gsh  did  not  take  place  in  the 
li»  cauls  panaa  through  the  membruu  org  n-  unfecundated  Ova,  but  which  in  some  others 
i™™todfcw,r.nawid«lli«itheyminnitnre.     occurs  without    impregnation.      It    is   from 

J^Ji!!!^;!       .       t  """"L!"  '^,1'*?     this  fact  apparently  thu  Rui«>m  is  incUned 

tM  tkichAaas<if  the  extsmsl  membrajifl  *xy  i  the  ,        ^^       ■         ,         ■  ■ 

«in^^"^a  fi^^utT-'    Ss  *?  '^""P'""*"  '^^  ^"^  ■"■""''''''=  T\^ 

-^rfth,ftm«li"ithedisn.M^rftifnie™.  jlosed  bj,  «  very  dehcate  membrane  which  m 

rr^  tpatan  at  the  iwa  .J^'  fecundation  is  removed  or  broken  through  bjr 

.xStunporti-iirfihoSfmtasne.tthespe.of  ^^  entrance  of  the  apermatoioa;  but  with 

tW  taBBd  mMalnhin  the  speitnie  of  the  mitsniprle  regard  to  this  pomt  there  is  still  some  uncer- 

invd  llal.   ■■ii.iimiiil  MO  diametant   from  the  tainty.     The  germinal  vesicle  previous  to  its 

''*"''>  *R'  disappearance  is  imbedded  betow  the  super- 

1^  2  ^^  '^SJT  "^  "^  membrsiis  msgnified  filial  layer  of  yolk-substance  in  a  stratum  of 

ir»Sr:fl^:;^"'^'^::^th'r^  granuh.  matter;   and  Ransom  conceives  that 

ba.n  thTO.ropn«itad  somawhst  too  dislincUy  "  the  time  of  the  rupture  of  the  vesicle,  thia 

"  Uh  Sfoi*.  granular  matier  being  mingled  with  the  con- 
In  3] 


m 


JBcnpthoflJuat 


■  is  Ouamt  Ihle*. 


ndiued  shading  Rpreasnu  the  ■ppaacaiice  of  the  ^' 
'nuwl  -ehaped  depreHiaa  leading  to  th«  spertDTO  of  the 
It*  alcnpyle,  widch  is  aeon  in  the  centre  of  the    spei 


(loa]  ovu 

team  of  the  ?e«cle,  the  more  imnwdiatelr 
germiDBl  part  of  the  ^g  U  fonned  from  the 
mixture  of  the  two.  K>wever  tbia  iii«j>  be,  it 
Menu  not  improbable,  from  the  obaoTation* 
DOW  refefTcd  to,  that  th«  tpermatotoa  are 
conTcjed  direetlf  to  the  terminal  part  of 
the  egg  bj  the  hjnnel  of  ae  inicropjle.  I 
■hall  afterwanli  bare  to  itate  the  more 
I   inatancci  in    whicb,  fbllowins 


•riDB  ila 
fint  discoTery  by  J.  Milller  to  the  Holo- 
thuria,  a  micropyie  has  been  detected  in  tlw 
ora  of  lovertebrate  BoiinalB ;  and  I  may  at- 
tempt to  ifaow  the  great  importance  of  thia 
aperture  in  connection  with  fecnndation  in  otk 
with  thick  external  coreringi  to  which  the 
•pennatic  lubstance  dora  not  gain  acceM  lilt 
tne  later  poiodi  of  their  fonnadoa.  The  ae- 
companyiiw  6sum  of  the  micropyie  in  the 
Stickleba^  wm  give  a  lufficieotly  clear  view 
of  this  renarkoble  structure.  At  preKot 
it  may  be  permitted  to  remark  that,  if 
we  consider  the  size  of  this  i^>enure,  and 
the  ease  with  which  it  may  be  fbvnd  in 
the  ora  of  fiabea  bv  an  obaerrer  whose  at- 
tention has  been  called  to  its  existence,  to- 
gether with  the  fact  of  its  hanngbeenso  long 
overlooked  previoosly,  there  is  much  ground 
for  caution  as  to  negative  statementa  as  to 
the  existence  of  a  unular  aperture  in  the  ova 
of  other  animals.  1  have  already  made  •!• 
hision  to  this  subject  in  the  previous  sectiona, 
in  which  i  have  stated  that  Dr.  Raniom  has 
cipresaed  to  me  his  firm  conviction,  founded  on 
observations,  that  the  micropyie  exists  also  in 
the  ova  of  fiatracbia.  At  the  same  time  it  is 
quite  probable  that  rach  an  aperture  may  only 
exist  or  be  required  for  the  admission  of  the 
spermatoioa  wnen  fecundation  is  of  late  oc- 
currence, and  when  ttie  covering  membrane 
of  the  ovum  is  so  dense  as  to  resist  the  pene- 
tration of  the  spermatoioa  through  its  solid 
Bubitance. 

It  is  right  also  to  mention  that  the  exist- 
ence of  this  aperture,  or  rather  the  funnel  lead- 
ing to  it,  did  not  entirelv  escape  the  observ*- 
lion  of  preceding  physioVo^sts.    The  accurate 

Von  Beer,  in  his  work  on  the  development  of  PrntifimM  a/ilu  otaafO 

Fishe.'    ha.  de*»ibed  in  tho  Brewn  (Cy-        ^  ^  ^  „  ^^  sn.klrf-rt  l«  * 

prinus    blHx.)  a  funnel^haped  depreM>on  of    ,^„  ,t.g«  Tudr  d««lopment  wiU*  U»- 
the  external  membrane,  which  reached  nearly    oviwa. 

to   the    surface   of  the   germ  (   and    he  ob-        Id  that  fignrad  at  a,  which  b  ths  aulM.  i,' 
aerved  that  this  funnel  was  effaced  a*  soon     In  diuL,  lli«  n  -.>..-•- 


as  the  imbitntion   of  water  look  place.    He  t«  haiicairely  »ny  p«r™piibl»n«iiibrtOs  or"*^ 

considered   this  aperture  as   most   probably  S"' w^'l"\^'''Ti?  fllllS'Vjiita-'T- 

owing  to  the  escape  of  the  germinal  Tcncle  ,oi|i,  i,m  onj,  ,  ,ii.hUy  ^id  fliiM  nib."*" 

from  the  sur&ce  of  the  folk  and  through  the  flllinr  the  tptca  between  tha  otjmc  swl  tb*«Tf- 

coverings  of  the  ovum,  in  the  same  manner  nilns]  vssiele :  dtlkiu  epiOikllal  «Ui  |in4*ct  b<" 


__  — _cti  ths  Tolk  g. . 

*  EntvickelongigesEhlcbls  do-  Flschs,  lahnlg,    and  In  imiicr  onsntilr,  sad  tb*  nMS  of  ts 
183^  p.  9.  fln.  t.  ■»)  t.  Bocs  dnamscr^  a  clear  q»os  an  »«' 

t  DeUvtMsnasL&cpl.  uv.  Mwaen  It  and  tfas  wall  of  the  avlaac 
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OVUM.  [103] 

In  IK  ^f\  altbongli  th«  number  of  micnla  has  The  ovum  recdvea  iti  firm  porous  mem- 

gccatlj  mcnased  by  endogvwas  mnltiplication,  the  brane  while  within  the  oyarian  capsule,  but 

gtrainal  veocle  htt  not  now  undezi^ne  an  enlarge-  ^^^y  {„  ^^  i^^^  p^  ^f  the  tj^e  ^f  j^g  ^^^8^ 

ment  pfoportioaal  to  that  of  other  parts  of  the  egg  Z:  ^     mc-            /       "■•'"*=  "'"*'  "*  '"*  wrmw- 

and  orisac :  the  grannies  of  the  yolk,  especially  iU)-  ?<*?!     ^""  membrane  hes  very  close  to  the 

wards  the  suftca*  are  mnch  increased,  and  a  narrow  maiue  of  the  ovisac,  is  at  first  comparatively 

dear  nargiaal  space  on  the  sniftoe  now  indicates  thin  and  destitute  of  apparent  structure,  and 

the  onnmaicanent  of  the  ftumation  of  a  zona  or  gradually  increases  in  tnickness  towards  the 

SSgTp^^teni^  "^^"^   ^   '^  ^-«  S'  '"^  Wroa^h^,  to  maturity     At  the 

Tie  diWn^ons  of  th^serersl  parte  m  these  dil-  »"?  *"?«  »  remarkably  thra  pelkcle  mav  be 

fercnt  specimens  were  as  IbUows:  distinguished    close  to  the    surrace    of  the 

granukr  yolk-substance,  scarcely  meriting  the 
name  of  membrane.  As  already  remarked,  it 
IB  difficult  to  determine  what  is  the  true  horao- 
k>gical  signification  of  these  membranes.  The 
inner  one  might  by  some  be  regarded  as  a  re- 
presentative of  the  zona  pellucraa,  or  a  conso- 
he  IboDd  the  fiund-shaped  aperture  to  re-  lidated  pellicle  on  the  surface  of  the  yolk, 
main  for  some  time  after  the  completion  of  though  it  must  be  admitted  that  Ransom's  ob- 
fecundation,  and  in  none  of  the  fishes  he  has  servation,  that  it  follows  the  segmentation,  is 
obeerved  does  he  conceive  the  aperture  of  opposed  to  this  view,  and  makes  it  more 
the  microfiyle  to  be  closed.  probable  that  it  is  on^  a  part  of  the  yolk 
The  ova  of  osseous  fishes  appear  to  take  itself.  The  origin  of  the  external  porous 
their  origin  within  the  rudimentary  follicles  membrane  I  am  inclined  to  connect  rather 
or  ovisacs  of  the  ovary  much  in  the  same  with  the  interior  of  the  ovarian  follicle  ;  but 
manner  as  those  of  the  Batrachia.  The  ear-  whether  bv  exudation  firom  iti  or  by  amaka- 
hest  part  of  the  ovum  that  can  be  distinctly  mation  of  the  innermost  layer  of  epithelial 
aeen  within  the  follicle  is  a  vesicle  of  about  ceHs  of  the  follicle,  I  have  not  yet  been  able 
half  the  diameter  of  the  primitive  follicle  it«  to  determine.  I  am  inclined  to  regard  the 
self.  A  little  later  this  vesicle  is  seen  to  be  latter  as  most  probable,  and  that  this  is  the 
sorrmmded  with  a  clear,  jelly-like  substance,  true  vitelline  membrane. 
in  which  some  small  dark  granules  are  depo-  ^  The  manner  in  which  the  micropyle  takes 
nted  chiefly  towards  the  surface  of  the  vesi-  its  origin  has  not  yet  been  ascertained.  It 
de.  There  is  as  yet  no  enclosing  membrane,  will  afterwards  be  shown,  that  in  a  consider- 
but  die  follicle  is  seen  to  be  lined  by  a  layer  able  proportion  of  those  invertebrate  animals 
of  extfeaely  delicate  hyaline  cells,  often  dil^  in  which  this  aperture  in  the  egg  coverings 
ficoitly  perceptible.  The  earliest  recognisable  is  found,  it  has  existed  fi-om  a  very  early 
part  or  the  ovum,  therefore,  is  the  germinal  period,  and  proceeds  from  the  remains  of  the 
veside ;  which,  as  in  other  animals,  has  soon  pedicle  by  which  the  ovum  is  originally  con- 
deposited  round  it  the  clear  gelatinous  base-  nected  with  the  ovarian  substance.  Such  a 
ment-sobstance  of  the  yolk,  in  which  the  pediculated  connection  has  certainly  not  yet 
opaque  jolk  granules  soon  make  their  appear-  been  observed  by  most  of  those  who  have  in- 
anoe.  There  is  not  at  first  any  vitelline  or  vestigated  the  ovarian  ovum  of  fishes.* 
other  membrane  enclosing  the  primitive  parts  Ratlike,  indeed,  observed  the  appearance  of 
of  the  egg,  and  indeed  it  is  a  considerable  the  remains  of  a  pedicle  in  the  detached  ova 
time  before  anv  such  membranes  are  formed,  of  the  Blennius  viviparus-|';  according  to 
The  depont  of  vitelline  granules  increases  ra-  Ransom  the  micropyle  in  the  Pike  is  not 
pidly,  so  as  to  give  the  yolk  considerable  opa-  a  depression,  but  projects  from  the  surface 
city ;  afterwards  larger  globules  appear,  and  like  a  trumpet-shaped  process ;  and  in  the 
seem  to  increase  by  endogenous  multiplica-  earliest  staee  of  development  of  the  ovarian 
tioo.  *  The  oil  globules  are  at  first  srodl,  ovum  of  Trigla  hirundo,  according  to  Ley- 
and  equally  diffiised  through  the  whole  dig^,  the  shape  is  somewhat  pyriform  or 
yolk  ;  it  is  only  in  the  later  stages  of  for-  pediculated,  in  the  same  manner  as  in  some 
mation  that  they  unite  into  fewer  and  larger  of  the  invertebrate  animals, 
globules.f  The  granular  or  primitive  yolk-  On  the  other  hand,  Ransom  expressly 
substance  continues  to  surround  more  imme-  states  that  he  has  never  been  able  to  observe 
diately  the  germinal  vesicle  till  the  period  the  slightest  connection  in  Oasterosteus  be- 
when  this  vencle  is  ruptured,  and  is  probably  tween  the  pedicle  of  the  ovum  by  which 
spread  over  the  germinal  disc  of  the  egg.  8i-  it  is  attached  to  the  ovary,  and  the  mi- 
milar  mnules  also  occupy,  however,  in  a  cropyle.  This  aperture  he  says  is  always 
layer  the  surface  of  this  part  of  the  egg  pre-  situated  at  that  side  of  the  ovum  towards 
vioos  to  the  rupture  of  the  germinal  vesicle ;  which  the  germinal  vesicle  and  the  germinal 
so  that  it  is  not  probable  that  the  germinal  disc  are  placed ;  but  these  parts  have  no 
disc  owes  its  orimn,  as  Coste  states  ^,  entirely  regular  connection  with  the  p^cle.  The  pe- 
to  the  efiiision  of  the  contents  of  the  germinal 
vesicle. 

*  1      ^  *  "^^  pedicle  here  spoken  of  is  not  that  of  the 

A  b'?I?''H*^  ovarian  capsale  containing  the  ovum,  bnt  of  the 

t  ReCstns,  loc.  cit.  ovam  itself  within  the  capsale. 

J  Hist.  g6i.  et  part  do  IMvelopp.  des  Corps  f  Abhandlung.  lur  Entwick.  part.  ii.  p.  4. 

wgML  torn.  j.  I  Mttller*B  Archiv.  fbr  18H  ^  376.  fig.  6. 
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dicle,  he  affirmi  consists  only  of  the  orarian 
structure,  and  of  no  part  of  the  membranes  of 
the  ovum.  From  his  observations  on  Gktfter- 
osteus^  in  which  the  projecting  bodies  from 
the  porous  or  outer  membrane  m  the  vicinity 
of  the  micropyle  enable  this  part  to  be  easily 
recognised,  ne  feels  confident  that  if  any 
pediculated  connection  had  existed  it  could 
kardly  have  escaped  notice. 

When  the  ovarian  ovum  has  attained  ma- 
turity it  falls  into  the  cavity  of  the  ovary,  or 
that  which  may  be  regarded  as  ovary  and 
oviduct  united,  by  the  rupture  of  the  ovarian 
capsule  in  which  it  is  contained.  The  walls 
of  the  ovi-capsules  have  by  this  time  become 
extremely  thin ;  but  according  to  Von  Baer  a 
small  stigma  or  non-vascular  mark  may  be  dis- 
tinguished where  the  rupture  takes  place. 
After  the  ova  haive  fallen  into  the  common 
cavity  they  are  surrounded  by  a  considerable 
amount  of  secreted  albuminous  matter,  by 
which  in  some  fishes  the  ova  are  covered 
when  excluded.  In  some  this  albuminous  se- 
cretion serves  to  unite  the  spawn  in  chains  or 
networks.  In  other  fishes  the  ova  are  covered 
externally  with  villous  projections;  but  the 
manner  m  which  these  are  formed  has  not 
yet,  so  far  as  I  am  aware,  been  observed. 

One  of  the  most  renuirkable,  but  as  yet 
quite  unexplained,  varieties  in  the  external 
coverings  of  the  ovum  in  one  of  the  osseous 
fisheSp  is  that  discovered  aad  recently  de- 
scribed by  Ernst  Hackel,  as  occurring  m  the 
fiimily  of  Scomberesoces.*  This  consists  in 
the  formation,  in  the  space  between  the  sur- 
face of  the  yolk  and  the  vitelline  membrane 
(that  is,  the  porous  merobraneV  of  a  layer  of 
long  and  very  distinct  fibres,  wnich  are  wound 
somewhat  spirally,  but  irregularly,  over  the 
surface  of  the  yolk.  Hackel  has  traced  the 
gradual  formation  of  these  in  fresh  specimens 
of  Belone  from  points  on  the  surface  of  the 
yolk-substance;  and  in  other  genera  he  haa 
observed  several  varieties  in  the  forms  o(  the 
fibres.  They  are  on  an  average  about  t^tjj/' 
thick,  and  long  enough  to  surround  the  tag 
sevend  times ;  and  they  appear  to  resemble  the 
fibres  of  the  elastic  yellow  tissue  more  than 
any  other  animal  substance,  but  do  not  entirely 
agree  with  them.  In  the  meantime  we  must 
sudpend  our  judgment  as  to  this  very  e::traordi- 
nary  addition  to  the  surfiu»  of  the  ovum  until 
farther  observations  shall  have  been  made  as 
to  their  distribution  in  various  fishes  or  other 
animals,  aad  as  to  their  relation  to  the  deve- 
lopment of  the  embryo,  f 


•  Mmier*!  ArUv.  1855,  p.  23.  Sm  platss  lY. 

SBdV. 

t  Some  time  sfler  the  shore  was  in  the  hands  of 
the  printer,  I  received  the  flnt  mnd  second  puts  of 
the  Berenth  rolome  of  the  Zeitmrh.  fUr  Wiasen. 
Zool.,  cootsinins  a  notke  of  the  dincoverr  of  the 
micropyle  in  the  Salmo  lalar,  and  8.  ^ario,  by 
PrufcMor  Bmch  of  Baale.  The  obserraiions  leading 
to  this  diacorery  were  made  in  the  winter  of  1854-5; 
and  it  ia  right  to  etate  here,  that  Dr.  Kanaom'a  dia- 
covcry  of  the  micropyle  in  the  gaateroateoa,  which 
WM  conmnnicated  to  the  Royal  Society  on  the  28rd 
of  November,  186i,  waa  made  in  the  months  of  June 
and  July  prcvioos;  aad  these  obaerratioaa  had  been 


Invertebrate  Anbnait.'^The  am  of  Iiverte 
brata  may  be  considered  under  two  praxv 
pal  divisions,  according  as  they  prtaent  matt 
of  the  large-celled  or  of  the  finely  grsnuUr 
yolk-substance.  The  ova  of  the  fint  kind 
are  usually  of  a  larger  sixe ;  they  poasaa  i 
Urger  germinal  vesicle,  and  often  a  divided 
or  multiple  macula  ;  and  the  process  of  le^ 
mentation  in  them  is  either  partial,  that  iv 
limited  to  one  part  of  the  surface  of  the  yolk, 
or  it  occurs  in  a  different  manner  on  the  umxr 
and  lower  sides  of  the  ovum.  In  these  tnm 
is,  in  fact,  nutritive  as  well  as  formative  y^ 
In  the  other  division  of  animals  the  yolk  a 
finally  molecular,  or  is  mainly  competed  y 
smaller  granules,  and  is  chiefly  of  the  fonnstiis 
kind  ;  segmentation  usually  involves  the  whole 
yolk,  or  if  not  so,  is  very  nearly  complete: 
the  germinal  vesicle  is  generally  clear,  and 
the  macula  most  freouently  single,  and  weU 
marked.  It  is  true  tnat  the  fbrai  and  st^l^ 
ture  of  the  ova  of  Invertebratm  presents  obdj 
and  considerable  varieties,  as  might  indeed  be 
expected  among  animals  of  auch  diverntv  of 
organisation  as  belongs  to  the  great  diviuoos 
of  the  Radiata,  Articulata,  and  Molloica: 
but  still  it  is  to  be  observed  that  as  a  grestff 
degree  of  simplicity  exists  in  the  fbra  and 
structure  of  tne  primordial  elements  than  ■ 
the  more  developed  textures  and  organs  oTioi- 
mals,  so  also  we  find  that  much  cloaer  ansloeies 
may  be  traced  among  these  elements  in  the 
lowest  classes  of  the  animal  kingdom.  We 
meet,  therefor^with  little  difficulty,  even  b  the 
most  diverse  tribes  of  the  Invertebrate  sninab 
in  tracing  the  correspondence  of  the  essentiil 
parts  of  the  ovum ;  and  we  are  enabled  also  to 
trace  a  more  close  analogy  between  these  and 
the  corresponding  parts  in  the  Vertebnti 
than  might  have  been  expected.  Wearetherr- 
fi>re  warranted  in  applying  to  them  sioular 
designations  ;  and  we  have  daily  incresstag 
reason  to  trust  to  observations  nuKle  on  tlie 
ovolog^  of  the  lower  animals  as  the  oesni  of 
extendmg  the  knowledge  of  the  reprodiictiTr 
functions  b  Vertebrata  and  in  Man.  Thus 
the  recent  discovery  of  the  micropyle  aperture 
in  some  animals,  and  the  certain  and  clear  ob- 
servation of  the  penetration  of  the  tpenns- 

commnnicaled  to  Profeaaor  Sharpey  and  mj^  ■'  ^ 
August  and  September.  In  the  bcgioninfc  <" 
January,  1855,  Dr.  Ranaom  informed  me  by  )<■«'' 
of  his  having  found  the  micropyle  alao  in  th«  Tr>u^  ' 
and  a  few  days  Uter  in  the  Salmon.  1  then  saw  the 
micropyle  in  the  ova  of  both  of  these  fishes;  vl  > 
have  since  examined  it  minutely  in  the  SUikleb*^ 
and  have  confirmed  in  every  particular  Dr.  Ban^  * 
statementa.  The  exiateooe  of  the  miorapy le  in  i  h^ 
Vertebrate  animala  haa  thua  been  eatablifhed  t'T 
several  independent  obaervationa ;  and  I  beliew  thii 
no  one  who  uses  the  proper  means  can  tail  to  (irt(<t 
it  in  these  and  other  fiahca.  Profeaaor  Brucfa'i  ob- 
aervationa were  chiefly  made  on  the  era  after  >»' 
Kregnation,  which  may  explain  the  rsaaea  <*  "** 
aving  fkiled  to  perceive  the  connection  pointsd<i«| 
between  thia  aperture  and  the  dapisasinn  ia  tN 
centre  of  the  germ  diac.    Bnich  waa  Uhs  vtrmu 


unsuoceastfbl  in  perceiving  the  entranracf  <py»*| 
tosoa  by  the  micropvle.  Hia  maaanreBienC  of  um 
micropyle  in  the  Salmon  and  Trout  doss  ao€  sfrrt 
with  mine,  making  it  much  amaller. 
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toxoainfo  theovmn  in  othen,  suggest  noTel  parent  and  colourless.     Immediately  within 

and  more  ceneral  and  extended  views  of  the  this  outer  membrane  is  situated  a  structureless 

process  of  fecundation,  and  while  they  add  Titelline  membrane,  containing  the  mass  of 

certsinty  to  the  more  limited  obsenrations  of  yolk-sub8tance>  which  is  separated  from  the 

the  same  kind  made  upon  animab  higher  in  membrane  by  a  slight  interval.    It  appears  to 

the  scakp  tend  to  prevent  the  adoption  of  be  ascertmned  that  the  chorion  is  formed  by 

partial  views  in  regard  to  these  functions  of  superposition  on  the  surface  of  the  ovum  dur- 

the  animal  economy.  ing  its  descent  through  the  oviduct. 

It  is  principally  among  the  more  hiehly  or-  In  the  ovary  the  ova  are  contained  in  slender 

guised  Invertebrata  that  we  meet  with  that  capsules,  attached  to  the  rest  of  the  ovary 

form  of  ovum  in  which  the  nutritive  is  com-  by  narrow  pedicles.  When  ripe  the  ova  escape 

Uned  inconsiderable  quantity  with  the  forma-  from  the  capsules,  in  some  species  by  an  ir- 

tire  yolk,  and  in  which  segmentation  is  partial,  regular  laceration,  in  others  by  a  more  regular 

nch  as  the  Cephalopoda,  Insecta,  Arachnida,  and  defined  opening,  and,  falling  into  the  cavity 

Myriapoda,  Crustacea,  and  some  of  the  Arti-  of  the  ovary,  pass  thence  into  the  oviduct, 

cuUte  Worms.    In  by  far  the  greater  number  through  which  they  are  finally  excluded.  Fe- 

of  the  MoUuscn,  such  as  Gasteropoda  and  cundation  is  believed  to  occur  soon  afler  the 

Acephala,  the  ova  belong  to  the  smaller  kind  escape  of  the  ova  from  their  ovicapsules  or 

vith  more  or  less  complete  segmentation,  as  in  the  earlier  part  of  thdr  descent  throush 

•lao  in  most  of  the  Annelida,  as  Hirudinea  the  oviduct ;  but  this  process  has  not,  so  rar 

and  Lumbridoa,  the  Nematoid,  Cestoid  and  as  I  am  aware,  been  directly  observed. 

Treoaatode  worms,  with  the   Planarise,  the  The  ova  of  the  common  Sepia  officinalis 

Rotifera,  Echinodermata,  Bryozoa,  Acalephae  have  an  oval  form,  one  end  being  much  nar- 

ud  Polypina.  rower  than  the  other.  It  is  at  this  the  pointed 

I  BOW  proceed  to  give  a  short  statement  of  extremity  or  narrow  pole  of  the  ecg  that  the 

the  prinapal  &ct8  that  have  been  ascertun^  germinal  vesicle  is  situated,  while  me  e^  is  in 

tt  to  the  structure  of  the  ovum  in  these  ani-  the  ovury,  close  under  the  vitelline  membrane; 

nb,  lad  to  state  some  details  with  rraard  to  and  it  is  at  this  part  also  that,  at  a  subseouent 

tone  of  those  which  are  either  best  known  period,  the  process  of  segmentation  ano  the 

or  vhick  pceaent  phenomena  of  the  greatest  first  formation  of  the  embryo  take  place.  The 

interot  narrow  end  is  therefore  the  germinid  pole. 

1st  Lotf/t^yolk^  Ova  vnth  partial  Cleavage,  This  extremity  of  the  egg  is  always  turned  to 

Cefkehpidiu — The  ova  of  this  class  of  ani-  the  opposite  side  from  the  pedicle  of  the  cap- 

Buis  have  already  been  referred  to  in  connec-  sule,  which  is  attached  to  the  middle  of  the 

tion  with  those  of  birds,  scalv  reptiles,  and  blunt  or  wider  end. 

ctftili^ginotts  fishes,  to  which  they  present  in  One  of  the  most  remarkable  peculiarities  in 

•MDe  mpects  a  greater  analogy  than  to  those  these  ova,  is  the  extraordinary  change  which 

of  aloMMt  any  of  the  Invertebrata.    The  con-  the  outer  part  of  the  yolk  and  the  vitelline 

aderable  aise  of  the  gominal  vesicle  with  its  membrane  undergo  during  the  greater  part 

multiple  macolfle,thelvge  mass  of  the  coloured  of  the  time  occupied  bv  the  growth  of  the 

|oik  (nutritive),  composed  of  conglomerated  ovum  in  the  ovary.    This  change,  of  which 

nasscs  of  yolk  corpuscles,  and  the  very  limited  the  appearance  had   been   known  to  some 

exieatof  the  process  of  segmentation,  which  previous    observers,    was     first    accurately 

iffecu  only  a  round  disc  of  the  germinal  part  described  and  explained  by  KoUiker.    From 

oftbecgg,  are  all  characters  in  which  the  ova  his    observations   it  appears    that    at    first 

of  the  Cephalopoda,  at  least  the  Sepia  and  the  ovarian  ova  are  quite  smooth   on  the 

LoKgo,  which  have  been  fully  examined,  are  surfiice,  and  that  at  the  time  of  complete  ma- 

•scertained  to  be  similar  to  those  of  the  large-  turity  of  the  ovum,  or  after  its  escape  from 

}olked  group.     We  owe  the  most  of  our  the  ovary,  the  vitelline  membrane  and  surface 

knowledge  of  the  ova  of  this  class  and  their  of  the  yolk  are  also  quite  smooth ;  but  that 

dffrelopment  to  KoUiker's  interesting  treatise,  in  the  intervening  time,  that  is,  during  the 

published  in  1844.*     The  ova  of  the  Sepia  are  greater  part  of  the  period  of  its  growth,  the 

deposited  singly,  but  are  attached  in  numbers  surface  of  the  yolk  is  indented  or  marked  with 
ciote  together  by  pedicles  to  the  stalks  of    peculiar  grooves,  into  which  folds  of  the  vitel- 

A'lgx  uid  other  marine  productions.      Those  line  membrane  pass  so  as  to  line  them  to  the 

of  U>ligo  are  arranged  in  small  masses,  in  bottom,  somewhat  af^er  the  manner  in  which 

vhich  a  number  are  enclosed  in  a  general  bag  the  pia  mater  descends  into  the  sulci  of  the  brain, 

^  cofering  of  j^atinous  matter,  which  is  at-  but  without  the  same  convoluted  form.  This  has 

tacbed  along  with  others  of  the  same  kind  by  been  represented  by  Kolliker  in  the  Sepia,  and 
o»caiu  of  pedicles.     I  have  found  those  of    Ihave  observed  it  in  this  genus,  and  have  con* 

^iola  also  thus  enclosed  in  small  pyriform  firmed  in  every  particular  that  author's  state- 

^^^  ^^^^  ^  ^^  ^'^'^  change.    It  appears  that 

The  ovum  of  Cephalopoda  possesses  a  firm  at  first    these  inflections  of  the  yolk  and 

■aauoated  external  covering  or  chorion,  which  membrane  begin  as  longitudinal  folds,  extend- 

»  nioe  is  darkened  on  uje  surface  by  the  ing  between  the  wide  and  narrow  poles  of  the 

co^ognng  matter  or  ink,  in  others  is  trans-  ovum,  and,  gradually  increasing,  become  at 

last  so  deep  as  almost  to  meet  each  other  in 

Vi:at«riAeliii,ga.gt8cli.  der  Cephalopoden,  4ta  the  interior  of  the  yolk.     Subsequently  they 

^""c^  IMl  are  traversed  by  more  numerous  depressions. 


UH. 

HDoodi  fpKce  which  ii  left  bctwvoi  Aaa.  Ai 
this  place  I  faad  Mnne  expectuicw  U  lad  ■ 
■pertun  of  the  nature  of  ■  micropjk ;  wJ  I 
Kcardiii^7  lought  for  it  in  aoBKipcancDi  </ 
the  onnaa  on  of  Sqria  whick  1  bad  pra- 
•erred  in  alcohol,  but  witboul  McceN,  fa- 
baps  on  aecouat  of  the  opacitj  prmtnitd  ia 
the  memlmnea  bjr  the  alcohol,  lai  the  adhe-  i 
•ion  of  the  yolk  aubatance  to  them.  Prafent 
Kiilliker  liaa  aince  infornied  me  that  he  bcUna 
the  niicropjrle  to  eiiat  in  theae  ova,  vhidi  ! 
think  estr«iDelj  probable. 

The  gernunal  vcai*^  accordiiig  ta  tUi  ot- 
aerrer,  remaina  entira  and  naible  till  the  on 
are  nuture,  aa  maj  be  aeen  by  the  examimtioi 
of  ■pedmeDa  hardened  in  alcohol,  li  A- 
aiipan  ;|iut  about  the  tirae  of  the  ora  kati^ 
tne  orarian  capaule ;  but  in  aersal  Imubcci 
he  (band  it  Mill  remaining  in  ora  thS  wm 
alreadj  free.  It  waa  Blwaja  gone  in  tboM  on 
which  had  regained  the  nDoothncM  «f  t^ 

The  yolk-aubetance  of  the  tnatiae  on  na- 
aiiti  entirely,  excepting  immediately  ri  ^ 
ac3t  of  the  gcrmiDal  diac,  of  corpoadei  «n- 
wbatnniilarto  the  Titelline  tablets  of  the  Fra{'i 
tfg.  At  an  earlier  period  there  are  hcapi  of 
fine  granuleaof  theaame  aiie,  frou  whicaikc 
coqiuiclea  are  tberefbre  prohiiblf  fatueL  1° 
the  eariieat  itage  the  Titelline  lubatMa  it 
entirely  CO  mpoaed  of  fine  moleculea — tbepn- 
■nitive  yolk  —  which  appeal'  to  be  hnxi  i 
the  aanie  manner  ai  in  other  animab. 

Hie  Cephalopoda  fumiah  a  remariuUt  n- 
■fflple  among  the  Invertebrata  of  a  rery  liaiiud 
or  partial  aegmentation.  Tbia  proccaa,  apM 
the  detailed  deacription  of  which  1  will  art 
enter  here,  uaually  eofflmeiKci  in  aapototbtr 
"   e  frequently  t""        "*""  '~' 


tion  of  the  aecond  ^rooTe,  which  avmu  ite 
Gnt,  the  producttoa  of  other  radiutf 
grooret,  the  a^Mratkin  of  annular  mI>  c' 
aegmenta  from  the  periphery,  and  the  kc- 
cesaive  ttepi  of  the  proceaa  which  fbUoWi*" 
probably  aetennined  by  the  aame  cim*- 
atancea  which  have  been  reTerred  to  ai  '^ 
lated  to  thi«  phenomenon  in  the  dcatrinb  a 
the  Krd't  tgi-. 

Gaticrapoda, — In  the  greater  nmnba*,  if  "* 
almost  all,  of  the  remaining  HoUoKa-  ''■' 
ova  differ  greatly  from  thoae  of  the  Ccph^l 
poda,  and  approach  more  neariy  to  thaw  1 
.  have  clasied  under  the  groupa  powcunt  ^ 
■mall  or  middle  ailed  yolk,  which  ■*  P™^ 
pally  or  entirely  formative,  and  which  uo^ 
goes  a  more  or  leaa  complete  acamcntaiM*-'  >' 
the  Ptcfopoda  and  in  thoae  of  gaatBep"**" 
HuUuica,  which  have  the  male  and  "- 
male  ornns  in  the  aanie  indiTidua),  thcrta 
a  remarkalile  comtnnation  of  the  oraiy  *■ 
teatia  m  a  ua^  hennaphrodite  organ,  BMall; 

■  Th*  ggoai  Sigitta,  among  tb«  Pt«^^  * 
bowevar,  prtAably  an  oioeptko  to  Ihi*  lula"^ 
ai  Id  it.  according  to  Dvrwln,  tti*  oterml  W" 
of  lb*  yolk  la  dManct  from  the  TMl,  V  nahw  »« 
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7r^lOjmii^PhtBiriioibKt^ihilKm,i>ntoflUSaiMgJin>dU>Gailtriipa^    (^Fum  B.  MISUr  md 


ipomkd  or  benniphrodlte  orguii  diwecUd  out  and  npHacnUd  Mvond  timsi  nugnifltdf 

._....  ._.   ._  —   ....J  comptaod  of  origema*  «nil  seminiierona  \ — " -"  *' 

organ;  n  i^  Ui«  asmiaal  Taaide;  a,  thi  a 


>t(ki  tao  ptodactiT*  otksdi  eacb  compoa«d  of  origennu  aad  seouDiferoiu  puts  i 
Miwir  dacta  fcr  both  kinda  -' •■•  — '— '  — '-'-■  -   "■-  "— 


a.  Om  air  tin  lobea  of  (ha  eomiDOn  prDdnetlra  oi^aii  Ud  open  and  man   faighly  nagslfled. 
Tsimdi  tb*  anfiaoa  a  •,  tha  ova  ara  wen  in  differant  atagaa  of  deTolopment  to  the  o*ailui  atroma ;  In 

""  ~~    '                      nbaUiice  of  the  (eitia  with  ipermatic  cells  and  ipennatoioa  in  TarioOB  degrees 

1*  of  th«  flUmaau  b^g  very  Icmg ;  td,(kt  conunoa  ezcretot?  dnct  lot  era  and 

focloaed  id  tbe  lirer,  the  nature  of  which  waa  varioua  in  different  genera  or  families.    At 

far  aloagtimeinToltedinobacuritjr.Midocca-  all  events,  the  primitive  ova  and  spennatoios 

■DMd  HHidi  doubt  and  difficulty  to  naturaliits.  seem  to  come  into  contact  with  each  other 

Tbe  eipUiMtion  or  thii  peculiar  atnicture  we  previous  to  the  addjtioa  of  the  enveloping 

on  firit  to  H.  Hedtel*,  and  Leuckanf ;  and  membrane.  * 

■en  KCCDti^  H.  Meckel  and  Oe^nbaur  have  The  ova  of  the  Molluica  are  in  general  of 

Jeaoiwd  thu  organ  particularly  m  one  of  the  amall  aiie.     Tbe  yolk  consists  of  a  yiacid  al- 

iKimpodatia  Hollusca,vii.  Phyllirrtioe  buce-  buminous  substance,  containing  suspended  in 

pkaluB).^  llieouterpartorthiH  curious  organ  it  minute  granules,  and  avariable  quantity  of 

raottituteatheoTaryithe  inner  the  testis;  and  coloured  oil  elobulea.      The  Eenninal  vesicle 

tkepradacta  of  these  respective  organs,  in  is  proportionally  of  considerable  size;  and  the 

lanag  the  aeat  of  their  firat  fonnation,  pass  macula  is  distinct  and  granular.      Leuckart  -|- 

(ofcther  iota   an  inner  common  cavity,  and  states  that  he  and  Nordmann  have  ascertained 

■iMoce  itownwards  in  the  eiereton  duct,  that  in  Lymneus,  the  first  part  of  the  ovum 

fitse  it,  dierefbre,  a  common  outlet  for  both,  which  is  formed  is  the  germinal  ve^e,  that 

"^  on  and  aperntatoioB   most  fretfuently  the  yolk-substance  b^ns  as  a  clear  trans* 

Gi  oat  at  diflerent  time:s ;  but  occasionally  parent  albuminous   matter   surrounding   the 

b  dteae  reproductive  dements  are  seen  to-  gemiinalvesicte,and,  as  webave  seen  in  various 

gcthcf  m  tbe  paangea.      It  seems  probable  other  animals,  the  granular  yolk  matter  is 

tWnfare  lliat  tbey  in  general  meet  for  im-  gradually  deposited  in  this  clearer  part  of  the 

ft^Mdan  oolj  in  the  lower  part  of  the  pas-  vitelline  substance,  occupying  at  6rst  prind- 

"pa ;  bat  tbia  apparently  is  not  yet  fully  de-  _                                                ,    „ 

KraiDed.  Mid   dM  modes  of  uiiion    mav  ha  *  The  bemaphrodita  gland  exists  m  the  Ptaro- 

•"-iDBa,  >M  me  moaes  M  union  may  De  pod4,jipneQ«s,NiidibraDcLis,Inft.ro-branchia.Tec. 

Ubrancbia,  and  Pnlmoaata.    The  MoUnaca  wbicb 

*  Ullhf^  Arddv.  Ibr  1S44,  p.  488.,  Ma  plataa  have  aeparate  eexual  organs  belong  chiefly  to  the 

>"■  ladsT.  onler8Cydohranchi»,8cnlibrinchia,TQbniibranehia, 

t  t«rMwjhaloeteBndAnat«nl«derOwchlechta  andCirnbnuichia,HBneHataropoda,PeetinIbnuichla, 

Ona.  1MT,  p.  IM.  and  opereolate  PnlmoDaU  or  Cj-cr    ' 

t  Z<i<acb.nrWisMB.ZooLTd.v.p.8U.pl.xiz.  t  Article  Zengnng,  p.  80C. 
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pally  its  outer  part.  The  ▼itelline  membrane 
does  not  exut  at  first,  but  seems  to  be  formed 
at  a  later  period  by  the  consolidation  of  an 
external  layer  of  the  primitive  yolk  substance* 

The  time  of  the  disappearance  of  the  ger- 
minal vesicle  has  not  been  determined  in 
many  of  these  Mollusca.  Previous  to  seg- 
mentation a  phenomenon  occurs,  which  has 
now  been  observed  in  a  large  number  of  ani- 
mals, but  which  first  attnuSed  special  atten- 
tion in  the  gasteropodous  Mollusca;  viz^  the 
separation  <n  one  or  more  clear  hyaline  liouid 
globules  of  considerable  size  fit>m  the  surface 
of  the  yolk  substance,  into  the  space  be- 
tween it  and  the  vitelline  membrane.  This 
was  first  observed  bv  Dumortier*,  and  de- 
scribed b;^  Pouchetj,  by  Van  fieneden  in 
the  Aplysia  |,  by  Nordmann  in  Tersipes  Ed- 
wardsii  $,  by  C.  Vogt  in  Actson  || ,  and  by 
various  others.  A  precisely  simibr  phenome- 
non has  also  been  observed  in  some  of  the 
Vertebrata,  as  in  Blammalia  by  Wharton 
Jones,  Barry,  and  Bischofl;  and  in  Batrachia 
by  Newport.  But  though  this  separation  of 
one  or  more  hyaline  globules  fitun  the  yolk- 
substance  at  the  time  of  segmentation  appears 
to  be  a  very  general  accompaniment  of  that 
process,  it  must  be  confessed  that  its  import, 
either  in  connection  with  fecundation  or  de* 
velopment,  has  not  yet  been  ascertained. 

Acephala, — In  Acephalous  Mollusca  the 
ova  are  generally  of  small  size,  the  yolk-sub- 
stance principally  finely  granular,  the  germinal 
vesicle  clear,  with  a  distinct  macula,  which  last 
not  unfrequently  presents  the  form  of  a  double 
or  elongated  biscuit-shaped  particle.  The 
vitelline  membrane  is  distinct  and  possesses 
eonsiderable  strength  ;  and  there  is  generally 
a  considerable  space  occupied  by  clear  fluid 
between  it  and  the  surface  of  the  yolk.  The 
most  interesting  feature  of  the  ova  of  these 
Mollusca  is  the  funnel-ehaped  aperture 
which  most  of  them  possess,  leading  throuch 
the  vitdline  or  external  membrane  into  tne 
space  occupied  by  the  yolk.  This  aperture, 
styled  micropyle  by  J.  Muller  in  the  Ho* 
lothuria,  the  first  instance  in  which  it  was 
discovered,  in  18^05*  was  observed  in  the 
ova  of  Unio  and  Anodonta  by  Leuckart** 
and  Kcber.  f  f  The  latter  author  supposed 
that  he  had  observed  the  penetration  of  a 
spermatozoon   into  the  ovum  through  this 

3«rture,  and  has  described  with  great  form- 
ity  and  minuteness  a!l  the  phenomena  which 
he  conceived  were  related  to  that  process. 
Although  Keber  was  correct  in  asserting  the 
existence  of  the  micropyle  in  these  Moliusks, 

*  EmbrroL  des  MoIIoaqaet,  in  Anosl  dss  SdoL 
5at.  for  1937,  p.  136. 

t  Id.  lib.  for  1838,  vol.  x.  n.  63.  See  also  Poa- 
cbat't  ftirllMr  obtervatioiu  m  his  work,  Th^ris 
podttTC  de  rOvuUtion  spootsa^fe,  pi.  zvi. 

X  AnnaL  d«  Sdeo.  Nat  1641,  p.  126. 

4  Id.  Ub.  1846,  p.  147. 

I  Sar  r EmbryoL  dcs  MoUnsqaas  Gasiftopodes,  id. 
Ub.  1846,  p.  83. 

IArUv.  185Y,  p.  19. 
•  Ankle  ZragoDg,  p.  801,  Ann.  1858. 
ft  Dt  Introito   «pennatoioonioi  in  0TQ)a,&e. 
Ktaigiberg,  4to.  1868. 
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(a.  b.  a  and  d.,  from  Hoatlmg;  m./rom  Kdv.) 

A.  Tbe  eariy  stage  of  the  ovnm,  when  tk  r^ 
minal  vesicle  alone  is  distinnishable  lyiag  n  « 
bnlginff  part  of  the  ovarian  sobstano^ 

B.  The  same  somewhat  more  advsaeed;  tk 
oviespBole  and  vitelline  membrane  hsTeaiin^i 
the  pedicnlated  Ibrm,  and  the  yolk  gnaski  m- 
loood  the  germinal  vesicle. 

c.  The  ovum  now  enlarged  and  epbarical  is  Ibra. 
the  yolk  granules  incream  in  qoantity,  tad  the 
pedicle  narrowed  so  as  to  form  a  short  wkrop^W 
tabe ;  s,  the  small  body  taken  by  Keber  for  •  t^ 
matoioon,  existing  long  previooa  to  the  uuuifiw 
of  focnndation. 

D.  The  ovnm,  &e.  at  a  later  stage;  ^  the  r^- 
minal  vesicle ;  «,  the  yolk ;  v',  the  aeparatod  portMS 
of  the  yolk ;  s,  as  in  c.  now  enlargeo. 

B.  A  nearly  similar  stage  of  tbe  ovnm  aa  ifrm^ 
by  Keber.  S»ome  of  the  contcnta  of  the  mfinud 
portion  of  the  yolk  are  esraning  through  the  mien- 
pyle  aperture ;  j^  Keber'a  ailaged  apermatosooa. 

it  appears  that  the  body  described  by  hiis  ■ 
spermaioioon  cannot  have  been  of  that  nsturt, 
seeing  that  it  haa  been  proved  by  ocber 
obaervera  that  the  appearance  on  wbic* 
Keber'a  supposition  was  founded  tiM^ 
long  before  fecundation,  and  remsine^ 
long  after  the  commencement  of  embryomc 
formation  in  the  same  condition.* 

The  existence  of  a  similar  aperture  or  micrxK 
e  in  several  other  Acepnaloua  Mottiuct 
as  been  ascertained  by  tbe  recent  invc^t*^ 
tions  of  various  authors ;  but  the  actual  co- 
trance  of  the  sperroatosoa  by  tbe  apcftnir. 
has  not,  so  far  as  I  aware,  been  aatistactonlf 
observed.  There  seem,  however*  to  be  suft* 
cient  grounds  for  believing  that  in  the  Act* 
phaln,  as  in  other  animab  in  which  it  is  feuai!, 
the  micropyle  is  immediately  related  to  tt« 
process  ot  impregnation,  by  affording  a  rtmi} 
access  of  the  spermatosoa  to  the  yolk  throuc^ 
the  more  resistent  membranea  of  tbe  ofua. 
The  accompanying  6gures  from  Keber  and  ba 
critic  Hessling  give  a  sufficiently  clear  viev  of 


pyl 
has 


^  Hes«liDg,inZeitsch.mrWiaaenach.ZMt..lM. 
vol  V.  p.  880.  {  and  Biachofl;  Wiederiagaaf  dw'^^ 
Dr.  Keber  bei  den  Naiaden,  &c  QicSMn,  4te^  IM. 
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the  nttnra  of  this  structnre  io  the  mature    flhoim  that  die  inicropyle  of  the  Acephalous 
oiam  of  AnodoDta.  Molluscs  owei  ita  origin  to  the  early  pediculated 

In  this  haily  of  MoUuica  the  mkropyle  attachment  of  the  ovum.  This  had  been  (iilly 
formi  atinall  but  Toj  apparent  funnel^h^ed  broiubt  out  by  the  obtervationB  of  Heading 
pn^ection  from  the  surbce  of  the  outer  meni'  in  Uoio  and  Anodonta,  of  Leydig  in  Venus, 
tnne ;  and  iti  hallow  nature  may  easily  be  and  of  Lecaze  Duthiere  in  Canlium  and  some 
Mcertained  by  the  fact  that  the  fluid  and  other  genera,*  From  these  obserrationa  it 
pinutar  yolk-substance  may  be  forced  through  appears  that  the  ova  first  ariw  in  the  ova- 
it  from  within.  The  yolk  ball  is  placed  ex-  nan  stroma  by  the  formation  of  the  ger- 
cncrically  within  the  vitelline  membrwie,  the  minal  Teaicles,  as  in  most  other  animals,  each 
iDDer  lurbce  of  which  it  touches  just  at  the  vesicle  possesaing  a  distinct  single  macula, 
place  whoe  the  micropyle  is  situated.  These  vesicles  come  very  soon  to  be  aurrounded 

From  avadetyof  observBtioas,  it  baabeen    by  some  of  the  primitive  or  finely  granu- 
lar yolk,  which  gradually  increases  in  quantity. 
]/jg_  73  •_  These  parts  are  from  a  very  early  period  en- 

closed by  a  membrane  which  may  be  regarded 
as  vitelline,  but  which  is  differently  disposed 
from  that  in  an^  of  the  animals  previously  r^ 
ferredto;  for,  mstead  of  havine  a  regular  and 
complete  spheroidal  or  vesicular  form,  this 
membrane  is  elongated  at  one  part  into  a 
pedicle,  so  as  to  give  the  whole  of  the  early 
ova  a  pyriform  shape,  and  so  as  to  attach  tbeni 
to  the  ovarian  substance  by  the  pediculated 
parts  of  the  vitelline  membrane.    In  Venus  de- 

Fig.  74». 


— _.i  of   Ota  i»  ^ 

{From  Leeatt  Dutiatn.) 

»P«««irf  the  .,Ti^  with  thr«.pedicnl.t«d  Oi«>-i" ■»« •/ ^o.™  Ar-Mate.    (/>«»Z*,«%) 

!!!f"'!?^*?S'^'™*^''^™"'?*'^'  *A  swap  "f  a™  ova  in  th«h-  eariiest  Haga 

n^MoU^  W  aiSKKMn;  tb«  nucropyto  i*  proj«rtiiw   from  tlio  ovwy  in  iheir   pediculated 

frSSri'^!?  ¥  "*  P"?"*  *'""'  ,*"*!  P*^*^**  cuialesTthe gumiiud  vaioliii  with  dngle mscola, 

I  n!^  *"  5  o""?^  HBM  of  the  ovaiy.  ^  ritellino  gnuuJ"-  "telliae  membrane,  and 

lJi-!T^!°"l^?^'L'"^**?'^°P?r'**^'  avlcapenle  are iU  distinct 

W  1>«  ^MMM,  ^Dg  the  remains  of  the  cap-  t.  Two  ovicapmlee  within  which  at  «  more  ad- 

SL£JfL12!!L?^  f^  **"  projecli<m  of  the  danced  stage  the  ova  b.ve  become  datKied  IVom 

If^.'^T™','*  *^  "™  P***  "'""  **•"  their  vt^n,  the  remans  of  which  at  the  upper 

~^  "™*^..               , .  .  ends  of  the  ova  form  the  micropylo.  A  conndenble 

t^  Bvmn  of  the  ntne  bant  bjr  pnanir^  .nionnt  of  albumen  has  been  depodled  between  the 

SnSlil!"?"'..'??'^^^:"      .?™^5  ovamaadthoovi-^pialo. 

w  maopyls  sad  mto  the  spue  between  the  yolk  ^^ 

■■d  tke  sMar  ntcmbnae.    la'this  and  the  previons  ,      ,„ 

■DnttatebleMaUttftheDucnlaisrepnaanted.  *  AnnaL  dee  Schoi.  NaL  18M,il.  p-IoL 
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cunata,  aecordiqg  to  Leydic*,  the  omare  ai^  coverai&  chorion  or  abeD-niobbfaaeiai  it  Iim 

raided  in  aggregated  pediculated  groups,  from  been  caiied.     They  differ  also  from  tboie  of 

which  it  seems  probable  that  they  are  ori(pnally  most  other  animafs  in  a  frequent  departare 

produced  in  numbers  by  the  multiplication  or  from  the  regular  symmetrical  tbrm.    8obk 

diyision  of  multiple  germSy  somewhat  in  the  are  nearly  hemispherical,  others  more  ofil ; 

same  manner  as  will  afterwards  be  stated  to  manyare  somewhat  bent  in  an  antero-postcrior 

have  been  obserred  by  Meissner  among  the  direction*;  many  present  the  most  curioui 

Gordian  Nematoid  Worms.    An  albuminous  elevations  and  irregularities  on  their  eittntl 

layer  is  afterwards  formed  externally,  and  may  surfrwe— reticulated  ridjjes  or  firmges,  ud  d^ 

be  instrumental  at  last,  from  its  increasing  pressions,  tubercles,  hairs  or  spines,  or  odicr 

thickness,  in  separating  the  ovum  from  its  p&-  long  processes,  sometimes  sin^  at  oche 

diculated  attachment  to  the  ovary.    There  times    in    numbers.     These    modificsriow 

seems  therefore  to  be  little  doubt  that  in  these  of  the   external  coverings  of  the  w  of 

Molluscs,  and  in  a  certain  number  of  other  Insects  appear  to  have  reference  chidj  to 

Invertehmte  animals  in  which  the  micropyle  the  protection  of  the  ova  from  the  effects  of 

has  been  observed,  this  apparatus  is  produ^  external  iiyury,  and  to  serve  various  mechai- 

by  the  remains  of  an  original  or  early  ovarian  cal  purposes  connected  with  their  depodtios 

pedicle.     In  the  Unio  and  Anodonta  it  is  and  attachment ;  but  they  are  not,  in  moftic 

certainlv  not  formed  b^  the  peculiar  process  least,  attended  with  any  important  varieties  in 

of  development  fit>m  within  tne  ovum,  which  the  internal  structure,  which,  on  the  whole, 

has  been  elaborately  described  by  Keber.f  presents  considerable  uniformitv  througboot 

It  will  afterwards  be  shown,  however,  as  in-  the  whole  class.    The  ova  of  all  insectSi  «e 

deed  may  be  concluded  from  what  has  already  shall  afterwards  see,  are  provided  with  ooe  or 

been  stated  in  regard  to  osseous  fishes,  that  more  apertures  oorrespondiiig  to  the  ssd^- 

in  other  animals  the  micropyle  may  arise  in  pyle.                 i 

other  modes  and  without  the  early  existence  All  recent  observers  agree  that,  in  the  on 

of  the  pedicle  now  described.  of  Insects,  in  addition  to  the  extemsl  sbcfl- 

j                          When  the  ova  are  detached  by  the  rupture  covering,  there  is  a  delicate  trsn^iareDt  ntd- 

of  the  pedicle  in  the  AcephsJa,  they  he,  in  line  membrane.  The  germinal  vesicle  u  of  pro- 

diilerent  stages  of  advancement,  but  all  pro-  portionatel^r  large  size.    Its  macula  u  at  first 

vided  with  the  micropyle,  in  the  general  ovarian  single ;  but  in  the  course  of  the  growth  of  the 

cavity.     The  covermgs  of  the  Acephalous  ovum  it  becomes  multiple,  or  diffiuedsssfiodj 

ovum   appear  to  be  composed  at  least  of  granular  or  molecuhv  substance  tbroogbout 

two  layers,   of  which  the  inner  may  per*  thevesidcf    The  germinal  wesicle  bsitoited 

haps  be  looked  upon  as  the  vitelline  mem-  in  a  vitelline  or  germinal  area  composed  of  fine 

brane,  the  outer  as  a  chorion;  but  sufficient  granules,  in  which  without  doubt  the  limited 

data  have  not  yet  been  furnished  to  determine  process  of  segmentation  afterwards  takes  place ; 

the  homological  rank  of  these  membranes,  but  fuller  observations  are  still  much  required 

The  early  connection,  in  a  pediculated  form,  in  regard  to  the  segmentation  of  the  jolk  ia 

with  the  ovarian  stroma  might  pomt  to  a  insects,  which  has  as  yet  been  vefy  rsrdj 

different  view  of  their  nature.    Leydig  states  seen.     The  germinal  vesicle  appcan  to  be 

that  while  in  Unio  and  Anodonta  the  albu^  burst  and  diffused  at  a  comparatively  etftj 

men  is  deposited  within  the  membranes,  in  staeeof  the  growth  of  the  egg.  ^ 

Venus  it  is  added  externally.    The  micropyle  The  external  membrane  consists  in  genenl 

appears  to  be  closed  previous  to  the  oom«  of  more  than  one  laver  of  substance.   The 

mencement  of  embryonic  development.  outer  and  inner  are  described  as  being  pf^ 

AriMropoda, — The  ova  of  Articulate  animals  rally  more  clear,  dense,  and  booMigeneous; 

might  with  most  propriety  be  classed  with  the  middle  one,  in  some  insects  at  lesst,  pre* 

the  lam-yolked  group,  at  least  as  regards  the  senting  greater  varieties  of  structure,  snd  not 

ova  or  Insects,  Aiachnida,  and  t&  higher  nnfrequently  being  composed  of  united  sa- 

Crustacea.  In  addition  to  the  germinal  vesicle  deated  cells.    It  is  in  these  several  Isyen  of 

and  finely  grsnubr  yolk*substance,  thev  all  the  outer  membrane  that  the  microprle  ap- 

contain  a  larfje  proportion  of  clear  or  oil  ^o-  paratus,  recentljr  discovered,  is  sitaated.  The 

bules  of  oonsiderBble  sise ;  and  the  process  of  existence  of  a  micropyle  in  the  ova  of  togP 

aegroentation  is  generally  limited  to  a  small  was  first  published  by  Meissner,  in  Sq^tcnber, 

portion  of  the  yolk  surfiue.     The  ova  of  1854| ;  but  the  discovery  appears  to  hare 

these  three  classes  present,  however,  many  been  made  simultaneously  by  Leoeksft,  who 

subordinate  differences  in  their  structure  and  has  given  a  most  interesting  and  ^^'^horstt 

mode  of  production,  which  renders  it  neces*  descnption  of  this  apparatus,  and  of  the 

sary  to  give  a  short  separate  account  of  them  minute  structure  of  the  membrsnes,  in  s  gres^ 

in  this  pUce.  variety  of  insects,  in  a  memoir  recently  poh* 

Inaeda. — The  ova  of  msects  are  more  lished  by  him.$                               ^ 

CBpedally  distinguished  b^  the  extraordinary  Meissner  described  several  varieties  of  the 
varieties  of  their  external  form  and  appearance. 

These  varieties  affect,  however,  principally,  •  lUa  has  raftnaes  to  the  poaitSon  tharomff? 

or  depend  upon  modifications  of  the  external  daring  thslrfenaation  in  thspsaaagaa  of  thafc"^ 

parvDt. 

t  See  R.  WsgMr'a  ProdrocaiM  Biat.  GcessL 

•  ICalkr'aAfchlv.  1864,  p.  890.  f  Zeitach.  fiir  Wiaaon.  ZooL  vol  v^  p>  g t   _ 

t  Hasaling  sad  Wschoa;  loG.  dt  I  Memoir  on  the  Micropyle  snd  lUaalsSlfVfiA 
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tuned  bj  that  autiior,  were  extended  over  a 
very  large  number  of  Insects.  AmDngneariya 
thomand  different  kinds,  be  succeeded  in  de- 
tecting  the  existence  of  the  micropyle  in  not 
less  titon  two  hundred ;  and  his  detailed  ob- 
serrationB  on  tbia  apparatus,  and  the  structure 
of  the  membranea,  extend  to  one  hundred  and 


J%.  76*. 
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ef  Imtett.  (f>«  H 


«.  A  pntieo  of  tha  uppw  tiola  of  tha  ovum  of 
■mo>  nnitoria  from  Um  VtKia^  Thore  ara 
1)111  m  II  Ib  wiiiiwiliiii  tha  Titelllm  membnUKi.  chorioQ 
Md  soUr  MiTdope,  and  at  the  upper  part  in  proaie 
tin  mkrimla  apacture  litiiatod  in  tha  middle  ofa 
■iffln  llfcn  pinjaetioD  of  the  chorioD,  and  with  a 
DBmbar  of  ipannatozoa  involTed  in  iL 

I,  Dfnct  Tiaw  of  the  upper  pole  of  the  oroin  of 
Ml  inaact  bdongiDB  to  the  Ffnlida.  The  micro- 
fjit  ajiartara  b  aaeu  In  the  caoua  of  the  radiated 
auUnc*  <f  the  cb«rioiL 

nncnpjle  apparatui  in  ^e  ova  of  Insects  be- 
lathing  to  ue  following  genera,  viz.,  Huaca, 
Tipula,  Culex,  Limpyris,  Elater,  Teleopho- 
rua,  Adda,  Pyralida,  Tortrix,  Euprepia,  Li- 
paria,  I^eris,  Panoipa,  and  in  more  than  one 
ipecicB  of  aereral  or  these  genera.  The  same 
auAor  also  observed  and  deacribed  in  Husca 
Tomilarta  a  number  of  spermatic  filamenti 
enta^^ed  in  the  micropyle. 

Leuckart's  obscrvationa,  which  are  fuller 
and  more  minute  than  those  of  Hnasner,  and 
differ  in  aome  of  tbeir  reaults  from  those  ob- 


0/  LqAtopttra.    (Frvm 


A.  Side  view  of  tbe  upper  part  of  the  ovum  o 
Sphinx  Foputi,  showing  the  micnipvle,  the  ndieted 
markfngn  surToai]diDsTt,and  the  cellular  and  other 
Btnictnn  of  the  covenngi  of  the  ovam. 

a.  Hora  enlarged  and  direct  view  of  the  vidnltj 
of  the  mieiopyle  in  the  same.  The  dotted  or  pnnc- 
talcd  structure  bebmging  to  the  cboiion  is  bare  re- 
preaanted. 


Joly,  1856,  p.  90^  <<  Hqw  with  five  pUtes,  with  122 
BfoiM.  Tken  can  be  no  doubt  that  both  of  these 
SBUuta  mada  lb*  independent  diacovenr  of  this 
caiioaa  alnctnre.  Periiaps  the  priority  claimed  by 
Lendart,  Bay  be  accorded  to  him,  ai  he  had  pre- 
viouly  atatad  thej  --"-'^'"'-  " '— "  -  '-  '■■' 


probabilitr  of  ita  exiatence  in 
,'piibUdiad in  18S3,  p.  906. 


eighty  species.  This  must  furaish  anple 
proof  of  the  uDiTersality  of  the  existence  of 
the  micropyle  in  this  class  of  animals,  when 
we  consider  the  minuteness  of  the  object  and 
the  difficulty  of  obtaining  specimens  in  a  con* 
dition  suitable  for  the  investigation.  Leuckart 
has  stated,  indeed,  that  in  all  instances  in  which 
the  ova  were  ripe  and  fitvourable  for  examina- 
tion, he  was  enabled  to  assure  himself  of  the 
presence  of  this  apparatus. 

In  a  certwn  number  of  instances,  amounting 
to  about  a  doien,  Leuckart  farther  found  that 
the  spermatozoa  adhere  to  the  micropyle,  and 
that  a  certain  number  of  them  pass  mto  the 
ovum  by  this  iqwrture.    He  observed  that  n 


other  otMcrven*,  in  all  tiutaaeei,  it  thit  id 
or  pole  of  the  otuid  which  is  oppensM  to 
the  oviduct,  aa  nav  be  mo«  cMilr  obNnol 
in  OTR  of  the  cjlindricml  fonn,  men  h  tint 
of  the  common  hoiue-flj  ;  b«it  Koordiiig  w 
Leucltart,  the  micropf  le  ii  not,  u  IIHww 
had  sUted,  olwayB  at  that  end.braf  uat- 
times  at  one,  aoDietimea  at  the  other,  Mid  «- 
CRsianally  at  both  poles.  The  prorinMi  far 
the  eic^  oTthe  embryo,  howerer,  b  undi 
at  the  upper  or  uterior  pole,  while  the  loto 
or  hinder  pole  more  generallT  >erTei  to  fa 
the  ovum,  as  it  i«  often  pediculued  or  o(b«- 


In  some  Insects,  u  u  ihown  in  the  tcctm- 
panying  figure  of  the  ovum  in  Pulei  initiDi, 
the  micropyle  eoDslats  of  a  number  oltoimm 
neariy  of  uniform  dze. 


A.  Ovmn  of  Kalopbagoi  orintu  (Uudda).  I. 
Tfaa  Hitira  ovom,  pmcnting  at  it«  upper  part  thg 
adbecrat  maM  of  fpvmatcnia  dote  to  the  micro- 
prig.  S.  Thi*  upper  put  more  highlf  migniaed, 
HiowinK  ■  ■edion  of  Iha  micropyle,  above  which 
the  pojnt  of  the  conica]  miM  of  •peimatouM  K'aed 
togMlier  bj  ta  (Jbnmiiuioi  nilMtanai  ii  fnaerled, 
wUle  axteTnaUy  the  filanMote  float  fne.  S.  The 
vicrmla  apertarea  Men  directly  tnm  above. 

bl  SMa  view  of  the  apper  part  at  the  ovnm  of 
another  iaaect  of  tha  hub*  onler,  ihoitlng  a  liDgle 
microprU  aperture  and  the  dotted  ttructue  of  Uia 


•mall  maas,  formed  of  the  tperaatoxiM  which 
luve  met  with  the  ovum  in  iti  deaceat  through 
the  female  passage,  cornea  to  be  lod^  in  the 
depression  of  the  micropyle,  and  is  fixed  in 
that  situation  by  a  ltd  or  covering  of  albu- 
ninous  matter.  It  is  somewhat  renwricable 
that  the  grt««r  put  of  this  maas  remains  for 
a  long  time  apparently  without  any  change, 
even  when  embryoiuc  devek^MDent  has  ad- 
vanced to  a  con*)def«ble  extent ;  but  he  as- 
cenuned  that  «  few  of  the  tpermatoioa  be- 
longing  to  the  maM,  usually  not  more  than 
three  or  four,  really  enter  the  ovum  and  effect 
the  change  of  fecundatioik  We  are,  however, 
M  yet  at  a  loss  to  comecture  what  farther 
purpose  may  be  acrred  ny  the  maas^  of  per- 
aistent  spennatoioa  nev  the  micropyle. 
Leuckart  has  slao  made  the  novel  and 
interesting  obaervation.  that  the  deprcaaiun 
md  aperture  of  the  micropyle  became  at 
a  later  period  converted  into  a  deeper  funnel, 
whidi  is  caonected  directly  with  tlie  mouth 
of  the  embryo,  and  undoubtedly  serves,  bc> 
cordii^  to  this  author,  to  convey  nourishment 
from  without  to  the  aubryo.  The  head  of 
the  embryo  lies,  according  to  Leuckart  and 


Onm  ^PmUx  irrilau.  (»«■  Itmlmt.) 

A.  Kntire  ovnm,  msgniAed,  sbowlag  the  wo*- 
pyla  epparstos  with  s  niunbv  of  fbruuss  it  tat 
poise. 

D.  Portion  of  the  chorion  with  the  wia^ 
fbrsmina,  more  higUj  msgnified. 

In  B  previous  part  of  this  article  alhiM 
has  already  been  made  to  the  great  bdUj 
with  which  the  development  of  the  on  of  it- 
sects  may  be  traced,  in  their  succesiife  rtsp^ 
as  they  lie  in  di^rent  parts  f>f  the  tutw 
ovaries  and  oviducts.  According  to  I>k  l*" 
tereiting  observations  of  R.  Wapterf.  <'* 
upper  end  of  the  fine  ovarian  tuba  are  iOti 
with  a  number  of  germinal  veaides.  Wif 
ner  supposed  indeed  that  theae  were  si  ff^ 
Ducleou  or  germinal  maculK,  and  that  s  va>^ 
was  developed  round  e«ch  macula ;  but  t-o>^ 
art^  and  Stein}  were  never  able  to  detect  t^ 
germinal  vesicle*  before  they  alresidy  pnssM^ 
the  macula.  The  primitive  yolk  anset  w*. 
roost  other  animals — fint,  by  the  coUrctio  •> 
a  clear  substance  immediately  round  ^ 
germinal  vesicle,  and  bv  the  subscqoeo' ''''. 
podt  in  this  matrix  of  the  fine  grinulo  '^ 
the  vitelline  substance  ;  later  sdU  the  del- 
ate  vitelline  membrane  is  formed,  pcrh*{< 
by  the  conaolidatioo  of  a  film  of  the  piisuiK: 
yolk  -  substance. 

As  the  ova  allvn  a  larger  site,  each  one  bciv 
Htuated  in  the  lower  part  of  ila  cooparUarsi 

•  Be*  KOUiker,  de  Drima  IiMactai.  Ommi.  «•- 
Tnnd.  184!. 

t  Prodruniu,HlsLGaDer.  p^&.andBslrtr'^ 
Entwickel.,  &c  p.  41  St*  Jif.  10.  I^Vf^  " 
Ctclof.  Amt.  Am  Pbtsioi. 


t  Vergleia 
Beriin,lH7. 


L  A  man  portjao  of  the  nppa  put  of  the  on' 
liu  ub>  frm  tb*  itm  <d  Satnnilk  CarpinL  Ilie 
^An  Han  mark  the  batsrooit  membnna  of  the 
(■hi;  utwiulW  elonnUd  epithaliel  cell*  >n 
fiiuud  oa  it )  jnteraulj  ■  Damber  of  luga  end 
■mlkr  ftee  ukWI  ere  imbedded  in  ui  albuiainotu 

*.  A  ^■Hu'  portko  of  Um  onfiu  labe  trma 
B«ikTx  Mori  Boie  dnelopad.  The  extenul  epi- 
tMbl  oeUe  en  TWbU  now  ontr  a*  ekmgeted 
Mdcl;  k  put  of  the  iatenwl  edle  dow  farm  e 
Ueg  la  Ike  veD  «f  the  (nbe,  while  otiun  ofe  leiger 
■■k  Bhid  ban  becooM  complete  c^a,  toverde 
iWtatT^ftm  the  primidre  oTa;  of  theee  la«t 
■iIt  •  Itw  andOKD  EHtlier  derelapment. 

•.  Om  <f  the  Meall  or  ehemben  of  [be  orldoct 
'  BTpmoaeeta  TariabOie.  Tlie  well  of  the  tobe 
*A  tu  cUanul  epUtaeUel  Dodei  ei  before,  eacloe- 
'"t  Mw  U«  BrtiTa  kmliu  and  the  email  portioiu 
^lh«  eftaeol  aoee  leprueBtal  in  the  flgnre.  The 
)■*«  Wt  If  tke  locQlBB  ii  occopied  by  the  dera- 
S.pp. 
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loped  bemiapherlcal  ornm  tn  which  the  (everel 
parte,  vit,  germinal  ve^cle  with  macnii,  yolk  and 
TJtidliDe  membrane,  are  aeeiL  Tba  liciiag  cells  of 
the  OTidnct  are  Men  to  be  elongated  and  modified 
In  gtractDre  preparatorr  to  tbeir  forming  along  with 
the  albamen  one  of  the  external  coverings  of  tbe 
Oram  fchoiiiMi).  In  the  middla  of  the  upper  half 
of  the  loculuj  there  are  the  renuuna  of  five  aborted 
primitive  ova. 

d.  Section  of  the  coveringa  of  the  ovum  of  Har- 
pvia  vinnla,  which  toty  be  taken  as  an  example  of 
the  hemiepheiical  onim  of  Le^doplennu  insects. 

of  the  oviduct,  there  are  to  be  seen  in  the  in- 
tervals betveen  the  ova  numberH  oflarge  clear 
globules  or  cells,  which  have  been  supposed 
to  furnish  the  materials  For  the  growth  of  the 
ovum  ;  but  it  appears  roore  probable  thst 
these  are  merelv  abortive  ovb  or  germinal 
vesicles,  which,  though  at  first  similar  insiza 
and  structure  to  those  which  have  been  farther 
developed,  have  undergone  a  retrograde  pro- 
cess, and  are  ultimately  removed  by  absorp- 

The  production  of  the  diorion  or  shell 
membrane  does  not  take  place  till  the  ovum 
has  attained  nearly  its  fiill  size.  It  appears 
to  proceed  in  part  from  the  consolidation, 
over  the  whole  aurfsce,  of  one  or  more  layers 
of  albuminous  fluid  secreted  bom  the  wall 
of  the  oviduct.  But  the  observations  of 
Hermann  Meyer*  have  shown,  in  an  in- 
teresting manner,  that  a  part  of  the  outer 
loemlMrane  is  also  derived  irom  a  conversion 
into  it  of  the  inner  cellular  or  epithelial  lining 
of  the  oviduct,  st  the  place  where  it  is  in 
closest  contact  with  the  surface  of  the  ovum. 
Many  of  the  varieties  in  the  appearanci:  auit 
structure  of  the  external  covering  rosy  pro- 
bably depend  on  the  different  modes  of  deve- 
lopment of  these  cells.  As  to  the  origin  of 
the  micropyle,  it  does  not  appear  to  proceed, 
as  has  been  supposed  by  Meissner,  from  the 
mere  deficiencyof  these  cdlsin  a  certain  spacei 
and  it  is  not  dependent,  either,  on  its  pre-el- 
istence  in  the  vitelline  membrane.  On  the 
contrary,  according  to  Leuckart,  it  ii  formed 
in  tbe  diorion  before  it  (q>pear«  in  the  vitel- 
line membrane ;  and  it  is  not  in  any  way  con- 
nected with  an  early  pediculated  condition  of 
the  ovum,  which,  as  is  well  known,  never  at 

leaving  the  history  of  the  ovum  in 
ibis  class,  it  may  be  proper  to  make  the  fol- 
lowing addition  to  what  was  stated  in  an 
earlier  part  of  the  article  in  reference  to  the 
remamible  modification  of  the  reproductive 
process,  by  which,  in  the  Aphides  and  several 
other  insects,  many  individuals  are  produced 
without  the  formation  of  true  ova,  or  the  con- 
currence of  the  two  different  sexual  products. 
The  learned  editor  of  the  American  transla- 
tion of  Von  Siebold's  "  Comparative  Anatomy 
of  the  Invert^Kte  Animals,"  Dr.  Waldo 
Burnett,  has  given,  at  p.  464^  of  that  work,  a 
short  statement  of  his  own  observationB  on 
the  origin  and  mode  of  formation  of  the  re- 
peated broods  or  colonies  of  Aphides,  made 
on  a  la^  ^>ecies  of  that  insect,  vis.,  A. 


any  time 


according  p«rt  ol  that  orgKn,  id  almoM  trtrj  Higc  v 

ir  female,  degree  of  ftdTancement.     Tbe  P"xtm  b> 

MippOBcd,  been    carefully   obwrved    by    wittieb*  mi 

w  colon;  others.    So  rood  altnoit  u  the  onm  bn 
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Caryie,  and  of  fail  views  M  to  tbe  nature  of  in  which  tbey  are  diqxMediDilieonrj,{n- 
thi»  process  of  non-setual  reproduction  in  jecting  iikebuncbeiof  grapeilromlbecQdnl 
genera],     Tbe  viTiparoui  Aphidet,  according    part  of  that  organ,  in  almost  ertrj  Higc  v 

to  Dr,  Burnett,  are  neither  male  nr-  ' '-       '  '      '  .       ~.  t 

and  do   Dot  poaaeaa,  as  has  been 
any  ovaries  or  oriducta.    The  new 

already  begins  to  be  visible  within  the  body  to  be  formed,  it  causes  a  bulpng  or  pmc* 
of  its  parent  before  the  latter  has  itself  been  tion  of  the  menibnuie  fron  the  sorte Mik 
brought  forth.  The  substance  in  which  the  orary  ;  and  when  that  has  loiDCwhKiBcnMd 
new  progeny  takes  its  origin  consists,  at  first,  in  size,  the  ova  hang  or  project  flvn  tbe  »• 
either  of  a  single  nucleated  cell  of  t^"  ">  h/x  in  small  pediculated  ofi-capaulct.  if 
diameter,  or  of  a  small  mass  of  these  cells  at-  cording  to  Wittich.V.  Cams  t,  and  Leackst, 
tached  in  the  same  place  as  ibat  occupied  by  tbe  p«rt  of  the  omm  whiefa  eaHiest  makan 
the  oTary  in  the  oviparous  females.  These  appearance  within  the  sawllDvicapaulcitilbc 
masses  increase  in  quantity,  are  subdivided  by  germinal  vesicle.  At  first  it  appears  quilt  >■■ 
a  kind  of  notching  into  more  numerous  pleaadwitboutBUACtila.whichlastaoooaAa' 
matsea  j  and  each  ot  these  being  inclosed  in  ■ 

capsule,  the  whole  come  to  be  arranged  in  a  Fig.  60*. 

continuous  row  or  series.  There  is  not, 
however,  any  germinal  vesicle  nor  segmenta- 
tion, as  in  the  sexual  ova  i  and  when  develop- 
ment of  the  new  insects  is  complete,  it  is  by 
iiilliDg  into  the  abdominal  cavity,  and  by  es- 
caping through  a  genital  aperture  (porua 
genilalii)  that  the  offspring  is  excluded. 

With  r^ard  to  the  origin  of  the  cellular 
msaa  or  genn  from  which  the  non-seiual 
progeny  {tfticecds.  Dr.  Burnett  states  that  * 
small  mass,  of  a  diSb«nt  appearance  from  tha 
germinal  part  of  the  ovum,  is  seen  to  be  in- 
cluded within  the  arches  of  the  embr^'o )  and 
the  next  colony  is  produced  from  thu  mass. 

He  regards  this  process  as  analogous  rather  ^^ 

to  one  of  internal  gemmation  than  of  true  *^^^ 

generation,  coinciding  therefore  more  nearly  ^^H 

with  the  views  of  Leuckart  and  Carpenter  ^^^ 

than  of  Steenstrup  and  Owen. 

^nic*iw&.— The  ova  of  nearly  all  the 
higher  Arachnids  do  not  differ  much  in  their 
internal  structure  from  those  of  Insects ;  but 
they  do  not  present  the  same  varieties  of  ex- 
ternal form.  Their  mode  of  first  origin  is 
also  very  different.    All  the  higher  Aracbnida  Owrim  «ea  o/rt.  flWAr    f/VaartouL) 

are,  like  Insects,  of  separate  sexes.  The  Tar-  "^        ^  ^ 

diErada  are  heruiapbrodite ;  and  in  these  as  .  "■  SmaUftagmenfrf  thaovarfrfEpdriihs*" 
will  as  Kime  other  simpler  Arachnids,  as  ^,''^:^,  '^l",'"  P^'J'"' '"«*•  'j;^^', 
Pycnogonida  and  Acan.  the  ovum,  though  tba  j'olk :  Ibe  gtmiati  vnide*  an  aoclowi  u  "• 
proportionally  of  large  siie,  is  of  extremely  mmnbrsn*  formed  by  th«  bulging  oat  of  tb*<nni. 
wmple  stradure,  approaching  very  nearly  to    snbatuca. 

that  of  the  lowest  classes  of  Invertebrate  *■  TwooT.dmiUrIy.lti»lsd,bats«ir«sai»»«' 
•..•...•I.  "■•  priniiliTB  grannlsr  yolk  nbMsiK*  iiiUrT*ii. 

^         _f.i.    I. -J.      *       I.  -J  betwBoi  lbs  gwrniasl  MKlde  uid  viwUlBt  ■« 

The  ova  of  the  higher  Arachmdaare  gene-     brsne. 
rally   ipberoidal  i    the   chorion   or   external        «.  An  ovnm  KiU  mors  davrioped  i  tb*  ramt^ 
membrane  is  generally  smooth  ;  the  vitelline    nwcla  occapiMlhoappcr  paiti  In  tha  BdiIt pa- 
membrane  is    slender,  clear,  and  structure-    "l«r«iU  »!-*««•  b«l™  li  •««  lbs  d«*  W 

less  ,   the  yolk-substuice  is  not  unfrequenlly  ?^:i^y^;!^^i?^Z^:^;ij;;T^t 

,         ,     V           ^1-  L                       p            -  appaaraocsofconcdlilclaoisilarBtr^ctait  l*'"^^ 

coloured,  often  purplish,  consisting  of  a  consi-  ^Lfbt  flgurt,  or  dtm  lo  the  manw^ur  p"*'- 

derable  quantity  of  large  olly-looking  globules,  tha  Ur^  naclMtad  cdU  ais  saw,  whkb  ■-•  ' 

smaller  granules  of  various  sixes,  and  larger  occuey  that  ■tuuiioD,aiidappaai'iagiT*riMuU' 

corpuscles  which  have  been  looked  upon  as  «^lnl*r  yolk  nibitana. 

cells,  bu.  which  Ljuckart  atates  are  only  .^  ^M^  ^r^^^^^^^J^J 

gregated  masses  of  granules  held  togelher  by  pi«dj  ottSpiKl  by  th.largw  ealh  or  ^t-*' 

■  viscid  sub*tance.     Tbe  germinal  vesicle  is  ihi  ^olk  ddcIsw  bs*  diwi^iarad  or  k  otnrU 

proportionally  large,  placed  eccentrically,  and  *.  ^  /.  UiOnent  forma  ol  tba  yotk  sackia  « 

^osseases  a  macula,  which  in  some  gewn  is  ^^  ""dy,  «bich  for  ■  vsrUbi.  titaa  la  H^l 

simple  and  flsitened,  as  in  the  Bcoriiion,   in  '"^'"  **■•  """  ''"^^8 '"  *™»«*«^ 

Olhm  multiple  and  g|»noUr,  s.  in  Epeir..  .  i^  Entatthung  daa  Ararhaldwla.  isi  I^ 

The  formation  of  the  ova  may  be  observed  „„fc,  g,^  muiar'a  Arehir.  fcr  IMA  ^  I  lA 

in  Aracbnida  with  great  case,  from  tbe  manner  f  Zduwb.  ftlr  Wiaaea.  ZooL,  vnL  ii.  ISM  f  9.. 
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mutinppe&n  u  a  small  dot  or  nucleolus.  The  also  distinct,  as  in  some  of  the  species  of  the 

volk  bc^^ins,  in  the  same  manner  as  we  have  genera  Ibia,  Scalpellum,  Alcippe,  and  Crypto- 

bad  occasion  to  state  in  many  other  animals,  phialus.     In  these  instances  the  males  are 

first  by  the  clear  deposit  of  a  basement  sub*  veiy  minute,  and  are  attached,  almost  like  pa- 

itaoce  round  the  ^rminal  veside,  and  the  rasites,  to  certain  parts  of  the  more  developed 

siil»equent  formation  of  opaque  granules  in  females,  the  place  of  their  attachment  varying 

it;  the  vitelline  membrane  is  of  later  for-  in  difierent  species.    It  is  interesting  to  ob- 

mtioo.    As  the  egg  increases  in  sise,  the  servethatthesemales,  as  in  the  case  of  several 

Inger  corpuscles  and  the  fiit  globules  gra-  of  the  Epizoa,  are  often  of  the  most  rudimen- 

ditsUy  appesr.    The  ovarian  ova  of  several  tary  organisation.* 

spiders  contain  besides  the  usual  parts  another  The  ova  of  the  greater  number  of  Crustacea, 

body  of  a  peculiar  kind,  the  nature  of  which  especially  the  more  highly  organised  eenera, 

seems  still  involved  in  some  doubt.  This  body  belong,  like  those  of  most  of  the  Articulata,  to 

b  eccentrically  placed  near  the  yolk  mass  of  the  ^oup  in  which  a  considerable  amount  of 

the  primitive  ovum,  and  is  of  considerable  nutritive  yolk  is  present  along  with  the  for- 

rae,  fis.  about  ^hf\  of  a  yellowish  colour,  mative  part,  and  in  which  the  process  of  seg- 

and,  during  the  earlier  part  of  its  existence  at  mentation  in  the  Utter  is  partial.  The  forma- 

least,  coQsisdng  of  concentric  layers  of  a  hard  tive  disc  is  situated  on  the  lower  surface  of 

gruiulsr  matter.  V.  Carus'^  has  compared  this  the  ovum ;  and  from  that  part  the  development 

body  to  the  yolk-nucleus  of  the  Frog's  ovum  ;  of  the  embryo  emanates.    Even  among  the 

and  bod)  he  and  Von  Siebold  seem  disposed  higher  decapodous  Crustacea,  however,  the 

to  coosider  it  aa  in  some  way  or  other  the  ova  are  of  very  various  sizes  f;  and  in  the 

source  of  the  granular  substance  of  the  yolk  i  lowest  genera,  as  among  the  Entomostraca, 

but  according  to  Wittich  this  view  is  not  well  the  ova  are  proportionally  the  largest,  although 

foaoded,  as  be  has  observed  the  body  remain-  they  are  of  the  simplest  structure,  and  present 

iofiatheovmn  till  it  reaches  maturity,  though  the  smallest  araoimt  of  nutritive  yolk;    so 

it  kaca  ita  concentric  laminated  structure,  and  that,  in  this  as  in  other  classes  of  animals, 

becoaies  dearer  aod  vesicular.    Von  Siebold,  magnitude  alone  is  no  true  criterion  of  the 

<n  the  coQtrsry,  states  that  it  gradually  disap^  internal  structure  of  the  ovum. 

pc«^  The  large  clear  or  oily  elobules  appear,  The  ova  of  this  class  have  been  described 

*<:confiotto  CSurus^  to  be  produced  from  near  principally  by  Rathke|,  by  Erdl$,  R.  Wag- 

thefMidideof  the  ovum,  at  a  place  where  there  ner  |l ,  Leuckart  T,  Leydig  **,  and  others ;  but 

f^Biedignnip  oT  ceUs  apparently  destined  the  knowledge  both  of  their  structure  and 

for  cbeir  formation.  their  mode  of  formation  is  yet  far  from  being 

No  observations  have  as  yet  been  made,  so  sufficiently  minute  or  complete.     They  pre- 

^  as  I  am  aware,  on  the  existence  of  a  mi-  sent,  indeed,  many  varieties,  which  renders  it 

cnprle  in  the  ova  of  Arachnida.  difficult  to  give  any  general  description  of 

AuDost  all  the  Arachnida  are  oviparous,  them.    The  following  may  however  be  stated. 

Tbe  Scoqaons  are  an  exception,  however.  The  ova  of  Crustacea  are  often  variously  and 

beario|  their  young  alive ;  and  it  is  deserving  brilliantly  coloured.  The  yolk-substance  con- 

of  Qodce  that  in  this  family  the  embryo  is  deve-  sists  of  a  large  quantitv  of  clear  globules  of 

loped  ia  the  ovnm  while  it  still  remains  in  the  considerable  size,  bavme  the  aspect  of  oil 

omy.  lo  the  greater  number  of  this  class  em-  globules,  in  which  the  colouring  matter  chiefly 

bfToiiic  development  commences  in  a  blasto-  resides.     In  some  ova  these  globules  attain 

ma,  which  covers  only  a  part  of  the  surface  the  size  of  7^  of  an  inch.    There  is  also  a 

0^  tbe  yolk,  situated  in  what  may  be  called  its  more  fluid  granular  matter  in  the  yolk,  and  in 

•over  part  or  pole  f  ;  and  the  segmentation  of  the  more  mature  ova  there  is  a  layer  or  disc  of 

^jwk  is  therefore  limited  or  partial,  as  in  granular  corpuscles  on  one  side  which  after- 

'^octs.    lo  the  higher  Arachnida  the  steps  of  wards  is  the  seat  of  segmentation  and  embry- 

^  process  do  not  appear  to  have  been  yet  onic  formation.     The  germinal  vesicle  is  of 

^'^wtorily  observed.  I  may  refer,  however^  considerable  size,  in  some  instances  possess- 
to  the  researcfaea  of  Kaufniann  of  Lucerne  on 

fj«  detelopment  of  the  Tardigrada,  as  afford-  •  it  is  also  a  remarkable  fact,  pointed  out  by  Mr. 
■I  dear  and  beautiful  illustrations  of  the  Dandn  in  his  interesting  Beeearches,  that  even 
p'^i'ceaB  of  segmentation,  which  is  shown  to  among  the  hermaphrodite  species  there  are  some- 
be  oomplete  in  the  lower  Arachnida.!  ^"'^^  distinct  male  individuals  attached  parasiti- 

Cnutacea^AXi  the  animals  of  this  class  are  Sl*L*2u2^iLTIlPp^^^^                 ^"^  ^""^ 

rf  j;-,'  ^            ,    ^.    .1       ii»  J  ^    1  •      !•  been  caiiea  complementary  males. 

«awmct  Kx ;  but  in  the  allied  Cuprhipedia  ^  Thus,  for  example,  the  ova  of  the  river  craw- 

"^napHroditasm  most  frequently  prevails.  In  fish  (Astacus  flaviatilis)  are  twice  as  large  as  those 

1^  of  tbe  Cirrfaipedes,  however,  it  has  been  of  the  common  lobster. 

«own  by  Blr.  Darwinj  that  the  sexes  are  ,  t.?"Sr*^«V  ^«*  Fluaskrcbees,  1829;  in  Bnr- 

^  dach's  Physiologic,  vol.  ii.  1837 ;  in  his  Abhandl. 

*  Loe  cit,  p.  99.  zur  Bildung  and  Entwickel.  Gesch.  &c.,  1833 ;  in 

t  S«e  the  Kesear^es  of  Herfaold  De  Generat.  Dissert,  de  Animal.  Crustac  Generat  1844 ;  and 

™Kaniia  in  Ovo,  1824;  and  Bathke,  znr  Mor-  various  other  treatises. 

Jr^  BeMsbamcrinrnff.    1887 :  aod  in  Burdach's  }  £ntwickeL  des  Unmmereies,  1848. 

«yw)li^  I  Prodrom.  Hist  Generat,  1836. 

:  Zeitacli.  ftr  Wiasen.  ZooU  vol.  ill,  p.  220.  See  T  Article  Zeugung. 

'w  ▼!.  <%a.  S.  to  1 1.  **  On  Argolus  foUacens  in  Zeitsch.  fUr  Wissen. 

I  Mooogiaph  of  the  Sahnslass  Cirrhlpedia,  Ac,  ZooL,  vol.  u. 
I«»«*l  by  the  Bay  Society,  1854,  p.  27,  &g. 
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Monoculi  snd  «oine  olber  EmonKatnia,tkcn 

The  fonnation  ofthe  oth  may  be  observed    are  marsupiB  or  pouchea   appeaded  id  in 

with  eate  in  any  of  the   amiiller   iaopodoDS    genital    onliceB  of  the  psrent,  in  whidi  die 

Cnislacea.  According  to  Leuckart  in  Uniaciu     ova  are   retained   durii^   the  fonntiod  ti 

or  Armadillo,  it  is  essentially  the  same  as  in    the  young. 

the  Arvchnido.  The  ova  consist  at  first  of  In  all  the  bisexual  CniMscea  tbe  on  wt 
germinal  vesicles,  originating  below  the  epi-  fecundated  while  still  within  the  body  oT  tlit 
thelial  lining  merabrane  of  the  OTarian  sac.  female  parent ;  but  the  phenomena  and  pewJ 
The  ^oll[-«ubst«nce  first  appears  as  a  clear  of  this  process  have  not  yet  been  ■ciintd< 
deposit  round  each  germinal  vesicle  ;  minute  determined,  partly  perhaps  in  coDsequennW 
opaque  granules  are  then  formed  in  this  sub-  the  peculiar  fbnn  and  motionleas  coiiditi«i 
itance,Eind  subsequentlythelarger  albuminous  the  spermatic  corpuscles  bdoiu;iDg  U  At 
and  oil  globules  ^dually  make  their  appear^  greater  number  of  this  clan.  No  micniplc 
ance.  The  vitelline  membrane,  which  is  very  has  yet  been  observed  in  the  cnisiaeean  irno. 
delicate  and  structureless,  is  added  at  a  com-  From  the  observatioDB  of  several  nstiirdwi 
paratively  late  period,  in  the  Oniicus  for  ei-  it  is  now  well  ascertained  that  m  tlie  nt» 
ample,  when  the  ova  are  about  y}g"  in  mostracous  Crustacea,  there  commodyocnn 
diameter.  a  production  of  young  individuals  widmit 

In  many  of  the  Cmstacea  the  ova  also  impr^nation,  somewhat  in  the  sane  Btant 
acquire  a  chorion  or  shell  membrane  of  con-  as  previously  described  in  the  Aphides.  *  1b 
aiderable  strength.  Un  arriving  at  the  lower  the  Daphnia,"  says  Dr.  Baird  *,  "it  is  vn 
part  of  the  female  paos^es,  the  ova  of  many  clearly  ascerttuned  that  a  sinrie  coptditiai  ■ 
genera  also  receive  an  addition  of  a  peouliar  sufficient,  not  only  to  fecundate  the  mMbn 
so-called  albuminous  secretion,  which  becomes  for  life,  but  all  her  female  deacendanu  bf 
coagulated  in  water,  and  thus,  when  the  eggs  several  successive  generations  ;*  and  it  *n 
are  laid,  serves  to  gluelhem  together  in  heaps  considered  probable  by  Jurine,  that  in  km 
or  to  cause  them  to  adhere  to  the  hinder  feet,  species  this  might  extend  to  the  fifleenlb  fW" 
caudal  platea.  Sec,  of  the  parent,  where,  as  is    ration. 

well  known,  thejr  remain  during  the  whole        In  the  Daphnia  and  other  rinilar  Esc- 
DMMtraca,  the  ova  are  transferred  fioa  !^ 
Fig-Sl'.  ovary  into  a  cavity  situated  below  the  Wl 

on  the  back  of  the  animal,  which  hat  ben 
called  uterus,  perhaps  erroneouriy,  and  tbm 
underp;  development.  But  at  certain  swr-' 
many  of  these  Entomostraca  produce  on  d 
a  different  kind  fi-om  those  now  rtfemd  <"■ 
To  these  the  name  of  winter  or  hjbcnaiict 
ova  has  been  given,  as  they  appear  to  |* 
adapted,  from  tiK  Btrenrth  and  iiupaambli'' 
of  thor  eiteriud  covenngs,  to  resist  ibc  X" 
furious  eflecu  of  cold  and  other  Btniosph<'<' 
inflnences  during  the  winter  aeaaon.  1^^ 
ova  are  generally  in  smaller  number  tbiBibiM 
of  the  ordinary  kind,  frequently  two,  (oar 
times  onlv  one;  and  they  are  contvned  ai 
undergo  development  in  a  pecutiar  case,  *hirt 
is  formed  on  tlie  huk  of  the  animal  bd^* 
the  shell,  nearly  in  the  same  ntuatioo  b>  ^ 
matrii  fw  the  ordinary  ova.  Thiscaae,  wtart 
afterwards  sepaiatei  from  or  u  dModM" 
by  the  animal,  forms  a  sort  of  hump  ot  ndJk 
on  its  back,  and  has  hence  been  auwdibi 
ephippium,  and  the  eggs  bare  been  (alW 
ephippial  ova.  Tbeiee})hippialova,accn<i|<'< 
to  Baird,arealrcadyfecnndaiedbythcangbJ 
impregnatioM  ofthe  female  paroit,  aad  do  s' 
require,  for  themselves  nwr  for  tfc«r  prop"' 
for  several  generations,  any  renewed  or  <pw^ 
ifflpr^nation. 

It  appears  from  the  obaemBoM  of  JunB^j 
Strauss,  and  Baird,  that  at  the  lime  «l>ca  it" 
ephiniial  ova  are  abont  to  be  fbnoed,  a  mM^ 
change  takes  place  in  the  apptmntf  <■  "' 
ova,  b*  the  deposit  of  a  qnaatity  of  dark  psn- 
lar  substance.    This  appears  to  be  tnawiM 


Tlu  Ofor*  reprsssDti  a  pmfits  vltw  at  tbs  fhmala 
•r  Mains  nctlrHtjis  (oDs  of  tha  Daphalda}  ibow- 
Ing  at  ■  tb<  ipUpplat  ovam  io  IM  nsaal  [lacs  M 
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into  the  cmvitj  bebiod,  in  whuft  mi  increased  which  hmve  not  aa  yet  Iteen  referred  to  anj 

growth  of  ■ulietBtice  round  the  ova  aad  within  general  law.    In  the  ova  of  theae  animals  the 

the  shell  givet  rise  to  the  production  ofa  two-  covering  is  double,  consisting  of  a  delicate  in- 

v-Jved  case  for  oontaining  the  onu     Accord-  ternol   Titdline   membrane,  and  an  external 

ing  to  8.  Fisher  of  St.  ^t«rsburg  *,  the  for-  enrelope  or  chorion,  to  which  a  layer  of  di»> 

matioa  of  the  ephippisi  otb  nwv  be  noticed  tinct  flattened  and  nucleated  cells  is  adherent; 

durii^  the  wbole  season,  from  tne  middle  of  and  within  the  Ticelline  membrane  there  is  a 

July  onwards  i  and  it  may  therefore  be  inferred  collection  of  nucleated  cells  which  displace 

that  these  ova  hare  for  their  object  the  pre-  and  partially  surround  the  usual  finely  granu- 

•erruioa  of  the  species  in  the  heat  of  summer  lar  or  formative  volk-substance.      Leuckart* 

when  the  ponds  are  liable  to  be  dried  up,  as  informs  us  that  the  same  pecuUaritv  exists  in 

well  as  by  resisting  the  cold  of  winter.  Pontobdeils;  but  the  nature  and  destinaf' 

VtNi  Siebold-}-  states  tbat  these  hybemating  of  this  Inner  cellular  part  of  the  ovum  c 

o<a  contain  no  germinal  Tesicle ;  and  Dr.  not  appear  as  yet  to  be  understood  in  di 

Burnett,  in  his  translation  of  Von  Slebold's  of  the  animals  mentioned. 

tark,  baa  adduced  various  arguments  in  fk-  In  the  Piscicola,  Leydig  observed  the  ot 

vow  of  the  view  that  this  is  an  instance  of  while  within  the  ovarian  cavity,  to  be  c 

"internal   senuniparity"  (as   he   r^ards  the  plelely  surrounded  for  a  time  and  enclosed  by 


correnonding  phenomenon  in  Aphides]  rather  a  consistent  mass  or  covering  of  spermato- 
(han  the  production  of  true  ova.  Sufficient  zoa;  and  it  has  been  observ^  that  in  this 
data  «re  still  wanting,  however,  to  form  a  de-  animal  the  germinal  vesicle  has  not  in  general 
ciJed  opinion  on  this  subject,  as  we  cannot  disappeared  till  some  time  after  the  ovum  has 
at  present  diatinsuiidi  between  the  ova  of  the  thus  enoouniered  and  been  enveloped  by  the 
Entamntraca  wnich  are  the  result  of  fecun-  mass  of  spermatic  substance. 
dstian.  and  those  which  are  formed  and  de.  In  the  Lumbricua,  Meissner  ^  has  made  the 
(doped  iodqiendently  of  the  concurrence  of  novel  and  interesting  observation,  that  pre- 
ibe  malc-t  vious  to  the  encounter  of  the  spermatozoa 

Aimulaia. — Intheclassof  Annulate  Worms,  with  the  ovum,  the  latter  loses  the  vitelline 
Bcluding  the  Leeches,  Earthworms,  Nereids,  membrane  which  before  covered  it,  and  that 
aod  AmphitriCesf  ,  although  considerable  va-  the  spermatozoa  then  penetrate,  in  great 
rietiea  present  tnemselves  in  the  modes  of  numbers,  the  whole  surface  of  the  exposed 
reproduction,  there  is  yet  a  greater  degree  of  yolk, 
unifongtty  in  the  structure  of  the  ova  than 
inaoneoflbe  classespreviouslyreferred  to.  J^.  88". 

In  the  greater  number  the  ova  are  nearly 
^iherical  m  form,  of  rather  small  size ;  the  ^ 

yolk-snbMaace  is  generatlv  finely  granular, 
and  segmeDtalion  is  complete;  the  germinal 
veMcle  i*  dear,  with  a  distinct  single  maciihi, 
or  one  which  .is  elongated  or  only  slightly 
divided  into  subordinate  particles.  In  most 
«*«  of  Annulata  there  is,  in  addition  to  the 
inaer  transpareDt  vildline  membrane,  a  ch»- 
rion  or  external  membrane  of  conudemble 
strength,  and  not  unfrequently  a  superadded 
layer  of  albuminous  suMtance,  which  unites 


attach  themtoolhc 

In  Clepeine,  among  the  Hirudinea,  the  yolk-      __      ,  „    , 

subrtancediaers  from  the  common  form  above  Om  of  Ot  I^«MaadMrt»gfiamdatmL.    ^Fhm 

dcKribed,  being  composed  rather  of  larger-  Xtttntr.) 

siied  globules  -.  and  in  another  genus  belong-  The  Bgorsi  repmwit  three  views  of  tb«  ovs  of 

tnc  to  the  same  order,  Piscicola,  according  to  I.nmbiiciuairrlcola,a.f-ft.(Hi  tbeirflst  sldu,i;.seen 

I ■:-  m    .u—  -.A  HA«..i:n*:,4<u  ^r  .»-..<.•..»*  edjnwavs.    Over  tbe  surftcfl  iDermstniiu  Hrp  wvn 


Leriial,  there  are  peculiarities  of  structure     «lg»*"J»  ^ver  the  snrfKB  (pemiatoios  w 

"^'    *  "                      '^  penelntlag  the  nUIIIne  mbsUn.;e,  giving  to  it  on 

•  Hem.  of  the  SL  Petanbors  Acad.,  IMS,  torn.  "'»'«•  •"••  *•■•  appesruiu  of  ■  iiii.tei  inrfsce. 

YL,p.  18J,  The  onun  which  hsi  nowreaohed  the  receptscalum 

t  Csmpar  AnaL  Seminia  is  without  vJIctliDe   membrBjie,  the  yolk 

t  Sea  Barnatt,  Ice.  dt.,  p.  SMi  Zenckar,  Ubar  ^>^'>8  t^ns  directly  asposed  to  the  actiaa  of  the 

di*  Daptanoda  in  HDlkr's  Archiv.,  1851,  p.  112;  spermatic  msssee ;  bat  the  vitelline  meiDbrsaa  ex- 

and  Leniiir,  Bbar  Artwnis  salina  and  Brsnchipns  **^*^  "  ">  osrliar  period  and  disappeared  by  sola* 

uagnafuTui  Zeitacli.  fOr  Wliaan.  ZooL,  voL  iii  tioa  in  the  cooise  of  the  descent  of  the  ovom. 

leil,  PL  197. 

I  aoctoria,  teokola,  errantia,  and  tnbiada.  The  development  of  the  ova  in  HermeUn 

i  Foe  ■  dear  and  ooaprehokiive  accoimi  of  tbe  has  been  minntdy  described  bv  Quatr^aes  ■ 

:&sz^'t  rsss  Hssr/;;'.  -^  ">»  »■?  >«»'".  •■  ■»  '■"■?■•  •^•i' 

■p«iui«a«»  ^thawoeliantmemoirofQiuare-  gwe»l   ""ture   of  this   process   among  the 


bgM,  in  tbe  Annat.  dw  Sdeo.  Mat.,  1848,  vol.  x.  p. 
1^  in  wbich.  in  addition  te  bis  own  researches,         *  Article  Zeogung,  p.  B09. 
Bie  dair  rscenlsd  tkoaeof  pnvioaiobMrven.  t  On  the  penetiation  of  spannstosoa,  Ac,  in 

«  Zotadi.  (Br  Wtesaa.  Zocd.,  voL  i.  p.  ISS.  Zeitsch.  tUr  Wiassn.  ZooL  voL  vi 

[■3] 


Annelida.     According  to  thiidescriptiDn,  the  The   rcUtion  of   the   lexei  in  Rotifcn 

first  cerms  of  the  ova  conaist  of  nuaute  ger-  bai  onlj  receotly  bem  in  any  degree  oidn- 

miiHU  TCncki  formed    in    the   ovarian    Bub-  atood,  and  that  odIj  in  a  few  geoen ;  ud 

atance;  they  aoon  acquire  the  aii^le  inacuhi  there  are  still  man;  pointa  reqniriag  dnoilk- 

or  nucleuf.    After  underling  tome  enlarge-  tion.    The  greater  number  of  the  idmli.  i* 

ment,  iheae  germa  fall  into  the  abdominal  (act,  which  till  latelv  have  been  known  or  dt- 

cavity,  and  there  acquire,  tiy  depoiit  round  acribed  in  this  elaaa  aavebeenfemalci  indv 

them,  the  clear  primitive  vitelline  mbstaace.  yet  the  males  or  male  orgam  bare  beenv- 

In  thii  Kubstance  opaque  granules,  which  are  eertained  only  in  a  few  genenL    Soiae  n 

at  first  ct>louriess,aresubsequentlyde()ou(edi  certainly  of  aeparate  leiea,  aa  NotonuML 

and  BE  these  extend  outwards  Irom  Che  ger-  and  the  allied   Rotifer  of  which  the  ai 

minal  veaicle,  and  accumulate  in  quantity  ao  was  Grst  diacovered  by  Brightwell*,  sad  ri 

aa  to  increase  the  bulk  of  the  whole  ovum,  a  which  the   development   was   deaoibed  h 

delicate   vitelline  Biem bran e  is  added   eiter-  Dalrymplef,    Others  seen)  to  be  benophn- 

nally.  The  germinal  vesicle  attains  a  diamets  dite,  as  in  Megalotrocha,  deaeribed  by  Kii- 

of  aimut  lio",  and  its  macula  of  rtir^";  and  liker  {  ;  in  Euchlanis,  by  Srhmidtj  ;  nd  n 

when  the  aeveral  parts  of  the  ovum  which  Locinularia  soctalis,  hy  LeydigJ       But  t- 

have  been  mentioned  have  appeared,  and  the  cording    to    Huxley^,    there   n»j   Kill  bt 

yolk  is  now  coloured,  the  whole  ovum  baa  a  some  doubts  as  to  the  bodies  deacribsd  i 


ipennato(oa,and  as  to  the 
inale  organs  in  the  Lacinjlaria. 


.of  the 


diameter  of  about  ylg". 

The  auperficial  part  of  the  ^Ik  i 
minute  coloured  granules.   Within  viiu>  tuav 
•re  lai^er  oil-like  globulea  free  of  colour,  and 
in  the  innermost  part  a  somewhat    viacoua 
transparent  fluid.* 

According  to  Leydig,  the  germinal  reside 
in  Piacicola  becomes  enveloped  by  a  second 
vesicle  or  cell-wall  before  the  formation  of 
the  yolk-aubstance  i  but  it  is  suggested  by 
Leuckart  that  he  may  have  been  misled  in 
this  by  the  appearance  often  presented  by 
the  clear  and  somewhat  hi^ly  refracting 
substance  which  in  many  anim^  precedes 
the  formation  of  the  opaque  yolk.  If  this  ia 
not  BO,  the  fact  obaerved  by  Leydw  would 
constitute  a  mariced  departure  from  the  usual 
bomological  relations  of  the  ovum.t 

Rott&ra,  —  Although  moat  loologista  are 
now  diapoied,  on  the  ground  of  the  unalogiea 
b  the  moat  important  ports  of  their  general 
structure,  to  place  ihe  Rotifera  among  or  close 
to  the  Articulate  Worms,  yet  m  some  re- 
apects  their  mode  of  reproduction  presents  a 
marked  eorreapoodence  with  that  of  the 
lower  Crustacea.  Thus  they  have,  in  com- 
mon with   some  of  the  lower  Crustacea,  the 

occasional  separate  condition  of  the  sexea,  ,  - 

the  preponderance  of  females,  the  import    -'^  undergtdng  tha  flrst  stag*  of  i 

development  of  the  males,  the  proportionally 

large  siic  of  the  ova,  and  the  production  of        T^*  ""  **f  Kotifara  hav«  1 

winter  ova   as  wdl  as    the   ordinary  kind  ;     by  Ehrenberg  and  many  other 

on  the   other  band,    the    simpler    structure     They  are  of  comparatively  large  sbe,  boi  J* 

of  the  ovum  and   its    complete   segmenta-    belong  to  the  group  of  ova  posaeMsg  U< 

tion  are  more  sunilar  to  what  is    obaerved     aioipler  kind  of  struct4ire,  the  yolk 


^Botifirm.    {fitm  Bmtl^.) 


Th(  Bnna  rsprcaant  the  bnutkn  ni  dmbr 
Bant  of  the  tms  or  evuJn  ova  of  Ladsdu* 
■cwlalb  (oos  of  tbe  KotlAra).  A.anda.inBk' 
IWgiDRits  of  tbs  ovarian  sabaunca  ibinrtiv  ik 
primltiva  ova  with  their  garminsl  nskla  uJ 
'  .  a.  one  of  lt»  ova  man  advaaail  i^ 
I.  npniHDl*  Ilia  nutara  i 


L 


g  the  Vemies4 

■  QoatnbgM,  It  !•  to  be  oban-vsd,  dedgnalM 
the  (ovdopInK  nwmbraDa  ovarian  and  not  vitel- 
line nfmbrane,  whieb  last  ha  bold*  la  wanting  In 

t  Fartbo'  Inlarestlnir  viawa  t£  Ibe  ova  at  this 
clui  will  b*  found  in  hIIm  Edward'i  memoir  in 
the  AauLdcs  Sckn.  VmL  for  18U,voL  xaliL  {l  U5  ; 
■sd  In  hU  artkU  AmiauDA  In  Ibis  L'vckHuBdia, 
to  wbkh  I  maM  r*far  the  rasdar;  in  Grabs'*  (Jnta^ 
sucb,  Dliar  die  EntwkkeL  der  Qipeioa,  KOninlMrg, 
1844.  H.  Koch,  Ein  Wort*  inr  EQiwicE.  voD 
Kacln,  >ilb  an  Appendix  by  Kolliksr,  on  ExogODS 
Md  Cyilatwnii. 

)  8e*  Uvdlg.  Ob  the  Straetnrs  and  Systnaatio 
rotltlon  Bf  ibaBatMra,  &e,  fa  ZeJiach.  lib  WbaK. 


being  quite  finely  granular,  and  undergiMV  ■ 
complete  aegmentation.  The  germinal  vtDC' 
ia  large,  and  possesses  a  distuxt  single  ■*- 
cuU  )  and  the  whole  ovum  ia  inclosed  >  > 
dear  vitelline  membrane.  No  micropyle  1^ 
yet  been  discovered,  nor  have  the  tune  aoJ 


ZeitKh.  nr  Wish.  Zo«i,rd.  UL 
,  l!icroMap.Boe.T>aM.KLiaveLLtrlljnM 
JOBnua,18U. 


OVUM.  [119] 

pbcnmoiaor&cuiKlaBonbeen  minutely  ob-    ber  and  general  structure  of  theae  ova  in 
^ani/^  Daphnia  and  the  Rotifera  ia  also  deserving  of 

The  fimnation  of  theae  om  may  be  traced  notice.  These  winter  ovb,  besides  being  much 
■ith&ciUtv  in  the  substance  of  the  ovary,  in  larger  than  theordinary  ones,  differ  from  them 
coDKouence  of  the  transparency  of  the  ani-  also  m  structure,  having  three  investing 
niali.  The  nucleated  germinal  vesicle  seems  membranes;  and  they  appear  designed,  like 
first  to  make  ita  appearance ;  the  granular  those  of  the  same  kind  m  other  animals,  to 
,olk  substance  follows  j  and  the  vitelline  resist  the  cold  of  winter  and  other  hurtfiil 
Wmbrane  is  last  formed.'  influences.  ^.     ^-  , 

The  Rotifers  present  another  example  of        It  would  appear  that  these  ephipphial  ova, 

the  formation  in  the  autumn  season  or  before    like  those  of  Daphnia,  do  not  require  fecunda- 

winter,  of  that  variety  of  the  reproductive    tion.     Leydig,  though  distinguishing  the  two 

body  which  has  been  called  winter  egg,  and    kinds  of  ova,  regards  the  hybernating  ova  as 

Thich  has  already  been   noticed   under  the    onlji    modifications    of   the   ordinary   ones ; 

Entomoatraca.     These  bodies  were  observed    wble  HuiJey  considers  them  rather  as  pecu- 

byEhrenbew  in  Hydatins  and  Brachionus,    liar  buds  like  those  of  Aphis  or  Gyrodactylus.* 

fc>  Dilrrniple  in  Nolommata,  and  by  Huxley         TurMiaria.—Vader  this  class  three  orders 

and  Leydig  in  LacinuWia.     They  are  twice    of  the  animals  allied  to  the  Planana  mav  bo 

Ihe  Hze  of  the  ordinary  ova,  are  formed  in     brought,  according  to  the  researches  of  Qua- 

,trj  amaU  numbers,  probably  only  two,  as  is    trefages  and  others,  vii.,   the  two  kinds  of 

moat  common  in  ft^)hnift,  and   contain  no    Phioana  with  simple  and  ramified    aliraen- 

appn«nt  germinal  vesicle.     Mr.  Huxleyf  ap-    tan  canal,  or  Rhabdoccela  and  Dendrocmla, 

pan  to  have  pointed  out  very  clearly  the  dis-    and  the  Nemertides  or  Miocceto.     The  firM 

untoonbetweentnieorordinaryovaandlhese    two  orders  are  hermaphrodite!  in  the  third 

rmrodnctive  bodiea.     He  says,  at  p.  16  of  his    the  sexes  are  distiocL     The  ovology  of  this 

nper, "  The  true  ova  are  single  cells  which    class  i»  known  prmcipally  from  the  interesting 

Wre  nndenoae  B  special   development,  the    and  beautiful  researchesofQuatrefagesljbut 

rahknol  ova  are  ugregations  of  cells,  in  fact    the  history  of  the  structure  and  formation  of 

Urpt  or  smaller   portions,    sometimes    the    the  ova  U  still  far  from  being  complete. 

vholcorthe  ovary,  which  become  enveloped         The  ova  of  the  Planari^  are  of  various 

inaihdlsndBimulatetrueova."  Mr.  Huxley    mepiitudes,  and  present  some  differences  in 

iheir  structure.    For  the  moat  part  they  con- 

J^.  84».  tain  only  the  finelygranular  yolk,  but  withoc- 

casionafly  some  oil  globules  interspersed.     It 

is  only  in  the  earliest  stages  that  the  germinal 

vesicle  is  perceived  with  ease,  in  consequence, 

probably,  of  the  opacity  of  the  yolkaiibstance, 

and  the  dark  colour  of  the  external  envelopes. 

In  most  of  the  genera  the  germinal  vesicles 

and  the  yolks  are  formed  in  separate  organs, 

as  in  the  trematode  animals,  to  which  the 

Planarite  are  nearly  allied,  but  in  some,  as 

Macrostomum,  these  two  organs  come  to  be 

combined  in  one.     At  first  the  yolk-mass,  in 

descending  and  meeting  with  the  germinal 

vesicles,  unites  a  number  of  them  into  a  con- 

m  »f  ^i^al  mm  in  Laehnlaria  uected  chain;  but  somewhat  later  the  ova 

D—^L.     »»■— mifttri^.)  are   separated   into   distinct   spheres,   and  a 

_.,       ,  ,. .    vitelline  membrane  ia  formed  to  enclose  each 

1   portion  of   the  ovary  msasad    nfthem 

..«-.,..  I-™  „vv^...,.p Joat  "a  occurs  in  the  body  of  the  adult 

w  complete,  the  estemsl  inveat-     Planarite,  there  ia  also  in  the  ova  a  remarkable 
■aidiatlnct.  tendency  to  subdivision  by  fisMon.     Thus,  in 

tili.«nMliiivingi»w  its  ™ient.  divided  into  (^g  commencement  of  the  development  of 
:::^:^^i^^^r.J:X^^t  thaovum,itisliable  tobecome  divided  into 
irhag  three  inwtnwDts.  distinct  masses,  ao  aa  to  give  nse  to  the  de- 

velopment of  a  number  of  embryoes  from  one 
hs*  traced  miootely  the  process  of  conversion  o"""-  Such,  at  least,  is  the  view  entertained 
of  ibe  aubttance  of  the  ovary  into  such  an  by  some  ;  but  there  may  be  doubts  as  to 
eptip[^  ovum,  or  rather  the  protecting  whether  the  ovum  so  divided  is  really  sunple, 
nmnw  of  the  two  ova  which  are  contuned  „  . 

B  tbe^ippiaoi  i  and  his  observations  seem    ^*  ^„™  "l'.'  '"•'J^'  ^!^  Bumatf.  trsasUtion 

•«  'y"ivvy  '.^j  u  .  .1 of  ^on  Biebold  s  Compsrslive  Analomy,  p.  IfiO. 

to  jhow  a  iMinfcat  diflerence  between  these        ^  u^„_   ^^        ,^„   Pleimriiee   lJsrir»,  In 

mJ  die  onfanary   ova.     The    same   follows    Annal.  dea  Scten.  Nat.  1845,  toio.  iv.p.  169;  and 

abo  Ihwi  Hr.  Ddrynple's  researches  on  No-    VUox.  sor  !■  Famllte  dea  Nemeitiens  (NeDierieiO, 

taMMa.     The  concspondence  of  the  num-    ■<!-  >'b'  1«^  torn.  vL,  o.  263.    The  Rbibdwcefa 

an  known  chiefly  by  the  nHsrcbes  of  Schmidt, 

Die  Bhibdocnlen  StmdelwUnaer  dea  atluao  Was- 

*  Leackut, loc. dL  aen,  Jeaa,   IMS)   and  ol  8chiiltx,  Beitrlge  nt 

t  Loe.  dL  Qeschidita  der  TnrbelUiian,  18GL 

[i4) 
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or  it  rather  a  collection  or  tggttpidon  oT  ■    the  two  eenital  tubei  finaOy  unite  into » nv 

number  of  genus  lurrounded  by  a  cominoD 

yolk ;  in  fitct,  as  bu  been  niggested,  an  ova- 
rian  sac  containing  a  number  ofoTB.* 

Tbe  manner  in  which  the  apennatOEOB 
reach  the  ova  for  fecundation  does  not  appear 
to  have  been  ascertuned  with  accuracy. 

Entotoa. — The  OTolocy  o(  the  Hefmintha 
or  Entotoa  hai  receiTM  considerable  atten- 
tion from  physiologists,  both  on  account  of 
the  intereitiog  nature  of  the  phenomena  pre- 
sented by  its  study,  and  because  of  the  anxiety 
to  discover  the  mode  of  production  of  these 
mrasites  trithin  the  bodies  of  other  animals. 
From  the  researches  on  this  subject  which 
bare  been  prosecuted  with  great  assiduity  by 
a  number  of  observers  in  recent  times,  not 
only  have  many  doubtful  points  been  solved 
as  to  the  origin  of  the  Entozoa,  and  the  views 
of  naturalists  greatly  modified  in  r^rd  to 
the  history  of  these  animals,  but  considerable 
aasistanct)  ban  also  been  received  in  the  elu- 
cidation of  general  questiona  in  ovology,  I 
will  give  a  short  sketch  of  what  has  been  most 
recently  ascertained  on  this  subject  under  the 
three  divisions  of  the  Nematoidea,  including 
all  the  Round  Wonns,  the  Trematoda,  and  the 
Cestoidea  including  the  Cystica.  All  the 
animals  belonging  to  the  first  division  are 
bisexual,  and  Uie  production  of  tbe  embryo  is 
direct  from  the  orum,  without  metagenesu  or 
inetamorphosia  ;  in  the  two  other  divisions 
hennaphroditisni  prevails,  and  development  is 
indirect,  or  accompanied  by  metagenems  and 
metamorphosis  in  the  greater  number. 

Nntaimdea. — The  genit^  organs  in  the  first 
of  these  orders  present  the  same  favourable 

circumstancea  as  those  of  Insects  for  the  ob-  , 

•crvation  of  the  structure  and  formation  of  ' 

the  rqiroductive  elements  in  tbdr  successive 
stages,  as  in  the  difocnt  p«rts  of  these  tubu- 
lar organs  there  are  to  be  found  at  once  the 
•pertnatic  cells  and  spennatoioa,  and  the  ger- 
minal cells  and  ova  m  every  concnvable  de< 

free  of  •dvaneenieat  from  their  earliest  ap-       „  , 

(Mrition  to  the  sute  of  maturity.  Dndrpmat  <mdf,nmdc^  ^At  om^Js-* 

In  the  Ascarides  and  most  of  the  round  ^msx. 

wonns.  the  upper  closed  extremities  of  the  ^  EaiHest  sts«  rf  ths  ova  as  thn'SMfcsi** 
two  genital  tubea  of  the  female  correspond  thcMBcal  or  appermost  put  of  thacvarUauM: 
with  an  ovary,  or  rather  as  a  portion  of  some  (rom  tba  highest  part  ar*  mm*  m^i"^ 
it  which  may  be  regarded  as  a  germ-form.  ^I™  »  "Ols  <■"»£«  dowa  si«  BdaaU  ssrt^ 
ing  organ  ,L  in  tii'u  upper  f«rt  of  the  tube  ^i^STls^t^  ^^^^.^ST^t 
are   pnxluccd  only  the  nudet  or  nucleated     SnaSigVcoltocL^^  ^^ 

cells,  from  which  tne  germinal  veaiclea  derive  iTova  frao  tba  ssooid  part  of  ths  snriM 
their  origin.  A  second  portion  of  tbe  tube,  tabs  in  wbjeh  thq'  an  elosalj  prssMd  to(«** 
in    which    the    granular    yolk    subatanee   is     and  smogad  tosradlatsdmaansr  rsudi^  su 

added,  is  to  be  looked  upon  also  as  a  con-  " ""*"°"^'"'*^ J"  "" JlSSL    .  tldL 

■  *  1  ^  ■  ...  ova  STB  iiiiii^infjul  adbarioc  KMralhsri  Is  ut  "^ 
stttuent  part  of  the ovan,  and  may  be  called  f;' oV. mj^wn  w1^th£ tS^itm. sad <m 
theyotk-fbnnjngorTitelhgeoous  organ.  Next  with  its  thin  sdgs  towards  tha  obasrvw.  1»"»' 
follows  a  cooBlricted  part  of  the  tube,  which  t«nul  dotted  Una  npwiiats  ths  ■arftn  af  »• 
maybe  termed  oviduct,  in  which  theovameet  ba^mealsabstancssf  thsyolklawhfcfcifcisw" 
with  the  spermatic  cotpusctea  and  nnderao  vit«lllD.gr»naksBi»d«pjrt«di  *'^»'trZ 
fecndwiorplU^rrbe  ova  nass  Z  ;^"rsn":^XlUL^  ""^  ^ 
the  fourth  compartment,  a  dJaied  portion  ^  ^n  dvub^ou  tho  oviductt  a  Unl  mtif*- 
which  has  been  called  a  utcnu,  sod  below  this  Uns  IndhaiM  ths  plaos  whsn  tba  TiwUtm  mm- 

brans  is  aAerwsjds  (orasd.    Ths  |wisii  v«*™ 
still  vl>lb1^  thoBjth  obsenrsd  by  iha  yolk  gnaa*' 

■  Banctt's  lianaL  of  Sisbold  s  Csnpar.  AnaL     ihs  ovam  has  now  sMiimwl  *"  '••'^^  An* 
^  1*0.  o.  SoAeowlstaUarttasoi 


lorthsonuastadifM^t^ 
■  net  wttta  lbs  ipsfistk"*- 
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jMudes;  wMdi  an  hdd  by  Nelson  thns  to  pene- 
trate or  gain  aooeae  to  the  yitelline  sabetance. 

X.  Onim  more  advanced  ;  the  vitelline  and 
albominoiu  membranes  formed;  dear  highly  re- 
fractiBg  spaces  resembling  altered  spermatic  cor- 
pQscks  are  seen  in  the  join  sabstance. 

F.  Oram  after  fecundation ;  uniform  stmctnre 
of  the  Tolk  substance  previous  to  the  appearance  of 
the  eaihrvonic  cell  and  commeneement  of  segmenta- 
tioo.   The  chorion  has  now  become  tubercnlated. 

oi  the  ova  appears  to  consist,  first,  in  the 
production  of  minute  cell-germs  in  the  upper- 
most part  of  the  ovarian  tube  immediately 
adjoimng  its  coecal  termination.    It  does  not 
appear  to  be  fully  ascertained  whether  these 
germs  are  ong^nally,  as  some  have  supposed, 
the  maculae  or  nuclei,  or  rather,  as  others  hold, 
the  germinal  cells  or  vesicles  themselves :  the 
latter  opinion  appears  to  be  the  most  probable. 
Seoono,  the  granules  of  the  yolk-substance 
very  soon  collect  round  the  exterior  of  the  ger- 
nuul  vesicles.   These  granules  appear  at  first 
to  be  suspended  in  fluid  ;  but  a  little  later, 
as  they  come  to  collect  round  the  germinal 
teaicleiy  they  are  united  together  in  a  mass  by 
a  firmer  but  clear  basement  substance,  and 
when  the  minute  ova  have  somewhat   in- 
creased in  size,  the  outline  of  this  clearer 
biscaent  substance  of  the  yolk  is  distinguish- 
able. There  is  not,  however,  at  first  any  ex- 
ttmsl  or  vitelline  membrane ;    of  this  Dr. 
Xelaoo  sod  I  have  convinced  ourselves  by  re- 
pealed observations  in  Ascaris  mystax.* 

The  ofa,  as  they  continue  to  descend  in  the 
viien^gaKMis  part  of  the  tube  in  immense 
DODfaav  doseiy  pressed  together,  assume  the 
form  of  sobtrnmgular  flattened  bodies,  and 
come  to  be  arranged  in  series  of  three,  four,  or 
more^  in  a  short  spiral  round  the  centre  of  that 
part  of  the  ovarian  tube  which  constitutes 
the  foXk  orjgaii,  as  round  a  central  axis,  but 
without  being  united  together  by  any  com- 
Doo  stalk  or  other  structure.  A  prodigious 
number  of  ova  are  thus  packed  together  in  a 
Ten' small  space. 

In  passing  through  the  next  part  of  tube, 
which  forms  an  oviduct,  the  ova  are  detached 
from  the  ^iral  and  closely-set  position,  and 
being  surrounded  by  fluid,  whicn  must  here 
be  secreted  within  the  tube,  descend  one  by 
one  through  its  narrower  part.  At  this  place 
they  encounter  the  spermatic  corpuscles  when 
tbey  are  present,  and  undergo  tne  change  of 
fecundation ;  but  whether  fecundated  or  not, 
the  ova  now  lose  their  eerminal  vesicles,  alter 
their  form  from  that  of  flattened  triangles  to 
oval,  become  for  a  time  much  more  yielding 
and  soft,  and  somewhat  later  begin  to  acquire 
as  external  covering  which  they  have  not 
prerioualy  possessed. 

Tbe  peculiar  motionless  and  tailless  sper- 
aistic  corpuscles  sppear,  therefore,  to  come 
into  ooDtact  with  tne  ova  when  the  yolk  is 
exposed  directly  to  their  action.  According 
to  tbe  interesting  observations  of  Dr.  Henry 

*  See  Kdeon's  paper  on  the  Beprodnction  of  the 
Aaesris  M ystax  in  the  IVans.  Boy  Soc  of  Lond. 
1^  pi  563^  pL  28,  flgs.  4&  and  50. 


Fig,  86*. 


>'^'^;j' 


J}evdopmtni  of  Spermatic   Corputcla   in  Aaearit 

nufttax. 

This  figure  is  introduced  to  show  the  several 
stages  of  development  of  the  peculiar  acandal  and 
motionless  spermatic  coipusdee  of  the  Ascaris 
mystax. 

A.  shows  various  stages  of  the  primary  sperm- 
cells  or  rather  sperm-germs ;  in  the  more  advanced 
of  which  towaras  the  right,  internal  cells  are  seen 
forming  by  endogenous  production  within  the 
primary  germ-cells. 

B.  &  a  show  the  second  stage,  in  which  the  sepa- 
rated germ-cellB  have  each  become  covered  by  a 
finely  granular  mass  collected  round  them ;  in  b. 
this  process  is  beginning ;  in  a  it  is  completed,  and 
the  sperm  cells  thus  formed  have  assumed  an  ovoid 
shapeu 

D.  Two  views  of  spenn-cells  in  the  third  staee,  in 
which  a  quadrifid  division  of  the  whole  cell  has 
taken  place  preparatory  to  the  escape  or  separation 
of  the  spermatozoon-cells,  usually  four  in  number, 
proceeding  from  each  sperm-celL 

s.  Various  views  of  these  spermatozoon  cells  in 
which  the  radiated  linear  marking  (seen  in  o.)  has 
disappeared,  and  is  again  resolved  into  granules ; 
the  nucleus  is  seen  from  above  in  the  left-hand 
figure ;  in  the  three  others  being  viewed  in  profile 
the  appearance  of  the  bell-shaped  spermatic  cor- 
puscle with  the  nucleolus  is  perceptible. 

F.  Exhibits  from  right  to  left  the  various  pro- 
gressive stages  of  the  bell-shaped  corpuscle  into  the 
test  tube  form ;  the  remains  of  the  nucleolus  and 

Sanular  substance  are  seen  towards  the  mouth  of 
e  flask-shaped  bodies. 

o.  Illustrates  the  effect  of  water  in  developing 
**  Sarcode"  on  the  exterior  of  these  corpuscles  in 
two  diiferent  stages  of  their  advancement. 
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NelMD,*  a  peculiar  toftening  of  the  OTR,  which  e-ir<'-  O'i>af»otftbail\nimthmhrmti:mn 
may  be  caiTird  by  the  rapid  imbihition  of  fluid  of^on  niDch  man  diTelopadthu(ith(n,ptaai- 
•t  the  time  the  changes  above  mentioned  are    *"» J.""'""!'?  t**  nudtaied  gnmluJ  vaickt  ud 

be  uiipre«ed  bjF  the  ipennauc  corpuBclea  at    ofUwprimuy  geficelli.  ^^^  ^^^ 
_,         .  *■  A  gnap  of  tbna  ova  mora  adnaisd;  tbt 

f %.  87*.  "fV^  Knuular  nlk  ineraued  Id  mutilr  k  u  u 

obMonln  put  the  gsrmiDal  VMictia;  tlu  [wtkls 

/^  /^  /»•>  /i^     ^~.  inoch  n*m)wed  »nd  loaigKlut  elttigMsdi  tl»u- 

(•)(•)         ^        /'7  i^e^o)  tenuJov.  »rena»rlyiBMuni(  tlio.»intb.c«ln 

^-^- Y  -  ti*-'^    V'W/  rwnitn  abortive. 

(••J,  --.  ^~^  /A  /  Two  limilu  ovi  now  ripe,  a  part  of  o»  rf 

®'?'       (•»  •"^'fSft'S         tl>«nia«rtlfldiIlybiirM,.liowWtbe«cap(oftl» 

ii\      VC  ^*ri    Wft?         yolk  gnnnlM  "nd  giwraiaal  vJcIo  with  » .Wat* 

i^       ^<^  ^V      ^^  macolk.  The  retiuiu  oT  the  pMlidn  wbao  dMcM 

from  tha  central  msM  omiUtala,  tceortiDg  a 
UbImdu-,  the  micrDpjU  aporton. 

thii  period;  and  Nelton  ii  of  opimcn  ibl 
thete  corputclea  even  penetrate  coBpteld; 
into  the  yolk-aubitance,  and  uhimauljr  too- 
bine  with  it.  Little  doubt  can  be  esteruiiiei 
that  a  combination  of  the  •pennatic  and  riltU 
line  elements  in  lome  manner  takca  place  m 
this  time,  whether  by  the  direct  intopeD*- 
tration  after  the  mode  described  by  Nebca. 
some  ma;  be  inclined  to  doubt;  but  at  d 
event!  the  spermstoioa  act  immediitdT  ot 
the  vitelline  substance  at  this  stage  of  ite 
progress  of  the  ovwn.  * 

As  the  ovum  descends  in  the  next  psft  of 
the  tube  or  uterus,  the  external  membiae 
becomes  more  dense,  additional  layen  *re 
deposited  upon  it,  and  at  last  it  acquires  nan 

■  PrcAsiiTB]*dwffhas,Inlil«ne«atlr|iabGM 
tTMit-WinlsilwiDg  des  von  Dr.  Csbv  M  da 
Haladso  and  Dr.  Ilelsoa  bd  dn  AscatUca  bAssMf 
tan  Eisdringtu  der  SpanBat4i8aid(a  In  das  Ei.~«(^ 
OiMMU,  4to.,  18M,  called  In  (jiuatioo  tb*  temej 
tt  Nslson's  obssrvatlMU,  sad  sw»iiliii1  that  Kdn'i 
spaimalMoa  at*  oolj  q>illiellal  partldm  btleBftf 
to  tfas  feoul*  pssMCss.  In  s  sabseqasady  p^ 
Usfasd  paur,  sntitlsd,  "  BsataUganc  d«  tm  Di- 
Newport  W  dsD  BstiacUsni  udDr.  Bsnr  !■ 
dsn  Kanlocbto  b«haiipt«t«a  ElndrhiBvfw  d<s  hv 
maloxoidan  in  das  El,  Giessra,  SSth  lUrch,  IBH' 
alilioDgh  Blscdioff  has  sasn  imsoo  to  alt«  U  pv 
Tioiurtgwsasto  tb«  phcoMMDa  of  heaaislkait 
tb«  Aacad*  mvstax,  bo  still  bi  tkl  panr,  sad  is  • 
nadal  msmofa'  on  tb*  snbjaet,  poblubsd  is  Iht 
ZMtseb.  fiir  WUsenscb.  ZooL,  IBM,  roL  vl.  p.  r:. 
sdbons  to  tb*  view  that  tb«  bodis  whkh  t,  ita% 
with  Nelson  sad  UiiisiHr,  rward  is  ^nrauusa 
ai«  IH>  more  tbsn  epithslU]  coUi.  I  have  ilwehni 
sbowQ  that  this  view  is  slh^atbar  anlsasbk  •f' 


tbe  Gunala  pnvloas  to  tbe  Ibcnutioa  of  Ik) 


ictorr  svidsnoa  on  tb*  mmt  t'"' 

M  lb*  psBMration  of  tbs  if«a>- 

ova  of  -"'— '*!  costabNd  is  t^ 

le  voIdom  of  the  last  aiiDted  wnrfc,  tboogb  Oit 

SBttioT  take*  s  djfhreot  view  from  Naboa  sod  WT 

..Q.nn.c.Il.ftomth*app«o,(«c.l«,doftbe  Sik  JS  in,«  Z"™™  taSl^^Srj'JSi; 

ovarian  tcb^  .heir  nacid  .iJillrfoinK  nbdlvtdoo.  u  S^^^t^^  oJ^vTwu'tT^-"^^^-^^^ 

fcjr.ri«.-«..rff.rU„3l^i«Uonofth.  ^^fXiTl^Uf  V^"  " 
to  sppmacb  tt 
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iw  lesa  of  B  tninutdy  tubo-culated  itructurc  Inothers  oftheNematoidWormsandniore 

no  it*  extenml  iiiiriac&    The  ovum  become*  especially  in  Strongylus  and  the  Oordiaoei,  it 

oT  a  rrailor   Bhort  oval  or  nearly  spherical  would  appear  from  the  reaearchea  of  Heias- 

fona.     u   fecundatioii   shall   have   occurred,  ner,  that  the  first  genna  of  on  which  take 

the  embryonic  vewcle  or  cell  makes  its  ap-  origin  in  the  uppermost  part  of  the  ovarian 

pearaace,  and  the  phenomeoa  of  segmentation  tube  multiply  t^  an  endogenous  production, 

mlow  in  rapid  successioa.  and  that  in  this  manner  groups  or  bunches  of 
the  primitive  ovalire  producnl  which  are  coiw 

f^_  gg*_  nected  together  by  pediclea  aiiaiDg  from  the 

Fig.  89*. 


/bntuttoa  of  OH  and  fectaidaliini  in  Gor^HM  5iifr- 
bijiireiu.    (fhm  JUeittiur.') 

a.  A   small  portion   of  tlie  onrian  tube  with 

KToiipa  of  tha  ova  partly  wilhin  and  pirUy  neaping 

.  &omlL 

Tt  b.  Tbras  of  the  mstara  ora  fnaa  Iht  Tower  nirt 

U  I  of  the  DTidnct  surrounded  by  tbs  ■pennstoioa.  The 

ova  an  now  isolated,  and  the  pedicle  of  sach  la 

j^  _  open,  and  is  regarded  by  Meuwisr  as  ■  micropyla, 

U  /  *'''^  spermatozoa,  at  represenud  in  two   of 

tuem,  enter  the  nt^.    The  germinal  vealda  is  still 

S  to  be  seen. 

^                            ^  elongated  membrane  of  the  orieinal  genn-cell 

/.  ^t^fl      /7  wbicn  remains  aa  a  covering  of  the  whole.    A 

^  certain  number  of  these  ova  make  progress  in 

development  while   others  probably  become 

abortive.    As  the  ova  enlarge  they  are  more 

.-.rs...    ^-«™-,»«— «.;  «nread  out  in  the  tube  and  lake  something  of 

M.  A  wtka  <f  the  ovarian  axis  and  early  ova  the  spiral  disposition  which  exists  in  the  Asca- 

MtsAadto  it  from  the  ovarian  tube  of  Stnmgylus  ridM,but  with  this  difference,  as  already  noted, 

afvataa,    Tba  axis  ediiffln  occupies  the  centra  of  ^hat  the   various  ova  remain  connected  to- 


,  .    „  ,  -  ,  .    '  V  eether  bv  the  attachment  of  their  pediclea  ti> 

1.  Vwm  pm  by  HeiMier  of  a  set  of  (he  neailf  middle  of  the  ovanan  tube.     On  the  subse- 

tipt  ova  QlAacMra  mvstax,  which  he  eonoelves  are  quent  detachment  of  the  ova  by  the  break- 

thv  coaoectHl  by  pedicles  toaceniral  axis.  ing  of  these  pediclea,  according  to  Mdatner, 

t  TVomatoraovaof  theswne  somrandedand  ^    niicropyle    M)enure    is   formed    in    each 

f--"iii  iiitN   llii  intarior  1^  what  Meismer  hu  The  accompanying  drawinga  from  Meusnera 

ngwAi  m  a  microprle  fbrnied  by  the  detached  Memoir  will  give  a  sufficiently  clear  idea  of 

p^itle.    In  tbaoTBin  to  the  right  a  spermatic  cor-  his  views  on  this  subject. 
pwjkt  is  seal  Id  the  vitelline  snbstance.     The         jj,g  „„  „f  (he  nematoid  worms  constitute 

pvd  m  teaMfoL  '"  which  the  formative  yolk  la  present,  and 
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in  most  but  not  in  all  of  which  segmentation 
]H  complete.  This  process  was  first  made 
known  through  the  interesting  researches  of 
Koiliker*.  in  MuUer's  Archiv^  1843,  p.  68, 
and  Bagge,  in  his  Inaugural  Dissertation.f 
The  memoir  of  Reichert  in  Miiller's  Archiv.^ 
1847,  contains  very  correct  views  as  to  the 
formation  of  the  spermatic  celb. 

The  accompanymg  figure  from  Meissner^, 
gives  a  representation  of  a  remarkable  form 
of  the  external  capsule  of  the  ova  occurring  in 
some  of  the  Oordiacei  (Mermis  nigrescensj. 

Fig.W. 


Matmrt  mea  of  Memug  mgrneetu,  (/Voai  JfcuMcr.) 


This  figure  is  introduced  to  show  the  veiy  pe- 
culiar cspeule  in  which  the  ovum  is  endoeed. 

a.  Ovum  taken  from  the  uterus  with  embryo 
enclosed  s  the  chorion  and  shell  capsule  with  cha- 
lasa  or  bnuh-Hke  processes  attaohed  to  the  latter. 

1^  e.  The  shell  capsule  e  burst  scross  the  equa- 
torial groove,  allows  the  ovum  h  to  escape  with  the 
chorion  and  embiyo  contained  within  it 

The  ova  of  Trematoda  are  generally  of  a 
long-oval  (brm,  and  of  middle  size.  They  are 
enveloped  by  a  shell  membrane  of  consider^ 
able  firmness,  and  which  is  not  unfrequently 
of  a  dark  brown  colour.  The  yow-sutH 
sunce  contams  fat  corpuscles  simple  and 
compound;  and  there  is  aserroinal  vesicle 
present,  which,  however,  from  the  deep 
ooloaratioo  and  other  circuoutances,  is  often 
very  difficult  of  detection. 

In  these  animals  an  interesting  peculiarity 
in  the  arrangement  of  the  reproductive  organs 
exists,  in  the  separation  of  the  germ-forming 
and  yolk-forming  portions  from  each  other ; 
in  the  first  of  these  organs  germind  vesicles 
or  clear  nucleated  cells  alone  being  produced, 
in  the  other  the  opaque  granular  atty  matter 
which  furnishes  the  vitefius.  This  arrange- 
ment was  first  described  by  Von  Siebold  in 
1896.$  The  germ  organ  is  generally  in  the 
form  of  a  rounded  sac,  which  is  filled  with 
the  nucleated  germ-odls  or  vesicles  in  various 

*  See  his  admirable  memoir  on  the  first  changes 
In  the  fecundated  ovum,  principally  referring  to  the 
Kntmroc 

t  UiMOrt.  Inan^.  de  Evolotiooe  Strongyli  auri- 
cuiarie  et  Ascah«li«  acuminata,  Krlangasb  1841. 

JZ«llach.  mr  Wissea.  ZooL  viL  pi  iL 
Wicwmaaa*s  Archiv^  1836.  p.  S17,  Tafi.  vL, 
Mailer's  Archiv.  183«,  p.  182.  Tsfl.  jl,  fig.  1. 


stages  of  devebpmcut.  Hie  vitdEiie  orgss  ii 
double,  each  one  consisting  of  ccecsl  tulMa,  in 
which  the  opaque  granular  volk-substsace  is 
secreted.*  The  ducts  of  tnese  two  orgioi 
meet  in  a  common  cavitv  or  uterus,  sod  the 
germs  descending  into  thb  carity  are  thert 
enveloped  by  a  portion  of  the  vitdlme  nsn, 
and  shortly  afterwards  an  enclosing  ritdlioe 
membrane  is  fisrmed.  These  animsls  baD{ 
hermaphrodite,  the  vas  deferens  of  the  oialc 
organ  or  testicle  leads  into  the  uterine  csvitT ; 
and  it  would  appear,  therefore,  that  in  ausj 
cases,  if  not  in  all,  impregnation  tskes  phce 
by  the  access  of  the  spermatic  corpusckt  to 
the  elements  of  the  yolk  and  germinsl  vcsidc 
just  at  the  time  when  they  are  brought  toge 
ther  to  form  the  ovum. 

This  separation  of  the  germ-fonninf  ssd 
yolk-fomiing  parts  of  the  ovarian  organ,  which 
IS  so  apparent  in  the  Trematoda.  is  not  is 
truth  so  great  a  departure  from  the  more 
fiimiliar  structure  of  other  animals  as  might  at 
first  be  thought ;  for,  as  Leuckart  hu  wcU 
observed,  there  are  other  examples  of  the 
same  disposition,  or  an  approach  to  it  Thus 
in  Insects  and  in  Nematoid  Worms,  as  we  hsw 
seen,  it  is  fi*om  distinct  parts  of  the  eeoital 
tube  that  the  germs  and  yolk  are  proaucfd ; 
and  more  or  less  of  the  same  anranfcment 
exists  in  all  instances  in  which  the  rorn  of 
the  ovarr  is  tubular. 

The  Cestoidea  present  a  great  dmilsritf 
to  the  Trematoda  in  the  arrangement  of  the 
oiigans  by  which  the  ovum  is  formed.  Indeed, 
notwithstanding  the  difference  of  their  antece- 
dent stages  of  development,  the  structure  of 
the  mature  sexual  joint  or  proglottis  of  the 
tapeworm,  offers  so  great  a  resemblance  to  thst 
or  some  of  the  Trematoda.  that  they  have  bees 
regarded  as  identical  bv  several  recent  obeer* 
vers.  In  each  sexual  joint  of  the  tapewons, 
the  testicle  and  the  two  parte  of  the  ovsrisn 
organ  coexist,  and,  as  stated  in  an  esriiff 
part  of  this  article,  arrive  at  maturity  simiil* 
taneously  in  the  posterior  or  oldest  scgmeeti 
of  the  body.  Van  Beneden  has,  in  his  recent 
work  on  the  Cestoid  Wormsf ,  described  very 
clearly  the  structure  and  relatioiis  of  the  gcr- 
migcnous  and  vitelligenous  parts  of  the  repro- 
ductive organs  in  the  complete  segments  or 
proglottides  of  a  variety  of  Cestoid  wonas> 
The  ova  originate  in  the  first  raeotioocd  of 
these  organs  as  germinal  vesiclea,  and,  passiiHS 
into  the  vitelligenous  part,  meet  with  the 
yolk-masses  formed  there.  Near  the  uxx 
pUce  is  situated  the  seminal  vesicle,  from 
which,  doubtless,  the  spermatic  substance 
easily  reaches  the  ovum  as  it  descends  in  the 
course  of  its  formation.  The  ova  then  ac- 
quire an  external  envelope,  and  pass  into  the 
cavity  termed  a  uterus.  As  they  come  to  be 
accumulated  in  gradually  increasing  qusntitv 
in  the  hitter  cavity,  they  distend  it  to  a  grcsi 
degree,  so  as  to  cause  it  to  pervade  in  various 
forms,  ramified  and  others,  the  whole  body  of 

«  See  slso  Thssr  on  this  subjset,  in  Mftlkr** 
Afchiv^  1850,  p.  628. 

t  M^m.  ear  les  Vers  CesloidM.  Aoad.  B«!y.  ^ 
Belgiqu^  torn.  xxv.  1860,  see  plaU  & 
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the  pro^ottis ;    and  finallv  they   are   dis-  line  membraney  obscures  the  latter  envelope, 

charged  from  this,  usually  after  the  separation  and  thus  has  made  its  existence  doubtful  to 

of  the  joint  fhom  the  main  tapeworm,  by  the  some  observers.      This  albuminous  deposit 

irrmilar  rapture  of  the  outer  wall,  or  bv  a  also  exists  in  Echinus,  but  is  in  that  animal 

cemtal  aperture.  Here,  then,  we  have  another  distinguishable  from  the  vitelline  membrane.  * 

instance  ofthe  combination  of  the  several  com«  The  colour  and  opacity  of  the  volk-sub- 

pooent  elements  of  the  ovum  together  with  stance  in  the  mature    state  of  the    ovum 

the  sperm,  previous  to  the  enclosure  of  the  usually  prevent  our  perceiving  the  germinal 

whole  by  a  membrane  so  as  to  give  the  form  vesicle ;  but  in  the  earlier  stages  of  formation, 

of  a  complete  ovum.  when  the  ovum  is  of  lighter  colour  or  even 

The  ova  of  most  of  the  Cestoidea,  as  in  the  quite  clear  and  transparent,  a  germinal  vesicle 

eommon   tapeworms,  are   of  proportionally  with  a  single  distinct  macula  is  easily  per- 

imsll  size.     The  external  envelope  is  iirro,  ceived.    This  vesicle  has  disappeared  in  the 

thick,  and  nearly  homogeneous ;  sometimes,  ova  which  are  deposited.    The  segmentation 

however,  presenting  a  slight  appearance  of  of  the  yolk  is  complete  in  the  Echinodermata : 

fine  radiated  striae  passing  through  it,  which  the  process  has  been  fully  traced  by  Sars  in 

realls  the  structure  of  the  thick  membrane  Asteriasf ,  and  by  various  observers  in  some 

of  the  Fbh*8  ovum.    The  vitelline  substance  other  genera. 

ii  very  finely  granular,  or  almost  clear ;  the  It  was  in  the  ovum  of  Holothuria  tubulosa 

gera^ttl  vesicle  is  perceived  with  difficulty,  that  Professor  Johannes  Miiller  first  made  the 

bat  is  of  large  size.*    In  some  Cestoids  the  novel  and  interesting  discovery  of  an  aperture 

external  envelope  is  of  a  brown  colour,  as  in  leadine  through  the  thick  external  membrane 

the  Tirematoda,  and  in  others  presents  pecu-  towards  the  yolk ;  an  observation  which  has 

br  forma  and  prolongations  from  its  surface,  been  confirmed  by  various  other  physiologists  j: , 

A  de&cate  vitelline  membrane  is  described  and  has  been  productive  of  important  con- 

vitloB  the  outer  covering  by  some  authors. -j*  sequences  in  its  extension  to  a  number  of 

The  segmentation  of  &e  volk  appears  to  ne  other  animals  in  which  such  an  aperture  was 

comptete ;  but  this  process  nas  been  observed  not  previously  suspected  to  exist.    Miiller 

obIt  ia  a  few  instances.      ^  brousht  this  observation  before  the  Berlin 

Of  the  ova  of  the  Cystic  Entozoa  nothing  Academy,  and  it  was  noticed  in  the  printed 

Bccdheiebe  said,  seeing  that  it  has  already  report  of  the  proceedings  in  1851.    A  more 

beat  thown  that  the  several  genera  of  this  detailed  account  of  his  observations  on  this 

Older,  vis.,  Cysticercus,  Coenurus,  and  Echi-  subject  is  given  by  Miiller  in  his  Archiv.  for 

Mooecos,  are  only  larval  and  aberrant  forms  of  ia54  (p.  60.).    The  very  thick  covering  of 

die  Cestoid    worms,  and   bdng   immature  the  ovum  of  Holothuria  presents  an  appear* 

loimils,  never  produce  ova,  excepting  through  ance  of  radiated  lines  runnine  through  it  per- 

tkat  more  advanced  stage  of  cestoid  develop-  pendicularly  to  the  surface,  wnich  resembles  in 

■kbl  some  degree  the  marking  in  the  membrane 

Eckmodermata.'^The  different  orders  and  of  the  Fish's  ovum,  but  is  not  so  distinct,  and 

bflufies  of  this  class  are  all  of  distinct  sex,  so  does  not  appear,  as  in  it,  to  be  produced  by 

fitf  as  is  yet  known,  with  the  single  exception  visible  tubes  or  pores  passing  through  the 

of  one  of  the  Holothurida,  viz.,  8ynapta(8.  membrane.  The  canal  ofthemicropyle  pierces 

Dufcnuea),   described    by  Quatrefages^  as  the  whole  thickness  of  the  radiated  membrane; 

presenting  a  oomlnnation  of  the  testicles  and  but  Miiller  conceived  that  it  did  not  perforate 

ovaries  in   one  organ,  resembling  in  some  the  delicate  vitelline  membrane  placed  on  its 

ncBsure  that  which  exists  in  the  Gasteropo-  hmer  surface.    Leydig,  however,  and  Leuck- 

doos  Mollusca.  art  are  of  opinion  that  the  canal  passes  com* 

In  the  females  of  Echinus,  Asterias,  and  pletely  into  the  interior  of  alhhee^-covering^ 

HokMhorin,  the  ova  have  been  studied  with  and  reaches  the  surface  of  the  ydk,  so  that  it 

caie  by  different  observers.    In  all  of  them  may  convey  the  spermatozoa  to  that  body, 

the  ova  presenty'when  mature,  more  or  less  of  The  entrance  of  the  spermatozoa  has  not, 

a  deep  yeUow,  orange,  or  red  colour,  which  however,  as  yet  been  actually  observed, 

briongs  to  the  yolk-substance.      This   sub*  According  to  Leydig  the  thick  membrane 

stance  is  finely  granular,  and  is  enclosed,  at  may  consist  of  several  layers  united  together, 

least  in  some,  as  Echinus,  by  a  delicate  such  as,  internally  the  vitelline  membrane,  the 

vitdfine  membrane;  but  in  others,  as  Holo-  thick  albuminous  part  in  the  middle,  and  ex* 

thnria,  there  is  a  considerable  deposit  of  an  temally  the  nucleated  layer  formed  by  the 

aQNiminoaa  layer   of  a   peculiar   structure,  remains  of  the  ovarian  capsule.  Leuckart  and 

which,  from  its  adhcriiu^  closely  to  the  vitel*  Leydig  have  also  pointed  out  the  fact  that  the 

.«     -_.,,- ,     «,«„_,    A    V     A.    toAo  formation  of  the  canal  of  the  micropyle  in  the 

p.  a??/5S^                      •         ^  ^  ^^  Holothuria  proceeds  from  or  is  con- 

t  DocaOs  as  to  &  fCrnctaro  of  those  ova  will  be  nected  with  the  original  attached  and  pedicu- 
feead  ia  tlie  work  of  Voa  Siebold  in  Burdach's 

Physologie,  voL  fi. ;  in  I>njanliD*a  Hist  Nat  det  *  Derb^  in  Anna!,  des  Scien.  Nat  1847, 8*  S^r. 

H^indMi,  wo  pL  ix.  and  zii  ;  hi  Blanchard's  vol.  viii.,  p.  80,  and  Leydig  hi  Mailer's  Archiv.  for 

Benoifi  is   the  AnnaL  d«o  Scien.  Nat  for  1848,  1864,  JP>  812. 

pL  m ;  in  Tan  Bcnedeo's  work ;  and  in  Kochen-  t  Wiegmann's  Archiv.    1844,  and  AnnaL  des 

aoeiAei'i  SMie  recent  Handbach  der  Parasiten  des  Scien.  Nat,  8«  s^*.,  vol  iL  p.  190. 

HiBwIicn,  &L,  Leipsiff,  1856.  1  Leackart  in  Biachoff 'a  Wiederlegung,  &C.,  1854, 

I  AaaaL  das  Sdso.  Nat,  184S,  zvil,  and  Leydig,  loc  dt 
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iat«d  coctdkioii  of  the  ovum  in  the  omj,  that    obienred  t^  Leuckut  in  the  Holochom  ta- 

it  u  in  Tact  the  remain*  of  the  divided  pedicle    bulosi,  banning  to  be  rormed  in  ibe  onna 

■fter  tfae  ovum  i*  wpantted  from  the  pW«  of    lubuance,  which  they  cauie  to  bulge  or  pt»- 

iti  original  fonnation.  ject  when  thej  enUrgie,  to  h  to  hast  iou  th> 

ovarian  cavity.    The  voth-gnuiule*  Um  raw 

f^,  9|>,  tobedepa«itedrouDduieTeiiicle*,reod«ria|tbe 

ova  opaque,  but  during  ail  thia  tanethcoiiB 

ia  attached  and   enveloped  by  the  ocipni 

CBipeule  derived  from   the  ovary  (  the  iW 

minouB  layer  is  then  depouted,  and  the  ona 

being  detached,  the  micropjle  remaiiu,  u  •!• 

ready  suted,  as  the  peribratkM  ia  the  pedick 

of  attachmenL* 

Pob/pma. — Although  the  greater  ainte 
of  tfae  Poh^  are  comDOOiilv  multifdied  bjri 
process  of  geaunation,  as  Da*  alieady  bni 
atated  in  a  former  part  of  this  article,  yet  tbt; 
are  all  capable  of  attaining  sexual  complm- 
nesi,  and  are  also  ivprodiiced  by  meui  rf 
fecundated  ova.  From  the  varieties,  boaeni. 
presented  by  the  form  both  of  the  gcnuuki 
and  true  ova  in  difierent  genen  of  Pdipck 
considerable  difliculty  baa  been  eipcrinn^ 
in  determining  the  exact  circumttaacci  is 
which  the  ova  are  produced,  and  the  iMotr 
tioti  between  the  germs  from  which  true  on 
and  thoae  from  which  gemma  are  forwtiL 
Thia  is  more  especially  the  case  among  tbe 
a  BohOtKr^  taMMo.  ciliobrachiate  Polypes  or  Bryoioa,  whicb  ii 

iMfdig.')  their  general  organiaation  approach  vei^  ncari; 

.    .         .1     _>       J  .1  A .1.       thelunicateMoUusca,  but  which  in  tbeu-iBOilf 

MagtanfthalrdsvelapDieDtj  thnv  of  tliem  pr^«ct  -t'olvpes. 

fnaa  Um  iiuur  ioibce,  of  wbicb  a  ft  the  most  da>         The  ova  of  the  commou  Hydra,  slrMdjr  n- 

n  tills  OB*  tb(  pcdicolaud  attachmeot  ferred  to  in  a  previous  part  of  this  anidb 

re  of  thsoTom  by  the  nadesMd  ovarian  prwenl  the  character  conunoo  to  tbe  «la«.  of 

e.  A  moce  wATtBoA  ana  now  sspaiatad  ftwa  membrane,  which  seems  to  be  formed  froa 

tbe  oTuy.    Extomally  the  noetealad  nmalu*  of  modified  cdls,  and  which  ia  aometimes  tMtl 

tha  ovicmpnla  sra  npraaaniad  i  iasldfl  tbu  tba  with  rough  processes  or  projecting  bristio « 

thkk  slbuminooi  layer  marked  wjtli  rsdisled  lines,  barbed  spines   somewhat    like  those  of  lk> 

and  ilned  closely  by  tiie  viteUIn*  membnne;  both  Brvoioa. 

ihrSiSo^.fari^''S'tKpl^.jr^^Sdl^  '»  '*•"  Tubularid«  and    Sertnlarid*  ita 

fanaerty  axialed.  o'*  ■>*  formed  in  ovigeroua  capaules,  au* 

may  be  regarded  as  modified  individusis  c 

Ttte  miffopyle'aperture  has  also  been  ob-  polype-beads  of  the  compound  animal  fbraxJ 
■erved  in  other  Echinodermata,  vii.  by  J.  by  gemmation.  In  some  instances  tbcM  •" 
Hilller  in  Ophiothrii  (ragilis,  in  which  he  detached  from  the  parent  stem,  as  in  Tube- 
atatea  its  diameter  to  be  t^n^",  aod  b^  hi*  laria  indivisaf  i  in  other  genen  they  Jtam 
a»iiMaaMiillerioStema*pisthala**einoides.*  attached,  and  their  ova,  or  the  ciliated  (•■ 
Thia  aperture  has  not  yet  been  observed  in  bryoa  developed  from  tbero,  are  diicfasrpJ 
the  ovum  of  Echinus.  In  the  fecundated  from  the  cavities  in  which  they  are  fonaii',: 
ova  of  this  genus,  however,  Derb^  obnerved  but  as  the  phenomena  of  the  prodiicuoe  J 
apermaloaoa  to  have  pained  through  the  thick  these  ova  have  been  fully  described  by  Prv 
eatemal  albuminous  covering,  but  not  within  fesiorRymerJonesin  thearticIePoLTPirs". 
tbe  more  delicate  vitelline  membrane  i  but  in  it  it  unnecessary  to  enter  into  bnher  detah 
this  animal  the  esEcmal  covering  is  more  like  with  regard  to  the  process  in  this  place, 
a  layer  of  soft  albumen  than  a  dense  mem- 
brane aa  in  Holothiiria.  *  In  addJOcn  to  tbe  nsmoln  pnTioariy^w*^ 

TheovBofEchinodermatatakelbeirorigin,  description!  of  the  ova  of  Echinodeimsu "iU  l« 

or  tbe  gennmai  vesicle*.     Ibeae    bave  been  IMI;  of  Asimcanihkm.  in  Wagner's  PmliwsW' 
and  In  tbe  bib  Pert   of  Cuiu  and  Otto's  TiW 

*  Th«  mknpyle  was  reprcsentsd  in  the  oram  of  AnsL  Camper.  {UuMeofEcUnoatiyDeriih.lv-'V- 

Hciiolbnrla  laboloaa  by  K.  Wigner  in  bU  loonsa  and  by  Krohn  in  iMtr.  ni  Entaick.  dsi  bnip'' 

Zootoniua,  tab.  xiaii..  G(.  II.,  before  iu  natora  lerven,  UeMelberg.  IMS,  he. 

WM  haowa.     Tlif  Ant  dinvaiy  of  ■  micropyle  in  t  Sir    Jobn    Dalsell,    Bemarkabb  Alimtk  ■ 

IbosalmalovDniiitlierTfondueloJ.  Hilller.   Tfae  acotlud,  &c 

neat  obserrstlaos  of  ■  inBiUi-  natu*  era  liiose  of  t  i>URianier  and  Van  Beaaden^  ResMicbei.  U 

Lcuckart  and  Keber.  Uem.  of  the  Atad.  of  Btlgiom,  IMi,  lam.  in. 
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la  Hydractinta  roan.  Van  Bennlen  aacer-  the  Btomuh.    They  are  described  as  com- 

tiined  the  existence  of  the  genrinal  veMcle  mendng  by  the  formation  of  genninal  vedclea 

tod  nncleua  within  the  otb  while  itili  con-  with  nuclei  or  maculs,  nnd  as  haiing  aubse* 

lained  in  the  capsule;  and  it  appean  that  in  quently  the  granular  yolk-subslance  deposited 

■II  true  oTm  of  the  Hydrozoa  the  vitellua,  round  each   vesicle ;  and  these  authors  de- 

vhich  coDsista  of  finely  granular  nibatance,  scribe  the  same  ova  as  acquiring  at  a  later 

uixlergoei  a  complete  a^inenlBtion  in   the  period  the  peculiar  homy  or  cellular  covering 

nme  manner  as  in  other  animala  in  which  it  which  forois  the  two-volved  shell  membrane 

present!  a  similiir  structure.  long  known  as  belonging  to  the  winter  ova 

In  thecommoo  fretb-waterpolype,in  which  of  this  and  several  other  genera  of  freah- 

origeroua  capsules,  or  ova,  ana  spermatic  cap-  water  polypes.    But  with  regard  to  the  na- 

lolei  were  found  coexistent  on  the  same  in<  ture  of  these  bodies  and  the  mode  of  their 


dividuals,  I  observed  sometimes  the  spermatic  formation  some  doubts  may  arise  i 
cspsulea  brought  into  contact  with  the  surface  quence  of  the  researches  of  Professor 
of  the  ora  by  the  bending  round  of  the  body  of    The  bodies  in  question   are  at  first  nearly 


tbe  polype  at  the  time  when  the  spermatoioa  spherical  and  of  a  li^ht  or  milky  colour ;  they 

were  being  discharged.     This  took  place  pre-  become  later  of  an  oval  form,  and  flattened  or 

Tious  to  the  formation  of  the  firm  external  discoid,  and  the  cells  of  the  shell-covering 

covering ;  but  I  could  not  determine  whether  are  then  developed,  and   acquire   the   deep 

fecundation  had  thus  taken  place  or  whether  brown  colour  wnich  very  generally  prevails 

uj  ^lermatoioB  had  penetrated  the  ovum.  among  these  bodies  when  arrived  at  maturity. 

Id  MNne  of  the  Hydroaoa,  as  in  the  com*  and  which  makes  it  impossible  to  trace  farther 

mon  green  polype,  the  ova  are  single,  while  in  the  changes  within  the  ovum.     These  cells 

others  tm  in  Hydra  fusca,  figured  by  R.  Wag-  are  developed  to  a  greater  extent  round  the 

ncT*,  there  are  several  ova  enclosed  in  the  widest  margin  of  the  disc,  so  as  to  form  there 

nine  c^wule.  a  thick  ring  or  border,  which   is  aderwards 

It  is  remarkable  that,  while  in  some  Hy-  cleft  in  two  when  the  valves  of  the  shell  open 

dfDMa  the  ova  are  developed   from  animals  to  allow  the  escape  of  the  embrj'o. 

«hkh  retain  tbe  [tolype  form  in  their  com-         The  same  authors  have  described  the  pro- 

ptelt  KXoal  condition,  or  from  modified  po-  pagation  of  the  Paludicella  to  take  place  in 

'jpe  hnda,  in  others,  as  in  Coryne,  FnliU  summer  by  means  of  buds,  and  in  winter  by 

In  aad  CampanuLirk  dichotonta,  it  is  only 

frra  B  laednsoid  progeny  separated  from  the  J%-  ^^• 

polype  stock  that  the  true  ftKundaled  ova  are 


1b  AntbowM,  the  most  of  which,  as  Actinia, 
Aleyomnm,  Veretlllum,  Oorgooia,  and  the 
Corallines  are  hermanhrodite,  the  ova  consist 
of  Snely  granular  yolk,  germinal  vesicle  and 
marala,  aad  undergo  complete  segmentation. 
Tbe  Btjowm  may  be  most  a{>propriately 
considered  in  thia  place,  as  they  present  con- 
nderaUe  analogy  to  the  compound  polypea 
m  the  mode  of  their  reproduction.  Tney  are 
tf  *eptnte  seies,  and  appear  to  be  propagated 
m  three  modes,  vii. :  1st,  by  gemmation; 
2nd,  by  true  fecundated  ova ;  and  3rdly,  hy 
botbes  which  have  long  been  r^arded  as  ova, 
but  ahick  according  to  Professor  Allman's 
recent  researches  may  rather  be  considered  as 
peculiar  encysted  gemmules,  and  may  pro- 
bably be  analo^oua  to  the  so-called  winter 
o«i  of  DaphiuB  and  Lacinularia  to  which 
rdncDce  baa  previously  been  made. 

Tbe  developmeiit  of  the  true  ova  of  Pedi- 
ceUina  observed  by  Van  Beneden  has  been 
already  described.f  In  this  instance  the  ova 
>n  anaaged   in   dusters   surrounded   by   a 

vent  capsule.    In  each  ovum  the  finely  BoMtri.  ( jVon  ^n  Bamiai.^ 

ar  yolk  undergoes  a  complete  segmen-        TbsM  reprint,  accoidins  to  ProbMor  Allnun, 

wuuB.    The  germinal  vesicle  possesses  a  sin-     not  th«  true  on,  bat  the  Winter  ora  or  >*  Stato- 

^  macula.  bUstt."    a.  The  otuid  pravioiu  to  the  dapoait  of  tba 

Acnrding  to  Van  Beneden  and   Dumor-    =«"-'^  covefing  and  muginal  plat*,    b.  This  a.- 

b-xTrtirrva  of  Alcyonella  «e  developed  in    ^^r^l.TSi  'v^S^tt^^rr^U"  ^^ple^^A 

ortoaa  sacs  oonnected  with  the  inner  end  of    ihowing  the  structure  of  the  eellnlw  border  which 

1*  afterwinli  cleft  in  two  at  the  edge,  when  the  em 


t  SeB^t3.aadjif.l9.ofthisarth^  &  An  ovam  at  an  earlier  stags  abowing  the  < 

t  luB.  isr  Its  Foiypea  d'Esn  doace.    Aod.  da     cspsale  in  pnrt  remoTed  fKim  onevide  of  tbe  01 
•((iqa^  1H2.  and  ita  cellular  coveriDg. 
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memiH  of  true  on,  h  well  m  by  aluched    winter  ova,  or  the  bodie*  prorided  wiib  At 

bads,    which    lait   are    then    covered    by  a    corneous  enveti^ie,  are  Tonned  chid);  lavwdt 

■trong  corneous  envelope,  and  have  received    the   autamn    and  winter   season  ;  sad  tht 

strength  of  their  covering  has  generallv  beta  n- 

J%.  93».  garded  ai  a  provision  for  the  protectloa  of  the 

germ  firon)  the  hurtful  inSuencei  of  the  vims 

season.    During  two  seasons  I  have  obsetrtd 

the  production  of  these  bodies  from  the  Plu- 

maiella  repeni ;  and  I  have  kept  them  lluMgh 

I         the  winter  tilt  the  [wlypes  woe  developed, 
and  issued  from  them  in  the  eosuioc  sunnset. 
From  his  careliil  observatioD  of  these  b» 

FSg.  9*«. 


(Am  P 

Th[|  is  th*  saoii  ai  that  reprssvitsd  br  Tupa 

nnutinef  bud!  ia  PalmSitna.     {Horn  Vim        tmdv  th«  muns of  " Criatatslla  miicvda."  Is  x ih 

Btadln  ud  dnwrtfcr.)  flat  Ruf so*,  snd  In  a.  tba  narrow  ad^rftbtBTai. 

is  npiscnUd.     lis  two  vilves  of  Iha  egg  » — 


a.  On*  of  the  Polvpes  of  PslndinlU  EbraibergU    ing  hav*  opened  •Bperiorly,  uid  the  embfyo,  wk»» 
eoatncted  within  lU  cell,  showing  at  the  nppar     (Jready  pmnnatu  three  eroi        ------ 

part  towaids  tiie  right  the  camm«ooen>ent  -''*-- 
nrmatioo  of  the  *— '  *■-  "'■ "■  -*  — 


"PPW     sinadv  a 


-     -w k1  inner  layers  of  lh.cell-walL  (Sea  in  several  genera,  Proieaaor  Alln«sa  k" 

jJ^l^^^Ji  Ji^!:..rj;  b-^'^r  s2  -*'«■ « ^i  «->-»-?  ^^  ^^'^  r^ 

vericnijj  cells  which  Kpai^e  the  eeiicrst  and  «i-  "^  previously  supposed,  true  ova,  but  rsihff 

docyit  an  Man  more  dirtlncilT.  separated  genimules;  and  he  concaves  h 

c.  AaMraadvancedst^eofihesama,lntamaUyi  Van  Beneden,  who  has  descHbod  thor  fora 

tka  part  from  whidi  tiM  embryo  polypml  arises  is  ,nd  structure  so  well,  must  have  confounM 

'^i^t^iJrs^iZi^ .« show  th.  th-  -^^  °*",'??i«  '"i-'^^' 

dilIte«naW.«>  the  pn>c«.  by  which,  tme  bad  «"h«  "tages, «  has  faded  to  d«mii|wJ.  br 

arista  asd  that  by  wUeh  ovs  are  prodnosd.  tween  them  and  the  true  ova.     This  dMar- 
lion  AlUnan  haa  succeeded  in  loalung  In  i*- 

the   name  of  propaguta.      In    Fredericella  certaining  that  ihe  true  ova  and  these  bome 

thev  deacribe  a   propagation   by  means  of  do  not  arise  in  the  same  aituadoo,  sad  ibi< 

boda  and  by  ova  provided  with  the  itrong  these  winter  ova  or  genunules  do  not  in  tbef 

homj  envelope.     In  AicjondU  and  Lopho-  earliest  stag^  present  anv  germinal  vesicltct 

put,  bcridea  the  usual  prop^ation  bj  truds,  macula  as  the  true  ova  lio,  and  do  not  sto- 

and  by  the  common  ova,  theaa  authors  have  wards  undergo  an;  s^raentaliao.     Tbei  sn 


main  within  the  parent  animala  )  but  they  vith  the  inaideof  the  eellof  thepolypUe,<^ 
have  not  stated  particularly  the  umniitr  in  same  bodv  which  was  described  by  Van  Be- 
which  tbcae  ova  originate,  oor  their  diSerence     neden  and  Duroortier  as  an  ovary,  but  whicl 


from  thoae  which  receive  the  corneous  en-  Aliman  regards  rather  as  aoalogous  b 

velope.     The  difficulties  presented  by  these  gnnraiferous   stolon   of  the   solitary    Ssl)"- 

vaheties   seem    to  be  in    some   measure  re-  These  bodiea  Profcaaor  AUman  proposes  lo 

moved  by  the  view  olTered  by  Professor  All-  call  stalo-Masta.     He  fartba-  diaeoveted  thtf 

man  of  the  nature  of  the  bodiea  last  men-  there  is  a  true  ovary  with  ^uine  ova  wb>B 

tioned,  to  whkh  I  will  now  advert.  mtj  be  distinctly  observed  in  Alcvonelb.  u^ 

h  baa  long  been  known  that  the  lo-called  which  is  situated  in  the  walls  of  tbc  codK}* 
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aeai  the  Bnterior  ertremitjr  of  the  cell.  A  tute  the  genninel  vesicles,  round  which  the 
number  of  ofa  were  found  in  the  ovary  con-  ^ranuler  j^olk' substance  is  gradually  deposited 
laioiog  the  distinct  geroiinal  vesicle  with  in  increasing  quantity.  The  coniplete  s^men- 
macuJ*.  He  also  obt^ed  the  segmentation  tation  of  the  yolk  has  been  obseired  by  Von 
of  tlieae  o*a  in  the  usual  manner,  and  the  Siebold  in  Cyanea  surita.*  The  jolk-sub- 
convetsion  of  the  segmented  mui  into  a  stance  is  olien  highly  coloured,  violet  or 
ciliated  embryo,  within  which  the  ueir  polype  yellow.  In  the  former  part  of  this  article  I 
is  BubBcquently  developed.^  have  referred  to  the  manner  in  which  some 

Sfaould  these  observations  prove  correct  compound  Hydroida  are  propagated  throueh 
and  be  applicable  to  the  other  instances  of  their  medusoid  progeny.  These  medusoid 
iimil*r  winter  ova  among  the  Bryozoa,  they  individuals,  lilie  the  ordinary  Meduste,  are 
ma^  tead  to  remove  some  of  the  difficulties  of  separate  sex ;  and  they  must  tfaererore 
which  exist  in  regard  to  the  various  repro-  be  looked  upon  as  the  complete  slage  of 
ductire  bodies  occurring  in  these  animals ;  the  polypine  animals  from  which  they  have 
Imt  farther  researches  seem  stilL  neceasary  to  proceeded,  whether  they  have  their  young 
point  out  in  these  and  in  other  polypine  ant-  developed  while  the  parent  remains  at- 
naU  more  fully  and  minutely  the  relation  be-  tached  to  the  nursing  polype  stock,  or  have 
tween  the  three  kinds  of  reproductive  bodies,  assumed  the  separate  and  independent  mode 
nz.,  true  ova,  separated  gemmules,  and  at-  of  life  in  a  more  complete  state  of  develop- 
lacbed  buds.  ment.    There  are  nuuiv  varieties  in  the  de- 

AcalefJkx. — It  is  remarkable  that  notvrith-  gree  of  perfection  to  which  they  attain  even 
itanding  the  very  close  relation  in  which  these  while  remaining  attached  to  the  polype ;  but 
■ninwis  Btand  to  the  Anthoioid  Polypes,  the  tlia  general  principle  of  formation  is  tne  same 
fanD  of  their  ova  is  not  the  same.  The  Dis-  throughout  the  wnole  of  the  hydroid  animals, 
copbots  (Mednste)  are  of  distinct  sexea ;  the  the  remarkable  and  constant  fact  with  regard 
Ctmophora  (Beroea)  are  hermaphrodite ;  the  to  the  mode  of  iheir  reproduction  being  this, 
l>ipbonopbara(Diphyids)arevuiouB,orbear,  that  the  immediate  product  of  development 
b  the  maniwr  of  compouud  animal  stocks,  a  from  the  ovum  which  has  been  formed  by 
TBiiety  of  soida,  sometimea  of  one  sex  alone,  sexual  generation  Irom  a  Medusa  or  medusoid 
at  other  times  of  different  aezes  on  the  same  animal  is  invariably  an  attached  Polype,  and 
Hem.  that  the  medusa  or  medusoid  is  the  product 

The  atmcture  of  the  ova  in  Meduse  is  of  a  non-sexual  process  of  gemmation  from 
cunndy  aimple.    They  are  originally  formed    this  polypestem. 

[ran  nntHite  cytoblasta  which  soon  acquire  a         Protozoa, — With  r^ard  to  the  Protozoa,  or 
kiatle  miclcns  or  macula,  and  are  enclosed  in     Infusoria  and   Rhizapoda,  it  is  unnecessary 
■  (Uieate  external  membrane.    Hiese  consti-    to  add  anything  here  to  what  has  been  stated 
in  the  several  articles  on  these  subjects  and  in 
afonner  part  of  this  one,  excepting  the  remark, 
that  continued  researches  appear  to  show  that 
as  the  sexual  distinction  has  not  been  de- 
tected, and  may  probably  be  absent  in  these 
aoimals,    the   nucleus    of  the    monocellular 
forms  of  these  beings  may  hold  the  place  of 
the  germinal  vesicle  in  them,  and  tnat  the 
processes  of  division  and  production  of  in- 
ternal gemmules  takes  the  place  of  true  ovu- 
I  lation.    At  the  same  tune  it  must  be  admitted 

1  that  it  is  b^  no  means  improbable  that  the 

sexual  relations  may  yet  be  discovered  in  the 
lowest  monocellular  animal  bodies,  as  has  re- 
cently been  the  case  in  some  of  the  simpler  and 
DnOopmat  of  On  o«  o/^imJ^Ao.  monocellular  Alp,  and  that  as  our  knowledge 

of  the  process  of  reproduction  io  these  beings 
ThcN  figi.™  giTB  m.™fied  views  of  ih.  diffe-    jg  ,tj|i  ^^^  \^,rax\.fA.  it  may  be  destined  to  un- 
"^^T^^  Ur  ^Rhi.o.Lms."  ""  Thrprit^tiv'     d««o  even  greater  progn^sive  changes  than 
pnn.    *.  -niB  genninsl  vends  now  prsMut  in  the    'nose  which  it  has  suffered  from  the  researchea 
primitfvc  oTotd.    c.  d.  Tbc  Mn»  mors  adrsnccd     of  the  last  fewvears.f 

and  calatnd,  tb«  macuta  has  sppeand  in  the  nr-  porijera.  —  The  bodies  which  have  usually 
punalv».ck.andaftwyoU<giaLal««edep«Swd  ^g^^  regarded  as  the  ova  of  Sponges,  and 
a"ulS-^y"^^^".^«:^tity  ^d'fe  '"  whX'reference  was  made  in  t^irlier 
™qiira  vitdliM  membriiel.  nowfbnned.  f.  part  of  diis  article,  are  of  two  kmds,  viz.  gem- 
Tb*  Mmc  somewliat  mora  advanced,  th«  yolk  gra-  mules  or  detached  ciliated  portions  of  the 
nalM  are  new  coUacttng  logctbsr  to  form  cor- 

wacha.  tb»  macnU  is  assnming  Ihs  elongatcid  .  seitr.  xor  Ustorgesch.  derWirbeUoa.  ThieiB, 
JWM.  1889. 

i  Sm  the  papers  of  Focke,  Cohn,  and  Stein  ra- 

t  Procstdingi  of  Britiali  Aiwciation  for  1865.     faired  to  in  the  flrst  pan  of  this  article,  and  the 

Sh  also  Professor  All  man's  intercetinK  Beport  on     more  i«cait  work  of  Stein,  "Die  Infuilondhlera 

the   Polyioa  to    tha   British   Assocution.      Bee    anf  ihrs  Entwickclnngsgescliichle  nntemicht.''  4te. 

Tma.  fer  XOa,  p.  B20.  Leipzig,  ISM. 
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substance  of  the  sponge,  and  certain  spherical 
bodies  enclosed  by  dense  capsules,  which  are 
produced  towards  winter,  and  which  appear 
to  contain  a  number  of  germs,  each  of  which 
is  capable  of  being  developed  into  a  Protean 
animalcule,  from  which  probably  a  sponge 
may  proceed.*  But  it  may  be  doubted  whe- 
ther these  Ust-mentioned  capsules  are  true  ova 
or  may  not  rather  be  of  the  nature  of  the  gem- 
mules,  winter  ova,  or  statoblasts  of  Professor 
Allman;  and  it  is  important  to  notice  that 
Mr.  Huxlev  has  recently  discovered  in  Te- 
thya  a  different  set  of  bodies,  which  contain 
all  the  essential  parts  of  true  ova,  viz.  vitel- 
line membrane,  yolk,  germinal  vesicle,  and 
macula,  and  that  these  bodies,  which  are  si- 
tuated between  the  cortical  and  central  sub- 
stance, are  imbedded  in  a  mass  of  cells  together 
with  spermatozoa.-)-  Although  the  individual 
living  particles  of  the  sponge  closely  resemble 
simple  ciliated  infusona,  and  the  mass  may, 
therefore,  be  viewed  as  an  aggregate  of  these 
minute  beings,  yet  its  analogies  with  and 
transitions  towanls  the  fungiform  polypes  are 
so  great,  that  we  may  expect  ere  long  that 
tlie  phenomena  of  its  reproduction  may  be 
placed  in  a  new  and  clearer  aspect  by  the 
continuation  of  the  researches  now  noticed, 
and  by  others  of  a  similar  kind. 

RECAPITULATIOX   AND  CONXLUSION. 

Having  now  stated  in  detail  the  principal 
facts  that  have  come  under  our  knowledge 
with  regard  to  the  form,  structure,  and  mode 
of  origin  of  the  ova  of  different  animals,  it  may 
be  proper,  in  bringing  this  article  to  a  close,  to 
endeavour  shortly  to  deduce  from  these  facts 
the  most  general  results  to  which  they  appear 
to  lead.  These  results,  together  with  some  re- 
flections on  our  subject,  may  be  stated  under 
the  following  heads,  viz.  1.  Definition  of  the 
ovum,  as  related  to  its  own  structure,  and  its 
history  in  connection  with  the  reproduction  of 
the  species.  2.  Recapitulation  of  the  most 
general  facts  ascertained  by  the  comparison  of 
the  ova  of  different  animals.  3.  Morphology 
of  the  ovum ;  homology  of  its  parts ;  and  rela- 
tion of  the  ovum  to  other  organic  structures. 
4.  Phenomena  attendant  on  the  maturation 
of  the  ovum.  5.  Relation  of  the  ovum  to 
fecundation  by  the  male  sperm.  6.  Immediate 
effects  of  fecundation  on  the  ovum  ;  and  re- 
lation of  the  ovum  afler  fecundation  to  the 
first  commencement  of  the  process  of  em- 
bryonic development. 

1.  Definition  of  the  oviun,  as  related  to  its 
own  structure,  and  its  history  in  connection 
with  the  reproduction  of  the  species. 

In  the  commencement  of  this  article  the 
ovum  was  shortly  defined  as  "  the  product  of 
parental  sexual  generation  from  which  the 
\oung  of  animals  are  developed  (produced)." 
Tliis  definition  appears  correct  and  sufficiently 
comprehensive ;  but  should  it  appear  desirable 
to  substitute  for  it  a  more  precise  description 
of  the  characteristics  of  the  animal  ovum,  the 

*  S««  Carter  in  Annals  of  Nat  Iltft  rot  It.  p.  88. 
t  S««  Mr.  floxWa  paper  in  Annals  of  Nat 
nut,  Sod  snka,  vgt'  vii.  p.  870. 


following  may  be  proposed  as  applicable  to 
the  ovum  throughout  the  whole  animal  king- 
dom, without  involving  any  merely  theore- 
tical view  of  its  structure  and  constitutioo, 
viz.  ^the  ovum  may  be  shortly  described 
as  a  detached  spheroidal  mass  of  organised 
substance,  of  variable  size,  eodoaed  t>y  a 
vesicular  membrane,  and  containing  in  the 
earlier  periods  of  its  existence  aa  internal 
cell  or  nucleus ;  these  parts,  formed  by  the 
female  individual  or  organ  of  animals,  are 
capable,  when  fecundated  by  the  male  sperm 
of  the  same  species,  of  giving  rise,  b^  the  series 
of  histogenetic  and  oiganogeoetic  changes 
known  under  the  general  term  of  develop- 
ment, to  an  embryo,  from  which  either  directly 
or  mediately  the  individuals  of  the  animal 
species  to  which  the  parents  belong  are  re- 
produced." 

We  thus  soMtfate  from  the  category  of 
true  ova  all  those  bodies  of  an  apparently 
reproductive  kind  which  are  not  the  direct 
product  of  an  act  of  sexual  generatioii.  To 
such  bodies,  the  nature  of  which  ia  as  yet 
doubtful,  and  probably  somewhat  various,  the 
indefinite  appellations  of  buds,  bud-cerais, 
gemmae,  spores,  winter  ova,  ephippial  ova, 
statoblasts,  &c.,  have  been  given  according 
to  the  circumstances  in  which  they  are  ae» 
verally  produced. 

In  all  animals,  then,  with  the  exception  of 
the  Polygastric  Infusoria  and  Rhizopoda,  the 
occurrence  of  sexual  generation  ana  the  for- 
mation  of  true  ova  are  proved  to  be  the 
regular  and  constant  means  for  the  pcrmaaeat 
reproduction  or  maintenance  of  the  apeciea. 
In  the  exceptional  instances  now  mentioned, 
and  even  in  some  othen  poaicnscd  of  the 
sexual  distinction,  the  best  known  and  wan 
common  multiplication  of  individuala  taka 
place  by  a  subdivision  of  the  parcot  budi, 
either  by  fissiparous  cleaving  or  by  geiBB»> 
tion;  but  in  them  also  it  can  scarcely  be 
doubted  that  there  are  other  means  by  Which 
the  permanence  of  the  species  is  maintained. 

All  the  most  accurate  recent  investigations 
lead  to  the  conclusion  that  the  production  o^ 
the  voung  of  all  organised  beings,  even  the 
simplest  of  the  Protozoa,  doea  ooly  occur  by 
direct  connection  through  aome^  organised 
medium  with  other  beings  of  a  similar  kiaJ 
or  species.  We  are  forced,  therefore*  tt>  eoo- 
clude  that  in  the  propagation  or  prodortioo 
of  these  simple  beings,  in  drcumatanoea  m  bcrr 
their  more  ordinarv  fissiparous  or  geoimi- 
parous  mode  of  multiplication  cannot  l>>e  ad- 
mitted to  have  taken  pkwe,  there  must  hate 
passed  from  the  bodies  of  the  progenttars 
minute  particles  of  organised  substance  ic»> 
pable,  aa  we  know,  of  bein^  suspended  in  the 
atmosphere,  and  of  resisting  during  a  loo^ 
period  many  of  thoae  influences  which  gent- 
rallv  prove  inimical  to  animal  devdopfnent  '■« 
which  particles,  when  brought  into  circum- 
stances favourable  to  the  progress  of  the  vh*: 
processes,  undergo  the  c^cle  of  cliaiiges  nr- 
cessary  for  the  reproduction  of  beiiu(a  aim.  ^ 
to  those  from  which  they  spnu^.  U  thcne  ^ 
any  constant  law  which  seens  mora  certasUj 
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than  others  to  result  from  all  recent  researches  Cestoid  Entozoa,  Annelida  and  Insecta,  a 
into  the  histoiy  of  organic  nature,  it  is  this  very  different  result  may,  either  regularly  and 
oecesaanr  connection  by  descent  of  one  being  constantly  in  some,  or  only  occasionally  in 
or  set  of  beings  from  another.  others,  attend  the  first  development  from  the 
b  all  animals,  with  the  exception  of  the  fecundated  ovum.    To  this  modification  of 
amplest  tribes  already  referred  to,  the  descent  the  developing  and  reproductive  process  the 
^m  parent  to  oflspnog  is  through  a  product  appellations  of  Alternate  Generation  or  Meta- 
fonned  and  perfected  only  by  the  concurrence  genesis  have  been  given,  of  which  terms  the 
of  male  and  female  organs ;  but  we  are  still  latter  may  perhaps  be  the  most  appropriate. 
Bt  a  loss  to  determine  whether  the  unseen  The  phenomena  which  have  been  described 
germinal  bodies  b^  which  the  Protozoa  are  under  this  head  are  so  very  various,  that  it  is 
rqHxxiuced  are  or  the  same  or  of  a  different  difficult,  if  not  impossible,  to  give  a  short  and 
man.    The  structure  of  some  of  these  ger-  general  statement  of  their  nature.    The  dif* 
nmal  bodies  as  described  in  the  earlier  part  rerence  between  this  and  the  better  known 
of  this  article  (p.  7.,  &c.),  bears  a  very  great  form  of  direct  generation  may,  however,  be 
roanblaoce  to  that  of  true  ova ;  but  yet  the  stated  nearly  as  follows : — In  the  Metagenetic 
■anal  distiDction  of  the  parent  animals  has  form  of  reproduction  the  individual  formed 
sot  yet  been  discovered.    The  recent  re-  by  the  development  of  the  fecundated  ovum 
seardwn  of  naturalists  indeed  show  that  our  is  generally  diffbrent  in  aspect,  structure,  and 
whole  knowledge  of  the  history  of  the  Pro-  mode  of  life  from  the  parent  or  parents  by 
tosos  may  be  considered  as  only  in  its  infiincy.  which  the  ova  were  produced  ;  this  individual. 
The  <fiscoveries  as  to  the  encysted  stage  of  or  zoTd,  though  possessed,  in  many  instances, 
astence  among  the  VorticellaD  and  Ore-  of  an  organisation  and  of  powers  which  fit  it 
pnnt  mod  others,  the  phenomena  of  conju-  for  the  efficient  performance  of  many  of  the 
p6on  observed  in  Greearina  and  Actino-  most  important  acts  of  independent  animal 
fihrri,  the  entire  knowledge  lately  sained  of  existence,  is  vet  wanting  in  the  attribute  of 
the  farm,  structure,  and  habits  of  tne  Fora-  perfect  animal  maturity,  viz.,  the  sexual  or- 
BBifisa,  all  point  to  important  future  dis-  gans  and  activity,  and  is  consequently  incapa- 
(xntsna  and  modifications  of  our  hitherto  ble  by  itself  of  an  act  of  true  generation,  or, 
msle  sad  imperfect  views  of  these  tribes  of  in  other  words,  of  the  formation  of  fecundated 
^>onp,  and   must  make  us  rdrain  from  at-  ova,  by  which  alone  the  species  can  be  per- 
^tBfUiog  at  present  to  form  any  opinion  or  manently  reproduced.      In  such   instances, 
eteo  eoojeeture  as  to  the  modes  of  thehr  re-  then,  it  is  only  by  the  formation  from  these 
pfo^Klkm ;  while  at  the  same  time  the  recent  intermediate  beings  of  others  which  are  sexu- 
djieoverica  as  to  the  existence  of  the  sexual  ally  perfect,  that  the  generative  act  can  be 
dacisction  in  the  simplest  forms  of  plants  repeated.     There  are  two  phenomena  re- 
cBcoiir^  the  hope  that  ere  long  the  repro-  Quiring  to  be  distinguished  in  connection  with 
doctioo  of  the  Protozoa  may,  in  a  similar  tne  most  common  forms  of  this  process  ;  the 
naancr,  be  renooved  from  the  obscurity  in  one  the  frequent  multiplication  of  th%  im- 
vhicb  it  DOW  lies  hidden.  It  does  not  appear  perfect  intermediate  beines,  or  zoids ;  and  the 
Dfceuiy  from  these  considerations  that  our  other  the  production  eitner  directly  or  by  a 
«iefiiiitioa  should  make  any  direct  reference  succession  of  acts  of  development  from  the 
10  animal  bodies  of  the  nature  of  which  our  intermediate  beings  of  those  which  are  sexu- 
bovtedge  is  rtill  so  imperfect.  ally  perfect,  or  which  resume  the  form  be- 
Tbe  result  of  development  from  a  fecun-  longing  to  the  parents  from  which  the  fecun- 
«iatad  ovam  in  all  vertebrate  and  in  a  con-  dated  ova  were  derived.    It  seems  proper, 
*«i(nble  number  of  invertd)rate  animals,  is  therefore,  to  distingubh  between  an  act  of 
ttte  fbnnation  of  an  embryo  which,  by  a  pro-  true  sexual  generation,  and  that  by  which 
cev  of  progressive  srowth,  arrives  at  matu-  new  beines  are  formed  from  the  intermediate 
mx,  and  assumes  the  form,  structure,  and  individuals   (or  so-called  nurses  of  Steen- 
hintSk  cidier,  as  the  case  may  be.  of  a  her-  stnip,  or  zoTds  of  other  authors) ;  the  first 
^wphiulhe  animal,  or  of  the  parent  of  either  consisting  invariably  in  development  from  a 
*ei.    In  a  certain  number  of  these  instances,  fecundated  ovum ;  the  second  being  probably 
^  h  Batracbia,  Insects,  Crustacea,  and  others,  more  analoeous  to  a  process  of  budding  or 
P^>vtfa  is  not  altogether  continuously  pro-  gemmation  from  a  parent  stock.    It  must  be 
neiaive,  bat  is  subject  to  one  or  more  breaks  confessed,  however,  that  we  have  still  much 
cf  chances  as  it  were^  which  are  marked  by  to  learn  r^arding  the  phenomena  of  this  pro- 
«ooe  change  in  the  mode  of  life,  or  some  cess,  before  we  can  form  any  general  notion 
^^'fecnce  in  structure  of  the  individual.    To  of  its  nature.    The  whole  sul^ect  is  replete 
rich  marked  changes  in  the  course  of  the  with  the  deepest  interest  not  only  in  connec- 
<i^velopmcot  or  growth  of  an  individual  ani-  tion  with  the  history  of  reproduction,  but  in 
■Bsl  proceeding  from  a  fecundated  ovtun,  the  its  influence,  as  stated  in  some  parts  of  the 
siDie  of  Mecamorpbosfs  is  given.  preceding  article,  on  the  whole  range  of  zoo- 
Bat  fitNB  the  facts  narrated  in  the  earlier  logical  classification  and  distinction.      Our 
rvt  of  dits  article,  it  appears  that  in  a  cer-  extended  definition  comprehends  an  allusion 
lAJn  number  of  the  invertebrate  animals,  such  to  these  phenomena. 

s^  thoae  which  have  been  referred  to  under  Lastly,  the  ovum  may  be  considered  as 

the  heads  of  £chinodermata,  Polypina,  Aca-  havmg  two  phases  or  stages  of  existence ; 

Icpha,  Tunicate  MoUusca,  Trematode  and  the  one  in  connection  only  with  the  female 


[132] 


OVUM. 


parent  or  feniale  organ,  in  which  the  greater 
part  of  the  organised  material  first  to  be 
employed  in  development  is  provided,  and  in 
which  the  ovum  arrives  at  a  certain  stage  of 
maturity  ;  and  the  other  in  its  relation  to  fe- 
cnndation,  or  to  the  influence  of  the  product 
of  the  male  by  which  its  develomng  powers 
are  awakened  or  called  forth.  The  mature 
ovarian  ovum  may  therefore,  in  one  sense,  be 
looked  upon  as  complete,  if  we  regard  only  its 
own  structure ;  but  here  its  progress  would 
be  arrested  without  the  occurrence  of  fe- 
cundation, and  if  we  view  it,  therefore,  with 
reference  to  its  more  important  destination  as 
the  means  of  continuing  the  animal  species,  the 
ovum  can  only  be  regarded  as  perfect  when  that 
hitherto  inscrutable  change  has  been  effected 
on  its  substance  by  admixture  with  the  minute 
elements  of  the  sperm  in  fecundation.  The 
constancy  of  this  law  in  the  whole  animal  king* 
dom,  wttn  the  exception  of  those  of  the  Pro- 
toioa  already  referred  to,  makes  it  proper  that 
our  definition  should  make  reference  to  fecund- 
ation as  the  means  of  perfecting  the  ovum.  To 
the  nature  of  this  process  itsdf  a  further  al- 
lusion will  hereafter  be  made. 

2.  Recapitulation  of  the  most  eeneral  facts 
ascertainea  by  the  comparison  of  the  ova  of 
different  animals. 

The  ova  of  animals  in  their  complete  state 
may  be  considered  as  consisting  or  two  sets 
of  parts  which  are  of  very  different  relative 
importance  in  connection  with  the  develop- 
ment of  the  embryo :  the  first  of  these  sets  of 
parts  belong  to  the  ovarian  ovum,  and  are 
formed  previous  to  their  ouitting  that  organ  ; 
the  others  are  subsequently  formed,  and  may 
be  looked  upon  as  accessory.  These  last  often 
preseift  great  varieties,  so  as  to  cause  the  ex- 
ternal form  and  appearance  of  the  ova  of  ani- 
mals to  differ  widely,  while  the  ovarian  part 
much  more  nearly  corresponds.  To  this 
ovarium  ovum  we  shall  principally  confine  our 
present  remarks. 

An  extended  comparison  of  the  ovarian 
ova  of  animals  belonging  to  almost  every 
family  of  the  animal  kin^om  has  shown  that, 
notwithstanding  great  differences  in  size,  and 
some  variation  in  form  and  structure,  they  all 
agree  in  consisting  of  three  essential  and  nearly 
similar  parts  before  the  period  of  their  detach- 
ment from  the  ovary :  tnese  are,  1st,  The  in- 
ternal nucleated  cell  or  germinal  vesicle  with 
its  macula  or  maculse ;  2nd,  The  vitellus,  or 
yolk-substance  ;  and  Srd,  The  enclosing  vesi- 
cular envelope,  or  vitelline  membrane.  In  all 
animals  there  is,  also,  a  general  similarity  in 
the  manner  in  which  these  parts  are  formed  and 
combined  so  as  to  constitute  the  ovarian  ovum ; 
the  germinal  vesicle  is  the  first  produced,  and 
may  be  regarded  as  the  ovigerm ;  the  yolk- 
substance  next  gradually  envelopes  it  or  is 
deposited  round  the  germinal  vesicle,  and  in 
general  the  vitelline  membrane  which  encloses 
the  whole  is  the  latest  formed. 

The  most  marked  differences  among  the 
ova  of  animals  are  connected  with  the  struc- 
ture of  the  yolk  and  the  relation  which  it  bears 
to  the  formation  of  the  germinal  part  out  of 


which  the  embrjro  is  afterwards  derdoped' 
Founding  upon  this  difTereoce,  three  group' 
two  principal  and  one  sobordinatef  vm  be 
distinguished  among  the  ova  of  SDimik:— 
ist.  The  group  of  niall-yolked  ova,  to  vbich 
belong  those  of  Mammalia  and  a  coatidmUc 
number  of  invertebrate  animals,  sncfa  si  mo^t 
Mollusca,  the  lower  Crustacea,  roost  Ahm- 
lida,  the  Entozoa,  Rotifera,  Echinodenua 
Acalepha,  and  Polypina.     In  thb  groop,  die 
ovum  is  generally  of  small  or  of  oxxlerar 
sixe,  as  a  whole ;  the  vitelline  sobstssce  cai- 
sists  entirely  or  chiefly  of  fluid  with  fine  fn* 
nular  particles,  and  the  entire  yolk  imderroa 
segmentation  :  the  entire  yolk  mass,  thertCore, 
is  directly  formathe,  or  is  emplo}'ed  frooi  the 
first  in  the  formation  of  the  Uastodersi  or 
oi^ganised  substratum  in  which  the  eobrro  p 
developed :  the  germinal  vesicle  is  in  tb 
group  usually  of  small  sixe,  and  has  ool;  i 
single  macula,  or  one  composed  of  ftry  ft* 
particles. 

The  second  principal  group  cooiprcbcsdi 
the  large-yolked  ova,  such  as  those  of  Bmti. 
Scaly  Reptiles,  Cartilaginous  Fishes,  snd  tk 
Cephalopoda,  to  which,  perhaps,  maybeui^ 
Insects,  Arachnida,  and  most  Crustaoea.  io 
this  group,  the  largely  developed  yolk  ooatsos 
suspended  in  its  basement,  boroogeneoos  w^ 
stance,  two  kinds  of  organised  corpaiclcs,viL< 
1st,  A  certain  portion  of  the  small  grwoiir 
part,  similar  to  that  of  the  small  yolkcd  on> 
which  occupies  a  limited  but  detenaiuatt  p^ 
in  the  ovum,  and  in  its  centre  the  gcraiiml  l^ 
side  is  situated ;  and  2nd,  A  larger  portkn  (^ 
spherules,  cell4ike  or  other  corpuscles  oSen^ 
magnitude.  It  is  the  first  or  finely  grsink 
portion  only  which  is  immediately  gcnm>i^ 
or  which  is  subject  to  segmentation  sod  ktm 
the  basis  of  the  blastoderm ;  the  mnsioi^ 
or  large  celluhu'  portion,  is  only  lecoo^^ 
employed  in  supplying  nourishment  to  t^ 
embryo  or  its  accompanying  organised  f^ 
in  the  prop;ress  of  their  dhevMopment.  Is^ 
ova  of^this  groop,  therefore,  we  cfistinfc^ 
the  formative  or  directly  germinal  nortMt  < 
the  yolk-substance  from  the  indirect)?  n''^ 
portion.  In  these  ova,  the  germinal  rctct » 
also  proportionally  brge,  and  the  cootcet)  ^ 
the  vesicle,  though  consisting  in  the  csr^ 
stages  of  their  formation  of  a  tingle  mtt^ 
or  of  a  very  small  number,  very  soon  bcc«» 
converted  into  very  numerous  maculie,  or  Bf« 
a  fine  granular  pulp. 

The  third,  or  subordinate  groop,  ■».▼  '^^ 
prehend  the  ova  of  Amphibia,  or  scalded  ^^ 
tiles,  and  osseous  fishes,  to  which,  pcrH^ 
may  be  added  some  of  the  iovertebrstf  *^ 
roals  mentioned  under  the  seoood  group,  i'* 
ova  of  this  group  are  intennediBte  in  '^-^ 
structure  between  those  of  the  fint  snd  ^ 
cond :  they  have  certainly  the  greatest  sfb*-" 
with  the  large-yolked  group*  but  therr  ■'' 
many  gradations  among  the  ova  of  this  ^^ 
among  allied  species  of  animals,  and  it  b  (^^^| 
on  the  ground  of  the  incompletcne*  oi  *'' 
segmentation  that  I  have  thought  it  prop^  * 
arrange  them  in  a  separate  gruiap. 

It  may  be  remarked  fiirthcr,  that  in  sU  tf-- 
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mlsi  wiuiterer  nift^  be  the  ultimate  structure  and  the  yolk-substance,  &c.  are  added  gra* 

of  the  jolk,  the  pnmithre  yolk,  or  that  which  dually  as  the  egg  germs  descend  through  sue* 

is  first  formed*  is  invariably  of  the  finely  gra-  cessive  portions  of  the  tube :  here  no  true  de- 

zmlir  kind, — the  cellular  or  large  corpuscular  hiscence  is  necessary  to  allow  of  the  escape 

jolk-sitbstance  is  of  later  formation.    These  of  the  ova.    3.  In  a  third  form,  as  in  Trema- 

two  parts  remmn  distinct  from  each  other,  and  tode  and  Cestoid  Entozoa,  distinct  organs  are 

the  find?  granular  or  formatiye  yolk  is  that  in  provided  for  the  formation  of  the  ovigerms 

which  the  germinal  vesicle  is  mvariahly  im-  and  the  yolk-substance,  and  these  last  are 

bedded*  In  those  instances,  such  as  the  Bird,  brought  together  and  combined  into  the  sphe- 

Reptile,&c.,  in  which  the  large  cellular  yolk  rical  form  of  an  ovum  in  another  part  of  the 

greatly  preponderates  over  the  formative  yolk-  genital  apparatus.    4.  In  the  greater  number 

substance,  the  latter  assumes  in  the  later  of  animals  the  germs  for  each  ovum  appear 

stages  of  formation  the  shape  of  a  flattish  to  arise  singly,  and  the  ova  are  thus  isolated 

disc  on  one  side  of  the  greater  mass  of  the  from  the  first ;  but  it  would  appear  that  in 

n>lk,  with  the  germinal  vesicle  placed  in  its  some  animals  these  germs  arise  in  groups, 

centre.  perhaps    by  development    from  a  common 

The  vitelline  membrane  presents  some  va-  germ,  so  that  they  are  from  the  earliest  period 

rieties  in  atructure,  being  in  some  animals  connected  together  by  pedicles.    Yet,  with 

very  delicate  and  homogeneous ;  in  others,  all  these  differences,  there  is  to  be  perceived, 

as  Bfammalia,  remarkably  thick,  tough,  and  on  the  whole,  a  general  similarity  in  the  plan 

dasdc,  but  without  visible  structure  ;  in  a  of  formation  of  the  parts  of  the  ovum  itself  in 

third  set,  exhibiting  peculiar  structure,  such  different  animals.   This  plan  may  be  generally 

as  die  finely  tubular  perforations  of  the  ex-  stated  as  follows. 

teraal  membrane  of  the  fishes'  ovum,  or  the  The  germinal  vesicle  is  universally  the  first 

ndiatcd  markings  in  the  ova  of  Holothuria  part  of  the  ovum  which  makes  its  appearance ; 

or  Cestoidea ;   but  in  these  last  three  in-  it  does  not  appear  to  be  nucleated  or  to  pos- 

Raaees  the  vitelline  membrane  is  probably  sess  its  macula  from  the  first  in  all  instances, 

swttriwted  with  additional  layers  of  substance  and  this  macula  cannot  therefore  be  regarded 

doifed  fit>m  a  difierent  source  from  that  as  the  centre  of  its  formation.     The  germinal 

vbicb  fimu  the  homogeneous  membrane.  vesicle' is  generally  at  first  only  a  minute 

A  lenvkable  peculiarity  has  recently  been  point ;  it  soon  enlarges,  however,  and  either 

dtfcofcred  in  the  enclosing  membrane  of  the  possesses  from  the  first,  or  at  a  very  early 

ovarian  ovum  of  some  animals,  in  the  aper-  period  acquires,  its  macula  or  nucleus.    In 

On  or  micropyle  which  has  been  observed  animals  with  the  solid  follicular  ovary,  each 

IB  oaseoos  fisnes,  insects,  some  Crustacea',  follicle  is  occupied  by  a  single  ovum,  which 

ilie  Acephalous   MoUusca,  some  Annelida,  begins  within  it  as  a  minute  germinal  vesicle. 

Holothuria,  and  aome  other  £chinodermata.  The  delicate  wall  of  the  follicle  is  also  per- 

Tbere  seems  reason  to  believe  that  a  similar  ceptible  at  the  same  time  as  the  ovigerm ;  in- 

aperture  exists  in  the  ovum  of  Batrachia  and  deed,  there  is  reason  to  believe  that  it  even 

Cephalopoda;  and  it  is  verv  probable  that  it  precedes  the  commencement  of  the  formation 

my  yet  be  discovered  in  other  animals.    At  of  the  ovum,  thoueh  this  is  a  point  not  yet 

the  same  time  it  is  right  to  state  that  in  fully  determined.    In  those  animals,  on  the 

Mammalia  and  several  other  animals  it  has  other  hand,  in  which  the  ovary  is  tubular,  the 

been  most  carefully  sought  for  without  sue-  ovigerms  appear, in  some  instances  at  least,  to 

ceas.    Thia  aperture  appears  to  be  designed  arise  in  groups  within  cells ;  and  it  may  be  a 

to  admit  the  spermatosoa  into  the  cavity  of  question  whether  these  cells  bear  to  the  ovi- 

the  ovum,  or  into  contact  with  the  yolk-sub-*  germs  arising  within  them  the  relation  of  the 

««Bce  and  germ,  in  those  instances  especially  ovarian  follicles  of  solid  or  closed  ovaries. 

ia  which  the  egf  coverings  are  thick  and  Whether  this  be  so  or  not,  that  relation  is  in 

touch,  and  fecuiraatioo  is  late  of  occurring.  most  instances  speedily  changed,  as  the  ovai 

The  relation  of  the  ova  to  the  ovaries  or  soon  become  fi'ee,  or,  m  others,  are  attached 


organs  in  which  they  are  produced,  exhibits  by  a  pedicle  to  a  common  stalk. 

eoosidcnble  varieties  in  different  animals.  The  wall  of  the  ovarian  follicle  consists  at 

I.  The  most  common  is  that  in  which  the  first  of  an  extremely  delicate  vesicular  mem- 

tenns  of  the  ova  arise  within  minute  close  brane,  which  is  the  same  as  that  to  which  the 

roiUdes  or  vcaicles,  which  are  imbedded  in  name  of  ovicapsule  or  ovisac  has  been  given, 

the  more  or  less  solid  or  loose  stroma  of  the  At  a  very  early  period,and  while  the  ovum  con- 

ofary ;  the  follicle  enlarging  with  the  ovum  sists  of  no  more  than  the  germinal  vesicle,  the 

ss  iu  other  parts  are  added  till  the  period  of  homogeneous  wall  of  the  follicle  is  lined  with 

of  oaturky,  when,  periodically,  the  follicles  a  layer  of  flat  cells  somewhat  analogous  to 

open  for  the  eacape  of  the  ova.    2.  In  a  some  forms  of  epithelium :  this  is  the  com- 

>eeond  form,  aa  in   Nematoid  Worms  and  mencement  of  the  structure  which  in  Mam- 

Inietts,  the  germs  of  the  ova  are  produced  malia  afterwards  forms  the  tunica  granulosa, 

^  ia  the  upper  part  of  an  ovarian  tube,  and  the  fluid  and  cellular  contents  of  the 

Graafian  follicle.     It  appears  to  have  various 

*  It  kaa  been  laadvcrtsatly  stated  in  a  preceding  destinations  in  different  animals. 

pi«  oftbis  article  (p.  116.)  that  the  micropylo  had  The  second  stage  in  the  formation  of  the 

illiiZlS^^^i^^                       tir^  ovum  is  ^e  deposit  of  the  vitelline  substance 

r.ai)Uttnia.  CSee  his  Memoir  in  Zeitsch.  fur  Wissen.  arojind  the  germinal  vesicle.     In  most  ani- 

2oQi. ToL  V.  PL  284.)  mals  the  yolk-substance,  when  it  first  begins 
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to  be  formed^  is  scarcely  granular,  and  in  some 
instances  quite  clear,  consisting  of  a  viscous 
blastema,  and  as  it  increases  separating  the  ger- 
minal vesicle  within  from  the  ovarian  follicle, 
which  expands  proportionally.  Very  soon, 
however,  and  in  many  animab  indeed  from 
the  first,  fine  opaque  granules  make  their  ap- 
pearance, as  if  by  precipitation  or  deposit,  m 
the  clearer  basement  substance,  and  thus  the 
primitive  yolk-substance  of  the  ovum  in  all 
animals  is  formed.  In  most  instances  there 
is  a  time  during  which  the  ovum,  consisting 
of  germinal  vesicle,  with  a  small  qiuintity  of 
primitive  yolk,  exists,  without  any  other  co- 
vering than  that  given  to  it  by  the  ovarian 
follicle;  but  as  the  deposit  of  the  finely 
granular  yolk  increases,  and  at  a  very  variable 
period  in  different  animals,  the  vitdhne  mem- 
brane is  formed  round  its  exterior.  The  ad- 
dition of  this  covering  may  be  regarded  as  the 
third  stage  in  the  formation  of  the  ovum. 
The  manner  of  the  origin  of  the  vitelline 
membrane  has  not  yet  been  accurately  ob- 
served ;  and  it  is  probable  (as  will  be  hereafter 
stated)  that  the  coverings  known  under  this 
name  may  have  different  modes  of  origin ;  but 
if  we  restrict  our  attention  at  present  to  such 
simple  ova  as  those  of  Mammalia,  I  believe  it 
may  be  stated  as  extremely  probable  that  the 
so-called  zona  pellucida  which  constitutes  the 
vitelline  membrane  of  the  Mammiferous  ovum, 
takes  its  origin  by  the  consodidation  of  the 
superficial  part  of  the  basement  substance  of 
the  primitive  yolk. 

It  appears  probable  that  in  the  large-yolked 
ova,  such  as  those  of  the  bird,  the  vitelline 
membrane,  which  we  find  enclosing  the  whole 
mass  of  the  yolk,  owes  its  origin  to  a  dif- 
ferent source;  and  I  am  inclined  to  believe 
that  in  this  and  in  many  other  animals  the 
membrane  which  we  term  vitelline,  as  being 
the  immediate  investment  of  the  yolk,  is  not 
of  the  same  nature  with  the  zona  pellucida, 
or  the  simple  homogeneous  vesicle  of  the 
smaller  ova,  but  rather  a  structure  of  later 
formation,  which  owes  its  origin  to  the  fusion, 
or  amalgamation,  or  to  some  other  change  in 
the  outermost  layer  of  cells  which  form  the 
nutritive  yolk  of  these  animals. 

In  connection  with  this  view,  it  is  import- 
ant to  remark,  that  at  that  earlier  stage  of 
formation  of  the  bird's  eg^  when  it  consists 
entirely  of  formative  or  primitive  yolk,  there 
is  an  approach  to  the  formation  of  a  zona,  in 
the  existence  of  a  rcry  distinct,  clear,  and 
consistent  mar^nal  portion  of  the  yolk  blas- 
tema, from  which  the  yolk  granules  seem  to 
retire.  Wlien  the  large  cellular  or  nutritive 
yolk  tt  formed,  this  temporary  zona  seems  to 
disappear,  and  to  be  replaced  externally  by 
the  permanent  vitelline  membrane  already 
mentioned. 

In  those  animals  in  which  the  ovigerms 
arise  by  development  within  cells  so  as  to  be 
connected  in  groups  (Oordiacei),  and  in  some 
others,  the  vitelline  membrane,  or  a  substitute 
for  it,  seems  to  be  formed  from  the  earliest 
period  in  a  different  manner  from  that  now 
described. 

The  germinal  vesicle  is  unimacular  in  ge- 


neral in  the  small-yolked  ova,  and  multlina* 
cular  in  the  larg&-}olked  ova,  and  also  in  liic 
intermediate  kinds.  In  the  latter  it  is  nrt  to 
observe  the  earliest  stage  in  which  the  u.ii- 
cula  is  still  single :  the  multiplicatioo  of  the 
maculae  takes  place  with  remarkable  rspiUii). 
and  apparently  by  a  process  of  endogenv).^ 
development,  or  possiblv  by  division.  T>it 
ultimate  destination  of  these  maculs  ii  u  w 
a  subject  of  doubt. 

3.  Moqiholofflr  of  the  ovum  ;  horoo!(K:i  <' 
its  parts,  and  relation  of  the  ovum  to  oib/ 
organic  structures. 

Should  the  views  be  correct  which  hiie 
now  been  stated  with  regard  to  the  reUtio( « 
of  the  parts  in  the  mature  ovarian  ovum,  ani 
the  manner  in  which  they  are  formed,  it  i 
be  apparent  that  a  strict  homology  or  ana- 
tomical correspondence  can  be  pointed  out  is 
regard  only  to  some  of  the  parts  which  arc 
reco^ised  under  similar  designatioos  at  rr« 
spectively  belonging  to  the  ova  of  diferti)! 
animals.     All  physiologista  will  probsblj  '• 
disposed  to  look  upon  the  germinal  voki. 
or  ovigerm  as  corresponding  or  homolo:  >^) 
in  the  ova  of  all  animals,  and,  notwithstaoJ  -m 
the  great  differences  known  as  to  its  loxt 
simple  or  multiple  condition,  the  saaeiKi 
may  also  be  taken  of  the  structure  knowo  v 
nucleus  or  macuUi.    The  primitive  or  6ik:» 
granular  yolk-substance,  more  especisll}  t—' 
which  immediately  surrounds  the  cennio^ 
vesicle,  and  is  afterwarda  employed  in  th: 
formation  of  the  blastoderm  or  embryo^' •. 
seems  also  to  have  a  similar  origin,  structurr. 
and  relation  in  all  animals.     But  beyoiKl  tb:* 
it  is  more  difficult  to  trace  the  hoioolor--' 
correspondence ;    for  under   the    naincf  ^ ' 
cellular  yolk-substance  and  vitelliae  ocs- 
brane  it  appears  that  there  have  been  brou.  : 
together  parts  of  which  the  origin,  stnictur . 
and  relations  may  be  diasimilv  in  djftftr' 
animals.  There  seems  at  least  to  besufiii). 
reason,  from  what  is  already  knowa  of  v. 
varieties  of  the  enclosing  membrane,  or « - 
called  vitelline  membrane,  to  establish  a  u  * 
tinction  between  several  forms  of  that  utru- 
ture ;  as,  for  example,  between  the  vitc! . 
membrane,  which   exists  fi^m  the  esri-* 
period  as  a  pediculated  sac  in  coonec'i^- 
with  the  ovarium,  as  in  Hulothuris;  t:. 
which  is  derived  from  the  extension  oi'  u> 
wall  of  the  original  gemi^cell  in  grouped  o\u 
such  as  have  been  described  by  Mct&aoc  • 
Gordiacei ;  that  which  is  later  formed  nn:  ■ 
the  ovum  of  Mammalia  as  a  zona  peliuu. 
by  the  consolidation  of  the  outer  layer  of  t. 
primitive  basement  subataoce  of  the  t»^' 
and  that  which  in  the  bird  and  ocbcr  soioa* 
whose  ova  are  similarly  constituted,  sppt^'' 
to  derive  its  origin  in  part,  at  lesat,  {^' 
coalesced  celU  corresponding  to  tboae  oi  t- ' 
tunica  granulosa  of  the  ovarian  cspau'e 
the  exterior  of  the  celluUr  )*olk. 

With  regard  to  the  cellular  yolk  it«eUl 
must  refi^n  from  any  attempt  to  establish   * 
homology  till  we  snail  be  more  fuQi  ^' 
ouaintea  with  the  mode  of  its  proJoct  •  -" 
for  it  is  still  undetermined  whether  it  fnt^  • 
cell  formation  within  the  primitivt  viul^  • 
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membrane  through  some  change  in  the  sub-  animal  ovum  is  formed  by  deposit  round  the 

stance  of  the  primitive  yolk,  or  whether  it  is  germinal  vesicle."     The  progressive  forma* 

derired,  as  I  am  inclined  to  believe  may  be  tionofthepartsof  the  ovum,  therefore,  would 

the  caae  in  birds  and  some  other  animals,  in  appear   to  differ   widely  from    that    which 

•  ipioe  external  to  these  parts,  and  more  in  Schwann  held  to  occur  in  most  cells.  But 
connectioo  with  the  ceUular' contents  of  the  our  whole  knowledge  of  the  various  forms 
onrian  follicle.  and  modes  of  production  of  cell-like  struc- 

h  fimiting,  then,  our  comparison  to  the  tures  has  been  extended,  and  has  undergone 

puts  of  the  ovum  in  a  bird  and  a  mammifer,  some  modification  since  the  time  of  Schwann  ; 

ve  may  regard  the  germinal  yesicles  as  homo-  and  there  are  now  known  to  be  not  a  few  cell 

Iflgotis  io  both  ;  the  finely  granular  germinal  structures  which  are  formed  by  external  de- 

dttc  of  the  bird's  ovarian  egff  as  homologous  posit  of  matter  round  a  nucleus,  nearly  in 

with  the  whole  vitellus  of  the  mammiferous  the  same  manner  as  occurs  in  the  ovum.     In 

OTum ;  the  lona  pellucidaof  the  mammiferous  this  view,  therefore,  the  simpler  kinds  of  ova 

ovum  as  temporarily  represented  by  the  clear  might  be  regarded  as  examples  of  '*  deposit 

outer  band  or  the  primitive  yolk,  which  is  seen  cells.*' 

in  the  bird's  ovarian  ovum  when  of  a  diameter  The  great  variation  in  the  magnitude  of 

of  from  ^  to  ^  of  an  inch ;  the  ceUular  yolk  of  different  ova,  and  the  prodigious  size  which 

(be  bird's  egg,  and  its  enclosing  vitelline  mem-  some  of  them  attain,  as  compared  with  the 

tnae  as  probably  homologous  with  the  fluid  minute  and  generally  microscopic  size  of  the 

and  granular  contents  and  lining  tunica  granu-  organised  cells  of  the  animal  body,  cannot  by 

baofihe  ovarian  folHcle  of  the  mammifer,  and  itself  be  received  as  a  conclusive  argument 

not  bj  toy  means  with  the  corpus  luteum  of  against  the  cellular  constitution  of  the  ovum ; 

•  later  penod,  as  has  been  suggested  by  some,  but  the  complexity  of  its  structure,  its  rela- 
Tbe  albumen  of  the  bird's  egg  has  its  homo-  tion  to  fecundation,  the  peculiar  micropyle  of 
lofQe  perhaps  in  the  similar  deposit  which  the  outer  wall  in  some,  the  separation  of  the 
tlieova  of  several  Mammalia  acquire  in  their  germinal  from  the  nutritive  part  of  the  yolk- 
^oont  through  the  Fallopian  tube.  The  substance,  and  the  new  formation  of  cells 
c^oiinof  the  ovmn  of  Mammalia,  being  an  afler  segmentation  in  a  limited  or  more  ex- 
aftergrowth,  has  probably  no  true  homologue  tended  space  over  the  yolk  in  the  interior  of 
n  tbe  bird's  egg^  unless  we  should  regiird  the  the  vitelhne  membrane,  are  so  widely  different 
abed  Dembrane  and  shell  as  occupymg  this  from  any  thing  belonging  to  the  history  of 
place;  other  cells  in  the  animal  body,  that  we  are 

Maay  ovolo^^sts  have  thought  it  of  import-  forced  to  regard  the  ovum  rather  as  a  struc- 

aace  to  establish  a  comparison  between  the  ture  of  a  peculiar  kind  than  as  a  mere  modi- 

<inim  or  its  partai,  and  some  one  or  other  of  fication  of  a  cell. 

tlNMe  micnMcopic  structures  which,  since  the  The  germinal  vesicle  it  might  be  held,  both 

pabfiestion  of  the  discoveries  of  Schleiden  in  its  structure  and  its  mode  of  origin,  merits, 

aad  Schwann,  have  been  known  as  organised  more  justly  than  the  whole  ovum,  the  com- 

eella.   Schwann  himself,  though  looking  upon  parison  with  an  organised  cell.    But  even  in 

the  entire  animal  ovum  as  a  cell,  entertained  its  history  there  are  points  of  difference,  and 

aoeie  doobts  aa  to  the  exact  nature  of  the  we  are  still  too  little  acquainted  with  the 

CDOparison  to  be  instituted  for  its  several  mode  and  consequences  of  its  disttppearance 

parts.    These  doubts  are  not  yet  removed,  at  the  time  of  the  maturation  of  the  ovum,  to 

aad  the  progresa  of  knowledge  has  tended  warrant  our  making  more  than  a  vague  and 

ntber  to  diminiah  than  to  increase  the  tip*  general  comparison  of  the  germinal  vesicle  to 

propriatenesa  of  the  comparison,  more  es[^-  an   organised  cell.     In  admitting  that  the 

cially  from  the  somewhat  various  and  indefinite  ovum,  or  its  germinal  vesicle,  present  some  of 

Bstare  of  the  bodies  which  are  now  recognised  the  features  of  the  organic  cellular  structure, 

as  o^niaed  cells.      ^  we  ought  always  to  bear  in  mind  that  they 

It  cannot  be  denied  that|   if  we  regard  arethesourceofalltheother  cells  from  which 

nerely  die  atructure  of  the  simpler  ova  of  the  animal  body  is  developed, 

mall  animals,  we  find  in  them  the  general  The  manner  of  the  very  first  origin  of  the 

cbaracteristica  of  an  oi^ganised  cell,  as  these  germ  of  the  ovum  is  still  involved  in  obscurity, 

bave  been  usually  understood  $  that  is,  we  for  we  only  know  of  the  existence  of  an  ovi- 

fiod  the  external  structureless  vesicular  cell-  germ  when  the  germinal  vesicle  has  attained  an 

vail,  the  internal  granular  contents  and  the  appreciable  size.    Whence  the  first  germs  of 

internal  nucleus  or  inner  cell  with  its  nu-  the  germinal  vesicles  proceed  can  as  yet  be 

cieolaa.    Bat  when  we  consider  more  fully  matter  only  of  conjecture.    Without  enter- 

the  whole  history  even  of  the  most  simple  ova,  in^  here  upon  the  debated  ground  of  the 

aad  extend  our  regard  to  the  structure  and  origin  of  organised  cells  in  general  *,  I  would 

biftoij  of  the  more  complex  forms  of  ova,  we  venture  to  express  the  opinion,  that  as  there 

perccrre  many  circumstances  which  render  is  no  ovigerm  without  a  parent,  so  there  is  no 

the  coapwiaon  with  detached  animal  cells  new  organisation  without  previously  existing, 

laappticiUe.  and  at  some  time  or  other  connected,  orga- 

L«ockart  remarks,  in  his  article  Zeugung,  nisation.     Hence,  notwithstanding  the  appa- 
prerioutly  referred  to  (p.  815.),  that  if  we 

«toptto  deduce  the  most  general  result  •  See  apon  this  subject  the  very  interesUng  and 

irom  wtttt  has  been  ascertained  as  to  the  tuggeative  Review  by  Mr.  Huxley  in  the  Brit,  and 

"Bnnatioa  of  the  ovum,  it  is  this,  that  **  the  For.  Med.  Chir.  Review  for  October,  1853. 
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rent  isolation  of  the  origin  of  cdls  in  blastema 
or  intercellular  substance,  it  might  still  be 
held  that  the  unseen  germs  of  new  cells  con- 
tained in  that  blastema  may  have  derived 
their  origin  from  other  cells  or  organised  parts 
proceeding  from  cells.  And  thus,  in  regard 
to  the  first  origin  of  the  ova  of  animals,  it  is 
fair  to  conjecture  that  the  germs  from  which 
they  spring  have  taken  their  descent  from 
parent  cells  or  structures  derived  from  cells 
through  the  organs  appropriate  to  their  form- 
ation. But  here  observation  fails  to  assist  us 
further,  and  we  are  lost  in  the  r^ion  of 
speculation. 

If,  however,  with  the  reservations  now 
stated,  it  should  be  thought  desirable  to 
compare  the  ovum  to  the  organic  cellular 
structures,  the  ^minal  vesicle  may  be  re- 
garded as  the  simple  cell  of  the  ovum,  the 
whole  ovum  as  a  complex  cell;  the  first  of 
these  being  formed  probably  by  expansion 
from  a  minute  point  or  molecule,  the  second 
by  superposition  or  external  deposit  round 
the  internal  cell ;  but  both  at  the  same  time 
presenting  features  which  are  peculiar  to 
themselves,  and  different  from  those  which 
characterise  other  cells  of  the  animal  eco- 
nomy. The  different  and  separate  formation 
of  the  germinal  vesicle  and  yolk,  which  is 
perceptible  to  some  extent  in  the  ova  of  most 
animals,  is  placed  in  its  most  striking  point  of 
view  by  those  instances  in  which,  as  m  Tre- 
matode  and  Cestoid  Entozoa,  there  are  dis- 
tinct gerroi^euous  and  vitelligenous  organs, 
and  those  m  which,  as  in  heroatoidea  and 
Insecta,  the  ovary  is  tubular,  and  the  forma- 
tion of  the  several  parts  of  the  ovum  goes  on 
progressively  in  different  parts  of  the  tube. 

4.  Phenomena  attendant  on  the  maturation 
of  the  ovum,  and  its  discharge  fit>m  the 
ovarv. 

The  ovum  naturally  undergoes  in  the  ovary 
a  progressive  development  till  it  arrives  at  the 
state  of  maturity,  when  it  is  usually  separated 
from  the  ovary  by  a  process  of  dehiscence,  is 
conducted  through  the  female  passages  either 
to  be  excluded  or  laid,  as  in  oviparous  ani- 
mals, or  to  be  retained  in  a  uterus  or  other 
part  of  the  female  organs  in  viviparous  ani- 
mals during  uterogestation.  The  maturation 
of  the  ova  and  their  separation  from  the 
ovarv  is  in  many  animals  periodical  and  inde- 
pendent of  fecundation.  This  natural  peri- 
odical separation  of  the  ova  has  been  termed 
Oru/aiion  by  some  authors.* 

The  change  which  the  germinal  vesicle 
undergoes  at  the  period  of  the  maturation  of 

*  Tbs  obscrvatioDS  of  BIschoff'  bsd  long  ago 
•hown  that  in  the  poiodical  dehiscence  of  ovs 
which  sccoiDpsiiies  the  heat  of  female  aasdrupedN, 
the  ovs  may  be  detected,  though  uofecundaied,  in  the 
rourw  of  toeir  deacvnt  through  the  Fidlopian  tubes 
and  ut^m*  (PeriodiMrhe  Loareifung,  &c.,  1H4'2),  and 
eome  ohecrvationi  appear  also  to  hare  shown  that 
the  tame  ie  the  case  in  the  human  female  at  the 
psriodical  return  of  menstruation.  (See  a  paper  by 
IL  Utheby,  M.  a  in  the  PhiicM.  Trana.  for  1861, 
p,  57^  where  two  ca«>«i  are  described  in  which  oTolea 
or  their  remaint  were  detected  in  the  Fallopian 
tnbee  of  nnimpregnated  women  who  bad  died  at  or 
About  the  mcnstmal  period.) 


the  omm  has  natundly  attntfted  moch  st» 
tendon,  from  the  hope  that  througli  the  ob- 
servation of  this  phenomenon  someexplanstioo 
might  be  obtained  of  the  first  origin  of  the 
germ  round  which,  after  fecundation  hss  taken 
place,  the  sclenting  and  oiganiraig  strstom 
IS  collected,  from  which  the  blastoderm  is 
produced  ;  but  it  must  be  allowed  that  as  )ct 
little  success  has  attended  our  efforts  to  <le> 
tect  the  connection,  if  it  exists,  between  the»e 
two  processes.     In  almost  sJl  animals  the 
germinal  vesicle  is  lost  to  view  at  the  time  of 
the  maturation  of  the  ovum,  and  fcnenlly 
before  or  aboat  the  time  when  the  ovusi 
leaves  the  ovary.    In  large-volked  ova  the 
macule  of  the  germinal  vesicle  become  verr 
numerous  by  their  multiplication  and  sub-difi* 
sion  at  an  early  perioa ;  whUe  in  the  small- 
yolked  ova,  as  has  been  observed  in  a  few 
animaU  at  least,  the  increase  in  the  nomber 
of  the  maculse  does  not  take  place  till  imine- 
diately  before  the  diffluence  or  disappcarancr 
of  the  vesicle.     The  more  minute  pnenomnu 
of  this  diffluence  ara  as  yet  very  imperfectlr 
known.     In  some  animals,  as  Mammislis  wk) 
Birds,  it  has   been    observed    that   shortli 
before  the  diffluence  of  the  vende,  its  delicate 
wall  undergoes  a  softening  or  approaching 
solution,  so  as  to  make   it   impossible  to 
separate  the  vesicle  entire.     After  this  ^^ 
the  diffluence  is  complete,  the  contents  d»* 
appear  from  the  situation  they  have  previously 
occupied,  but  what  becomes  of  them  bu  not 
yet  been  determined.    In  some  instances,  t« 
birds  and  Batrachia,  it  haa  been  obeerrni 
that,  after  the  diffluence  of  the  germinal  ve- 
sicle, the  germinal  part  of  the  yolk,  whiHi 
previously    consisted    exclusively   of   smiil 
opaque  granules,  is  now  mingled  throo^hooc 
with  clear  hyaline  spherules,  somewhat  ftimilsr 
to  the  dispersed  macule  of  the   gemiiMl 
vesicle ;  but  it  is  only  matter  of  conjecturr 
that  these  clear  spherules  have  been  derired 
£rom  the  germinal  vesicle  or  its  macule. 

In  a  few  instances,  as  in  Ascaria,  it  hs* 
been  thought  that  the  entire  nudeus  it 
macula  of  the  germinal  vesicle  haa  remained 
undivided,  and  it  has  been  supposed  that  n 
has  of  itself  constituted  the  germ  of  the 
embryo-cell,  which  afterwards  occupies  the 
centre  of  the  first  segmenting  mass  of  tlv* 
yolk,  and  whose  progeny  bv  division  eiitti  t» 
nuclei  in  the  interior  of  the  sucecasivch  in- 
creasing segments  of  the  cleaving  gcnninil 
portion  of  the  }oIk.  A  recent  obserratjoo 
by  J.  Mitller  seems  to  lead  the  war  to  s 
different  view  of  this  phenomenon.  He  ha» 
observed  *  in  one  of  the  Molluaca,  the  Eoto- 
choncha  mirabilis,  that  the  germinal  te^'' 
does  not  disappear  or  undeno  a  chsn^  ^* 
the  time  of  the  maturation  of  the  ovum*!*^' 
remains  discernible  as  the  foaodatioa  o4'  t^ 
clear  embrvomc'CeU  which  occupies  the  crrtre 
of  the  yolk  mass  when  segmentation  is  t^'^'-^ 
to  take  place.  Remak  fhas  been  led,  bv  h» 
observations   on   the  Batrachian  ovuai,  to 

*  Archiv.  der  Phrsiol.  1862.  Leydig  hi  Omut' 
^    l-ntersuch.  uler   die   EntwtcieL  der  )>•< 
l)crthicro. 
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doubt  the  oorrectDess  of  the  view  hitherto  and  embryogerm,  or  with  the  internal  con- 
gcoenJIy  adopted  as  to  the  entire  disappear-  tents  of  the  ovum.  The  actual  entrance  of 
aooe  of  the  germinal  vesicle  in  that  instance,  the  spermatozoa  into  the  ovum  has  been 
lad  holds  it  as  probable  that  a  part  of  it  at  observed  in  Mammalia,  Batrachia,  Osseous 
ksst  recmiiis  in  connection  with  the  forma-  Fishes,  Insects,  Nematoid  Worms,  some 
tkm  of  the  embryonic  cell.  These  statements  Mollusca,  and  Echinodermata  ;  and  there 
lit  Miffieient  to  show  that  the  phenomena  of  have  been  ascertained  circumstances  regarding 
the  dehiscence  of  the  germinal  vesicle  and  the  ova  of  other  animals  which  warrant  the 
its  relation  to  the  subsequent  changes  in  the  inference  that  the  spermatozoa  enter  the 
ovuiD  induced  by  fecundation  are  as  yet  very  ovum  in  many  more  than  those  in  which  the 
ifflperfcctly  understood,  and  that  the  discovery  phenomenon  has  already  been  actually  ob- 
hss  still  to  be  made  of  the  link  in  the  chain  served.  After  long  continued  doubt  and 
of  cooaection  between  the  last  stage  of  much  discussion  of  this  point,  physiologists 
existence  of  the  ovigerm,  and  the  first  origin  are  therefore  now  generally  agreed  that  in 
of  the  nucleus  round  which  the  subsequent  all  instances  a  direct  action  of  the  sperma- 
orgsnisiog  process  of  segmentation  begins,  tozoa  in  substance  on  the  contents  of  the 
But  that  some  such  connection  exists,  all  egg  is  necessary  to  fecundation.  The  manner 
who  have  made  a  study  of  tliis  part  of  the  his*  of  access  of  the  spermatozoa  to  the  interior 
tory  of  the  ovum  are  inclined  to  believe.  of  the  ovum  is  probably  various  in  different 

5b  Relation  of  the  ovum  to  fecundation  by    animals.    In  a  few,  as  Trematode  and  Cestoid 
the  male  sperm.  Entozoa,  the  sperm  is  mixed  with  the  contents 

The  act  of  fecundation  is  necessary  for  the  of  the  ovum,  viz.,  the  germinal  vesicle  and 
perfectiimofall  trueova.  In  the  production  yolk,  at  the  time  when  these  are  brought 
of  genmue  or  buds,  in  the  multiplication  of  together  from  the  separate  organs  in  which 
nonsexual  individuals,  and  in  the  various  they  are  formed :  in  some,  as  the  Nematoid 
ftsapfes  of  Metagenesis  previously  referred  Worms,  and  probably  also  in  some  other 
to^  the  germs  from  which  the  new  products  animals,  the  sperm  comes  in  contact  with  the 
sne  nav  be  nucleated  cells  or  groups  of  ovum  previous  to  the  formation  of  an  en- 
the«,saa  o»y  without  doubt  be  the  descend-  veloping  membrane  ;  in  a  third  set  it  seems 
asts  of  the  original  cell-germs  of  ova;  but  probable  that,  as  in  Lumbricus,  and  perhaps 
kr  that  development  into  the  new  beings  m  some  Mollusca  and  Hirudinea,  the  vitelline 
pradneed  from  tnem,  no  combination,  so  rar  membrane  which  had  existed  at  an  earlier 
as  it  yet  known,  with  the  product  of  cells  of  period  is  dissolved  or  removed  previous  to 
s  diftreotkind,  as  in  fecundation,  is  necessary,  fecundation,  and  the  ovum  or  yolk  substance 
It  is  otherwise  with  all  true  ova.  Their  and  germ  are  thus  left  directly  exposed  to 
gmn  may  be  the  descendants  through  the  the  action  of  the  spermatozoa,  which  in  Lum- 
ovsy  of  an  original  cell -germ,  from  which  bricus  have  been  observed  in  great  numbers 
the  animal  bearing  the  ovary  was  produced  ;  penetrating  the  substance  of  the  yolk, 
batfiirtbegenerationof  an  ovum  the  ovigerm  In  the  majority  of  animals,  however,  the 
most  be  suljected  to  the  influence  of  the  sperm  only  reaches  the  ovum  at  a  later  stage 
spenn,  and  lor  its  development  there  is  re*  ofits  formation,  when  it  is  already  covered  by 
quired  a  new  process  of  organisation,  inaugu-  the  vitelline  membrane  or  other  envelopes, 
rsled  by  segmentation,  which  is  the  invariable  and  through  these  coverings,  therefore,  the 
coDseqoence  of  fecundation,  and  is  the  first  spermatozoa  must  pass  to  gain  access  to  the 
obvious  change  in  a  fecundated  ovum  leading  yolk  and  germ.  In  a  certain  number  of  ani- 
to  embryonic  formation.  mats  the  vitelline  or  enveloping  membrane 

The  developed  form  of  the  spermatic  sub-  appears  to  be  quite  entire  and  closed  on  ail 
itSDce*  is  in  by  (ar  the  greater  number  of  ani-  sides,  so  that,  as  in  Mammalia,  in  which 
mais  that  of  minute  ovoid  or  rounded  particles  of  Martin  Barry  was  the  first  in  1 843  to  perceive 
vsrions  form,  with  each  of  which  is  connected  with  certainty  the  entrance  of  the  spermatozoa 
a  long  and  extremely  delicate  filament,  which  into  the  ovum,  these  bodies  must  in  some 
■eves  with  vivacity  in  a  vibrating  or  oscil-  way,  not  yet  fully  known,  pass  through  the 
htorjr  manner  when  immersed  in  water  and  consistent  wall  of  the  enclosing  membrane ; 
wioQs  bland  animal  solutions.  There  are  but  in  other  animals,  as  first  discovered  by 
other  leas  common  forms  of  spermatozoa,  J.  MUller,  a  special  aperture  or  perforation  of 
iadi  as  those  of  Crustacea  and  Nematoidea,  the  egg-covering  exists,  apparently  destined 
vhieb  have  not  the  filamentous  appendage,  to  allow  of  the  more  rapia  entrance  of  the 
•ad  are  motionless.  The  vibratory  motion  spermatic  bodies.  This  mkropyle  apparatus, 
of  filameatooa  spermatozoa  bears  some  resem-  sometimes  consisting  of  one,  and  at  others  of 
bisnce  to  that  of  some  kinds  of  fine  cilia,  and  a  number  of  apertures,  has  now  been  observed 
ii  the  most  apparent  mdication  of  the  active  in  several  EchinodermaU,  in  Acephalous 
ttste  of  their  vitality.f  Mollusca,  in  all  Insects,  and  in  Osseous  Fishes ; 

It  is  DOW  aaceftained  beyond  doubt  that  in  and  it  is  more  than  probable  that  it  exists  in 
s  aaniber  of  animals  the  spermatozoa  come  a  considerable  number  of  other  animals  in 
iilo  direct  contact  with  the  yolk  substance    which  it  has  not  yet  been  detected.    But 

still,  making  due  allowance  for  the  probable 

•  Sia  ths  srtide  Ssmbn.  extension  of  discovery  in  this  direction,  the 

t  S«  especially  the  receat  researdies  of  Kolliker    ^^  ^^  accuracy  with  which  the  micropyle 

<a  tko  ^scm  in  Zcitsch.  Air.  Wissensch.  ZooL     apparatus  has  since  its  first  discovery  been 

^^  ▼»-  sought  for  without  success  in  Mammalia  and 
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■ome  other  animals,  in  which,  had  it  been 
present,  it  could  scarcely  have  escaped  so 
careful  a  scrutiny,  warrant  the  belief  that  in 
a  certain  number  of  animals  the  spermatozoa 
do  actually  penetrate  the  apparently  entire  egg- 
covering. 

It  is  not  my  design  to  enter  here  upon  the 
consideration  of  the  mode  and  nature  of  the 
action  exerted  by  the  spermatic  matter  or  the 
spermatozoa    in    producing  the  changes  of 
fecundation.     Upon  this  subject  the  reader 
may  with  great  advantage  and  interest  consult 
the  latter  part  of  the  article  Semen  in  this 
Cyclopedia  by  R.  Wagner  and  Leuckart,  the 
papers  of  the  kite  Mr.  Newport  in  several 
recent  volumes  of  the  Philosophical  Trans- 
actions, and  the  learned  article  by  Professor 
Leuckart  on  Generation  contained    in   the 
fourth  volume  of  R.  Wagner's  Handbuch  der 
Physaologie.     I  will  only  remark  in  passing 
that  from  Mr.  Newport's  and  other  researches 
it  appears  that  while  the  actual  mixture  of  an 
appreciable  quantity  of  the  spermatic  sub- 
stance is  necessary  to  induce  fecundation,  the 
extreme  ri4>idity  with  which  the  action  takes 
place,  the  minuteness  of  the  quantity  of  the 
spermatic  matter  which  is  sufficient  to  induce 
it«  and  the  fact  now  observed  in  a  variety  of 
instances  that  the  spermatozoa  which   have 
entered  the  ovum   remain  apparently  little 
changed  for  a  considerable  time  niter  the 
chances  of  the  ovum  consequent  on  fectinda- 
tioo  have  nude  some  progress, — lead  to  the 
ooQclttsioii  that  there  is  something  in  the 
nature  of  this  action  inconsistent  with  the 
idra  that  it  is  one  of  mere  combination  in 
substance  of  the  developed  contents  of  the 
male  and  female  gcoentire  prcKlucts,     But 
whether  this  is  to  be  referred  to  the  cUss  of 
** contact  actions**  of  which  tbcni»elves  so 
tittle  is  known,  or  to  what  other  kind  of 
nrtKifi  it  msy  be  coaipsred,  the  ascertained 
CKts  do  not  enable  us  in  the  least  to  deter- 
n-ine«     The  slroi>»t  universal  presence  of  vi- 
bratory mocioa  in  the  spcrvatoxoa  duriiv:  the 
tiase  in  which  they  retain  their  fecuodatimr 
power,  natural'}  led  ph\sioli>^ts  to  ci»ontct 
tint  mocx^  with  the  *ecur.jA:inj;  act  too  :  but 
ttie  v>:her  Kuvi.  the  occaMoool,  thoiuh  rrnre 
{4os  m  «hich  tne  STHrxnatoi «  are  en- 
\  moCK'o.evs  seetn  sui&cient  to  cause  tt.e 
fricvtK^  of  the  ^ic«  tl;at  the  hxre  wti:cti 
fVNxiuces  the   <i:T»t»y7   r*Moa   is  KJcr.iual 
w.th   that    whuh   CA^ls   ^lh   the    scnc»   of 
k«c«^«m«tic  soa  arr&xx>«-eoetK  dLirgcs  vL.cii 
rr»».  t  r>^«  lievur^Ar  *c. 

li..t  inr  coti^.-..r*:  v«  of  iht«  yu^v'Ct  wo^/J 
\tmi  w»  vto  tNe  «£'4cu&».v^a  ct  t:ae  «t)  :e 
Cie9tK«oC«;t^  k^rce&.  «^ioh  m  its  prr^r.t 
t.*.^:r^!ji^too  »£are  M.  t»  tiowr^ve  to  aiv*ia. 
1^  :•*  <^x*-,c-»5  arvt^Wsior  Wie  issi^e  c*'  c*fK 
«w«xwY  o<  ik^ev^Vf^sv,  to  aki/.'-t  tike  terms  of 
f^ymtr.  -r.c*Tt«.  ♦,ircT»  Ac^  to  ».rrK<e  l*e  cvo- 
•.  ■  ^z>  «vr«s»n  *  r  t"'<  oor..*">r-<e  o<*  ccrt^  n 
*^  -.-*  or  ^'A-^-e^  He  c--  .  %^»s  l^e  tc-n 
v.t^  vv.e  !.■#-«  1  as  trr  i  —  »:^  «^  ^v  ite 
tKCC^»«;  r^-^  %ie  »a  ^««  oc  »»t,  uvrft.  roj 
TTS-.  -r  «r/  <T..«  *<  »  "lA.  N*?—  tr  rra  .  : .  t  a.1 
7i*  .  •^xiS.'vA  *.ir..rm:«  -t  v^t*  :>e  f.jca  «>:  atj 
Msar^u  aiAA  %^^k  Kcce  «t.K^  n  at 


vrork  in  bringing  about  the  sequence  in  que** 
tion.  The  fSecundating  power  of  the  aemm 
is  an  expression  used  only  for  ooavenieoit 
to  denote  the  invariable  sequence  or  rebtioa 
as  cause  and  effect  which  has  been  observed 
to  subsist  between  the  contact  of  spermat  c 
matter  with  the  ovum,  and  the  changes  in  \U 
latter  which  follow  on  the  act  of  fieoiDdstion. 
We  might  with  as  much  propriety  have  given 
a  name  to  a  separate  power  residing  in  tb<- 
egg  or  its  germ  which  render  it  susceptible  of 
fecundation,  as  of  a  special  power  bdonein: 
to  the  semen  by  whiefa  that  susceptibiliti 
of  the  ovum  is  acted  upon.  The  efficient 
cause  of  the  process  of  fecumbtion  cso  ooh 
be  educed,  as  in  all  physical  as  well  ss  vil 
changes,  from  a  perfect  knowledge  of  sU  it^ 
phenomena,  and  the  statement  of  the  efficier.t 
cause  of  such  actions  it  only  the  espre&sni 
of  the  most  general  and  best  known  law  to 
which  a  full  acquaintance  with  the  pbcoomenj 
enables  them  to  be*  reduced.  Fecundatioo  < 
to  be  regarded  as  a  purely  vital  change,  see:: : 
that  it  takes  place  only  in  the  usual  cooditioni 
of  vitality ;  but,  like  all  other  vital  chas^i^, 
it  appears  more  probable  that  a  vsnrtv  «.' 
conditions  of  the  organic  matter  rather  thai 
any  one  known  property  or  condition  v: 
necessary  for  its  occurrence. 

In  endeavouring  to  deduce  the  most  ^>- 
neral  phenomena  which  accompany  this  re 
markahle  change,  it  may  be  said  thst  ti- 
cundation  consists  essentially  in  the  natu ! 
action    of  two    different  organised   boiiic% 
which    are    respectively   formed   from  t«v* 
different  cells ;  the  ovtgerm  and  the  fcpcnr- 
germ.     If  we  may  fbnn  nny  general  n>'* 
clusioo  frtrni  what  may  be  so  well  obM^^i' 
in  Nematoid  Worms,  the  derekspment  of  !^- 
ovum  and  the  spermatic  cells  from  their  r- 
spective  gef  ms  is  remarkably  smtilar,  for  "' 
both  the^  internal  cell  is  developed  frofs  - 
minute  molecule  from  within,  while  the  n- 
temal  part  is  deposited  from  without    1' 
spermatoaoa  are  formed  in  coonectioo  «i'- 
the  nucleus  or  nuclei  of  the  aperm-ccU  :  t 
the  cermtnal  part  of  the  ovna,  though  it  cur* 
sists  mainly  of  the  granular  pan  of  tne  v>  ' 
which   n  directly  ^foiisfiif,  very  proh- 
cocnprehends  also  in  some  shape  or  other  *>  > 
effused  contents  of  the  germinal  veskle.    i^ 
this  way,  then,  we  may  cooiectnre  ti^  n  t' 
act  of  lecun«latK«o  the  products  of  the  on. '  - 
celi-ginus   n*ect    aaJ   ctxabnie  or  omu- 
infiutuce  each  other.     The  ccd-gcnu,  trc  . 
are  the  hrts  in  the  chsno  of  or^ranic  cocm  • 
tion  between  cither  or  tK»ch  the  psmti  -- 
the    prwet»v    eariabie    of   bcui|:    oce- .« • 
fn^m   the  fecundated  ovum.     ^ilBch  a  «•>«• 
thvH:^  stU;  m  a  eneat  mininrt  ^cini.s:  • 
«ve»  to   l«   m  acrvc^jance  w«n  the  ut- 
knovu  as  to  the  fertert  tri^^B^ttoe  o* 
stnKt.^*e  ari  C'^tK-s  of 
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ce»  of  fecundation,  or  the  phenomena  which  In  the  greater  number  of  instances  there  is 
follow  it,  but  it  may  be  proper  to  state  here  recognised  in  the  mass  of  the  whole  yolk,  or 
io  a  geoeni  way  the  rehition  which  subsists  in  its  germinal  part,  immediately  previous  to 
between  the  earliest  changes  occurring  afVer  its  undergoing  segmentation,  a  clear  simple 
fecundation,  and  the  commencement  of  those  cell,  generally  nucleated,  which  was  not  be- 
phenomena  of  a  histogenetic  nature  which  fore  perceptible ;  to  this  the  name  of  embryo- 
precede  the  formation  of  the  embryo  itself,  ceii  has  been  given,  in  order  to  distinguish  it 
The  most   obvious  and  constant  of  these  from  the  germinal  vesicle,  from  which  it  has 
cbaoges  is  that  known  as  the  cleavage  or  hitherto  been  believed  it  is  in  some  measure 
Kgmentation  of  the  yolk, — a  process  which  distinct.     In  other  instances  a  clear  spherule 
has  been  observed  in  the  ova  of  all  animals,  or  space  only  is  observed  in  the  place  of  the 
lod  is  not  less  interesting  from  its  own  na-  embryo-cell,  and  in  a  few  animals  no  clear 
tan,  than  from  the  bearing  of  its  phenomena  part  of  this  nature  has  yet  been  detected. 
Qpoo  the  explanation  of  the  earliest  organising  The  division  of  the  embryo-cell  accompanies, 
process  of  embryonic  development,  and  upon  or  rather  immediately  precedes,  that  of  the 
the  whole  subject  of  histogenesis.  germ-yolk,  so  that  each  mass  formed  by  the 
The  segmentation  affects  only  that  part  of  cleavage,  grooving,  or  segmentation,  as  the 
tlie  ovum  of  animals  which  is  directly  ger-  case  may  be,  contains  as  its  nucleus  or  centre 
minal  or  fomiative;  and  it  results  in  the  pro*  an  embryo-cell,  or  clear  spherule  of  its  own, 
duction  of  that  hiyer  of  organised  cells,  of  descended  from  the  first  cell  or  spherule  of 
nriable  extent,  in  the  centre  of  which,  in  a  the  same  description, 
determinate  position  and  direction,  the  rudi-  The  process  of  segmentation,  whether  it 
neots  of  the  embryo  are  first  formed.    The  involves  the  whole  ovum,  or  is  limited  to  a 
process  of  smnentation  is,  therefore,  the  pre-  larger  or  smaller  disc  of  the  yolk,  proceeds 
Lde  to  theformation  of  the  Blastoderma  or  in  most  animals  with  a  certain  degree  of  geo- 
germinal  membrane  of  Pander.  metric  regularity,  so  that  the  number  of  germ- 
Tbe  extent,  therefore,  to  which  segmenta*  yolk  segmente  are  successively  multiplied  so 
tioD  affects  the  yolk  differs  greatly  according  as  to  be  in  the  numbers  2,  4,  8,  16,  32,  64, 
to  the  amount  oY  the  yolk-substance  which  is  &c.,  until  by  the  ultimate  division  a  vast 
ifirecUy  eerminal ;  that  being  in  some  anunals  number  of  small  globular  masses  are  formed, 
the  whole,  and  in  others  only  a  fraction  of  which  occupy  principally  the  surface  of  the 
the  yolk,  in  proportion  to  the  part  which  is  yolk  over  all  its  germinal  portion.* 
only  indirectly  nutritive.    In  that  group  of       The  last  result  of  the  segmentation  is  the 
on^ihen,  to  which  those  of  Mammalia  belong,  production  of  the  blastoderma  or  germinal 
aod  which  we  have  called  the  snaall-yolked,  membrane  in  which,  by  other  changes,  the 
the  entire  yolk,  or,  at  all  events,  its  superficial  rudiments  of  the  embryo  subsequently  make 
liwr,  being  directly  formative,  or  being  in-  ^^^^       ^^      .  .,w«.           . ,      -«  ^      .     , 

Tolfed  from  the  first  in  the  production  of  the    ^^^  ^'"/^"'^^r'l?^'?^'.  n^  ♦^'f  ^'  ^""^  V^"" 

HI  ^  J ^,  ^  s.^       •  I  ^  Salmonidaj  and  in  the  Alytes  Obstetncans  in  1842 ; 

Blastoderm,  the  segmentation  is  complete,  or    5^^  ^f  ^^^  ^^^  .Q^hor,  Sf  Quatrcfages,  and  many 

the  process  of  cleavage  affects  the  whole  mass  others  in  various  invertebrate  animiUs ;  6th.  in  its 

of  the  finely  granular  yolk  within  the  zona  or  most  limited  form  the  phenomenon  was  first  well 

vitelline  membrane.     In  those  ova  again,  such  described  by  Kttlliker  in  Cephalopoda  in  1844 ;  and 

as  we  find  in  the  bird  among  vertebrate,  and  7th  in  birds  by  Ber|rmann  in  1846,  by  Coste  in 

the  cuttlefish  among  the  invwtebrate  animahi,  ^?*^'  '°?  ^^  "^tf.^^  *°  J^^,  following  years.    The 

.       5*.  L^T    /•   ^*   •  .ILL*  observations  on  this  subject  are  far  too  numerous 

m  whKh  the  formaUve  yolk  has  the  most  for  quoUtion;  those  especially  which  have  been 

limited  extent,  and  consists  only  of  a  finel  v  made  in  experiments  by  artificial  fecnndation  are 

gramdar  disc  near  the  surface  of  the  much  most  favourable  to  the  investigation  of  the  seg- 

ktfger  mass  of  the  ccUukr  nutritive  yolk,  the  mentation   and  other  phenomena  which   follow 

lenientation  is  confined  to  that  disc  alone,     ™™«d»**«ly  on  fecundation.     And  m  all  these 
•^^wHtwvH  i«  «.vuiu»vu  vv  MiM  «iov  ■luiiv,    jn^tunccs,  as  wclI  as  in  very  numerous  others,  the 

tndis  therefore,  m  some  respects,  widely  occurrence  of  segmentation  and  the  regularity  of 

oiffiefent  from  that  which  occurs  in   Mam-  its  phenomena  are  so  constant  that  we  may  regard 

onlia.    In  the  intermediate  group  of  ova  be-  it  aa  one  of  the  b^t  established  series  of  facts  in 

loi«ing  to  Batrachia  and  Osseous  Fishes,  there  organic  nature.    The  observaUons  with  regard  to 

are  m«iy  gradations  of  tramrition  from  the  [^^^r^Tni^i^V^^^ 

complete  to  the  partial  cleavage,  so  that  in  statement  with  which  I  am  aJjquainted. 

•omc,  as  the  common  frog,  it  is  nearly,  but        •  Reference  is  here  made  chiefly  to  the  best- 

not  entirely,  over  the  whole  yolk;  while  in  known  and  most  common  kind  of  aegmentation,  in 

others,  as  in  the  sahnon  or  osseous  fishes,  it  ^bich  this  procew  consisU  in  the  massing  of  the 

does  not  extend  over  more  than  a  third  of  ^^Li^^^j^S?  nJ"  w^'r"^/"^  ^^^  ^^^  "^i^^^J^l** 

•k^      _r         r  *u        iL «  embryo-cells  or  clear  spheres  as  centres;  but  it  is 

uie  Sttrtace  of  the  yolk.*  right  to  stoto  that  there  is  another  form  of  this 

process,  as  yet  only  observed  in  some  of  the  Cestoid 

*  The  mora  important  phenomena  of  the  yolk-  and  Nematoid  Eotocoa,  in  which  the  yolk,  either 

prm  deara^e  or  segmentation  have  been  ascer-  clear  or  granular  io  its  structure,  does  not  appear 

taiaad  prinapally  by  the  following  observations :  to  follow  the  divisions  of  the  embryo-cells,  but  the 

Vis.  lit  of  Prevoet  and  Dumas  in  Batrachia,  as  gradually  increasing  progeny  of  the  latter  assi- 

asriyastheyaar  1824,andBobseanentlvof  Kosconi  milato  or  combine  more  and  more  with  the  yolk, 

and  Von  Bacr  in  the  same  animal ;  2na.  of  Bischoff  so  that  at  last,  when  the  germinal  part  of  the  ovum 

aad  Bany  in  Mammalia,  in  1838^9,  their  obser-  is  entirely  occupied  with  new  ceils,  the  original 

Tiiions  tieing  confirmed  by  myself  in  18*10,  and  yolk  has  quite  disappeared.    The  nature  of  this 

gv^tiy  extended  by  Bischoff  before  the  publication  process,  as  compared  with  the  more  common  form 

<^  bit  work  opoQ  tae  development  of  the  rabbit,  in  of  yolk  segmentation,  is  not  perhaps  as  yet  fully 

UMS;  Ifd.  0/  Bagga  in  1841,  and  of  KdUiker  in  understood. 
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their  appearance.  According  to  most  ovo- 
logbts,  tbe  last  globules  formed  by  s^menta- 
tion  are  the  nucleated  organised  cells  im- 
mediately constituting  the  blastoderma.  A 
different  view  of  the  process,  however,  in 
Mammalia,  has  been  taken  by  Bischoff,  very 
decidedly  set  forth  in  his  two  most  recent 
works  on  the  development  of  the  guinea-pig 
and  the  deer;  according  to  which  the  last 
resulting  spherules  formed  by  segmentation 
are  not  true  cells,  and  that  previous  to  the 
formation  of  the  blastodermic  cells,  the  yolk- 
germ  falls  completely  into  an  amorphous  or 
homogeneous  finely  granular  substance,  out  of 
which,  secondarily,  the  blastodermic  cells  are 
produced  by  a  process  of  cytogenesis.  It 
seems  probable  that,  in  the  different  classes  of 
animals,  there  ma^  be  considerable  variety  in 
the  degree  of  per^tion  in  organisation  or  ad- 
vance m  cell-structure  to  which  the  segments 
of  the  yolk  have  attained  at  the  period  when 
the  development  of  the  embryo  begins  to  ma- 
nifest itself.  But  in  the  higher  animals  at  least 
the  weight  of  evidence  appears  to  me  in  favour 
of  the  view  that  the  process  of  segmentation 
results  directly  in  the  formation  of  blastodermic 
cells.  The  fact  now  established  by  the  obser- 
vations of  Reichert  in  Entozoa,  in  1841,  of 
Ransom  in  osseous  fishes,  and  more  particu- 
larly those  of  Remak  in  Batrachia,  that  a  de- 
licate membrane  is  formed  over  the  surface  of 
each  of  the  segments  as  they  appear,  and  that 
the  bst  and  smallest  segments  possess  a  deli- 
cate membranous  envoope,  appear  to  show 
that,  in  these  animals,  each  segment  has  the 
structure  of  an  organised  cell,  and  is  very  si- 
milar to,  if  not  identical  with,  those  of  the 
blastodermic  lamina. 

The  origin  of  the  embryo-cell  is  still  in- 
volved in  obscurity.  Most  ovologists  are  dis- 
posed to  connect  it  in  some  way  or  other 
with  the  previously  existing  germinal  vesicle,  or 
some  part  of  its  contents,  and  more  especially 
the  nucleus.  For  the  solution  of  this  ques- 
tion, as  already  remarked,  a  more  accurate 
knowledge  of  what  happens  to  the  germinal 
vesicle  at  the  time  of  that  disappearance  which 
has  been  so  commonlv  observed  at  the  period 
of  the  maturation  of  the  ova  of  almost  all  ani- 
mals, will  be  required.  Does  the  macula  re- 
main, as  has  been  alleged  b^  some,  to  form  the 
nucleus  or  the  whole  of  the  embryo-cell? 
Or,  In  other  cases,  if  the  multiplied  macuUe 
are  dispersed  among  the  granules  of  the  ger» 
minai  yolk,  are  they  again  collected  together 
into  a  mass  or  spherule  to  form  the  embryo- 
cell  V  Or,  again  is  the  embryo-cell  formed 
out  of  other  materials,  and  not  necesnarily 
either  parttally  connected  with,  or  wholly  de- 
rived from,  the  germinal  vesicle  ?  And  finally, 
might  it  not  be,  according  to  some  recent  ob- 
servations, such  as  those  of  J.  Miiller  on  En- 
tocboncha  and  those  of  Remak  on  tbe  frog, 
that  the  disappearance  of  the  germinal  vesicle 
is  not  attended  with  the  dispersion  of  its  con- 
tents,  but  is  a  phenomenon  caused  only  in  a 
certain  number  of  animals  bv  the  solution  of 
the  delicate  external  wall  of  the  vesicle,  and 
by  some  change  in  the  position  and  consist- 
ence of  its  contents  ?     Further  observations 


will  be  required  to  determine  this  pobt ;  but 
if  in  the  meantime  we  regard  it  as  most  pro- 
bable that  the  embr^o-cdl  is  in  some  vaj  or 
other  connected  in  its  origin  with  tbegerouBsl 
vesicle,  we  might  further  found  upon  tfaii 
the  speculative  view  that  the  blastodermic 
cells  and  the  blastema  from  which  unmies- 
tionably,  by  a  histogenetic  process  of  cell-di- 
vision and  multiplication,  the  various  textures 
and  organs  of  the  animal  body  are  produced, 
may  be  recarded  as  the  descendants  of  tbe 
original  cell-germ  from  which  the  ovum  was 
developed  combined  with  the  spem.  We 
should  thus  trace  the  organic  cellular  connec- 
tion between  the  succession  of  parents  sod 
offspring,  which  I  have  stated  to  be  one  of  the 
most  general  facts  in  organised  nature. 

The  observations  respecting  the  very  re- 
markable movements  of  the  yolk,  before  sad 
during  the  earlier  stages  of'^  the  segmcntio^ 
process  which  have  now  been  recorded  l^ 
several  physiologists,  must  excite  the  livdieM 
interest,  and  suggest  subject  for  much  reflectioo 
as  to  the  evidence  they  may  afford  of  tbe 
causes  of  this  change,  or,  if  we  may  use  tbe 
expression,  of  the  forces  bv  which  scgmeots- 
tion  is  brought  about.  There  seems  to  be 
little  doubt  that  the  embryo-cell  (and  its  oa- 
cleus  first  of  ail)  is  the  earliest  to  become  di- 
vided, and  that  the  process  of  cleavage  tben 
proceeds  from  the  surface  of  the  scgmeotin*; 
mass  inwards  towards  the  cell ;  but  in  «bac 
relation  the  nucleus,  granular  substance  of 
the  yolk,  and  ovicell-membrane  stand  to  each 
other  in  this  process,  must  be  lefl  to  be  de> 
termined  by  future  researches. 

Of  the  other  early  changes  in  the  onin 
which  immediately  ibllow  fecundation  sod 

C recede  embryonic  development  little  need 
ere  be  said.  They  consiKt  principally  in  the 
greater  degree  of  consolidation  and  comjpsct- 
ness  acquired  by  the  germinal  part  of  (br 
yolk,  and  in  the  formation  in  moat  animals  oi 
a  dear  space  between  the  surface  of  the  yolk- 
substance  and  the  enclosing  vitelline  mem* 
brane.  It  is  in  this  clear  space,  or,  as  it  bss 
been  called  by  Newport,  respiratory  chamber. 
that  the  spermatozoa  have  been  observed  m 
those  instances  in  which  they  have  been  ss- 
certained  to  penetrate  into  the  cavity  of  tbe 
ovum.  There  is  another  phenomenon  of  tbe 
same  period,  which  has  now  been  so  firequently 
observed,  and  which  is  of  so  peculiar  a  nature, 
that  it  must  not  be  passed  over  without  no- 
tice ;  I  allude  to  the  appearance  in  the  re- 
spiratory space  of  one  or  more  desr  sod 
hwhly  refracting  spherules,  neariy  of  the  ttie 
of  the  germinal  vesicle,  but  qtiite  independent 
of  it.  These  clear  hyaline-like  globules  hive 
been  observed  in  the  ova  of  Oasteropodous  Mol- 
lusca  after  fecundation  by  almost  all  those  «bt» 
have  attended  to  the  ovology  of  this  class  oi 
animals,  among  whom  may  be  mcfltioncil 
Dumortier,  Pouchet,  Van  Bcneden,  ^oni- 
mann,  and  Vogt;  in  the  Annelida  by  Qustre- 
fages ;  in  Mammalia  bv  Bischoff  and  Bam ; 
and  in  Batrachia  by  r^ewport.  From  tiur 
observations  of  Quatrefages  in  Herroclb  thc> 
appear  to  be  excluded  or  expressed,  s*  it 
were,  from  the  clear  basement-substaoct  oi 


OVUM.  [141] 

the  joJk  ;  and  Bischoff  states  that  they  gra-  trated  acids,  and  by  dilute  acetic  and  phos- 

iluiJIjr  disappear,  or  are  dissolved  without  phoric  acids.    Its  composition  is  stated  to 

obvious  change.    We  are  at  a  loss  to  deter-  be  as  follows :  carb.  51 ;  hyd..6*7  ;  nit.  15; 

mioe  what  office  these  globules  nuy  have  in  ox.  25*4 ;  phosph.  1*9. 
connection  with  the  cluinges  of  the  ovum  at        In  the  ova  or  osseous  fishes  these  authors 

the  time  they  appear.  do  not  find  the  same  organic  principle,  but 

Lastly,  I  would  notice  the  interesting  re-  have  detected  two  others  in  variable  propor- 

htion  which  appears  to  subsist  between  the  tions.    One  of  these,  which  they  have  named 

atoation  of  the  germinal  vesicle  and  the  cen*  Ichlhidine,  exists  only  in  small  quantity,  and 

tre  of  the  cemiinal  membrane   afterwards  is  absent  in  some  fishes :  it  is  quite  soluble 

formed,  or  the  germinal  pole  of  the  ovum,  in  water.    The  other  which  is  more  generally 

iod  the  conformity  in  the  direction  of  the  prevalent  and  in  larger  though  variable  quan- 

line  of  the  first  cleavage  of  the  yolk  with  that  tity  is  precipitated  by  water  into  a  viscous 

<i(  the  principal  axis  of  the  embryo  in  verte-  substance.    This  has  been  named  IchthuHne, 

brateanhnals.  The  first  fact  has  been  observed  Messrs.  Valenciennes  and  Fremy  have  ascer- 

ia  all  aoimala,  and  the  latter  has  been  ascer-  tained  the  interesting  fact  that  while  these 

taiaed  by  Bfr.  Newport's  researches  in  Ba-  principles,  especially  ichthuline,  exist  in  laige 

ttacMa,  and  by  observations  which  I  have  quantity  in  the  ova  at  an  early  stage  of  their 

mytelf  made  in  the  bird's  egg  during  its  de«  ^owth  in  the  ovary,  they  gradually  diminish 

acent  through  the  oviduct.    These  facts,  as  in  quantity  or  are  changed  as  the  ova  ap- 

ytt  inscniti3>le  in  their  nature,  point  to  in-  proach  maturity,  and  give  place  chiefly  to 

teresting  lawa  reUting  to  the  connection  of  albumen,  which  holds  the  pnosphurett^  fat 

the  lint  phenomena  of  development,  which  in  suspension.     In  the  salmon's  egg  there  is 

may  beworiced  out  by  the  further  prosecution  a  large  proportion  of  ichthuline,  which  is  the 

of  these  inquiries.  cause  of  their  becoming  opaque  when  water 

In  the  preceding  nart  of  this  article  we  enters  the  volk.     These  authors  propose  in* 

hare  considered  chiefly  the  anatomical  struc-  deed  this  character  as  a  test  of  the  maturity 

tore  of  the  ova  of  animals,  and  have  made  of  the  ova,  as  they  are  not  rendered  opaque 

little  mention  of  their  chemical  composition,  hy  water  when  mature.     It  would  be  into* 

The  knowledge  of  the  latter  subject  is  as  yet  resting  to  know  whether  fecundation  produces 

vcrv  imperfect.    In  a  recent  Memoir^  Messrs.  any  immediate  chemical  change  on  the  prin- 

Valenciennes  and  Fremy  have  given  an  ac«  ciples  of  the  yolk.    The  composition  or  ich- 

cooat  of  an  extended  series  of  experimental  thuline  is  stated  to  be  as  follows :  carb.  52*5 ; 

TCMrchea  in  which  they  have  been  engaged,  hyd.  8  ;  nit.  15*2 ;  ox.  22*7  ;  phosph.  0'6  ; 

*iih  a  view  to  determine  the  difierences  in  sulph.  1. 

dK  chemical  composition  of  the  ova  of  dif-        The  ova  of  Batrachia  seem  to  resemble 
ftrent  animals,  and  although  this  investigation  .  most  nearly  those  of  cartilaginous  fishes,  in 

is  BCill  necessarily  incomplete  and  fragmentary,  so  fiu*  that  the  tabular  particles  of  the  volk 

they  appear  alrrady  to  nave  arrived  at  some  ture  composed  of  ichthine.    The  external  ge- 

(vtcrcstmg  results.    The  following  are  some  latinous  covering  is  described  as  a  tissue  of 

of  die  more  important  of  these  results.  hyaloid  membrane  which  absorbs  water  in  a 

The  albumen  or  white  is  not  exactly  of  determinate  quantity, 
the  same  composition  in  the  eggs  of  different        The  ova  of  Ophidia  and  Sauria  resemble 

binb ;  but  it  generally  contains  albumen  with  nearly  those  of  birds  in  the  con^sition  of 

salts  and  a  coiiit>onnd  of  aulphur  in  solution,  the  white  and  volk,  containing  the  principle 

h  the  volk  of  birds'  e^gs  they  recognise  the  vitelline  in  the  latter.  The  yolk  of  the  Viper 

princifJe  first  distinguished  by  Dumas  and  presents  the  singular  peculiarity  of  becommg 

Cahonrs  as  VHei&me^  a  substance  precipitable  gelatinous  by  immersion  in  water, 
bj  aiixture  with  a  large  quantity  of  water.        In  the  ova  of  several  Chelonia  they  have 

and  apparently  more  n«urly  resembling  fibrine  detected  a  difierent  principle  from  vitelline  to 

than  aUmmeo  in  its  composition  and  some  of  which  they  give  the  name  of  vitelline.    This 

its  properties.    The  phosphuretted  fat  of  the  principle  is  soluble  in  potash,  and  has  the 

yolk  is  somewhat  simikr  to  the  cerebral  fatty  following  composition :  carb.  49*4 ;  hyd.  7*4 ; 

Batter.  nit.  15*6 ;  ox.  and  phosph.  26*7. 

The  gimry  white  of  the  eggs  of  cartilagi-  Among  the  invertebrate  animals  Messrs. 
sons  fishes  is  very  different  from  that  of  birds'  Valenciennes  and  Fremy  have  examined  the 
tfg^  being  neither  soluble  in  water  nor  coa*  ova  in  several  cksses.  In  the  Crustacea 
rubble  by  heat  nor  acids  to  the  same  degree,  they  have  given  much  attention  to  the  in- 
It  seems  to  contain  only  traces  of  oiganic  vestigation  of  the  curious  colouring  principle 
natter.  The  angular  and  tabuhir  particles  of  the  ova,  which  appears  to  be  the  same  as 
of  the  yolk  of  cartilaginous  fishes  are  com-  that  existing  in  the  shell,  and  which  being 
poaed  of  a  principle  which  these  authors  re«  green  in  the  moist  state  passes  into  red  in  a 
prd  aa  pecnhar,  and  have  named  Mthme.  variety  of  circumstances.  They  have  isokted 
Thn  substance  is  insoluble  in  water,  alcohol,  this  colouring  matter  by  a  very  simple  pro- 
sad  ether,  and,  on  being  dissolved  by  hydro-  cess,  and  give  an  interesting  account  or  its 
riikiric  acid,  gives  no  violet  colour,  aa  albu-  properties,  especially  of  the  circumstances 
men  does.  It  is  dissolved  by  all  the  concen-  causing  it  to  change  to  red,  audi  as  the  ac- 
tion of  alcohol,  boiling,  desiccation,  pkcing 

*  Sm  Joantl  de  Pharmacie,  fcc^  vol.  xxv.  pp.  in  &  vacuum,  friction,  &c. 
321.  and  4I&,  and  vol  xxvi  p.  6.,  18d4  The  ova  of  Arachnida  and  Insects  are 
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quite  different  from  those  of  Crustacea  in 
their  composition,  containing  albumen,  fatty 
matters,  and  a  large  quantity  of  a  substance 
precipitable  bv  water. 

The  ova  of  Mollusca  differ  greatly  in  com- 
position from  those  of  other  animals :  more 
particularly  in  the  entire  absence  of  fat  from 
them. 

From  these  researches  it  appears  that  there 
are  considerable  differences  in  the  chemical 
composition  of  the  ova  of  animals  of  different 
great  groups,  and  even  among  those  not  far 
removed  from  each  other  in  the  zoological 
scale,  and  that  there  are  also  considerable 
differences  accordinj;  to  the  state  of  advance- 
ment of  the  ova  of  the  same  animal,  more 
especially  it  would  appear  that  a  marked 
change  of  composition  takes  place  at  the 
period  of  complete  maturity.  The  researches 
referred  to  appear  to  have  brought  to  light 
several  new  organic  principles  which  are 
modifications  of  albumen  or  belong  to  the 
same  class,  and  which  may  be  considered  as 
VUeWme  prinaple$  as  belonging  to  the  yolk 
of  different  ammals  :  such  are  Vitelline,  Ich- 
thine,  Ichthidine,  Ichthuline,  and  Emydine. 

The  full  citations  of  different  works  and 
memoirs  on  the  subjects  of  this  article  render 
it  unnecessary  to  give  any  detailed  bibliogra- 
phical list  at  its  termination.  I  may,  how- 
ever, call  the  attention  of  the  reader  to  the 
following  works  already  cited,  as  forming  the 

Iirincipaf  basis  of  modem  knowledge  ofovo- 
o^  and  development,  viz.:  The  Inaugural 
Dissertation  of  Pander  on  the  Development 
of  the  Chick,  published  in  1817.  The  His- 
tory of  the  £gg  before  Impregnation,  by 
Purkmje,  in  1825.  The  Epistola  of  Von 
£aer,  in  1827.  The  contributions  of  Von 
Baer  and  Rathke  to  Burdock^ t  Physiology,  in 
1827  and  1828.  The  various  Memoirs  bv 
Rathke  at  different  times,  and  Von  Baer  9 
Lectures  on  Development,  completed  in 
1837.  The  Systematic  Manual  of  Develop- 
ment by  G.  Valentin,  in  1835.  The  Prodro- 
mus  and  contributions  by  B,  Wagner,  in  1836. 
and  the  Manual  of  Physiology  by  the  same 
author.  J,  Muller's  Physiologv,  and  especially 
the  English  translation  of  the  more  recent 
edition.  The  researches  of  Martin  Barry,  in 
1838  and  1839.  The  various  contributions 
of  Biichoff,  beginning  in  1838 :  His  8}'stematic 
Treatise  on  Development  in  1848,  and  his 
Monographs  on  the  Development  of  the 
Rabbit  in  1842,  of  the  Dos  m  1845,  of  the 
Guinea  Pig  in  1852,  and  of  the  Deer  in  1855. 
The  researches  of  Cotte  beginning  in  1833; 
his  work  on  Comparative  Embr^'ology  in 
1837,  and  his  large  and  beautifully  illustrated 
work,  as  yet  unfinished,  beginning  in  1850. 
The  works  of  C.  Vogt  on  the  AWtes  Obste- 
tricans  (Batrachia)  and  on  the  Embryology 
of  the  Salmonidae,  in  1842.  Lastly,  the  re- 
cent and  valuable  researches  of  Bemak  on  the 
Development  of  Vertebrata  in  1853-1855; 
and  the  republication  of  B.  Wagrin't  Icones 
Physiologies  bv  Eeker.  The  works  reUting 
to  the  inverteorate  aaimab  are  much  too 


numerous  for  quotation.  I  will  only  meodoa 
the  researches  of  KolBker  on  the  Cepbt- 
lopoda,  of  Quatre/agei,  Vogjt,  and  otben  oo 
the  Mollusca,  Annelida,  £c.,  and  thoie  of 
J.  MuUer  on  the  Echinodermata. 

I  would  also  refer  the  reader  to  the  excel- 
lent report  on  the  progress  of  discovery  in 
regard  to  the  Ovum  by  Thomat  W,  Jones  m 
the  Brit,  and  For.  Medical  Review  for  Oct 
1843,  to  Bischoff**  article  on  the  History  of 
Discovery  in  Development,  and  itsapplicttioo 
to  the  explanation  of  Malformations  in  H*a^ 
ner^M  Dictionary  of  Physiology,  to  Leuck' 
ar^s  Article  on  Generation  in  the  same  work, 
and  to  Vrokk't  Memoir  on  the  Expkmstioo 
of  Monstrosity  from  the  History  of  Deve- 
lopment, and  to  his  article  Teratology  in  this 
Cyclopaedia.  A  large  amount  of  inromstioo 
on  the  whole  of  our  subject  will  also  be 
found  in  C,  V<^i*s  interesting  Letters  oo 
Livinff  and  Fosnf  Animals  in  1851 ;  in  Vteior 
Carurt  System  of  Animal  Morpholor|r  in 
1853  ;  in  Van  der  HcevenU  Manual  of  Zoo- 
logy, with  additions  bv  Leuckari  in  ISdiV- 
1856 ;  and  in  the  English  works  of  Carpenter^ 
Owen,  and  Bymer  Janes  on  Comparative 
Anatomy  and  Physiology. 

In  now  bringing  this  article  to  a  dose,  the 
author  owes  an  apology  to  the  oonducton 
and  the  readers  of  this  Cyclopaedia  for  the 
extreme  tardiness  with  which  it  has  appeared. 
The  delay  has  arisen,  in  part,  from  pcrioQal 
circumstances  which  need  not  be  mentioocd 
here,  and  in  part  from  the  nature  of  the  sub- 
ject of  which  the  artide  treats.  In  (be  ori- 
^[inal  plan  of  the  article,  it  was  intended  tbst 
It  should  comprehend,  alons  with  the  history 
of  the  ovum,  an  account  of  the  developmeat 
of  the  embryo.  But  as  time  advanced,  sod 
every  successive  year  added  new  and  im- 
portant matter  to  our  knowledge  of  the  sciencr, 
and  greatly  modified  the  statement  of  facts 
previously  regarded  as  established,  it  becane 
more  and  more  difficult,  eapedally  in  the 
hands  of  one  interested  in  the  experinestsl 
investigation  of  many  of  the  individual  ftcts, 
to  present  a  systematic  and  at  the  same  tizoe 
clear  and  brief  description  of  the  researdics 
of  physiologists  on  the  subject  of  devdop- 
ment.  The  author  regrets  deeply  thst  Be 
should  thus  be  prevented  from  (tirnishing  dw 
readers  of  the  C;fclopaMiia  with  this  part  of 
the  article  as  originally  intended.  But  at  tbe 
same  time  he  believes  that  when  the  recent 
rapid  progress  of  many  departments  of  tbe 
subject  is  considered,  and  the  vast  number  of 
details  which  would  be  required  to  enbnce 
even  the  shortest  account  of  tbe  or%in  sod 
formation  of  all  the  textures  and  omos  of 
the  animal  body,  the  knowled(^  oTvbiib 
forms  a  sdence'that  is  coextensive  with  the 
whole  range  of  anatomy  and  physiok)gy,  it 
may  be  thought  that  he  has  in  present  cir^ 
cumstances  judged  ri^tly  in  abandoniog  tbe 
attempt  to  compress  mto  a  limited  ^pare  tbe 
statement  of  so  extensive  and  importaat  a 

branch  of  physiological  inquiry. 

(AftenTiaman,M.D.) 
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PANCREAS  (ntf/Kptaf*,  Qt.i  Pancreas,        3rd.  Its  comparative  anatomy,    including 

Lat. ;  le  Panareat,  Fr.;  die  BaudupeicheldriUe,  tliose  modifications  both  of  the  form  and  ulti* 

Oerm. ;  Paiurea,  Ital.)>     The  pancreas  is  an  mate  structure  of  the  gland  that  the  animal 

azygous,    non -symmetrical,  ^andular  organ,  series  exhibits. 

possessing  a  duct,  and,  therefore,  belonging        4th.  The  physiology  of  the  pancreas, — the 

to  the  category  of  true  glands ;  connected  r6le  that  it  plavs  in  the  function  of  digestion. 
anatomically  with  the  alimentary  canal,  and        Lastly.  A  short  account  ofsome  of  the  most 

physiologically  with  the  function  of  digestion,  striking  pathological  changes  that  the  organ 

Od  tiJiing  even  the  roost  superficial  and  is  liable  to. 
general  view  of  this  organ,  two  or  three  things  I.  Human  Anatomy. 
cannot  fell  to  strike  the  attention  :  one  is,  the  SiiuaHon, — The  pancreas  is  so  placed  that 
close  affinity  and  strong  contrariety  which  it  for  its  display  it  is  necessary  to  open  the  ca- 
st the  same  time  displays  to  the  salivary  vitvofthe  great  omentum.  This  may  be  done 
glands -{-—affinity  in  point  of  appearance  and  either  by  dividing  the  gastro-hepatic  omentum 
structure,  being,  like  them,  a  typical  represen*  and  depressing  the  stomach,  or  by  detaching 
tation  of  a  conglomerate  gland, — contrariety  the  gastric  layer  of  the  epiploon  and  turning 
in  point  of  situation  and  function,  the  one  the  stomach  up,  or  by  dividing  the  transverse 
bdng  placed  at  the  very  threshold  of  the  all-  mesocolon  and  turning  up  both  transverse 
inentary  canal,  the  other  at  an  advanced  po-  colon  and  stomach.  In  either  of  these  ways 
sition  ui  it ;  the  one  acting  on  raw  matenal,  the  cavity  of  the  omentum  is  opened,  and  the 
and  having  in  part  at  least  a  mechanical  use:^,  orrans  concealing  the  pancreas  are  removed. 
the  other  having  to  do  with  material  far  gone  Flaced  transversely  across  the  upper  part 
in  the  process  of  assimilation,  and  possessing  of  the  abdominal  cavity,  and  closely  applied 
a  function,  whatever  it  may  be,  certainly  not  to  its  posterior  wall,  the  pancreas  extends  from 
mechanical  in  any  degree.  the  duodenal  fold  on  the  right  to  the  hilum 

Another  striking  circumstance  is  its  wide  of  the  spleen  on  the  lefl,  across,  therefore,  the 

diffusion.  It  exists  in  all  vertebrata ;  —  mam-  epigastric  into  both  hypochondriac  regions.  It 


birds,  reptiles,  and  most  fishes,  all  is  not  perfectly  transverse,  however,  but  ex- 
possess  a  pancreas,  and  that  cjuite  independent  tends  from  the  right  a  little  upwards  as  well 
of  what  the  nature  of  their  food  may  be,  as  to  the  led;  it  corresponds  to  the  level  of 
animal,  vegetable,  or  mixed ;  a  fact  that  one  the  first  and  second  lumbar  vertebrae  and  to 
would  have  imagined  would  itself  have  pre*  the  splitting  of  the  two  laminae  of  the  trans- 
vented  the  adoption  of  the  old  views  with  verse  mesocolon :  it  is  post-peritoneal,  being 
regard  to  its  fimction.  invested  by  that  membrane  only  on  its  an- 

Another   circumstance,   not  less  striking,  terior  surface. 

is  its  constant  relation  to  the  duodenum  :  Relations,  —  B^  its    right  extremity  it  is 

whatever  may  be  the  other  modifications  of  closely  engaged  in  the  curvature  of  the  duo- 

the  alimentary  canal,  fnim  the  straight  and  denum,  to  the  inner  border  of  which  it  is 

simple  tube  of  some  camivora  to  the  volu-  intimately  attached,  and  which  it  often  re- 

minoua  apparatus  of  the  ve^table   feeders,  ceives  into  a  groove  more  or  less  deep,  formed 

or  whatever  may  be  the  modified  form  of  the  by  a  projection  of  the  gland  to  a  slimt  extent 

pancreas  itself,  still,  if  the  organ  exbts,  its  on  the  anterior  and  posterior  surface  of  the 

relation  to  the  duodenum  is  invariable;  if  intestine.      Sometimes  this  groove  is  very 

there  is  a  duodenal  fold,  it  is  placed  in  it ;  and  slight,  and  the  relation  of  the  margins  of  the 

if  there  is  not,  it  makes  the  closest  approxi-  gland  and   intestine  merely  that  of  apposi- 

mation  to  an  analogous  position  that  is  pos-  tion  ;  at  others,  the  inner  margin  of  the  duo* 

sible:  indeed  the  uniformity  of  this  relation  denal  fold   will  be  deeply  imbedded  in    the 

is    so  invariable,  even  under  circumstances  gland  substance,  the  projection  both  in  front 

where  it  would  appear  to  be  indiflerent,  that  and  behind  being  considerable.      More  fre- 

one  cannot  but  r^rd  it  as  one  of  those  in-  quently,  however,  the  gland  trespasses  much 

stances  of  conformity  to  type  in  which  uni-  further  behind  the  intestine  than  it  does  in 

fonnity  appears  to  exist  for  uniformity's  sake,  front,  so  much  so  occasionally  as  to  separate 

The   arrangement  of  the  subject  of  this  it  in  a  grcfit  degree  from  its  posterior  rela- 

paper  that  most  naturally  suggests  itself,  is  tions.    The  structures  on  whicn  the  posterior 

to  treat  first  of  the  structure,  and  then  of  the  surface  of  the  pancreas  rests  are,  the  vena 

functions  of  the  oigan.      I  shall  therefore  cava,  the  bodies  of  the  vertebrse,  the  aorta, 

arrange  my  observations  under  the  following  the  crura  of  the  diaphragm,  the  left  kidney, 

heads : —  its  supra-renal  capsule  and  renal  vessels,  the 

1st.  The  descriptive  anatomy  of  the  human  lower  part  of  the  solar  plexus  with  the  com- 
pancreaa,  includii{g  an  account  of  so  much  of  menceroent  of  the  plexuses  thence  pro- 
its  structure  as  may  be  made  out  by  a  naked-  ceeding,  as  the  aortic  and  superior  mesenteric ; 
eye  examination.  the  splenic  vein  passing  from  left  to  right, 

2nd.  Its  minute  or  general  anatomy.  the  superior  mesenteric  vein  and  artery,  the 

vena  portae,  the  common  bile  duct,  many  lym- 

*  iro  Kpfsf,  aQ  flesh.  phatic  vessels  and  glands,  and  the  commence- 

t  This  striking  resemblance  raggested  to  the  ment  of  the  thoracic  duct  and  vena  azygos. 

older  ttiatomista  the  name  of  "safivaiy  gland  of  jo  all  these  structures  it  is  intimately  at- 

S:b:i:^Sl.to'S:'^'jSlSiS  ^.Sr  "  ''  '^  »-|!««  ^y  cellular  ti-sue.  and  to  the  irregular 

X  See  Bernard's  experiments  on  the  secretion  of  "U"ace  which  they  form   it  is,  as  it  were, 

uHva.  moulded  or  modelled,  so  that  when  it  is  care* 


Supp. 


Q 


fully  dioected  away,  it  preaents  eminencM    for  iMtance,  the  1on|iUi(liiia]  fiinww  McqMd 

ami  depreraioul  correapoiiding  to  them,  u,    by  the  splenic  vein,  uid  the  deep  groow  ■ 

Fig.  34. 


JSiHwii  Panertat,  dtmni  in  (ita  if  throwinf  191  Ik  tlamarlL    Thii  dnwing  wu  taken  ftija  ■  r^ 

■ubject  in  which  the  camture  of  the  head  of  the  pancreas,  following  that  of  the  doodtngia,  "» t**' 
ticululj  well  ihowIL 

which  the  luperior  mesenteric  artery  and  the  its  entire  length ;  it  is  in  relatkm  also  wiih 

rcna  ports  are  received.  the  Spigelian  lobe  of  the  liver,  with  the  Br* 

In  front  it  i*  in  relation  with  the  posterior  portion  of  the  duodenum,  and  the  ctrliac  aiJL 

surface  of  the  stomach,   which  reals   on  it  The  lower  border  is  bounded  by  the  infaHr 

when  empty  (tanquam  pulHnar,  Sarmm.),  and  horizontal   portion    of  the    duodcnnni,  &«■ 

moves  freely  upon  it ;  but  when  this  organ  is  which  it  is  separated,  near  the  middle  ^"^^l 

distended  with  food,  it  recedes  from  it,  and  tbe  superiormeienteric  vein  and  artery,  •hi^ 

its  leuer  curvature  comes  into  more  immediate  notch  it,  and  which  also  separate  it  dMB  >» 

relation  with  the  ^land.     In  eases  in  which  reflected  portion  or  head, 

the   stomach   is    situated    lower   down    than  The  right  extremity  is  engaged  in  the  do^ 

usual,  as  in  emaciated    individuals,  where  a  denal  fold  in  the  manner  described,  and  ii  i> 

great  part  of  the  small  intestine  occupies  the  relation  with  the  ductus  cfaoledochus.    Froa 

cavity  of  the  pelvis,  the  pancreas  comes  into  the  intimacy  of  its  attachmeots  to  the  doode- 

relation  in  front  either  with  the  liver,  or  with  num,  it  always  acconpanief  this  intestior  ia 

the  anterior  wall  of  the  abdomen,  from  which  its  displacements,  so  thst  when  the  duodno* 

the  gastro-hepatic  omentum  alone  separates  is   sitnated    lower    down    than  usual,  *lu^ 

it,  and  through  which  it  may  be  easily  felt,  happens    in   displacement*    of  the    stoancl 

This  disturbance  of  the  normal  relations  al-  downwards,  the  head  of  the  puKreai  is  ■!- 

ways  exists,  according  to  Cruveilhier,  when'  ways  removed  in  the  same  direction, 

ever  the  vertebral    column    can   be  felt  im-  The  left  extremity  is  in  relatiosi  «iih  ^ 

mediately  behind  the  walls  of  the  abdomen,  lell  kidney,  and  with  the  spleen  upon  winct 

The  pencreas  is  also  in  relation,  in  front,  with  it   is    sometimes  flattened   and   htauud,  •» 

the  angle  formed  by  the  asrending  and  trans-  sometimes  slt(^lly  enlarged,  and  to  whidi  it 

vcne  colon  and  with  the  commencement  of  is  attached  by  the  interventian  of  the  ifJcx 

the  duodenum.  veins,  which  send  many  branches  into  its  >i^ 

The  upper  border  is  in  relation  with  the  stance  :  aometimes  it  does  not  extend  7>><' 

splenic  artery,  for  the  reception  of  which  it  so   far  as  the  spleen  by  half  an  inch  or  m 

is  grooved,  and  which  often  runs  in  a  canal  inch, 

formed  in  the  substance  of  the  gland  through  Shape.  —  Vrom  its  elongated  fom,  the  i>'0- 
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creM  has  been  deBcribed  by  anatomisto  as  In  the  naiddle  the  ccelhic  axb  rests  upon  it ;  to 

posscntflga  body  and  two  extremities;  and  of  the  right  the  hepatic  artery  and  first  portion 

these  extremities  one,  which  is  enlai^ged  and  of  the  duodenum  are  in  contact  with  it,  and 

clubbed,  has  been  called  the  kead;  the  other,  to  the  left  it  is  deeply  grooved  by  the  splenic 

tapering  and  acuminated,  has  been  called  the  artery. 

W;  tM  middle  portion,  the  great  mass  of  This  groove  does  not  run  along  the  top  of 

the  gland,  being  the  body:  other  describers*  the  border,  parallel  to  it,  but  crosses  it  ob- 

have  supprased  the  body  altogether,  and  de-  liquely  from  behind  forwards  as  it  passes  to 

Miibed  as  the  tail  all  that  portion  which  is  the  left  extremity,  curving  over  it,  as  it  were, 

not  included  in  the  curved  mtumescence  at  so  that  while  the  commencement  of  the  ar* 

the  rigjbt  extremity,  which  they  designate  the  tery  is   behind    the   pancreas,   its  terminal 

besd.    Indeed  the  imaginations  of  anatomists  branches  are  in  front  (see  Jig.  54.).     Some- 

bsTe  been  largely  drawn  on  to  supply  analogies  times  this  groove  is  converted  into  a  canal,  by 

whereby  to  illustrate  the  shape  or  this  organ,  the  gland  closing  over  it. 

Some  have  compared  it  to  a  hammer, — some  The  lower  border,  much  thinner,  is  tilted 

to  s  dog's  toneue;  among  them  all  I  think  the  rather  forwards  to  the  right,  by  the  passage  of 

best  is  that  which  compares  it  to  a  pistol.  tlie  superior  mesenteric  vessels  beneath  it, 

But,  passing  by  these  fanciful  resemblances,  which  separate  it  from  the  third  portion  of 

die  pancreas,  from  its  transverse  elongation  the  duodenum ;  on  the  left  the  inferior  me- 

and  antero-posterior  flattening,  presents  for  senteric  vein  passes  beneath  it  to  join  the 

description  a  right  and   left  extremity,  an  splenic. 

upper  and  lower  border,  and  an  anterior  and  The  anterior  surfitce  looks  upwards  as  well 

posterior  surface ;  and  these  parts  1  shall  de-  as  forwards,  and  is  convex  both  transversely 

scribe  in  succession  in  the  order  in  which  I  and  longitudinally ;  it  is  the  only  portion  of 

hsve  mcntioiied  them.  the  gland  that  is  covered  by  peritoneum  : 

The  rifki  extremiijf,  to  which  the  name  from  this  circumstance,  as  well  as  from  its 

head  has  been  assigns,  is  that  portion  which  being  the  free  surface,  it  is  very  smooth, 

is  coeaged  in  the  duodenal  curvature,  and  to  The  potierior  surface  contrasts  strongly  with 

vhi<£,  from  its  occasional  separation  from  the  the  anterior,  for  being  uncovered  by  peri- 

rcst  of  the  glandt  the  name  o£  lesser  pancreas  toneum,  and  closely  applied  to  all  those  struc- 

has  also  been  givenf :  it  differs  from  the  rest  tures  against  which  it  lies,  it  presents  many 

of  the  gland  in  being  thicker  and  more  mas-  irregular   elevations  and  depressions,  corre- 

iire,  curved  instead  of  straight,  and  situated  sponding  with  the  uneven  surface  which  these 

OS  i  more  posterior  plane.  It  is  thus  formed :  structures  contribute  to  form, 

—when  the  pancreas,  in  passing  from  left  to  £Sse  and  weight. ^The  size  and  weight  of 

right,  has  arrived  at  the  duodenum,  it  be-  the  pancreas  are  liable  to  great  variety,  and 

cooes  closely  attached  to  that  viscus,  and  hence  different  authors  have  stated  them  very 

Iblbvs  its  course,  first  downwards,  and  then  variously.    Wharton*  eives  its  weight  as  five 

to  the  left,  passing  by  its  extremity,  behind  ounces ;  Meckel,  from  four  to  six ;  Cruveilhier 

the  superior  mesenteric  vessels,  for  which  it  states   its  limit   as  six   ounces,  but  thinks 

thus  forms  a  sort  of  groove  or  channel.    It  is  that  a  healthy  pancreas  may  be  as  small  as 

bf  the  fiisioD  and  massing  of  this  curvature  two  ounces  and  a  half ;    &smmerring  also 

tW  the  bead  ia  formed ;  but  in  very  young  considers  six  ounces  a  maximum,  but  carries 

aibjecta,  and  in  the  lower  animals,  the  curva-  his  minimum  as  low  as  an    ounce  and  a 

ture  ofthe  pancreas  is  as  conspicuous  as  that  of  half.    According  to  Krause  and  Glendinning, 

the  duodenum,  wad  by  separating  it  from  its  its  usual  weight  is  from  two  and  a  quarter  to 

•tticbraents,  and  straightening  it  out,  all  ap-  three  and  a  half  ounces.    Its  size  is  stated  by 

pcamee  of  head  vanishes,  and  it  becomes  a  Meckel  as  six  inches  long  and  one  thick ; 

ioufr  prism,  or  flattened  cylinder  of  even  thick-  Ellis  dves  its  length  as  seven  inches  ;  Quain 

throughout.  and  Sharpey,  from  six  to  eight  inches,  with 


Id  the  human  adult,  however,  it  is  impos-  an  average  breadth  of  an  inch  and  a  half; 

able  thus  to  unravel  and  straichten  the  right  according  to  Wharton,  its  lencth  is  about 

extremity :  and  the  fusion  ofthe  parts  has  five  inches,  its  sreatest  breadth  one  and  a 

often  proceeded  to  such  an  extent  as  entirely  half,  and  its  thickness  one  inch.    Of  all  these 

toobhteratethe  original  curvature,  the  groove  weighta  and  measurements  I  think  that  of 

for  the  vena  portse  and  superior  mesenteric  Wharton,  which  is  the  earliest,  comes  nearest 

vesaeli  ben^  the  only  trace  of  its  concavity.  the  troth;  only  his  measurement  of  length  is 

The  left  esMirtndly  gradually  tapers,  getting  too  little.    From  a  laige  number  of  obser- 

hoch  nawower  and  dinner ;  it  is  sometimes  vations  I  find  the  averaee  weight  to  be  from 

bifurcated,  aometimes  blunted  and  flattened  four  to  five  ounces,  the  Ten^  seven  inches, 

ssiiost  the  spleen,  and  sometimes  slightly  the   greatest   breadth   an    inch  and  a  half, 

enlarged ;  it  presents  nothing  for  special  de-  and  Uie  thickness  three  quarters  of  an  inch, 

•cnption.  It  is  smaller  in  women  than  men,  but  only 

The  upper  border  is  much  thicker  than  the  in    proportion    to   the    difference    of   size, 

lower,  so  much  so,  that  some   anatomists  Soemmerring  says  f  that  it  is  proportionately 

hate  described  the  gland  as  being  prismatic,  larger  in  the  foetus  and  the  new-bora  infant 

*  Meckel,  Hsnael  iPAoatomie.  *  Adenographis,  p.  72. 

f  8o«M  Titnnnttts,  as  ProfeMor  KHis,  make  the  f  "  In  nondum  nato  homine  et  brevi  adeo  post 

^'"J  ■jiMMjimjiM  with  the  lesnr  pancreas*  inde-  partam,  majus  pro  corporis  mole  videtnr  qoam  in 

^'"'i'atlrsrthliseparatioo.  adalto.**   Corp.  Hum.  Fab. 
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than  in  the  adult ;  a  statement  that  my  own 
frequent  observationM  have  verified. 

The  specific  gravity  of  this  gland,  accord- 
ing to  Muschenbroeck*,  is,  compared  to  water, 
as  Iii029  to  1000. 

General  appearance. — The  best  view  of 
the  external  appearance  of  the  pancreas  is 
obtained  on  its  anterior  surface  where  it  can 
be  seen,  through  the  peritoneum  covering  it, 
without  any  disarrangement  of  its  structure. 
It  is  seen  to  be  of  a  pale,  clear,  flesh  colour, 
in  which  it  strongly  contrasts  with  the  white 
cellular  tissue  investing  it,  with  the  yellow  fat 
with  which  it  is  often  surrounded,  and  with 
the  grey  and  dingy  coloured  absorbent  glands 
which  lie  contiguous.  On  looking  more  closely, 
it  is  seen  to  be  mapped  out  into  lobules,  and 
this  mapping  out  is  sometimes  more  conspi- 
cuously marked  by  the  septa  of  areolar  tissue 
that  separate  the  lobules  being  loaded  with 
fat.  The  lobules  are  of  very  various  shapes 
and  sizes,  from  an  eighth  to  three  quarters  of 
an  inch  in  diameter,  closely  packed  so  as  to 
fit  into  one  another,  and  presenting  an  even 
general  surface.  But  on  a  closer  examination 
we  see  that  these  lobules  are  themselves  sub- 
divided by  less  conspicuous  septa  into  a  great 
number  of  smaller  lobes  ;  and  these  again, 
especiallj^  if  assisted  by  a  little  separation  with 
a  fine  knife  or  needle,  are  seen  to  consist  of 
numerous  minute  granules,  or  acini,  as  they 
are  termed,  which,  as  far  as  the  scrutiny  of 
the  naked  eye  goes,  appear  to  constitute  the 
ultimate  structure  of  the  gland ;  but,  as  we 
shall  see  more  fully  presently,  the  microscope 
shows  these  in  their  turn  to  consist  of  aggre- 
gations of  follicles,  and  therefore  to  be  truly 
comfiound.  Thus  a  mere  inspection  of  the 
external  surface  of  the  pancreas  gives  an 
indication  of  its  internal  structure ;  we  see 
the  acini  by  their  aggregation  constituting  the 
lobules,  the  lobules  the  lobes,  and  the  lobes 
the  whole  organ  ;  the  association  by  which 
these  parts  are  bound  together  being  more 
and  more  intimate  as  we  descend  from  the 
greater  to  the  less ;  but  all  of  them,  even  the 
smallest,  that  come  under  the  cognisance  of 
the  unassisted  vimon,  being  truly  composite  : 
this  is  a  common  diaracter,  and  indeed  a 
general  description,  of  all  conglomerate  glands. 
The  pancreas  in  consistence  is  moderately 
firm,  the  lobules  having  a  considerable  degree 
of  hardness,  but  the  whole  eland  having  a 
certain  laxness  about  it,  from  the  way  in  which 
the  lobes  are  bung  together  by  areolar  tissue. 

There  is  no  proper  capsule  to  the  pancreas : 
the  areolar  tissue  which  invests  it  does  so 
very  unequally  in  dHTerent  parts,  and  is  strictlv 
continuous  on  die  one  hand  with  that  which 
attaches  it  to  neighbouring  parts;,  and  on  the 
other  with  that  whidi  penetrates  between  its 
lobules  to  the  internal  parts  of  the  organ.  On 
the  anterior  surfiice  this  areolar  tissue  is  so 
deficient  that  the  structure  of  the  gland  is  in 
no  way  concealed  by  it. 

Internal  ilrueture. —  On  cutting  into  the 
pancreas,  we  sec  that  it  is  the  same  through- 
out its  ma<is  as  it  is  on  its  surface ;  that  it  is 

*  Introd,  ad  Philosoph.  Natnr.,  p.  556. 


solid  and  homogeneous ;  that  one  part  exictlf 
resembles  another;  that  there  is  the  nme 
aggregation  of  the  acini  into  lobules  and  of 
lobules  into  lobes,  and  the  same  nesting  in 
Capsules  of  areolar  tissue  by  the  elasticity  of 
which  the  acini  and  lobules  are  made  to  pro- 
trude from  the  cut  surface,  whereby  it  b^ 
comes  granulated  and  noduku-;  and  thii 
irregularity  of  surface  is  almost  the  onl? 
difference  between  the  appearance  of  a  sectkm 
and  that  of  the  external  surface  as  just  now 
described.  A  good  idea  oi  the  absolute  sikI 
relative  size  of  the  different  elements  mai  he 
obtained  by  a  section  :  the  lobes  may  be  saU 
to  have  an  average  diameter  of  ^  of  an  indi ; 
the  lobules  -f^,  or  \  of  the  lobes ;  the  scioi 
lyV  o^ an  inch* ;  but  all  the  measurements  vt 
liable  to  the  greatest  variety. 

The  areolar  tissue,  less  abundant  than  io  the 
salivary  glands,  consists  almost  entirely  of  the 
white  fibrous  element,  and  the  areolae  are  Ten 
lax  and  large :  it  is  most  abundant  near  the 
centre  of  the  gland  around  the  duct,  aod 
about  the  head  of  the  pancreas,  where  it  fonsi 
a  firm  and  intimate  union  between  the  gland 
substance  and  the  duodenum. 

The  duct  of  the  pancreas,  which  has  bees 
called  the  canal  of  Wirsung,  from  its  dis- 
covery by  that  anatomist  in  the  year  1642, 
passes  from  lefV  to  right  throughout  the  ca* 
tire  length  of  the  organ,  beginning  within  a 
few  lines  of  its  splenic  extremity,  bj  the 
union,  at  an  acute  angle,  of  two  or  onie 
minute  ramuscuti,  and  emptying  itself  into 
the  duodenum  at  or  near  the  junction  of  it< 
vertical  and  inferior-horizontal  portions.  lt« 
course  is  somewhat  sinuous ;  it  lies,  on 
the  average,  about  equidistant  between  the 
upper  and  lower  margin,  but  nearer  the  pot- 
terior  than  the  anterior  surface.  It  is  alto- 
l^ether  concealed  by  the  gland  structure,  f*tii 
Its  point  of  entrance  into  the  wall  of  the 
intestine.  After  originating  in  the  msBMr 
described,  it  receives  continuously  in  Hi 
course  small  branches  which  enter  it  at  ri:bt 
angles,  and  which,  unlike  the  main  duct,  are 
perfectly  straight  and  not  sinuous,  and  mo«tW 
single  and  unbranched,  each  coming  frooi  its 
own  appropriate  lobe,  without  receiving  ani 
accessory  branches  from  neighbouring  one< . 
so  that  they  look,  as  Cruveilhier  has  caid.'liL( 
the  legs  of  a  centipede,  of  the  which  the  nua 
duct  forms  the  Dody.  By  these  tribotan 
ducts  the  calibre  of  the  main  canal  is  gmlf* 
ally  increased  till  it  reaches  a  diameter,  at 
the  right  extremity  of  the  gland*  of  ^th  of  aa 
inch.  Tt  is  of  an  opaque  white,  and  there* 
fore  easily  distinginshable  from  the  gbi^i 
substance.  Its  walls  are  thin  and  ebstic,  bet 
dense  and  firm.  In  the  tenuity  of  its  «al3  ^ 
stands  in  strong  contrast  with  the  ducts  of 
the  salivary  glands ;  but,  like  theoi,  it  is  coa- 
tinuous,  by  its  external  loose  fibrous  nut, 
with  the  areolar  tissue  of  the  gland.  J^*t 
before  entering  the  intestine  the  duct  cofo- 

*  This  last  messurement  is  taken  fiom  the  n' ' 
aa  it  ia  difficult  to  iaoUte  the  ariol  cf  tlw  ku'^.^- 
pancreas,  or  to  take  their  ineaaarcaicnt  im  o*^ 
without   isolation;   bat  the  inoBrarraMnl  in  t** 
hunuin  subject  very  neari}*  approarlus  It. 


Boniy  KceiTea  ■  large  tributBTy  branch,  often 
Dett\y  «  Ui^e  u  itself,  coming  from  the  head 
of  ibe  pucreu.  This  occasionally  reniaiiiH 
fomatMiy  distinct,  and  opens  into  the  in- 
iDiine  by  a  leparate  orifice  (see  ^-55.  b, 
r),  *  condition  always  present,  according  to 


D^oi  0/  tin  pri»c^  Parittk*  la  akkh  Oit  Irr- 
^iHMB  efAt  poHcrtatic  dml  and  ia  nlotun  ta 
*,  kk-d^et  ii  labU  m  At  hiamm  i-V^  arroKgtd 
it  Aartrdrr  off  notour. 
1.  Tlieooniiaf  arrangenieat,  «iowin^  o,  the  bile- 

lirt  sad  A,  the  pamo^eatic,  tcrmiiutuig  by  not 

».  Showing  the  sepirstt  tennlnfltion  of  e.  the  «c- 
fMwt  dnrt  fOnn  the  haul,  or  Ittaer  pancraoj. 

'■.  tie  ouiD  dnct,  *,  lennmaliog  by  an  onfice 
tnurt  frixD  the  choledoch. 

D.  Two  puallel  and  eqnd  dacte  &,  e,  are  bere 
<m  juining  lh«  bUe-dQCt  »t  its  orifica  TliU  U  a 
tumf  -  doable  pencrealic  dr^'  " 


early  folus,  so  that  this  ii 


piluitt  is  essentially  nothing  but  an  exten- 
won  of  a  ftetal  condiuon  into  adult  life.  When 
thb  duplicity  of  orifice  exists,  the  separate 
duct  from  the  head  of  the  pancreas  haa  its 
ovn  little  papilla,  proportionately  smaller 
thu  Ae  normal  one,  and  separated  from  it 
■boat  Jibs  of  an  inch  or  an  inch.  It  ia 
raally  lower  donn,  though  sometimes  higher 
up.  than  the  maio  orifice.  It  has  been  ob- 
•mcd  by  Cruvdlhier,  that  when  there  is  one 
dutt  opening  by  a  distinct  orifice  appropriated 
lo  ii«lf  alone,  there  is  always  another  open- 
ing inio  the  duodcuum  in  the  normal  way  in 
comrooo  with  the  ductus  choledoehufl.  Ac- 
coTiliug  to  other  authorities*,  howerer,  the 
fiuicnaik  duct  and  the  Wle  duct  will  some- 
tinn  t^ieo  on  the  mucous  membrane  of  the 
duodenum  by  two  entirely  distinct  orifices, 
■ben  the  fermer  is  single  and  there  is  no 
•tcondify  one,  as  seen  m  ;%.  55.  c.  Oc- 
osooally  the  pancreatic  duct  is  double 
throu^ioot  its  wbole  length,  the  two  running 
udebynde  and  communicating,  just  before 
C,  Cnp'  Haman.  Fabriea. 
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their  junnion,  with  the  ductus  choledochus, 
as  shown  in  Jig.  55.  D.  8<Emmerring  asserts 
that  there  are  sometimes  three  ducts  dis- 
tinct throughout  and  opening  separately.  All 
the  varieties  of  method  of  termination  of  the 
pancreatic  duct  have  been  collected  and  ana- 
lysed bvTiedemann*;  and  he  has  come  to  the 
interesting  conclusion  that  they  all  have  their 
analogues  in  the  difierent  arrengementa  found 
in  the  various  species  of  the  lower  animala. 

The  method  of  tennination  of  the  pancre- 
atic duct,  and  its  relation  to  the  ductus  cho- 
ledochus,  is  rather  curious.  The  duct,  unlike 
the  ducta  of  the  salivary  glands,  which  have 
a  long  course  after  leaving  the  gland  before 
they  terminate,  passes  at  once  from  the  glund 
to  the  intestine  at  a  point  where  the  former 
is  closely  applied  to  toe  latter,  so  that  it  ia 
quite  covered  up  and  has  no  peritoneal  in- 
vestment. At  this  situation  it  comes  into 
contact,  at  au  acute  angle,  with  the  ductus 
choledochuB,  which  has  descended  to  this 
p<nnt  either  in  a  groove  of  the  pancreas, 
between  it  and  the  intestine,  or  in  a  complete 
channel  through  the  gland  substance.  The 
pancreaticisplaced  to  theleftofthecholedoch 
duct ;  and,  maintaining  this  relation,  the  two 
perforate  obliquely  the  duodenum  about  the 
middle  of  its  second  portion  and  at  the  left 
side  of  its  posterior  walL 

Side  by  aide  they  perforate  in  succession 
the  muscular,  the  fibrous,  and  the  mucous 
Goata,  which  they  elevate  into  a  ridge  when 
injected  or  when  a  probe  ia  passed  into  them, 
and  after  an  oblique  course  of  about  eight 
lines,  they  open  into  the  bottom  of  a  little 
papiUa  situated  in  a  tmnsverae  fold  near  the 
junction  of  the  middle  with  the  third  portion 
of  the  duodenum, f  In  their  transit  through  the 
walls  of  the  intestine  they  are  separated  by  a 
valve-libe  process,  composed  of  the  tissues 
that  constitute  their  walls,  which  gradually 
get*  thinner  and  thinner  till  it  terminates  at 
the  base  of  the  little  olive-shHped  ampulla 
about  two  lines  in  depth,  into  which  the 
cavity  of  the  pi^illa  is  dilated  ;  and  since  the 
mucous  membrane  lining  this  ampulla  is  of 
the  same  atnicture  as  that  lining  the  intestinei 
and  unlike  that  lining  the  ducu,  theae  latter 
must  be  said  to  open  by  two  distinct  oriBces 
at  the  base  of  the  papilla,  and  not  hy  one  at 
its  apex,  as  is  uauallv  described  j  in  fact  the 
lining  membrane  of  the  cavity  of  the  papilla 
is  part  of  the  general  mucous  surface  of  the 

*  Snr  Id  diir^Qces  aoe  le  cinal  exCT^ttar  da 
psacT^  pT^eente  dans  1'nonime  et  daoa  lee  msm- 
mif^n-  Joaroal  CompL  dee  Sciences  M^dicalas, 
tom.  iv.  p.  370. 

t  The  poiDt  of  immergence  of  th«  pancreatic 
dnct  is  variouily  stated  by  various  aatbon.  Sam- 
vurring  girea  it  sa  from  three  to  twelve  fingers 
breadth' below  the  pyloniB;  Mtdid,  from  tbree  to 
four  iochea,  bat  poasiblv  amoimting  lo  ten ;  Qiudn, 
tbree  to  fbar  inches;  Cntvalhirr,  at  the  lower  pert 
of  the  Hcond  portioD  of  the  duiKleDom ',  Uc  Cmq^ 

Tuatuor  digitia  trariavereia  sub  pyloro  \  Garard^  five 
ogen  breadth  from  the  pylorus ;  and  m  on.  That 
J —  :_  .k.  . — .    _i,;„V   ~.i,i..u— with  Craveil- 


duodenuin.*  Towanli  its  oriGce  the  duct 
more  or  leu  enlarge!  iUelf  i  but  at  iti  rer^ 
■perture,  on  the  coatnrj,  it  undergoet  a 
contraction.  The  Mppeu-ance  of  >  T*lve 
guBrdiiig  the  orifice  depnids  nerdv  on  the 
partition  whidi  vqiantei  iti  mouth  from  that 
or  the  cboledoch  duct.  OccttdoDHlly  oev  the 
onBtx,  occuionallj'  higher  up,  tnere  it  a 
Tslfe-like  jnoftu  projecting  from  ita  inner 
nirface  ;  but  this  ia  not  constant  ether  in  its 
ntuadoD  or  ita  extttence. 

From  the  narrowness  of  the  duodenal  ori- 
fice trf'  the  pancreatic  duct,  firom  the  movable 
and  nfl*lii'K  nature  of  the  eminence  upon 
which  it  opens,  aod  from  the  oUique  course 
of  the  duct  through  the  walk  of  the  duo- 
denum, it  foUowB  that  the  pancreatic  fluid 
and  the  tnle  may  pass  freely  i~'' 


length  of  the  pland,  accompanjnng  the  dott 
from  left  to  right.     The  branchc*  from  ikc 


D  the  duode- 


>  the 


"  On  this  autgect,"  saj^s  Cruveilhier-f-, 
"  I  have  made  several  experunents.  I  have 
fordbljp  ejected  both  water  and  air  into  the 
iluodeoum,  mcladed  between  two  Unturcs, 
but  DOthbg  esc^ied;  on  the  other  hand,  I 
have  injected  the  same  fluids  from  the  duct 
into  the  duodenuni,  which  I  was  thus  able 
to  distend  at  pleasure.  But  then,  on  com- 
pressing the  bowel  with  great  force,  I  have 
never  been  able  to  cause  the  slishtest  re- 
flux into  the  ducts."  The  spur-liiLe  process 
formed  bv  the  lining  memltrane  reflected 
upon  itsdf  at  the  junction  of  the  ductus 
choledochus  and  the  pancreatic  duct,  ex- 
tending down  to  the  duodenal  orifice,  does 
not  prevent  the  fluid  of  one  canal  from  passing 
into  the  Other.  Thus  the  pancreatic  fluid  might 
r^urgitate  into  the  ductus  choledochus,  arid. 


on  the  other  hand,  the  bile  mifht  enter  the 
pancreatic  duct,  U'  these  cands  were  not 
babituallj  fulL  Moreover,  this  spur-shaped 
|MtKeas  between  the  two  canals  cannot  arrest 
the  flow  either  of  the  bile  or  pancreatic  fluid, 
by  being  applied  to  the  orifice  of  the  one  or 
toe  other  duct. 

J^.  56.  ia  a  dia^ranunatic  representation  of 
the  manner  in  which  the  ducta  traverse  the 
walls  of  the  duodenum  and  terminate, in  the 
papilla,  and  of  their  relation  to  one  another, 
and  to  the  coats  of  the  inteatine. 

VeutU.  —  The  arUria  of  the  pancreas, 
which,  for  the  sise  of  the  sland,  are  targe  and 
numerous,  are,  like  those  oTotber  conglomerate 
l^ands,  contributed  from  many  sources,  and 
are  derived  from  the  branchea  of  the  cceltae 
axis,  and  from  the  superior  mesenteric.    The 

'ncipalarethepancreatico-duodenalis  of  the 
bepai 


Lepatic  and  the  pancreatic  branchea  of  the 

ienic  artery, — one  of  which,  thennuTM- 

lica  magna,  soaietinwa  runs  nearly  the  whole 


*  SiMDmcrrlnB  nosiden  Iha  appotitiim  oT  ths 
two  dorli  in  the  wall  of  tbe  InteitLn*  a  JMnebott, 
asd  Ih*  iKutJtkin  bclwaao  them  DMnly  ■  v>1tc  : 
iodnil,  it  is  (fl  that  pottioa  of  th*  bils  dud,  so 
atle,  thai  h«  rot/lcls  Iha 
■  IkAu.  ■    ■ 

_  ._  ■  raajtofi."  '  (Corp.  Unm.  Fab. 

ai  ani^y^aslcal  s>  it  Is  InaoriatMit  with  critical 

t  I^riptlr*  Anstony. 


superior  mesenteric  are  moatly  derived  Ena 
that  small  twig  which,  given  tdT  just  si  At 
lower  border  of  the  pancreas,  aoastoMoaa 
with  the  pancreatico^uodenalia.  Tlic  cw 
empty  themselves  into  the  superior  meanitnv 
ana  splenic. 

The  lympioHcveaeb  have  ntit,  that  I  kom 
of,  been  demonstrated,  nor  hove  I  b«a  ^' 
to  detect  them  myself:  thn  a 
enter  the  lumbar  glands  in  the  i     „ 

The  iMreri  are  derived  from  the  solar  plasi, 
and  enter  the  gland  at  diArent  ports,  accaa- 
pan^ng  the  branches  fitKn  the  arteries  of  ibc 
cttliac  axis. 

IL  HictoscopiCAL  Amatosit. 
GUmd  f nAffoiKv.— The  snlject  of  the  ncnr- 
•copical  anatomy  of  the  pancreas  booeofgrai 
difficulty,  and,  until  I  came  to  exaintDe  it  fo 
myself,  1  had  no  ides  how  great.  The  defi- 
cacy  and  tenuity  of  the  structuira,  even  aba 
seen  most  advsnt^eously  ;  the  ihjstrocrica  cJ 
all  their  natural  relations,  and  consequeni  sa- 
pairment  of  the  value  t^  obaervatiotM  bv  ntf- 
tin^  tearing,  or  compressiati :  tbe  raoid  amp 
that  takes  place  in  the  micraacopicw  efeocno 
themselves,  in   whatever  medium    ibej  v 

t laced  for  examination,  by  ddiquesccncc,  io- 
ition,  or  endosmosis  j  the  conflictiiuE  character 
of  diflercnt  appeanncea ;  and  the  faiiqisnrj 
of  many  of  them  with    tbe  inlcrprclBtioa* 


giro  by  tbe  nioM  truatirarthy  autboritiea,  all    membrane,  the  epithelium,  and  the  cavity —  I 
coaqiire  to  taieu  the  practical  iaveatigation    shall  consider  in  succeuion. 
of  the  Mil^t  with  an  amount  of  difficulty  —     ^. 

and  doubt  greater,  1  think,  than  that   which  ''*'  ^'' 

wouU  beaet  almost  any  other  path  of  micro- 
•coptcal  reaearch.  And  1  may  add  to  this, 
vhal  would  naturally  be  iti  accompaniment, 
a  deSdency  on  the  put  of  the  authon  that  I 
hare  eootulted,  in  that  tot  kind  of  iafonna- 
(ioa  tbtt  tbe  practical  dilkulties  of  original 
Kmrch  make  one  cra*e  in  others.  Hie 
mly  obserratioiia  on  wbi<^  I  think  reliance  is 
(a  be  phMed  for  the  solution  of  the  difficulties 
that  the  examination  of  a  siructure  so  in- 
Tolred  and  delicate  as  the  one  under  conu- 
doiiioa  preaeata,  are  observations  made  with 
Ibe  micToscope  on  the  parts,  fresh,  in  Jthi, 
uoActed  by  re-ageuts,  and  undisturt)ed  by 
■odi  manipnlatkMi  as  shall  interfere  with  the 
Bonnal  relBtiona  of  tfa^  minute  anatomy  j 
sad  sodi  obaerrvtioM  I  cannot  find.  Milller's 
dexriptioaa  and  drawings  on  this  subject,  in 
Ui  admnble  monograph,  "  De  Olandularum 
Bccemeotiuro  Stmctura  Pcoitiori,"  are  diher 
akta  from  tbe  parts  unmagmGed,  or  mwnified 
with  wch  low  powers  as  make  them  valueless 
br  the  lohition  of  tbe  special  difficulties  of 
■be  esse.  Hie  same  obaerration  applies  to  the 
■ctouncs  of  the  minute  structure  of  the  pan- 
oos  contained  in  the  ordinary  works  on  de- 
•criptiTe  anatomy,  from  their  being  descrip- 
tioDsof  tbe  minute  structure  as  seen  by  tne 
asked  eye,  or  as  made  out  by  a  coarse  kind 
of  diantearation,  or  by  mercurial  ii^ections. 
;  satisfactory  microscopical    ex- 


Immit  hbuli  or  aei»iu  of  (Ac  panenat  of  a  Sfoui, 
ilioviMg  lAt  Ira  formi  or  Mtaga  of  lit  tpUheBum, 
and  Ot  tariedfiniiu  and  Kta  of  At  nlAKate  fol- 
hda  {magnified  180  diameUri). 


B.  7%e  boMemeni  a 
■>aiiciii  of  tbe  ~nciai  miv  ri  midi,  I    j?  ''  ""  ""'"''W™  '•"'  "ingemeni  ofllib 
<JM.  (Kid  tho«  of  ihe  JhdM,  for  in  Ihn    r^dmretol  tmuo  ihm    lb.   pon™.     .p 

fa.^  i  i.  b  »mo  pm.  «.  Ain  „  to  mn^    '?  'tapo  "nd  .pponince  . 
ramSdat  light  fbr  it!  esuninaiion  without    S>aud,  and 


I  or  dissection  whatever  i  ii 


□  the  gland  series  s 
"  compound  gland  with  canals  of  the  ramified 


y  paper,  .         ^        .     . 
es  of  the  gland  m  these  animals, 
the  rat,  taUnt,  mouse ;  at  tbe  same  time  the 


d<k  ^  tbe   edges  and  in  some  of  the     W=  '"""B  f''"«="'"   '  „.  .  ,  .^ 

nUeMTleSules.  thTultimate  follicles  are  dis-  '«»  membrane,  as  from  a  startmg-point.  the 
irfcotriinairiilelayerooly.  This  ammge-  ^"("bution  and  anatomy  of  all  the  oUierrie- 
-eat  makes. ciSuI  and sa^^factoTTscmtrnv  ?"'"'lf! '*!.''  *^'' T.u"^ 'T"!?'*  T?* 
■»ch  osier;  and  I  shall,  therefore,  in  thfs  ^"^''^'^  character  of  the  d^cta,  the  paru- 
pm  of  my  paper,  draw  principally  from  the     ""'"LTr"    '"  the    fo  bclai    are 

.___.'rr;  .  .d^uitb^ 'animals,  as  grouped,  the  racemose  or  pwimculated  cha- 
racter of  their  cluaters,  the  ksoiation  of  the 
epithelium  within  them,  the  amount  and  ar- 
rangement of  the  areolar  tissue  without  tbem, 
and  the  form  of  the  capillary  network,  ail 
result  fi-om  the  particular  way  in  which  this 
basement  membrane  is  laid  down.  To  this 
simple  truth  anatomists  have  been  a  long  lime 
wannmber  of  folUcle.  grouped  togetter,  of  ■"  ~K-  "^'PJf'''  ^"^  '"  ^^^\  ""T 
^moM  torn,  and  mses,  ^nstltutingT  by  their  "'"""^^  ""e  feet  that  the  compound  glands 
poapbg,  the  acini  of  the  gland,  or  ultimate  '="=.  ""f  ^  multiplications  or  renetitions  of 
Irtwd^riiible  to  tbe  nak^  eye  ;  and  when  "l«  *:"'?•*=.  I""-'  "."^■f''"!,''"  ^"^^'.S"" 
Iht  adaos  is  constituted  br  a  s.^1  number  of    "O."'*'  V}^ '''""'  ''''"f'  °'  ""'^'ted  e 


1  pancreas  will  make  my  obserra- 
tiMa  apply  as  well  to  the  gland 
Ihese  lower  - 


blood  and  poured  it  into  the  excretory  duct- 
This  view,  after  baring  some  doubt  thrown 
upoD  it  by  the  researches  of  Ruysch  and  the 
eipcHmenls  of  Haller,  has  been  entirely  con- 
'^tnM.bm,  and   within  that  (.t  least     *??!!!„'"''  S™""?  ^J-bo™"^  ^  thelabouri 

"Mse  deaaita  of  the  follicle— the  baaement  *  UnUtr,  FhydoL  by  Baly,  tcJ.  L  p.  M. 


T  the  Geld  of  tbe  microscope 
Ma  (sa  in  Jlf.  51.).     These  follicles   are 
"■rata  by  tbe  involution  of  the  kmUary  mem- 
fc«w  of  the  gland,  and  the^  contain  the  le- 
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mate  structure  of  glands,  has  contributed 
more  than  any  other  author  to  our  knowledge 
of  this  particular  section  of  general  anatomy. 
In  the  human  pancreas  the  follicles  are  so 
closely  packed  that  their  individual  shape 
cannot  well  be  seen  ;  but  in  the  rodents  the 
arborescent  arrangement  of  the  gland  exhibits 
them  well ;  and  they  are  seen,  when  isolated, 
to  be  oToidal  or  nearly  spherical  *,  although, 
in  the  central  part  of  the  lobule,  they  become 
variously  polyeonal  from  mutual  compression. 
The  outline,  however,  even  where  they  are 
not  compressed,  is  not  that  of  smooth  sphe* 
rules,  but  presents  slight  convexities  cor- 
responding to  the  epithelium  within  them ; 
but  the  endosmosis  of  water,  by  detaching 
the  epithelium  from  the  basement  membrane, 
and  at  the  same  time  distending  the  follicle, 
causes  these  convexities  to  disappear.  There 
is  great  difference  in  the  size  ot  the  follicles, 
some  being  as  much  as  i^r^^  of  an  inch  in 
diameter,  some  as  small  as  ^ilTth  ;  and  the 
extremes  in  size  will  often  be  contiguous,  a 
very  small  one  packed  among  many  large. 
The  average  size  of  a  pancreatic  follicle  is 
about  T^n  of  an  inch.  The  number  of  fol- 
licles in  a  single  group  varies  still  more,  being 
from  half  a  dozen  to  a  hundred  or  even  more. 
In  the  rodents  these  groups  are  often  entirely 
separate  from  one  another  on  every  side ;  but 
in  most  of  the  mammalia  their  isolation  is  not 
so  complete,  and  they  are  more  or  less 
massed  and  fused  together. 

Fig,  58. 


loose  and  unattached  appearance,  the  m« 
larity  of  their  granular  contents  to  that  of  the 
secretion  when  free,  and  the  want  of  definite* 
ness  of  outline  in  many  of  them,  which  sen 
dissolving  in  their  own  contents,  the  oell-vall 
havinff  disappeared,  and  the  duster  of  coa- 
tained  granules  merely  marking  its  sitasdon. 

iSee^.  57.^  In  ndtherof  the  sti^  csa  1 
etect  nuclei.  From  the  great  o|Miaty  of  the 
more  advanced  cells,  and  their  gronpiag 
towards  the  centre  of  the  fbllide,  they  give  s 
portion  of  pancreas,  viewed  with  a  kvw  pover, 
a  mottled  appearance,  a  dark  spot  mikiiis 
the  centre  of  each  follicle,  and  tne  minber  of 
dark  spots  showing  the  number  of  foUidci, 
which,  in  some  parts,  from  their  dote  packn^ 
could  not  be  otherwise  counted 

When  the  follicles  are  ruptured,  the  qn* 
thelium  escapes,  and  the  two  forms  may  be 
seen  floating  fredy  about  Fig.  58.  repre- 
sents some  of  the  more  advanced  cells ;  thcjr 
are  magnified  400  diameters,  and  are  seen  to 
be  fiU^  with  the  particular  granular  mstter 
which  imparts  to  them  thdr  darkness  sad 
opadty,  and  which  difiers  only  from  the  free 
^nular  matter  floating  about  in  the  aecretioa 
in  being  localized  and  confined  by  the  vesicdsr 
envelope  of  the  cell.  What  might  be  called 
the  granular  or  molecular  base  of  the  md* 
creatic  fluid,  is  evidently  the  contents  of  ncse 
mature  cells,  liberated  by  the  rupture  or  sola- 
tion  of  the  cdl-wdl. 

The  cells  that  have  attained  this  appesr- 
ance,  although  they  may  be  grouped  together, 
as  seen  in  /%.,  57.  are  never  adnerent  to  one 
another.    The  less  advanced  cells,  howenr 


Jtolated  cells  ofmaittre  teereH$ig  qpithdium  from 
panertai  ojthe  Rat,  thotcing  tketr  opaque  gram 
— —       (^Magmfiad  400  dktatden.) 


eonUnU, 


the 
gramdar 


/9.  The  epithelium  is  of  the  glandular  type, 
sjiheroidal  or  polygonal  in  shape,  varying  in 

diameter  from  xsW^^  '^  ?iAnr^'^  ^^  ^^  uich, 
and  presenting  two  distinct  appearances,  in- 
dicating, I  think,  two  stages  or  development 
—  an  early  stage,  and  one  of  more  complete 
maturity.  The  cells  of  the  early  stage  are 
smaller,  more  spherical,  homogeneous  in 
structure,  and  most  abundant  at  the  peri* 
phcrse  of  the  follicles  or  in  immediate  contact 
with  the  basement  membrane.  The  more 
advanced  cells  are  larger,  of  more  varied 
shape,  full  of  granular  contents,  and  loosely 
<*ggrcgatcd  towards  the  centre  of  each  follicle. 
I  consider  the  form  first  described  to  be  the 
early  stage  because  the  cells  are  so  small,  are 
in  contact  with  or  near  the  cell-generating 
surface,  and  are  free  from  secretion  con* 
tents.  The  others,  I  imagine  to  be  the  more 
advanced  stage,  from  their  greater  size,  their 

*  In  Cniveilliier'a  Anstomy,  p.  533.  note,  it  is  said 
that  the  ttltimate  follicles  of  the  psocresa  are 
r\  limlrical.  while  tboM  of  the  salivary  glands  are 
•ligUtlyaiUted.(?) 


Epithelium  UberaUd  by  mpimrt  of  the  foOiekB,  thnt- 
ing  the  method  of  detaehmemt,  ami  the  uuOmalkkni 
adhesion,  of  the  cells,  fhm  the  Momae.  {Usf 
nijled  200  diameters.) 

or  those  in  contact  with  the  membrane  of  the 
follicle,  are  often  so  closely  adherent,  that 
when  they  escape  from  their  containing  iul* 
licle  they  form  little  crescentic  masses,  >• 
seen  in  jfig.  59.,  the  convexity  coinciding  vith 
the  follicle-membrane,  the  concavity  wah  tbr 
central  space,  and  the  adherent  surfrcci  o( 
the  cells  presenting  the  appearance  of  ndist- 
ing  lines,  passing  from  convexity  to  coocaritT 
at  right  angles  to  them :  this  close  peckifge  ^ 
the  epithdmm  gives  it  a  columnar  appearsocc ; 
and,  indeed,  some  of  the  little  cresccatic 
groups  referred  to  closely  resemble  the  scfif* 
of  sheaths  of  columnar  epithelium  shed  fro* 
an  intestinal  villus  during  digestion. 

Sometimes,  instead  of  the  foUidei  banf 
filled  with  distinct  epithelium  cdls,  the;  ^ 
pear  to  contain  a  number  of  variouslr-fio^ 
globules,  of  a  smooth,  homogeneous,  and  h^blj 
refracting  appearance,  surrounded  by  a  n^ 
dium  of  much  less  refiractim  power,  sad 
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SndygrtDuIir.   TbeK  globules  are  or  Tarioiw    and  even  luiface.    At  any  rate,  it  is  a  rare 
■^K*,Kcontingu  they  are  iBoUted  or  com-    thing  to  see  the  appearance  dearly,  and  when 
it  is  visible,  it  reqiurea  accurate  focusiing  for 
F^.  60.  its  satiifactory  di^lay ;  for    if  either  the 

nearer  ot  more  distant  auriace  or  the  follicle 
is  in  focus  inst«ad  of  the  centre,  all  appear- 
aoce  of  cavity  vantshea,  and  the  follicle  aeetoa 
to  be  full  of  epithelium.  Perhaps  it  ia  in 
part  owing  to  ttiia,  and  in  part  to  the  &Ct 
that  the  condition  accompaniea  a  particular 
and  transitory  stage  of  the  aecretion,  that  it  is 

Flg.61. 


/-JhHwwH  glelmkt  et  eoHmt  <iui 

',  anuBHib  m  n  tb  Afficfc  of  (*>  A  fnrm  of  falBda  from   At  pmemu  of  a  Bat. 

..    From  (*g  Sat     (JUm&td  200  tSa-  atmd »  ai  to  bring  Oiar  cntfruf  aaib/  uUofom. 

■fcrt.)  {MagKified  150  (bnulcrl.) 

pnaedbyu^bouriiuones.    They  range  in  not  more  frequently  viublc.    I  have  repre- 

nwfrcoi'^to  ^of  aninch.an<f  are^eri-  ff?*^^  "  '"J^-  ^^-  ""^^ '^  a  group  of  foU 

ifcodj  not  contaionl  b  any  cell- membrane,  'ifl^  fr*"'  ?*•«  f^9^  of  a  rat :  it  duplaya 

(S«j%.eO.)  The  appearance,  in  my  opinion,  the  proportional  thicknew  of  the  central  ca- 

ronki  from  a   spontaneous  solution  of  the  ity  and  the  ep.thdial  lining,  and  shows  one 

qibeUuBi  in  the  foUida,  and  a  aepustion  of  f  two  follicles,  where,  from  bang  out  of 

tt^ferat  dements  of  the  aecretion  i  but  ''>^'  *«  9?r«?  '•  "?^  """f  ■■"■  »«  follide 

vlw  ire  the  particular  drcumstances  that  de-  »PP<«"  «■■»<"  throughout.     It  was  sketched 

tonrine  H  I  do  not  know;  the  longer  the  immediately  alto  death 

otjm  i.  kept  under  the  microscope,  the  more  D"-^— The  duct  of  the  pancreas,  hke  that 

MTktd  is^e  appearance,  and  the  larger  the  of  other  conglou.erateglanJs,consistsof  three 

(W«h«,  from    ifidr   running   one   in?o   the  «f  t*  =  »  middle,  elastic,  dense,  fibrou^  and 

"'-   =■  ii  ponible  that  endosmons  may  have  **"«  i  *"  ""^?''  '^»«'  ""^  wwlaf  J  "d  m 

™.gto  do  with  it.  for  I  do  not  remember  internid  epithdiaL    Between  Ae  nuddle  and 

*T»r  to  live  seen  the  «»>earance  m  spedmens  "temal  there  is  probably  a  basement  mwo- 

pmapdj  eammed  immSiately  after^^.*  '»'??>?-  descnbeJ,  indeed  by  some  authors,  but 

r  Occawmally  there  is  an  appearance  of  a  "^^^  ^  ^"'  ^°  """^'^  ^  ^f^'      j 

ctntr.1  cavitT  in  eadi  rolUele.lhe  epithelium  J'"'  '^.^^^  '^'«'  '"?!'?"  "^  »  fi""'  <!*!"«■ 

liainf  it  in  i  single  columnar-looking  layer,  ¥^^  F^,  f'™''!'"  "f  ^^^'^  'f^-  '^'""'y 

■<>di«;iqg a ceolral  space  unoccupied.    The  lonfft'"'"*!  "<  ^^'°"j  ''"'  '^"'e'y  '"'"- 

™tr»l  q^  tfaua  leTis  very  smTli.  not  ex-  ""™  and  netted  together,   very   much   re- 

Meding  b  diameter  that  of  the  thickness  of  fembhng  white  fibrous  tasue  m  appearance, 

Ifce^thefid  layer  lining  the  folUclej   it  is  but  evidentl^r  not  consulting  of  this  entirdj. 

OQly  aow  and  tlicn  that  thi.  appeannce  can  »*  ""e  stnabon  li  not  removed  by  acetic  acid. 

bt  detected,  and  even  then  it  rnuirea  careful  .*  «"?«  j^°"5V  "^  clanficaUon^  however, 

fccosaag  to  aee  it  wtisftrtorily :  .t  may  either  "?  P^Jduced  by  addii^  the  acid,  and  the  fibres 

•rist  6x»  the  epithelium  being  shed  in  sue-  'I""'  *f"^  ™'!'''^  "f*?"*"!;  «PP«r  to  con- 

M«ive  ge«eraii2nB  of  Uyers,— one  passing  «!«  **f  a  parUcular  form  of  yellow  fibrous 

from  the  foUide  m  the  iucceeding  Sop  is  ^'W''^  «t™mely  fine,  so  as  to  lose  the  cha- 

produced.— oritmaybeexplainedbythemete  ractenstic  appe«;ance  of  double  outhne  and 

^»etction  of  the   centr^  and   older  ceUs.  f «".  <=^}^-     Th«e  fibres    are   exclusivdy 

-Uch,  enping  in  a  Buid  form  from  the  fbl-  lonptud""^  wd  lM«J"el.  «<:ept  towards  the 

We.  lave  the  peripheral  cdls  with  a  definite  9"^  ""^  "^  ^^  ''"='  ?*«".  j""^  '«"- 
lace.      Besides   these,    acetic   acid   displays, 

*  StBc*  vritiog  Uu  abovs,  I  bave  bad  satlsfie-  irregularly  and  sparingly  scattered,  some  trans- 

•n  fTvtMK*  iliit  tlw  upcsnuice  is  owing  to  en-  ^^rm  and   some   longitudinal,  the  nuciri  of 

I  h.v.  «n  tt.  globula  form  i^der  tha  »ome  uostriped  muscular  fibres.     These  fibre* 

nth.  H^    ^.  I  have  never  been  able  to  isolate  or  see  satis- 

c  ii  »  ainnig  n  to  factonly,    for   the   density    and    opacity   of 

_  Lhc  mntcnts   of  th«  the  fibrous  tissue  previous  to  the  addition  of 

B^lKk*:  tbe  gkbolo*  tn  tbg  endiMiKmd  fluid,  tha  acetic  acid  renders  them  invisible:  they  lie 

il^^^^^*^  th«  gr«,ukr  conwnu  of  iha  „^  ^^  i,^^  mirfKe,  and,  from  the  paudw 

i<iiclc;  n  bcL  tna  RcreUoa.     I  have  thaaaht  It  «  .             i  -           .  .                r                   r          ^ 

—"■ -"-to  «t-inth.fignr,«>d  description  as  of  the  nuclei,  must  be  very  few. 

--     th.|  n-ig*-t  vTiT  tisstly  givii  rim  The    eitemal   coat   u    merely   the   Ioom 
areolar  web  which  cooneclii  the  duct  to  the 


gland  rabitaiice,  and  ia  condanoiH  with  that  the  wsUi  ofthcDltiiiMteductiifartbeftnM 
vhich  pemde*  the  whole  gland  :  it  dijfera  and  mtucular  eleraeott  gradually  dmiiMh  ■ 
not,  therefore,  (hun  that  which  haa  been  the  ducti  get  Bner,  uatil  in  the  nnlleft  ikt 
'  are  aeeo  all  fihroiu  appearance  hi*  naBM. 

and  a  homogeneoua  membtane  aknie  jtmmM. 
According  to  Henle  the  baiDagcneaiu  «*I1  if 
the  amalleat  ducta  conaiats  or  fibna  fitMd  lad 
ran  together  in  a  plane  j  —  a  luppoMtioa  Uai 
would  imply  the  non-exiatcnce  of  tlw  ■<■■ 
hrane  in  the  larga  ducta,  where  tbej  m  lel 

Co^Uarin. —  The  acTangenient  of  die  a- 
pillanes  remarkablT  resemblei  that  of  fat- 
mpmnancaH.  ^/at-gmytBiim  aumtutt.}  pet  work,  open  on  all  aidea.  among  the  iii«*a 
The  e]iithetiuni  ia  columnar,  arranged  ap-  of  wbidi  the  follicles  lie,  juat  aa  the  Tfsda 
pareotl^  in  a  ain^  stratum,  and  prcaentii^  do  in  the  caae  of  fat ;  ao  thait  the  doacaw 
a  beautiful  honeycomb  appearance  of  closely-  of  the  pleiua  u  a  measure  of  the  mt  of  tkc 
packed  hexagona  and  pentagona,  when  looked  folliclea.  Their  general  appeannce  ia  nl 
at  on  ita  free  aurfiwe.  Further  up,  howerer,  seen  in  the  accoropanjing  figure  (J%.  U)- 
near  the  eitremittes  of  the  ultimate  ducta,  „    _. 

the   epithdium    changea   ita    character,   and  -fig.  0*- 

becomea  more  globubu-,  as  is  shown  in^.  63,  '' 

which  represents  a  portion  of  the  epithelial 
linbg  of  a  duet,  about  ^^  of  an  inch  dia- 
meter, from  the  human  sutyMt.  A  certain  t^ 
proiimation  ia  here  aeen  to  the  form  of  a» 
creting  qiithelium,  with  which,  howeyer,  it 
atrongiy  contrasts  in  ita  clearaeaa  and  free- 
dom mim  granular  contenta. 


ArmatmtiaefAtMpiaBiaefllttpmft.  Fna 
a  mlttfa  kbmU  afSt  pamcnat  tfn  jwy  lUM 

III.  CoMPAatTlTB  Ahatovt. 
Invn'leirata.  —  Certain  organs  conncot^ 
with  the  alitDentary  canal  hare  in  aMiieof  ikc 
higherjnvertd>rata  recerred  the  Dane  oTp*- 
creaa ;  but  they  havo  done  ao  rather  froB  Uw' 
position  and  inferred  function  than  boa  >*} 
certain  evidence  of  their  ua^  a    '       '^"^ 


the  first  indicationa  of  the  organ,  and  ii 
preaenta  in  them  the  form  vf  a  snii^  l«ag, 
blind,  glandular  sac,  communknting  with  dit 


bepnning  of  the  intcatine  j  aucfa  a  uaaiiiai 
may  be  seen  in  the  diArent  apeciea  at  Aptjv 
and  Doris,  Tritonia  and  ScylW. 

CvAoA^Mdo.— The  Tetiabranchiate  Ccpta- 
lopods  posaess,  attached  to  the  upp0  f^  '^ 
the  intestine,  a  laminated  aac,  which  lecartf 
the  canal  into  which  the  two  main  bi)*' 
ducts  unite,  and  which  ilnota  the  We  br  a 


Culiar  development  of  one  of  it 
n   flowing   into   the    ginard.      I^uAaa* 
I   baaenicnt  membrane  tiere    aa  in  other     Owen  conaiden  that  the  folbcnlar  strncna* 


sub-epitlwllBl    aHuBtiona,   and  it  is  probably     of  thia  and   the  other   fbtda   of    i 
continuous  with  that  which  alone  constitutea    aufficiently  indicate  its  gUi^uUr  cfcanOB. 
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and  fecards  Che  entire  laminated  pouch  as  a        In  the  first  place,  the  nhuUion  ;  it  Is  placed 

more  derdoped  fonn  of  pancreas  than  the  at  the  pyloric  extremity  of  the  intestine ;  and 

simple  cncuiD»  which  we  have  just  described  besides  this  geoerel  similarity  in  situation, 

as  representing  that  gland  in  some  of  the  there  is  this  special  one,  that  the  hepatic 

Gasteropods.  duct  has  the  same  relation  to  it  as  it  has  to 

FerMnia,  —  Fkkei,  —  At  the  commence-  the  pancreas  in  higher  animals.  If  diere  is  but 

meat  of  the  intestinal  canal,  clone  to  the  one  orifice,  as  in  the  Sturgeon,  the  hepatic 

pylorus,  are  found,  in  most  osseous  fishes,  duct  opens  at  its  base;  if  many,  at  the  base  of 

certain  caeca  or  blind  tubes,   budding  out  one  of  them. 

from  the  wall  of  the  canal,  which  from  their  ^  Secondly.  If  they  were  merely  multiplica- 
poiitioo  have  received  the  name  of  pylorie  tions  of  surfttces  to  which  food  was  to  be  ex- 
tppendaga,  and  have  bera  regarded  by  most  posed,  we  should  find  food  getting  into  them; 
anatomists  as  the  analogue  of  the  pancreas  in  but  thb  is  never  the  case.  I  have  not  been 
higher  animab.  In  their  most  simple  form —  able  to  detect  any  alimentary  materials  in 
that  of  a  single,  or  two  or  three  diort  budding  even  the  laiigest  of  them  ;  their  function  there- 
of the  intestinal  wall,  not  differinff  from  it  m  fore  must  be  that  of  pouring  forth  some  special 
the  structures  that  form  them,  the  analogy  secretion.^ 

would  hardly  suggest  itself,  but  by  gradual        Again,  it  is  not  the  way,  the  particular 
steps  we  are  conducted  from  this  simple  re-  method,  in  which  8urfiu:e  is  multiplied  ;  that 
preaeotative  of  the  organ,  through  a  series  of  is  done  bv  modifications  of  the  lining  roera- 
tbrma  of  increasing  complexity,  to  a  structure  brane  of  the  intestine,  the  mucous  structures, 
beariogsomeanalogy  to  a  conglomerate  gland,  alone -y- by  folds,  villi,  crypts — and  not  by 
and  at  any  rate  deserving  to  be  considered  a  extension  of  the  whole  intestinal  wall,  mus- 
special  glandular  appendage  to  the  alimentary  cular  and  sub-mucous,  as  well, 
ooal;  the  caeca  becoming  more  and  more        Lastly,  the  filling  up  of  all  the  intervening 
nomerons  as  we  ascend  in  the  scale,  and  the  stages  from  simple  tube  to  conglomerate  pan- 
whole  organ  more  and  more  concentrated,  creas  goes  a  great  way  to  prove  the  essential 
Thus  m  the  Sandlance  (AnmodyUs  lancea),  identity  of  the  extreme  forms, 
aod  Polypterus  there  is  but  one  pyloric  c«-        But  what  is  very  remarkable  with  r^ard 
com;  in  most  of  the  Labyrinthibranchs,  in  to  these  appendages  is  their  entire  absence  in 
maoy  apecies  of  Amphiprion,  in  the  Angler  many  classes  of  fish.    In  all  the  Abdominal 
(LcjpAtM  pitcatoriui),  Turbot   (JPieuronectei  Malacopterygii,   except  the  Salmonidas  and 
Bwriawf ),  and  Mormyrus  there  are  two ;  in  Clupeidae,  they  are  wanting  ;  in  most  of  the 
the  Vm&(PrrcaJlmatiB$),t\ie  percoid  Popes,  Labroids,  Gabioids,  Cyprinoids,  and  Lucioids, 
the  AsprtKks  and  Diploprions,  three ;  in  the  they  are  absent ;  in  the  Apodous  Malacop- 
Miller's  Thumb  (CoUiu  gofno),  and  Father  terygii,  in  the  Lophobranchs  and  Plectognats 
Usher  {CoUum  scorpuu),  from  four  to  nine;  there  is  no  trace  of  them;  nor  in  the  genera 
b  the  Oumaid  (iV^ib),  from  five  to  nine  ;    Antennarius,  Malthaeus,  and  Batrachus.    In 
in  Scorpaena  and  Holocentrum,  six  and  up-  some  cases  they  appear  to  be  wanting  in  con- 
varda;  in  the  Pilchard  (Ctqitea  pilcardtu),  sequence  of  their  pbce  being  supplied  by  a 
and  Lomp-fiah  (Cydoptenu  iumput),  there  more  elaborate  mucouasuHace, asm  the  highly 
art  fifty,  and  upwarda  of  fifty  in  the  Tunny  developed  stomach  of  the  Anarrhichas,  and 
[Stomber  tkymmu) ;  in  the  Cod  (Gadta  mor*  the  glandular  palate  and  long  intestine  of  the 
TkiuL\  there  are  upwards  of  120 :  and  in  the  CarpYC^itiM);  in  others,  theurabsence  seems 
Stoigeon  (Adpemer  iturio)  and  Paddle-fish  to  be  but  a  part  of  a  general  simplicity  of  the 
they  cannot  be  counted.*    But  the  increased  alimentary  apparatus,  as,  for  instance,  in  the 
coiBplexity,  and  divergence  fix>m  the  simple  Dermopterous  fish.    In  the  Eel,  where  there 
oacal  form,  is  not  produced  only  by  the  cure  no  caeca,  the  mucous  membrane  at  the 
{^eater  number  of  the  appendages.    As  they  pylorus  suddenly  becomes  thick,  vascular,  and 
mcrase   in  number,  they  more  and  more    spo^isy*  &i>d  continues  so  for  about  an  inch ; 
eoaleMe  at  thor  bases,  so  that  manj  caeca  Bn<^  on  pressure  an  abundant  secretion  may 
open  by  few  orifices,  and  thus  the  character    he  sque^Eed  out  of  its  wall,  of  an  appounnce 
of  the  gland  is  gradually  changed,  becomes  exactly  identical   with    that    found    in  the 
dostered  and  branched,  and  passes  firom  the  pyloric  appendages  where  they  are  present, 
tabahrto  the  racemose  type.    Thus,  in  the        ^t  is  difficult  to  seize  on  the  law  of  their 
Pilchard,  fifty  tubes  communicate  with  the    existence ;  we  may,  however,  say  that  they 
ialeaiiae  by  thirty  orifices;  in  the  Lump-fish    <^  for  the  most  part,  wanting  m  fish  that 
the  same  Dombo'  by  aix ;  in  the  Tunny,  by    ^^^  on  vegetable  aubstances,  although  there 
five;  m  the    Sword-fish  (Xiplttat  gladiut),    ve   many  simihtfly  circumstanced  that  are 
there  are  bat  two  orifices  ;  and  in  the  Stur-    carnivorous  and  very  voracious.    Their  de- 
geon,  the  whole  mass  of  cteca,  by  continually    veloproent,  or  theirrelative  size,  their  number 
oniiittg  and  re-uniting,  come  at  last  to  empty    ^^^  complication,  are  probably  in  proportion 
theBBsehres  into  a  single  tube,  equivalent,  m    to  the  activity  of  diction  and  rapidity  of 
fact,  to  a  short  and  wide  pancreatic  duct.  growth  ;  the  Salmonidae,  the  Clypeidae  and 

The  reasons  whidi  have  induced  anato-  Scomberidae,  seem  to  indicate  this :  in  these 
■k'vts  to  regard  this  organ  as  the  analogue  of  ^t  these  pyloric  csca  exhibit  a  remarkable 
the  pancreas  are  these.  complexity. 

In  the  Turbot  (^PUunmecUi  nuuimua)  these 

*  OvM*^  Lectnrei  on  CoinparaUve  Anatomy.         caeca  are  seen  m  their   most  rudimentary 


«s 
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fonn;  Uiej  ue  two  in  Dumber,  ainple,  conical,  66.)  :  the  upper  five  unite  together  K  ibt* 

bhiI  recurred,  projecting  back  Irom  the  duo-  bM«,  and  open  into  the  duoaaim,  dote  ts 

denum  at  its  yerj  rommencenient,  so  a«  to  the  pj'ltmu  by  one  orifice ;  the  liat  fixir  opci 

^ve  its  bubed  or  arrow-head  uipearance,  as  tep^telj,  ench  by  its  own  «ific^  b  Ibar 

•een  in  the  drawing  (Jig.  65.),  The  atomnch  Kriet  along  the  duodenum. 

in  this  fish  is  Tery  smaU,  ana  the  duodcDum  In  the  Gadidir,u  in  the  int(tHi{(j%.S7.), 
the  c«ca  U e  arranged  in  the  form  of  ■  ni>(, 

^•'»-  f«.67. 


1.  (DnwD 


Terj'  large,  and  the  food  probably  passes  into 
the  intcatine  with  but  little  delaj.  The  caeca  in 
this  case  muit  be  considered  an  exception  to 
the  rule  I  have  above  laid  down,  that  they  are 
never  filled  with  the  contents  of  the  alimentar)' 
canal;  for  in  the  ipecimen  I  examined  thev 
were  completely  itufied  with 
which  also  the  intestine  w      "" 


Ahmtmtarji  anal  of  Ot  Wtatif  (Jf»rf»f  « 
gant),  ArnBing  tl\t  pilt  of  cata  anad  dH  pfi" 
(  Ont  kalfUu  witHnd  cbamtttr.) 


constituting  a  frill  around  the  ii 
consit*  of  four  bunches,  each 
thirty  cEcca.   These  unite  and 
terminate,  each  bunch,  in  a  stn^  ai 
that  there  are  hnally  four  orifiMa,  so 
as  to  fall  on  two  converging  sidea  of  a  t 
of  which  the  orifice  of  tne  hepatic  dud 
form    the  apex.      As   each    bunch   < 
thirty  oeca,  there  are  a  hundred  and 
J%.  68. 


uUibcT 

Cti   ■> 


■  a/lAf  Spud  (Owpma  tpntblt}. 

;  tnltatlDc    (Ka- 


In  the  Sprat,  the  pyloric  ceca  are  nine  in 
number,  long,  alemler,   and  limple  (aeejSg. 


■my  ttiw  — i»  ^rf  I II   I" 
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in  ill  ITie  •roearwiee  of  the  frill  of  pyloric  incrciM  in  length  from  the  first  three  down- 
csa  i«  shown  ia  fig.  67,  and  one  of  the  wards,  and  the  third  from  the  stomach  i« 
buncbet  fepirate  in  fig.  fl8.  generally  the  longest.     They  then  gradually 

In  the  Sakum  thU  apparatus  of  eaca  ia  dimimsli,  slightly  m  calibre,  considerably  in 
much  more  loluminous.  It  is  not  condensed  lei^h,  to  those  furthest  down  the  intestine, 
(touihI  a  particular  portion  of  the  intestine,  which  are  flbout  three  inches  long.  Altogether 
but  citends  linearly,  from  close  to  the  duo-  the  secreting  surface  of  these  cseca  must  con- 
denum  for  a  distance  of  about  eight  inches  siderably  exceed  that  of  the  real  of  the  ali< 
ilani;  the  intestinal  wall ;  each  cacum  open*  menlary  canal,  and  the  whole  apparatus,  taken 
bv  iu  own  separate  orifice.  There  is  no  together,  is  neit  to  the  liver,  by  far  the 
coalescence  or  fiudon.  so  that  on  looking  on  largest  of  the  viscera.  Each  double  row  con- 
the  inside  of  the  intestine  there  are  seen  as  tains  about  thirty,  so  that  altogether  there 
n*ny  orifice*  as  oeca;  they  form  a  double  are  sixty  cfeca,  and  as  tlie  average  length  of 
row  00  each  aide,  so  that  altogether  there  each  ctecum  ia  m  inches,  the  whole  length 
■re  fbor  rows,  and  are  arrwigMl  with  the  of  secreting  Burface  must  be  390  inches,  or 
utmort  rwularity.     The  amount  of  secreting    upwards  of  32  feet. 

sur&ce  rf  these  cjBca  must  be  very  great;        In  their  internal  ultimate  structurethesecwca 
•oine  of  them  are  ten  inches  long,  and  as    exhibit  considerable  variety ;  in  many  the  mu- 
big  round   aa  a  tobacco-pipe;   they   rapidly     cous  surface  is  closely  lammated;  in  some  it  is 
covered  with  flattened,  fused  villi  with 
Fig,  69.  crypla  thickly  planted  between  their 

bases.  In  the  Herring  (j%,  70.)  the 
structure  is  very  peculiar:  on  lookiiig 
vertically  on  the  internal  sur&ce  it  is 
seen  to  be  mapped  out  into  hexagonal 
and  ^nbigonal  cella  about  yj^  ofao 
inch  in  diameter,  very  evenly  and  geo- 
metrically arranged,  and  each  filled 
with  a  mass  of  epithelium.  The  septa 
between  them  appear  to  consist  of  mib- 
mucous  fibrous  Ussne,  and  on  making 
a  section  and  looking  at  it  laterally 
they  are  seen  to  project  between  the 
acervuli  of  epithelium,  and  rather 
bt'vond  them,  and  to  have  no  epithe- 
lial investment  of  themselves.  The 
roasHes  of  epithelium  are  seen  to  be 
of  a  spheroidal  form  and  very  smooth 
outline,  though  I  could  not  distinguish 
any  basement  irembrane  or  capsule 
wall  of  which  they  might  be  supposed 
to  be  the  contents,  or  any  special 
structure  determining  their  outline. 
I  have  thought  this  structure  suffi- 
ciently [veculiar  to  give  a  figure  of 
it,  Arepreaents  the  appearance  on 
looking  down  on  the  surface;  B,  a 
view  of  the  wall  in  section,  seen  with 
a  lower  magnifying  power. 

Many  anatomists  deny  the  true 
pancreatic  nature  of  these  nylorie 
cieca,  and  assert  that  many  fisn  pos- 
seaa,  over  and  above  them,  a  true 
glandular  pancreas,anulogousin  struc- 
ture to  the  pancreas  of  higher  animals. 
Weber  first  described  Huch  an  organ 
in  the  carp,  as  interlaced  with  the 
lobules  of  the  liver,  and,  so  to  speiik, 
confuunded  with  them,  but  having  a 
proper  excreiory  canal  opening  into 
the  intestine  by  the  side  of  the  cystic ; 
he  also  thought  that  he  had  seen 
traces  of  a  pancreatic  duct  in  the 
pile.     Much  more  recently  Alessan- 

'  1   excreting 

0  the  volume  a 
of  the   pan 

In  the  Silunit  glaitii  MM.  Brandt  and 
ItatxcboLirg  have  tidien  for  the  |>nn- 


creM  a  glandular  body  very  like  the  liver  in    irom  tlie  liver  from  wbieti  it  tak«  iti  orifk. 

■ppesruice,  stretched  as  a  layer  betireen  the     or  vhich  could  be  coniideted  u  a  pMKim. 
_,  The  aame  must  be  nid  of  tbe  eeiy,  atei 

^3*  Meckel  could  discover  neither  ■  pancrm  aor 

pancreatic  duct,  iu  spite  oT  the  indkatiaa  o( 
Weber."  Still  more  recently  Stannaa  bM 
enumerated  many  Gab  b  which  a  (wrod;- 
natous  pancreas  may  be  found  ;  but  tbe  de- 
scription added  to  his  eoumvatioo  ii  n 
meagre  and  general  that  nothing  can  br  icri- 
&ed  upon  it. 

Repfilia, —  In  the  reptilea  we  make  a  pal 
approach  to  the  structure  of  the  pancrm  of 
higher  animals  both  in  general  form  md  ttrac- 
tural  uipearance.  It  exiata  b  than  4  "^ 
generally  maintaina  that  intbiate  relatioa  lo 
the  end  of  the  stomach  and  conuneocen^ 
of  the  intestine  which  we  see  so  coiuant  is 
Inrds  and  mammalia. 

In  the  Bairachia,  the  pancreas  is  nttntol 
tn  a  proper  mesentery  or  meaofaitriuD]  at 
its  own,  extending  between  the  lesser  tm- 
vatur  of  tbe  atomach  and  tbe  duodeuun, 
and,  according  to  Cuvier,  ia  more  denkpol 
in  terrettrial  batracbiana  than  m  aji^tk,  it 
those  that  take  iheir  nouriahment  out  of  ife 
water  than  in  lhu»e  that  bunt  and  leiM  it  ia 
the  water.  In  the  Frog  (^.  7 1 .)  the  panam 
ia  shaped  not  unlike  &tt  of  the  human  mif 
ject,  but  ita  browl  end  is  in  tbe  oppoitt 
j>osition;  it  is  about  three  quarters  of  in  bcli 
lon^,  weighs -27  of  a  grain,  and  is  ofa  ydlownk 
white  colour  and  aoft  consistence;  it  ii  ■ 
close  apposition  with  the  duodenum  all  then; 


wis'VfWlB^a^ 


o/a  Herrimg  {a<ipitn  Ai 
*,  the  larfkre  Krai  vertiully,  ihowiDg  the  bonfy- 
comb  tppearuiM  formed  by  ths  wpCa  HcpAratiiig 
the    msMM  of  epithelium.     (Hignifled   ISO   dia- 

a.  s  nction  vertkal  to  the  turtace,  thawing  [he 
flattened  spheroidal  shqie  of  ths  acuvuli  of  epitbe- 
linm,  and  the  junimot  of  projection  of  tbe  septa 
between  them.    (UagniSed  60  diamelen.) 

folds  of  the  gastr»4iepatic  omentum,  en  veloping 
the  cystic  canal  and  accompanying  it  as  ^  as 
theinieatioe.  These  three  examples  of  mala- 
cocopterygiouB  Gsh  have  no  pyloric  CKca,  and 
this  glandular  structure  roifcfat  be  considered  a* 
replaciit^  them ;  but  Aleswndrini  has  also  de- 
scribed in  (he  tturgeon,  the  walla  of  whose  io- 
teittnal  canal  are  particularly  gland ubus  and  in 
which  the  pancreatic  ceca  form  an  elaborate 
apparatus,  a  proper  pancreas  with  an  excretory 
duct  opening  into  (he  intestine  in  the  middle 
of  a  tuniform  papilla  about  an  inch  from  tbe 

(lyloric  orifice.     In  this  last  case  Cuvier  be- 
ieved  the  body  indicated  as  the  pancreas  to 
be  ■  lobe  of  the  liver.     "  The  tubiform  pa- 
be  says,  **  truly  exists  ;  indeed  I  have 


i%-71. 


>  the 


i  akiSkmg 


Ai  uAr  Hr/«  •/  * 


a,  msopbagas  {  !>.  stomach ;  c,  pyksos  i  i,  do^ 
lenuin ;  t,  small  Intestinesi  /,  liwi  m,  paiKn''. 
Mp]«D.    (Natnral  aim.)  '^ 


canal     along.     From  r 


r  the  large  end  H 


found  two,  besides  inat  apnertabi 
rholedoch  duct.     In  one  of  the  ei 
Ibrtned  a  sort  of  cil-de-tac ;  in  the  other  the 
fibre  which  was  introduced  conducted  to  a 
canal  which   took    a  direction    towards   the 
liver.     I  have  clearly  aeen  sn  excretory  duct 
in  a  verv  lar^  siliirus,  piercing  the  intestine 
of  the  aide  of  the  choledoch  ;  but  that 
was,  in  nij  opinion,  hepatic,  for  the  glan 

snbaiance  taken  aa  tbe  jiancreas  was  evidently  ,j  - ■  — -  

continuous  with  the  nght  lobe  of  the  liver,  which  it  inveats.  Tbe  whole  of  tbe  gall  duct, 
and  formed,  as  it  were,  a  middle  lobe  j  its  till  the  point  of  ita  immergence  bto  tbe  ir- 
appcarance  was  in  other  respects  the  same,  testine,  is  thus  concealed  in  the  aubatanre  J 
except  that  ita  colour  was  rather  clearer  the  gland,  and  it  might  at  first  aigbt  be  «■•■ 
in  consequence  of  its  subetauce  being  leas  taken  fiir  the  pancreatic  duet ;  but,  by  tare- 
thick  at  that  part.  The  duct  discovered  m  fiilly  nicking  it  and  introducing  «  fine  hair,  tbe 
the  pite  certainly  exists,  as  fisr  as  my  re-  hair  may  be  passed  up  to  the  tirer.  Tbe  mnat 
searcnes  go;  but  that,  again,  is  an  hepatic  careful  dissection  could  not  reveal  a  pref*' 
canal,  for  1  have  not  aeen  any  body  distinct     duct ;    probably   small  ducts  fnini   diftmt 
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jarta  of  rlw^bad  open  into  the  biliary  duct    the  cloBcness  of  the  BDatogv.     In' the  com- 

u  it  pHMi  throu^.     The  organ  munlcuns     mon  lurlle,  the  pEuicreai  (Jig.  12.)  finnl;  ad* 

ibc  luiie  reUdoaa  in  the  Toad;  in  the  com- 

ana  toad  it  it  yellow,    alraight,   and  elon-  f^-  ^2. 

jtUtd.  la  the   jyHtnu  it  is  perceived  with 

dilficulij;  Curier  describea  it  as  appeanng 

like  1  Mnu-tnn«pareot  riband    Bending  one 

bifnmtioa  to  the  ipleen,  and  another  to  the 

■'"'-'*"■■■"  at  the  point  of  ioiertioD  of  the 

tiliu;  canals.     In  the  Sirat  it  rescmblea  in 

miiiBlure,  u  far  as  eitemal  appearance  goea, 

tbe  paaereai  of  the  aturgeon,  and  joint  the 

mlratioe  by  maoj'  parallel  canals  con^derahl; 

in  (ront  oTthe  cj'slic. 

Id  OaUJiBa  reptilea,  the  pancreaa  vuiei 
ircatiT  both  in  Tolume  and  Form;  sometimes 

it  it  ^ongutd,  often  lobular  and  pvmmidal,  . 

•MDctinMi  dmdetl  into  two  triangular  lobes, 
Bid  this  Tariety  of  ftNrm  obtains  even  in  con- 
pocric   spedea ;    thus,  in    the   GcdSa    albt- 

tntrii  it   is   thick,    and  pyramidal,    and    in  . 

the  Orttiia  ademipla,  lunibricoidei,  and  dm-  | 

Ma,  it  b  straight,  eloneated  and  slightly 
farfccd.  It  is  alw^s  placed  to  theright  of  the 
MOBKOccDKnt  of  the  intestinal  canal  and 
bod  of  the  stomach.  Its  substance  is  red 
ndi  a  tint  of ; 
ina  tad   const 

■btinct  lobes.     In  this  resnect  it  .  . 

ill  resemble  the  salivary  glands  of  these  ani- 
oali,  but  thoae  only  of  manmiVerai.  Its  intH 
BMC  anion  with  the  snleen  is  very  remaritable 
n  At  tnu  MerpaUt,  wnils    '      '  '       ' 

BdCrafa  tl ^  ^    ^^      ^^^  ^^    _^ 

poiat  does  not  exist,  ':^^'2c^KK^liw  0^  S^:^'^'iu  diul 

Id  tbe  S«uria»  repdlia  the  pancreas  i*  often  tmitrny  Ik  mfajtiM  A^Acr  ^ 
^ifilied  gainst  the  pyloric  portion  of  the 
■tomacfa  and  tbe  commencement  of  the  duo- 
icnum ;  or  it  may  be  said  to  have  two  branches 
farilld  to  the  stomachal  sac,  one  of  which  heres  to  and  embraces  the  spleen ;  from  that 
snompaues  the  biliary  canal,  and  tbe  other  pcnnt  it  radiatea  towards  the  duodenum,  being 
*iU>cm  to  the  spleen,  and  these  reuniting  thick,  amassed,  and  irregularly  arborescent 
ttraiinstc  at  a  point  more  or  less  approaching  above  and  to  the  right,  and  continued  in  a 
dw  pylorus  j  it  io  almost  always  contiguous  long  and  tapering  tail  to  the  left ;  it  is  closely 
■a  ibe  cboledoch  canal,  which  often  traverses  attached  to  the  duodenum  alonp  its  whde 
it  IHbre  arriving  at  tbe  intestine.  According  extent,  a  distance  of  about  fifteen  inches.  The 
toCurier.itsvoluineisgTeeterinsaurianiliving  duct,  nearly  as  large  as  inthe  human  subject, 
on  T^etable  food  ;  and  its  smallnesa  in  those  passes  to  the  right,  and  enters  obliquely  the 
li)U  are  camivoroua  he  believes  to  be  com •  choledoch  duct,  as  that  canal  is  perforating  the 
pcnued,  as  in  6sh,  by  the  agencv  of  the  thick  intesunal  wall,  in  a  way  very  analogous 
mucous  and  iatcatinal  secretion  of  the  abun-  to  that  already  described  in  the  human  sub* 
dstt  glaiKkilar  apparatus  with  which  thor  ject.  The  gland  aubstance  has  a  very  peculiar 
tliBKntary  cMial  la  fiimiahed.  In  the  Lacer-  appearance  ;  it  is  dense,  opaque,  nearly  white, 
^^.aad  Igmaiuda,  the  pancreas  is  very  much  and  along  its  edges  the  lobules  are  scattered 
<lcTel<»ed.  in  the  clear  gelatinous-looking  cdlular  tissue 

CUomm.  "  In  many  respects,"  says  Cuvier,  in  which  the  ^land  is  embedded,  and  appear 
"  tbt  aniouls  of  this  order  are  in  the  same  to  be  quite  dutinct  from  each  other ;  but  on 
cooditioai  as  birds.  Tbe  jaws  are  similarly  dissecting  them  out  from  this  eelatinoui  bed, 
>nDal,tlie  ntivarr  glands  are  but  little  de-  theyare  seen  to  be  attached  by  Dcile  pedicles — 
•thned,  and  as  the  volume  and  importance  in  some  of  gland  substance,  in  some  apparently 
■'<'  tbe  pancreas  in  birds  has  a|^>eared  to  us  merely  of  the  duct  of  the  lobule  and  its 
to  be  in  inverse  ratio  to  the  means  of  masti-  vessels  —  to  the  rest  of  the  gland.  It  is  the 
odoo  and  insalivation,  we  might  antecedently  most  arborescent  and  ramified  pancreas  I  have 
nodude  that  the  chelonia  would  also  pos-  seen,  next  to  the  rodenti,  but  not  so  flellcned, 
nc  a  connJerable  pancreas."  At  the  same  nor  spread  out  so  much  in  one  plane.  When 
■ioie  be  adds,  that  the  superior  masticBtory  looked  at  as  an  (qwque  object  with  a  low 
power  of  tbe  homy  jaws  ol^  the  chelonia  over  power  (one  inch  focal  distance),  the  mapping 
■be  Ulk  of  birds,  and  their  taking  their  prey  out  of  the  follicles  is  vet7  prettily  seen;  but 
paenllj  in  ihc  water,  considersbly  impairs    the  same  circumstance  that  lends  them  their 


M  witn  tne  snieen  is  very  remarxaoie 

ic  snwa^,  whilst  in  the  groiu  .f-gxii     P^^i™"/ HuT<irtle,wiA  A,  dmadaui  a 

fa  tfie  contact  and  adhesion  at  this        ^  S'^tS!^  ^  .^^ittl^ 
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white  opacity,  *-  their  fulness,  that  is,  of  a 
densely  opaque  granular  material — prevents 
their  being  seen  to  advantage  as  transparent 
objects,  or  with  a  high  power ;  they  are  so 
opa<|ue  that  nothing  of  tneir  structure  can  be 
distinguished.  When  ruptured  by  pressure, 
their  contents  escape,  and  are  seen  to  consist 
of  two  Tcry  distinct  materials ;  one,  the  afore- 
said fine  granular  matter  ;  the  other  of  clear, 
spherical,  uninuclear  cells  of  about  yvw  of  an 
inch  diameter.  One  would  imagine  ante- 
cedently that  these  would  hold  the  relation 
to  eacn  other  of  secreting  epithelium  and 
elaborated  secretion ;  but  the  cells  are  so  clear, 
so  free  from  granular  contents,  and  there  is 
such  a  complete  absence  of  any  intermediate 
appearance,  that  I  am  at  a  loss  in  what  way 
to  interpret  them.*  The  duct  opens  by  a  sincle 
orifice,  and  in  a  way  admirably  adapted  for 
preventine  the  regress  of  the  secretion,  or  the 
entry  of  tne  contents  of  the  alimentary  canal 
into  it.  If  the  aperture  in  the  centre  of  tlie 
papilla  by  which  the  bile  duct  terminates  is 
opened  up,  it  is  found  to  lead  into  a  lacuna, 
or  ctd'-de'iac^  of  about  half  an  inch  in  length, 
embedded  obliquely  in  the  walls  of  the  in- 
testine. At  the  bottom  of  this  lacuna  is  a 
second  papilla,  the  real  termination  of  the 
pancreatic  duct.  Now,  if  the  movableness  of 
the  external  papilla  and  the  smallness  of  its 
aperture  were  not  sufficient  to  prevent  the 
ingress  of  the  contents  of  the  alimentary  canal, 
yet  the  very  force  that  might  drive  in  some 
of  these  contents  through  the  outer  papilla, 
would  press  the  walls  of  the  lacuna  firmly 
against  the  orifice  of  the  internal  one,  and  so 
effectually  close  it ;  nothing  could  be  more 
efficient  than  this  form  of  double  orifice. 

The  duct  in  all  reptilia  always  enters  the 
duodenum,  generally  separate,  sometimes  in 
conjunction  with  the  choiedoch,  and  b  almost 
always  simple. 

Avet.  The  pancreas  of  birds  is  propor- 
tiunallv  larger  than  in  any  other  animals; 
and  when  we  remember  their  deficiency  in 
salivary  apparatus,  its  great  development  would 
at  once  suggest  a  fimction,  in  some  degree,  at 
least,  supplementary  to  those  organs.  An- 
other circumstance  peculiar  to  birds  and  in- 
dicative of  the  importance  of  the  part  that  the 
glaod  plays,  is  that  the  ducts  are  generally 
many,  two  and  three,  and  that  they  onen  by 
separate  orifices,  and  often  at  a  considerable 
distance  firom  one  another ;  so  that  the  secre- 
tion may  be  poured  forth  on  diflerent  and 
widely  separate  portions  of  the  alimentary  con- 
tents at  one  and  the  same  time,  a  circum- 
stance that  must  greatly  increase  and  expedite 
its  action* 

Birds,  we  know,  seise  and  swallow  their 
food  senerally  without  any  mastication,  and 
therefore  it  is  not  until  it  geU  to  the  gizzard 

*  The  follicles  appear  to  contain  only  the  grannlar 
materiaU  and  in  a  minote  dact  I  saw  a  namber 
of  the  nucleated  cells.  It  is  poiwible  that  they  may 
hf  a  form  of  rpitheltnm  restricted  to  the  terminal 
ducts,  by  whose  mpture  and  compreMiun  thev 
encapcd,  as  the  granular  matter  did  from  the  fof- 
hcles. 


that  it  is  subjected  to  any  mechanaol  fara 
capable  of  breaking  it  up.  This,  thcrefere, 
taxes  place  immedmtely  oefore  entering  the 
duodenum,  and  this  throws  the  functioD  of 
mastication  close  down  to  the  pancress,  so 
that  from  its  situation,  as  well  as  in  other 
respects,  it  should  have  an  insalivating  functiai. 
It  IS  always  enclosed  between  the  twosnn 
of  the  duodenal  flexure  {Jig*  73.);  the  dwh 

1^.73. 


PanereoM  of  the  tommm  G«m  {Atm» 
img  Um  relatkm  Id  Cfce  rfworffmna,  sCs 
tmd  its  dmti».    {Xuturai  sue.) 

denal  portion  of  the  gland  being,  ao  to  spesk' 
alone  developed.  It  is  retained  in  this  por- 
tion by  the  gastro-hepatic  and  gastnMxil-c 
omenta,  which  sometimes  simply  attach  it  to 
the  border  of  the  intestine,  and  sometimrft 
allow  it  to  be  free  and  floating.  There  u 
considerable  variety  in  its  shape,  trat  ic  a 
always  more  or  less  elongated  and  slender: 
sometimes  it  is  undivided  and  single;  in  kmv 
species  deeply  cleft,  in  others  consiatine  o^ 
two  portions,  or  a  double  pancreas,  quite  d-»- 
tinct,  each  having  its  own  duct ;  somctioiri 
it  is  divided  into  three  as  in  the  pigeon.    B«it 
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these  amufigements  are  liable  to  considerable 
variety,  and  perfectly  independent  of  the  in* 
timate  structure  and  function  of  the  gland, 
for  in  different  individuals  of  the  same  species, 
the  arrangeoieDt  of  the  ducts  is  generally  the 
same,  however  the  segmentation  of  the  gland 
may  vary.  The  gland  substance  is  firm,  much 
more  dense  than  in  other  orders,  and  not  di- 
vided so  distinctly  into  lobes  and  lobules :  it  has 
a  finely  granular  and  mottled  appearance,  in 
colour  pink,  or  a  little  yellowish,  or  brownish. 
The  pancreas  seldom  communicates  with  the 
intestine  in  birds  by  a  single  canal,  the  ducts 
sre  generally  either  two  or  three  in  number, 
and  each  continues  independent  and  separate 
to  its  orifice*  They  do  not  communicate  eitlier 


with  one  another  or  with  the  |>iliafy  canal : 
although,  however,  exceptions  are  very  rare, 
Cuvier  has  met  with  an  instance  in  the 
stork,  in  which  the  single  pancreatic  and 
hepatic  ducts  united  and  opened  by  a  common 
orifice. 

The  following  table,  altered  from  Cuvier, 
shows  the  number  of  the  pancreatic  ducts  in 
several  orders  of  birds,  and  their  relative  si- 
tuation  with  regard  to  the  hepatic  and  cystic 
ducts ;  it  also  shows  the  relation  of  these  last 
to  one  another..  That  canal  which  is  first  indi- 
cated has  its  insertion  the  nearest  to  the  py- 
lorus ;  P.  stands  for  pancreatic,  H.  for  hepatic, 
and  C.  for  cmtic. 

We  see  from  this  table,  that,  as  a  rule,  the 


Brown  Vnlture  - 

Common  Eagle  - 
Golden  Eagle 

Aquila  Ossifraga  - 

Owl     -        -  - 


Night-jar 
Crow   - 


Picus  (Genus) 
Green  Woodpecker 
Parrot 

Bine  filacaw 


Crax  CGentu) 

Crax  Globicera     - 

Common  Cock 

Qiiail   .        .         . 

Pigeon 

Bustard 

lb.       -        -         - 

Cassary 

Rhea  Americana  - 

Ostrich 


Stork 

Bittern 

Ilcron 

Grus  pavomca 

Gnis  virgo 

Curlew 

lb.       .        -        - 

Gold-headed  trum* 

peter 
Flamingo     - 

Pam  Jacana 


Grebe 

Great  Diver 

Apterodvtes 

Gull    . 

Petrel 

Svaa 

Dock 

Supp. 


H. 
IP. 


1.  Raptores. 


IP. 

H. 

2  P. 

3  P. 

C. 

H. 

P 

C. 

H. 

C. 

P. 

1  P. 

H. 

2  P. 

3P, 

C. 

IP. 

2  P. 

3  P. 

H. 

c. 

II.  Insessores. 


p. 

2  p. 


C. 

H. 


C. 


III.    SCANSORES. 


IV.  Rasores. 


V.  Grallatores. 


VI.  Natatorbs. 


3  p. 


IP. 

2  P. 

3  P. 

C. 

1  p. 

2  P. 

3  P. 

C. 

H. 

]  u. 

1  P. 

2  P. 

2H. 

IH. 

{%"•} 

IP. 

2  P. 

1  H. 

2H. 

IP. 

2  P. 

C. 

I  H. 

2H. 

1  P. 

2  P. 

3  P. 

H. 

C. 

P. 

H. 

C. 

IH. 

IP. 

2  P. 

2H. 

I  P. 

2  P. 

H. 

C. 

1  P. 

2  P. 

3  P. 

H. 

C. 

P. 

C- 

H. 

H. 

P. 

C. 

H. 

P. 

P. 

H. 

C. 

H. 

P. 

C. 

I  P. 

H. 

2  P. 

3  P. 

C. 

1  P. 

H. 

2  P. 

C. 

1  P. 

2  P. 

H. 

C. 
H. 

C. 

1  P. 

2  P. 

a 

C. 

IP. 

H. 

C. 

IP. 

2  P. 

3  P. 

C. 

H. 

1  P. 

C. 

11. 

H. 

IP. 

2  P. 

IP. 

2  P. 

3  P. 

H. 

C. 

C. 

H. 

P. 

1  P. 

2  P. 

H. 

3  P. 

IP. 

2  P. 

H. 

1  C. 

2C. 

IP. 

2  P. 

H. 

C. 

3  P. 

1  P. 

2  P. 

H. 

C. 

IP. 

2  P. 

H. 

C. 

Dbt. 

Duv. : 

Cuvier. 

Perrault. 

Cuvier. 


Cuvier. 
Cuvier. 


Meckel. 
Cuvier, 
Cuvier. 

Duv. 


Perrault 

Perrault. 

Duv. 

Cuvier. 

Duv. 

Perrault. 

Meckel. 

Perrault. 

Meckel. 

Perrault. 


Cuvier. 

Duv. 

Cuvier. 

Duv. 

Perrault. 

Duv. 

Cuvier. 

Duv. 

Cuvier. 
MeckeL 
Cuvier. 


Meckel. 

Duv. 

Cuvier. 

Meckel. 

Meckel. 

Cuvier, 

Duv. 


pMicreatic  fecreiion  is  the  first  poured  into 
the  inteslincB,  and  tbe  cystic  bile  the  last : 
nnd  always  when  there  are  three  pancreatic 
ducts,  the  secretion  reaches  the  intealinc  earl^ 
by  one  of  them,  and  the  others  have  Ihcir 
openings  close  to  the  bile  ducts,  either  before 
or  between  ihein.  It  is  not  safe,  however,  ro 
draw  any  physiological  conclusions  from  these 
relative  pOHitions,  even  supposing  them  to  be 
constant ;  for  the  ducts  are  so  close  to  one 
■nother,  that  the  mixture  of  the  fluids  must 
take  place  immediately,  and  their  action  on 
the  food  be  simultaneous.  In  one  inxtunce, 
however,  this  is  not  the  case ;  in  the  oslrii-h 
the  bile  duct  opens  close  to  the  pylorus,  while 
the  pancreatic  ts  three  feet  removed  from  it; 
this  is  the  greatest  separation  of  the  two  ducts 
of  any  with  which  1  am  acquainted  in  the 
animal  kingdom.  It  would  present,  if  ostriches 
were  commoner  birds,  great  facilities  fur  ex- 
periment, and  implies  an  action  in  both  the 
secretions    entirely   independent    nnd    auto- 

ManmaHa. — The  chief  differences  between 
the  pancreas  in  other  niammulia  and  man  re- 
late merely  to  its  colour,  its  consistence,  its 


more  or  less  marked  division  into  lobes,  itf 
form,  its  volume,  its  union  into  a  single  dbm, 
or  its  separation  into  two  dlslind  puts,  lastli, 
its  position  and  relations  with  differeot  por- 
tions of  the  peritoneum.  Its  form  u  genmlli 
more  or  less  that  of  a  narrow  band,  dirititJr: 
into  two  portions  ;  one,  the  dnodraai.foMowitit: 
the  curvature  of  the  duodenum,  and  pbreJ 
vertically  or  obliquely ;  tbe  other,  gaOrv- 
iplenic,  extending  transversely,  and  therefore 
opposite  the  other,  from  the  duodenum  to  the 
spleen,  against  which  it  always  abuts;  tbehutet 
is  always  developed,  the  fomter  ia  often  iocoa- 
siderable  or  suppressed,  and  must  be  con- 
sidered merely  as  an  accessory  portion.  Tbe 
various  forms  and  arrangementu  of  the  paDcral 
do  not  appear  to  have  anything  to  do  with  il' 
essential  structure  or  function,  or  the  puti- 
cular  exigencies  of  the  animal  ;  they  seen  to 
depend  entirely  on  the  relationa  of  tbe  ntn:b- 
bouring  organs,  the  presence  or  aiaence  of  an 
abundant  mesentery,  the  free  movement  of  [i« 
duodenum,  &c.,  and  to  be  influenced  by  con- 
siderations  of  package. 

In  the  Ourang  the  form  very  much  resem- 
bles ihnt  of  man:  in  most  other  Qiia4nimai» 


\  \ 


ramrrm  of  At  Hil  {Hat^a-nl  •• 
„«/,A,/r«.|.r..r,..«//.T,V. 
form  and  grtal  trtm/  arc  nil 


r«di«i,  Ihrn.t  lo  Ikr  l^ft.  in   t^ich  {ht gltiui  ram^fin.  Ti-*""-' 
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ft  is  irregular.     In  the  Camivora  it  is  always  common  seal.    The  greatest  distance  from  the 

lar^  in  proportion  to  the  size  of  the  animal  *,  pylorus  at  which  the  pancreatic  duct  enters 

botn  the  duodenal  and  gastro-splenic  portions  the  intestine  occurs,  I  believe,  in  the  RodentM, 

being  highly  developed.     In  the  ojr,  from  the  In  the  rabbit  this  distance  amounts  to  a  foot 

distinctness  of  the  two  portions,  the  organ  has  or  upwards;  and  this  arrangement,  by  giving  a 

a  bilobed  appearance.     In  the  horse^  from  the  considerable  length  of  small  intestine  whose 

^stro-splenic  portion  being  double,  it  has  a  contents  are  not  acted  on  by  the  pancreatic 

tnlobed  form.    But  the  most  remarkable  pan-  secretion,  has  afforded  special  facilities  for  ex- 

creas  is  that  of  the  Rodents;  it  is  spread  out  in  penmen  t. 

■n  arborescent  manner,  in  an  extensive  mesen-  III.  Physiology. 

tery  that  imparts  free  movement  to  the  long  Anatomy    always    implies    physiology,  — - 

duodenum,  and  extends  towards  the  left  in  a  structure,  function ;  and  tne  mind  passes  from 

sort  of  omentum,  which  underlays  the  stomach,  the  one  to  the  other  by  a  ready  and  almost 

(Fig.  7^.)    Confined  thus  between   the  two  irresistible  transit.     In   fact,  organisation   is 

layersof  a  mesentery,  the  ramified  lobes  of  the  but  the  accumulation,    in  certain  parts,  of 

pancreas  lie  all  in  one  plane.     Although  their  certain  material  agents,  the  sum  of  whose 

distribution  is  somewhat  irregular,  they  more  common  action  gives  as  its  result  the  func- 

or  less  radiate  iu  their  general  direction  from  tion  of  the  organ,  and   both  the  nature  of 

the  point  at  whioh  the  duct  enters  the  intestinet  the  elements  so  accumulated,  and  the  method 

which  in  the  rabbii  is  nine  inches  or  a  foot  in  which  they  are  built  up,  are  determined 

from  the  pylorus.  That  part  of  it  which  occu-  by,  and  have  sole  reference   to,  the  work 

piei  the  duodenal  mesentery  must  be  consi-  to  be  done.'    Physiology  invariably  stands  to 

dered  the  representative  of  the  duodenal  por-  anatomy,  even  in  its  ultimate  and  uiinute&t 

tion,  and  that  spread  out  in  the  omentum  details,  in  the  relation  of  final  cause.     Now, 

unJerlaying  and  attached  to  the  stomach,  as  there  are  certain  anatomical  conditions  that 

the  gastro-splenic.     Altogether,  this  arbores*  always    indicate    physiological    importance ; 

cf nt  pancreas  of  the  Rodentt  is  very  volumi-  among  these  are    volume  and  conttanc^y  — 

noDs,  particularly  in  the  rat^  from  which  the  constancy   in  existence,    and    constancy    in 

tirawing  was  taken.  structure.     In  all  these  respects  we  should 

The  pancreatic  duct  has  in  Mammalia  gene-  be  led  to  infer  from  the  consideration  of  the 
rally  the  same  branched  character  as  in  man,  anatomy  of  the  pancreas  that  it  possesses 
the  greater  and  lesser  branches  corresponding  essential  functions;  for  it  is  always  of  con- 
to  the  lobes  and  lobules;  usually  there  is  but  siderable  size,  has  a  very  wide  range  of  exist - 
one  orifice,  rarely  more,  and  most  commonly  ence,  throughout  the  whole  of  Vertebrata, 
it  enten  the  intestine  near  the  pylorus,  although  from  the  lowest  fish  to  the  highest  mammal, 
Mmetimea  a  great  way  removed  from  it.  In  and  is  analogically  represented  in  many  In- 
most of  the  Carmwra  it  is,  as  a  rule,  united  vertebrata;  and,  lastly,  in  structure  it  exhibits 
vith  the  choledoc  duct :  in  some  cases  it  pre-  with  very  few  exceptions,  throughout  this 
M'nts  at  the  point  of  its  immergence  into  the  wide  range,  a  remarkable  sameness, 
intestinal  canal  a  sort  of  ampulla,  in  which  the  The  opinions  entertained  by  the  old  ana- 
»«cretions  probably  mingle  before  their  entry  tomists  with  r^ard  to  the  office  of  the  pan- 
into  the  intestine.  There  are,  however,  con-  creas  were  many  and  various.  The  earliest 
Mderable  varieties  of  insertion—- in  the  lion  anatomical  writers  do  not  seem  to  have  been 
(wo  pancreatic  ducts  join  the  choledoc  sepa-  aware  of  its  existence*;  some  thought  that 
rateiy,  one  near  the  other.  But  whether  its  object  was  to  underlay  the  stomach  as  a 
the  ducts  enter  by  a  common  orifice,  or  by  cushion  or  pillow,  and  to  serve  for  the  dis- 
two  nei^bouring  ones,  or  whether  there  are  tribution  of  vessels;  others,  that  it  admitted 
one  or  two  pancreatic  ducts,  has,  probably,  no  the  chyle  from  the  intestines ;  others,  that 
ph^-siological  import  whatever,  as  it  cannot  it  purified  the  dregs  of  the  chyle ;  others, 
niiike  any  difference  whether  the  secretions  that  it  served  for  the  ftpleen  a  purpose  ana- 
ire  brought  into  contact  just  before  or  just  logons  to  that  of  the  gall  bladder  for  the  liver ; 
a^'ter  entering  the  bowel ;  and  this  belief  of  otners,  that  by  it  were  thrown  off  the  gross 
the  non-essential  character  of  these  varieties  and  used-up  dregs  of  the  blood  ;  others,  that 
i^  strengthened,  or  rather  proved,  by  their  oc-  the  organ  was  formed  for  the  reception  of 
corrence  in  closely  allied  species  of  the  same  the  excretion  of  the  nerves  ;  others,  finally, 
genus,  and  even  in  different  individuals  of  the  taught  that  the  pancreatic  secretion  was  not 
«>ine  species.  Cuvier  says  that  he  has  ob-  only  useful,  but  played  a  vital  and  essential 
M^rred,  although  very  rarely,  in  the  domestic  part  in  the  organism.  The  first  opinion, 
<"'>t,  a  lateral  reservoir  for  the  pancreatic  secre-  which  was  of  very  ancient  date,  was  held  by 
tMHi,  analogous  to  the  gall  bladder.  Its  duct,  Vesaliusf  ;  but  it  is  at  once  refuted  by  u 
About  the  size  of  the  cystic,  was  an  inch  and  a  reference  to  those  animals,  birds  and  fish,  for 
half  long  before  it  united  with  a  trunk  formed  example,  in  which  the  pancreas  is  frequently 
h^  the  nnioo  of  two  pancreatic  ducts,  a  prin-  remote  from  the  stomach.  The  second  view, 
cipal  and  an  accessory,  and,  together  with  this,  that  the  pancreatic  duct  admitted  the  chyle 
f<>nned  a  common  duct  analogous  to  the  ductus  from  the  intestines,  is  assigned  to  Baccius 
communis  choledochus.  Tiedemann  has  de^  and  Folius,  who  both  maintained  that  it 
tvctcd  a  BimUar  pancreatic  reservoir  in  the  ,  Hippocrates  nowhere  mentions  it. 

*  -^  the  physiological  portion  of  this  article,  f  ^^  Huiuani  Corporis  Fabrica,  i.  5.  cap.  4.    Da 

I  si''!.  Omeiito. 
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served  for  the  transit  of  the  chyle  from  the  With  the  view  of  obtaining  the  fluid,  IV 
intestine  to  the  liver  and  spleen.  Very  early  Oraaf  first  put  a  ligature  round  the  duo- 
investigation,  however,  showed  the  fallacy  denum,  including  part  of  the  pancreas  but 
of  this  view,  as  it  proved  that  the  fluid  of  failed  in  obtaining  the  desired  result,  in  con- 
which  the  pancreatic  duct  was  the  channel  sequence,  as  he  imagined,  of  the  ligature 
always  passed  lo  the  intestine  and  never  from  about  the  pancreas  cutting  off  the  supftly 
it.  xhe  fourth  opinion  is  ascribed  to  Ves-  of  blood  from  which  the  secretion  was  ob- 
lingius,  who  says,  in  speaking  of  the  pan-  tained,  and  so  putting  a  stop  to  it.  lie 
creas*,  Usut  hujus  cntia/is  ohscurus  non  est,  then  put  a  ligature  round  the  duct  at  the 
nam  cum  acrem  quendam  feUique  non  disti^  point  of  it*i  immergence  into  the  intestine, 
milem  tuccum  exhibrat,  palam  est  excrementum  but  again  failed  in  getting  any  secretion, 
tale,  per  cociionem  ulieriorem  a  chylo  separatum,  which  he  attributes  to  its  escape  by  the  smail 
aUici  intra  hunc  alque  in  duodenum  intettinum  ducts  wounded  in  exposing  the  larger  one. 
expurgaru  This  view,  which  is  simply  re-  His  third  attempt  consisted  in  binding  together 
futed  by  saying  that  the  secretion  obtained  two  pieces  of  wood,  compressing  the  intestine 
from  the  pancreas  does  not  in  any  way  resemble  over  the  point  of  entrance  of  tlie  duct  so  as 
bile,  that  it  is  not  "  felli  non  dissimilem,"  was  to  close  it.  This  time  he  was  successful: 
hupported  by  Asellius,  Hiolanus,  and  others,  the  duct  was  distended  with  a  clear  snJ 
De  Oraaf  accounts  for  it  by  supposing  that  limpid  fluid,  but  he  could  not  obtain  it  in 
tlie  tube  introduced  into  the  duct  for  the  sufficient  quantity  to  subject  it  to  any  ix- 
purpose  of  obtaining  the  secretion  became  amination.  With  the  view  of  obtaining  some 
covered  with  the  bile  accumulated  about  the  notable  quantity,  he  instituted  a  fourth  ex- 
common  orifice  of  the  two  ducts,  which  it  periment  by  making  a  longitudinal  tncUion 
might  very  well  do,  either  on  being  inserted  into  the  duodenum,  and  inserting  into  the 
or  witlulrawn,  and  that  this,  becoming  mixed  orifice  of  the  duct  the  narrow  mouth  o!'  a 
with  the  pancreatic  secretion  which  it  had  little  flask ;  but  again  he  failed,  from  the  ar 
withdrawn,  gave  rise  to  the  erroneous  opinion  included  in  the  flask  barring  the  entrance  <  f 
that  that  secretion  had  a  resemblance  to  bile,  the  secretion.  To  obviate  this,  in  hisi  fi::ii 
The  fourth  opinion,  that  the  pancreatic  duct  experiment  he  perforated  the  upper  |iart  cf 
was  the  excretory  canal  of  the  spleen,  which  the  fliiek  with  a  little  hole,  and  this  time  be 
was  maintained  by  Bartholini,  is  refuted  by  succeeded,  in  the  space  of  five  hours,  in  prt- 
the  simplest  anatomical  considerations,  and  ting  the  flask  more  than  half  fiiil.  But  (be 
was  further  disproved  by  De  Oraaf,  who,  to  secretion  obtained  was  bitter  in  taste  soi 
show  its  fallacy,  extirpated  the  spleen  of  a  yellow  in  colour,  and,  attributing  this  to  a 
dog,  and,  two  months  after  the  extirpation,  certain  admixture  of  bile  from  the  unclean*«xl 
obtained  the  pancreatic  secretion  unaltered,  intestine,  he  improvised  the  following  ia- 
The  fifth  view  was  based  on  similar  supposed  genious  apparatus  to  obviate  that  source 
anatomical  relations  between  the  pancreatic  of  fallacy.  He  took  a  long-necked  fla<i, 
duct  and  spleen.  It  is  assigned  to  Lindanus,  with  a  hole  bored  in  the  upper  part  of  iti 
and  was  refuted  by  the  same  considerations  belly,  and  around  the  neck  of  Uiis  flask  be 
as  the  last.  The  theory  that  the  pancreas  fastened  a  cord  furnished  with  ringSi  bv 
carried  oflT  the  excretion  of  the  nerves  was  means  of  which  it  could  be  firmly  fastened  to 
based  on  the  old  view  that  the  nerves  distilletl  the  intestine ;  a  quill  of  a  wild  duck,  cut  ut 
the  animal  humours  and  spirits.  All  these  as  to  form  a  little  slender  tube,  was  tbeo 
views  are  perhaps  rather  amusing  than  in-  fixed  into  the  neck  of  the  flask,  and  nuMie  to 
teresting,  and  are  among  the  curiosities  of  fit  tightly  by  pasted  paper  being  rolled  rouoJ 
science.  They  show  us  how  much  our  me-  it.  into  the  smaller  extremity  of  tJtis  qu>il 
dical  forefathers  were  disposed  to  take  for  tube  was  fixed  a  plug  made  of  some  wt 
granted,  and  how  disposed  they  were  to  run  wood  fitting  sufficiently  tight  not  to  be  forad 
alone  when  the  shell  was  still  on  their  heads,  in  by  the  pressure  of  the  soft  parts  it  wou.J 
The  true  doctrine  that  the  pancreas  fumisherl  come  in  contact  with,  but  sufficiently  eM\  to 
an  important  secretion  of  its  own  was  first  be  withdrawn  by  a  string  fdstened  to  it,  aoJ 
advocated  by  Frttn9oi8  de  le  Boe  Sylvius  f ,  which  passed  through  the  quill  into  the  IU«i 
who  first  insisted  on  its  acidity,  and  who  at-  and  out  of  the  flask  through  the  little  bo'r. 
tached  great  importance  to  its  pathological  The  object  of  the  plug  was  to  prevent  the  it>- 
conditions.  Indeed,  he  made  its  derangements  testinal  contents  from  blocking  up  the  quill  an«i 
the  cause  of  nearly  all  the  ills  that  flesh  is  so  obstructing  the  flow  of  the  pancreatic  >ei re- 
heir  to  i  in  the  same  way  that  Spigclius  did  tion.  Then  (*'  sublato  ejuUtu  vicinis  moltMo, 
his  lobe  of  the  liver.  It  was  in  consequence  duarum  laryngis  cartilaginum  parttculas  (x* 
of  tne  interest  which  the  lessons  of  Sdvius  scindendo,"  as  he  8a\8  of  the  poor  dog  «in 
excited  that  De  Graaf,  his  pupil,  undertook  great  simplicity  and  coolness)  the  abdooui^l 
his  admirable  rpsearrhe^i  I)e  Succo  Pancrea"  cavity  is  faid  open,  an  incision  ia  made  into 
/<v,  and  succeeded,  in  166)?,  in  first  obtaining  the  duodenum,  the  quiil,  closed  with  the  little 
the  pancreatic  secretion  from  the  living  aui-  plug,  inserted,  the  flask  sewed  to  the  intestioe 
mat :  the  most  important  noint  was  thus  by  means  of  the  rings,  the  parietes  sewed  up 
ascertained,  and  the  materials  supplied  for  so  as  to  allow  the  protrusion  of  the  fis^l^i 
further  investi<:ation.  the  plug  withdrawn  by  the  string,  and  the  t^ 
•  Svntaffma  Anatom.  cap.  4.  covered  so  as  to  prevent  the  entry  of  fl"> 
t  lliM.  87.,  Us  Uiu  Lienls  et  gUndalar.  foreign  matter  through  the  Utile  hole.    X^ 
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obviate  the  escape  of  the  secretion  through  that  it  coagulates  with  heat,  and  that  in  birds 
a  second  pancreatic  duct,  which,  he  says,  he  it  is  altogether  albuminous ;  at  least,  that,  ex- 
found   very  common,  he  closed  this  second  posed  to  heat,  it  coagulates  like  albumen, 
orifice  by  an  ingenious  method  of  compres-  With  such  various  opinions  as  to  the  qua- 
sion.    With  this  apparatus  he  succeeded  in  lities  of  the  secretion,  it  is  not  surprising  that 
getting  a  free  supply  of  pancceatic  fluid,  as  the  views  of  its  function  should  have  been 
clear  as  spring  water,  but  slightly  viscid,  and  discrepant,    and    arcordingly   we    find    that 
varying  in   taste,  from   salt  to  acid,  rough,  many  hypotheses,  often  far-fetched  and  extra- 
acidulo-saline,  or  insipid.    De  GraaPs  memoir  vagant,    were  adopted   to  explain   the    part 
ii  well  worth  reading,  and  is,  considering  the  which  the  pancreatic  fluid  played  in  digestion, 
time  in  which  it  was  written,  and  in  spite  of  Some  thought  that  it  had  for  its  destination 
the  necessary  admixture  of  a  good  deal  of  the  separation  of  the  chyle  from  the  excre- 
mediseval  physiologv,  a  model  of  sagacious  ments ;  others,  that  it  served  to  temper  the 
forethought  and  patient  research.     He  insists  acridity  of  the  bile;  others,  again,  thought 
strongly  on  tb^  acidity  of  the  fluid,  not  only  that  it  diluted  the  chyme,  or  that  it  dissolved 
in  the  dog,  but  in  man,  and  affirms  that  he  that  portion  of  the  food  which  had  not  been 
and  many  others  found  it  to  |>ossess  an  acid  digested  in  the  stomach;  that  it  contributed 
ti&te  in  a  man  who  had  been  suddenly  killed,  to  its   assimilation,  &c.     Ualler,  after   ex- 
and  whose  body  was  still  warm.     But  it  is  hausting  himself  with  conjectures,  can  only 
necessary  to  bear  in  mind  his  coarse  and  say,  *'  Plura  possunt  esse  officia  liquoris  non- 
superficial  means  of  examination,  and  the  bias  dum  satis  noti  ;**  and  Magendie,  fifty  years 
with  which  he  undertook  his  researches  from  later,  admits  that  it  is  impossible  to  say  what 
his  strong  attachment  to  both   the  physio-  the  ro/^  of  the  pancreatic  fluid  may  be. 
logical  and  pathological  views  of  Sylvius.  Such,  then,  were  the  opinions  expressed,  or 

Schuyl  *f  also  a  (Bsciplc  of  S>  Ivius,  adopted  rather  the  ignorance  confessed  on  tnis  subject, 

a  process  analogous  to  that  of  De  Oraaf,  and  when  in  1823  the  Academy  of  Paris  proposed 

succeeded   in    obtaining  a  quantity    of   the  the  function  of  digestion  as  the  subject  of  a 

secretion,  amounting  to  two  or  three  ounces,  prize  dissertation,  and  two  of  the  essays  sent 

in  three  hours ;  he  pretends  that  what  he  in,  which  were  considered  by  the  Academy 

collected  had  an  acid  taste,  and  affirms,  more-  worthy  of  honourable  mention  —  the  one  by 

over,  that  it  coagulated  milk.  The  researches  Professors  Tiedemann  and  Gmelin,  and  the 

of  Wcpferf,  Pechlin|,  Brunner^,  and  Bohn  ||  other  by  MM.  Lenret  and  Lassaigne  —  threw 

did  not  confirm  the  assertions  of  De  Graaf  so  much  additional  light  on  the  subject,  and 

snd    Schuyl.     These    observers    found    the  furnished  results  which  so  long  constituted 

pancreatic  secretion  turbid,  whitish,  not  acid,  the  staple  of  our  certain  knowledge  of  the 

bat  having  a  taste  slightly  saline,  like  that  of  function  of  the  pancreas,  and  so    much  of 

lymph.     Succeeding  experimenters  agreed  no  which  still  remains  unquestioned,  that  they 

better  with  regard  to  the  qualities  of  this  deserve  special  consideration, 

liquid.    ViridetIF  said  that  he  found  it  acid  Lenret  and   Lassaigne,  thinking  that  the 

ia  most  animals,  and  pretended  that  it  sen-  failures  of  recent  experimenters  to  get  any  of 

sibly  reddened  litmus.   H<tuermann**,  on  the  the  secretion  arose  from  the  smallness  of  the 

cootrary,   denied    that    it   had    this    eflect.  duct  in  the  animals  employed,  selected  the 

Fordyce  f  f  found  that  of  the  dog  to  be  co-  horse,  and  succeeded  in  obtaining  three  ounces 

loiirless,  water)',  and  salt  in  taste,  and  affirmed  in  half  an  hour  of  a  lim[>id  liquid,  with  a  slightly 

it  to  be  composed  of  water,  mucus,  soda  and  salt  taste,  alkaline  reaction,  specific  gravity 

phosphorus.  Meyer  {{  has  examined  the  pan-  of  1*0026,  and  containing  *9  per  cent,  of  sulid 

creatic  juice  in  a  cat,  which  he  found  in  the  matter.    Sulphuric,  nitric,  and  hydrochloric 

Tesioilar  reservoir  which  is  sometimes  met  acid  slightly  troubled  it,  and  alcohol  formed  a 

with  in  that  animaL    It  appeared  transparent,  more  abundant  cloud,  precipitated  after  a  time 

viscid,  and  had  an  alkaline  taste ;  it  coloured  in   white  floccuii ;    an   aqueous   solution  of 

the  mallow  dye  red,  and  red  litmus  paper  chlorine  determined  a  light  flocculent  preci* 

blue.    Meyer  savs  further  that  he  found  in  it  pitate  ;    infusion  of  gall-nuts  occasioned  a 

albumen,  chlorides  of  sodium  and  ammonia,  yellowish  deposit ;  lastly,  nitrate  of  silver  and 

tnd  a  peculiar  matter  giving  a  violet  pre-  protonitrate  of  mercury  showed  the  existence 

cipitate,  with  chloride  of  tin.     Lastly,  Ma-  of  chlorides,  and  oxalate  of  ammonia  that  of 

pendie  founded  the  (lancreatic  juice  in  a  dog  lime.     On  treating  the  solid  residuum  with 

to  be  yellowish,  inodorous,  and  with  a  saline  alcohol  and  evaporating,  it  yielded  a  tnmspa- 

tute.    He  adds  that  the  liquid  is  alkaline,  rent  viscid  matter,  with  a  salt  and  sharp  taste, 

the  non-crystal lizable  portion  of  which  con- 

I  Ti?5?^*°*  ^  Veteri  MecUcIniL    Leyde.  1670.  sisted  of  an  azotised  substance  precipitable  by 

t  lil  pl!i;;^«^'*«  uil'*'  ^'  u  T     .1    iii-o  niany  "Metallic  salts  and  solution  of  gall-nuts. 

I  IM  fargaatiam  Medic  Facult.  Levde.  16^2.  mu  f         ..*          e  ^u         •  i              r  ?i. 

{lUperii«iuNov«ciicPancreas.'^Am8tl683.  That   portion   of  the  residuum   of  the   pan- 

I  Ciitulas    Ajutomico-physiologicaa.     Leipsig,  creatic  juice   which  had   been  exhausted  by 

1^1^-  the  alcohol  was  then  heated  with  distilled 

5,  ^^r**?*  9*^**"?.*'  P*  ^^'  water,  when  this  latter  showed  on  evaporation 

+4  v!l2!!!i*!fu  ***  j"\P*  ^^'             1  .A.  r  I  a  certain  viscosity,  indicating  the  solution  of  an. 

^J^^^^'^^^^^fS^e^^^^^P'  animal  nrinciple  in  it.     The  result  of  the  en - 

♦:  Jmmj- eompl.  et  Diet  do  So.  M<?d.  t iii.  p.  283.  tl^e  oualitative  analyses,  the  further  details  of 

n  Prfrw  Kl^roentaire  dc  Phj'siologic,  t  ii.  p.  267.  which  I  need  not  give,  was  as  follows :  — 

IT  » 
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Water      -  -  . 

Animal  matter  soluble  in  alcohol 
Animal  matter  soluble  in  water 
Traces  of  albumen 
Mucus      ... 
Free  soda 
Chloride  of  sodium 
Chloride  of  potassium 
Piiosphate  of  lime 
Oxide  of  iron 


99-1 


00-9 


-  a  trace 


100-0 

**  Not  content,"  say  these  observers,  **  with 
this  first  experiment,  we  undertook  a  second 
with  the  same  success*,  and  the  results  fur- 
nished by  analyses  were  absolutely  the  same  : 
from  which  we  infer  that  the  pancreatic  juice 

Possesses  a  perfect  analogy  with  the  saliva 
oth  of  man  and  the  horse,  these  two  liquids 
containing  absolutely  the  same  fixed  principles, 
nitrogenous  and   saline,  and  almost  exactly 
the  same  Quantity  of  water.f     The  attempts  of 
these  authors  to  obtain  the  pancreatic  secre- 
tion of  a  dog,  after  the  manner  of  De  Graaf» 
were  all  unsuccessful;  ten  times  they  tried,  and 
as  often  failed ;  a  few  drops  were  all  thev  could 
procure.     Their  data,  therefore,  are  afl  taken 
from  the  secretion  as  they  found  it  in  the  horse. 
Tiedcmann  and  Omehn  i  obtained  the  pan- 
creatic fluid  from  the  dog,  the  sheep,  and  the 
horse — that  is,  from  one  carnivorous  and  two 
herbivorous  animals ;  and  their  results  present 
the  most  striking  discrepancies  with  those  of 
the  contemporaneous  experiments  of  Lenret 
and  I^ssaigne.  In  the  dog  this  fluid,  which  was 
obtained  abundantly,  was  limpid,  with  a  faint 
blueish,  opalescent  caj.t,  and  a  mucilaginous 
feeling  like  the  white  of  egg  diluted  with  water, 
a  sliglit  but  sensibly  saline  taste,  the  first  por- 
tion faintly  add,    the  portion  last   secreted 
■lightly  alkaline,  and  so  abundantly  albumi- 
nous as  to    be  rendered  semi-solid  by  heat 
nitric  acid,  &c.    A  hundred  parts  of  th 
cretion  contained  — 

Solids         -        -    8*72 
Water        -        -  9V28 


le  se- 


i  00-00 


100  parts  of  solid  matter  contained 
Organic  substances,  osmazome  with 
a  peculiar  animal  matter  coloured 
red    by    chlorine    (with   alkaline 
acetates  and  chlorides)    -  .   44*32 

Caseous  substance,  po&sibly  with 
another  animal  substance,  solu- 
ble in  water,  but  not  in  alcohol 
(with  salts  of  soda)         -  .    13*44 

Albumen,  with  a  small  quantity  of 
salts        ....   42.g3 


Exceeding 


105-59 
5-59 


•  Tli«T  do  not  say  the  quantity  they  obtained 
this  time.  ' 


f  Lot-,  ciL  p.  106. 


Recherchet  Kxn^^rimentales  Phytiologiqaca  et 
Cliimiqucj  »ur  U  DigenUoa.  Jourdan'g  uansU- 
tioa,  p.  24.  et  leq. 


The  secretion  of  the  sheep  was  acid,  anJ, 
like  the  other,  rony  between  the  fincer^  like 
white  of  egg,  and  limpid  ;  it  was  perlecti)  so- 
lidified by  heat,  and  contained  — 
Solids  (desiccated)    5*19 
Water        •  -  94*81 

10000 
Of  these  solids  nearly  60  per  cent  were 
albumen.  The  secretion  in  the  horse  resctu- 
bled,  in  all  its  reactions  that  of  the  shcc[>, 
except  that  the  albumen  was  not  so  abundaf.t. 
The  summary  conclusions  at  which  ti»e»e 
authors  arrive,  are  that  the  pancreatic  flud 
contains  — 

1 .  In  solids,  in  the  dog  8*72;  in  the  sheep  0 
per  cent. 

2.  The  solids  consist  of — 

a.  A  large  amount  of  albumen,  about  hJi 
of  the  dry  residuum. 

b.  Osmazome. 

c.  A  substance  reddened  by  chloriDi:, 
found  only  in  the  dog. 

d.  A  caseous  substance,  probably  allied 
to  salivary  matter. 

e.  A  sniall  amount  of  free  acid,  probably 
acetic,  present  in  all  these  spedmirs. 
It  is  worthy  of  remark,  that  that  por- 
tion of  the  pancreatic  fluid  which  »js 
secreted  last  was  slightly  alkaline: 
this  change  probably  depended  on  the 
enfeeblement  of  the  nervous  influence 
resulting  from  the  operation. 

/.  The  ash  consisted  of  alkaline  cartio- 
nate,  chloride,  phosphate,  and  sulphate, 
and  carbonate  and  phosphate  of  lirac. 

g.  The  alkaline  sulpho-cyanide  is  Djt 
met  with  in  the  pancreatic  secretion. 

h.  The  alkali  consists  of  a  large  quaxtd^ 
of  fiotaih,  and  a  very  imaU  poiiiom  Ty 
soda  salts. 

If  we  compare  the  composition  of  the  pais- 
creatic  secretion  in  the  dog  and  the  shctp 
with  that  of  the  saliva,  we  find  the  folluwic^ 
differences : — 

1.  The  solid  residue  of  the  salira  does  not 
equal  half  that  of  the  pancreas. 

2.  The  saliva  contams  mucus  and  a  peculiar 
animal  (tahvaty)  matter.  If  it  contwns  al- 
buminous or  caseous  matter,  these  subuncn 
are,  in  ewery  case,  in  very  small  quantity 
On  the  contrary,  the  pancreatic  fluid  contair> 
an  abundance  of  albumen  and  caseous  matter, 
but  not  a  trace  of  mucus,  and  true  saliviirv 
matter,  if  it  exists,  is  in  very  small  quantit}.' 

3.  The  saliva  is  neutral,  or  contains  a  little 
alkaline  cari)onnte.  The  pancreatic  secrttloa 
contains  a  little  Tree  acid. 

4.  The  saliva  contains  sulpho-cyanide  <f 
potassium;  in  the  pancreatic  fluid  there  ii 
none. 

5.  The  other  salts  are  nearly  the  same. 

6.  It  results,  therefore,  that  those  physio- 
logists who  think  the  pancreatic  tecretjoa 
identical  with  saliva  are  in  error. 

There  is,  then,  an  entire  discrepancy  be- 
tween these  two  authorities  with  rcnnJ  to 
the  pancreatic  secretion — its  phjrstcdT quali- 
ties, reaction,  amount  of  solids,  clicmical  con- 
stitution, the  conclusions  they  infer,  &c. 
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Very  lately  this  subject  b&s  been  tuken  up  roughly  performed,  and  which  always  succeeds 

by  several  able  physiologists,  and  Bernard*,  to  the  other  when  the  experiment  is  happy,  is 

Frerichsf,  and  Bidder  and  Schmidt  {,  have  watery,  without  any  viscosity,  has  a  saline  and 

gi?en  to  the  world  the  results  of  careful  and  nauseous  taste,  is  of  very  low  specific  gravity, 

elaborate  researches  both  into  the  physical  and  gives  hardly  any  precipitate  on  the  appli- 

fuid  chemical  characters  of  the  fluid  and  its  cation  of  heat,  nitric  acid,  &c.     It  is  poured 

pliysioiopjcal  action.    I  shall  describe  first  the  out  very  abundantly :   Bernard  collected  from 

observations  ofthese  inquirers  on  the  qualities  a  dog  more  than  half  an  ounce  in  an  hour, 

of  the  secretion,  and,  afterwards  and  sepa-  whereas  of  the  normal  he  found  31  grains 

rately,  their  views  of  its  physiological  office,  a  maximum.     The  normal  is  not  transformed 

It  is   very  remarkable,  that  the  differences  into  the  morbid  secretion  suddenly,  but  gra* 

in  the  accounts  given  by  these  recent  in  vest i-  dually,  losing,  as  it  becomes  more  and  more 

ptors  are  very  closely  analogous  to  those  ex-  watery,  its  physiological  properties,  of  which 

isting  between  the  results  of  the  researches  at  last  it  is  quite  destitute.     This  observation 

shore  described.     They  all  agree,  however,  as  of  Bernard's  is  very  important,  as  showing 

to  the  invariable  alkalinity  of  the  secretion,  the  facility  and  extent  to  which  the  fluid 

the  absence  of  sulpho-cyanides,  the  existence  niay  be  changed,  and  doubtless  it  goes  some 

of  a  specific  nitrogenous  principle,  and,  in  way  to  explain  the  discrepancies  of  the  ac- 

geaeral,  to  its  possession  of  strong  difleren*  counts  which  different  observers  have  ren- 

tial  characters  when  compared  with  saliva.  dered,  but  it  is  not  entirely  sufficient  for  this. 

According  to  Bernard,  the  pancreatic  secre-  as,  in  some  hands,  a  watery  fluid  with  but  little 

tioD  obtained  artificially  during  the  life  of  the  albuminous  matter  and  of  very  low  specific 

animal  is  of  two  very  distinct  kinds,  which  he  gravity  seems  to  have  been  obtained  at  once, 

iuuracterizes  as  normal  and  morbid;   the  for«  even  under  circumstances  the  most  favour- 

ner  olitained  when  the  experiment  is  made  able. 

jnder  favourable  circumstances,  before  inflam-        Frerichs,  who  has  made  a  most  complete 

inatbn  has  attacked  the  pancreas,  or  which  is  analysis  of  this  fluid  *,  and  with  whose  ac- 

coUected  from  a  dog  possessing  a  permanent  count  Lehmann  f  agrees,  describes  it  as  co- 

ptncreatic  fistula;  &e  latter  always  secreted  lourless,  clear,  very  slightly  tenacious,  without 

in  great  abundance  when  the  symptoms  of  in-  taste  or  smell,  of  alkaline  reaction  and  a  spe- 

fijuDoiatory  reaction  appear  in  the  pancreas  cific  gravity  as  low  as  1*008  to  1*009;    heat, 

and  in  the  wound  in  the  abdomen.  alcohol,  and  acid,  produce  but  a  slight  turbi- 

The  normal  secretion,  which,  adopting  Ber-  dity;  of  solid  constituents  he  found  it  contain 

Dard*8  view,  is  of  course  the  secretion,  he  de-  but  1*36  per  cent,  in  the  ass,  and  1*62  in  the 

Kiibes  as  a  colourless,  limpid,  viscid,  ropy  dog. 

fluid,  without  any  characteristic  odour,  and        Schmidt's  account  is  something  interme* 

hiring  a  saline  taste  very  like  that  of  the  diate  between  the  other  two ;  he  describes  the 

i?niiD  of  the  blood.     It  is  constantly  alkaline,  fluid  as  ropy  and  viscid,  and  as  being  coa^u- 

Eiposed  to  heal,  it  is  converted  into  a  solid  lated  by  heat  into  a  milky  mass,  from  which 

white  mass ;  the  coagulation  is  as  entire  and  white  flocculi  subside,  leaving  above  a  clear, 

complete  as  that  of  white  of  egg,  the  whole  strongly  alkaline  fluid.  He  agrees  with  Bernard 

hecocnes  solid,  not  a  drop  of  free  liquid  re-  in  the  solubility  by  water  of  the  precipitated 

Ottining.     The   other  reagents  of  albumen  and  dried  albuminous  matter  %   he  states  the 

equally  precipitate  it.     The  alkalies  produce  specific  gravity  of  the  fluid  at  1*031,  and  the 

no  preapitate,  and   redissolve    the  oreanic  quantity  of  solid  constituents  at  9*024  per 

natter  when  it  has  been  previously  coagulated  cent.;  in  one  case  the  amount  of  solids  reached 

I7  ^t,  alcohol,  or  the  mineral  acids.    But,  1 1*56  per  cent 

although  exhibiting  the  same  reactions,  Ber*        The  following  are  the  quantitative  analyses 

nird  believes  that  this  nitrogenous  principle  of  Frerichs  and  Schmidt : — 
» enentially  distinct  from  albumen,  not  only        _  ...        ^        ^^     .  ,   v 

» t  physiological  point  of  view,  but  in  its  in-        Pancreatic  juice  of  ass  (Frenchs). 
bmw  nature;   and,  as  a  proof  of  this,  he  ^??f  ". .    -        '        -        ^^^'^O 

ciia  the  fiict,  that  when  it  has  been  coagulated  Solid  residue         -        -  13*60 

by  tlcohd  and  dried,  it  is  easily  and  entirely 
redasolred  in  water,  whilst  albumen,  similarly 
treated,  is  not  dissolved  to  any  appreciable 
atent. )    The«j  characteristics  of  the  fluid,  ^ a^^r  extract       -        -  309 

which  are  given  from  the  dog,  Bernard  says  Soluble  salts         -        -  8*90 

obtain  equaUy  in  rabbits,  horses,  and  birds.  Insoluble  salts       -        .  1*20 

^,1^  ^"^T^  ^"^^  "^^'^^  'Lm*''"''        Pancreatic  juice  of  dog  (Schmidt), 
•anmn  out  wbeo  the  experiment  is  tardily  or  Water  -        -        -        -        900*76 

•  ArtL  G<n.  d€  M^  4th  Ser.  torn.  19.  p.  68-66.  ^^^^^  ''e^*^"®  -         "  »^*2* 

t  W'imr'i  Uandwtirterbach  dcr  Phvsiol.  " 

t  iHe  VcnUnnnggcschflft  and  der  l^toffwecbsel.  Organic  matter      -         -  90'.' 8 

W|»g,1852.  Inorganic      -        -        .  8*86 

I  Bcfiunt  bdiem  this  to  be  the  active  matter 

«  the  Mcmko,  as  it  imparU  to  the  water  the  pe-        *  Op.  ctt.  p.  842—849. 

cilitf  TiKoaty  sqU  ph^-siological  properties  of  the        f  Physiol.  Chem.  (transUted  by  Day),  p.  112. 

FUOMiic  floid.  et  seq. 

n  4 


Fat       -        -        -        -  026 

Alcohol  extract     -        -  0*15 
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The  exact  nature  of  Frerichs*  water  extract  defective.  We  have  seen  that  Lenret  and 
—  Schmidt^s  organic  matter — is  not  deter-  Lassaigne  obtained  three  ounces  from  the 
mined ;  it  is  a  tubttanee  reseniblim  albumen  or  horse  m  half  an  hour,  and  Bernard  from  the 
casein,  but  not  identical  with  afbuminate  of  dog  thirty-one  grains  an  hour;  Frerichs  col- 
soda,  with  casein,  or  with  ptyalin.  It  coagu-  lected  three  hundred  and  eighty  grains  iron 
lates  only  imperfectly  when  heated  (probably  an  ass  in  three  quarters  of  an  hour,  and  ii)itj- 
from  its  containing  an  alkali),  is  precipitated  five  from  a  hound  in  twenty-five  minutes ;  but 
by  acetic  acid,  but  slowiy  redissolved  in  an  these  statements,  as  well  as  those  of  Colin  *, 
excess,  especially  if  heated ;  it  is  precipitated  become  valueless  from  the  fact  that  the  sni* 
by  nitric  acid  and  by  alcohol;  on  .the  addition  mals  experimented  on  were  not  wetj^ed.  The 
of  chlorine- water  it  separates  in  grayish  flakes,  most  reliable  estimate  is  that  of  iSdder  sod 
It  is  to  this  substance  that  the  pancreatic  fluid  Schmidt ;  they  say  a  dog  yields  a  grain  and  s 
owes  its  principal  chemical  and  physiological  half  per  hour  for  every  two  lbs.  of  weight ; 
properties.  therefore  an  adult  man  weighing  about  1 40  ibs^ 

Bernard  found  a  considerable  quantity,  and  would  secrete  in  twenty-four  hours  nearly  fife 

Frerichs  a  smaller  amount  ('0:36  per  cent )  of  ounces  of  pancreatic  juice,  containiag  Hi 

a  huiter4ike  Jht,  grains  of  solid  residue.    But  it  is  doubtiiil 

The  pancreatic  secretion  is  peculiarly  prone  whether  any  safe  data  as  to  quantity  are  fiir- 

to  putrefactive  change.    Bernard  found  that  nished,  or  can  be  furnished,  by  any  expcri* 

when  exposed  to  a  low  temperature,  it  might  be  ments  made  by  measuring  the  amount  pro* 

kept  for  many  days,  and  that  by  the  reduction  cured  artificially  from  the  liviog  animal ;  th« 

of  the  temperature  the  viscidity  was  increased,  abnormal  condition  of  the  gland  produced  b; 

approaching  a  jelly-like  firmness.    If,  on  the  the  experiment  must  be  such,  and  the  coot^ 

other  hand,  it  was  kept  at  a  temperature  of  quent  disturbance  of  the  secretion  so  great,  si 

40^  to  45^  centigrade  (about  105^  Fahr.),  it  to  throw  doubt  on  the  most  careful  ami  exact 

became  rapidly  modified,  and  in  the  lapse  of  a  estimates.    The  case  in  which  the  qusntitr 

few  hours  quite  altered,  giving  out  a  nauseous  seems  most  likely  to  be  normal  is  that  in  whiUi 

odour,  presenting  a  cloudy  deposit,  and  losing  the  secretion  is  obtained,  as  in  some  of  Ber* 

its  property  of  coagulation  by  heat.     In  the  nard's  experiments,  from  a  permanent  ibtulock 

heat  of  uunmer  and  in  stormy  weather,  this  opening.      All   observers  confirm   Bcmanf* 

change  takes  place  almost  instantaneously,  so  statement  as  to  the  exsanguine  and  passive 

that  great  care  is  necessary  in  maintaining  at  condition  of  the  gland  in  animals  fiutinf. 
a  low  temperature  both  the  pancreatic  fluid        The  natural  stimulus  of  the  secretion  is 

and  the  animal  furnishing  it,  lest  the  alteration  no  doubt,  the  digestive  process  going  on  ia 

should  take  place  whiUt  it  is  still  in  the  vessel  neighbouring  organs,  producing,  throi^  the 

in  which  it  is  being  collected.    Frerichs  found  medium  of  the  sympathetic  nenrous  conare* 

that  after  exposure  to  the  air  for  a  few  hours  tions,  a  vascular  engorgement  of  the  paocrcss 

it  developed  a  distinct  odour  of  putrefaction,  and   an  exalted   nutrition   of   its   serreting 

Bernard  observed  that  the  deposit  that  was  agents.     Possibly  the  pressure   from  a  dis- 

produced  at  the  moment  of  the  alteration  of  tended  stomach  may  have  something  to  do 

the  fluid,  had  sometimes  a  peculiar  soft,  silky  with  it ;  and  there  is  reason  to  think  that  ikc 

appearance,  and  he  always  found  in  that  case,  presence  of  food  in  the  duodenum  b  both  s 

on  examining  it  by  the  microscope,  a  large  stimulus  to  the  secretion  and  to  its  discharse; 

quantity  of  acicular  crystals,  having  the  cha*  for  on  the  application  of  chemical  and  me- 

racters  of  crystals  of  maiigarine  or  margaric  chanical  stimuli  to  the  inner  suriace  of  tbe 

acid.  duodenum  near  the  orifice  of  the  duct,  the 

The  secretion  is  not  constant,  but  intermit-  amount    discharged    is    sensibly    increased, 

tent,  and  is  entirely  regulated  by  the  process  Possibly  food  of  one  nature  in  the  duodeona 

and  stages  of  digeKtion ;  all  observers  agree  in  may  be  a  more  exciting  stimulua  to  tbe  te* 

this.    Bernard  killed  three  dogs  in  three  dif-  cretion  than  another.    Whether  thb  is  to, 

ferent  conditions  with  re^rd  to  the  function  whether  the  amount  secreted  would  be  ex* 

of  digestion — one  just  alter  a  meal,  as  diges-  cited   more  by  an   animal  than  a  regettble 

tion  was  just  commencing;  another  four  hours  food,  whether  it  bears  the  same  reladon  to 

after  a  meal,  when  digestion  was  at  its  height ;  the  volume  of  tbe  gland  in  Camivora  and 

and  a  third  after  a  twenty- four  hours*  last.  Uerbivora,  or  whether  the  volume  of  the 

In  the  first,  the  tissue  of  the  pancreas  was  gland  is  always  a  direct  measure  of  the  aooitot 

slightly  turgid  with  blood,  and  the  secretion  secreted,  are  questions  upon  which,  as  )rt, 

the  most  iU>undant,  and  this  he  has  always  our  information  is  very  defective.     They  are; 

found  to  be  the  case  ;  he  collected  upwards  of  however,    not    unimportant   questions ;  k€ 

two  grammes  an  hour ;   in  the  second,  the  there  is  every  reason  to  believe  that  tbe 

pancreas  was  highlv  turgid  —  **  gonJU  de  sang,  ouantit^  secreted  is  always  in  proportion  to 

W  comnte  ercctUc,  ^*  and  the  amount  secreted  ttie  exigencies  of  the  digestive  process,  sad 

less  than  a  gramme  an  hour ;   in  the  third  it  their  solution  might  therefore  throw  some 

was  white,  exsanguine,  the  duct  empty  and  lisht  upon  the  function  of  the    secretiock 

collapsed,  and  the  amount  secreted  in  many  There  can  be  no  doubt  that  muscular  move- 

hours  hardly  enough  to  moisten  the  inside  of  meiit  and  pressure  facilitate  the  diseknrge  of 

the  little  reservoir  adapted  for  its  reception.  the  fluid,  as  most  observers,  from   De  Urssf 

The  information   respecting  the  absolute        •   Comptiss    Bendus,  vol.  xxxi  p.  371,   sal 

quantitative  relations  of  the  secretion  is  very  vol.  xzxii  p.  85. 
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dovnwards,  have  remarked  that  the  act  of  in-        Tlie  following  is  a  tabular  view  of  the  state- 

»pinition,and  violent  respiratory  or  struggling  ments  of  different  observers  of  the  principal 

eifbrta,  always  increase  the  rapidity  of  its  characters  of  the  pancreatic  secretion  : 
flow. 


Ticdemann  and 
Omelln. 

Lenret  and 
Lascaigne. 

Bernard. 

Frerlchi. 

Bidder  and  Schmidt. 

Limpid  with  a  blue* 

r ,         while  cart,  like  white 

Sf"*"*.       'of      en        diluted 
S  'J'^       with    wSter.    .li£hi. 
Quaiiura.      ^^^    .emibly   aaline 

'taate. 

Limpid      with      a 
tlightly  salt  taste. 

Colourless,  limpid, 
viscous  and  stringy ; 
odourless;  taste  (a 
line. 

Colnurlets,      clear, 
sli^kUy      tenacious, 
without     taste,     or 
smell. 

%  i 

Clear,     colourleM, 
viscid  and  ropy. 

Bcactlon. 

(at  first  (lightly 
-.)     acid,     after 
"**S  (lightly  allul- 

(ine. ' 
Sheep.  alighUy  acid 
Horie,  ditta 

AlkaUne. 

Always  alkaline. 

Alkaline. 

• 

Strongly  alkaline. 

Sjpmfle 
Orjfitf. 

100% 

.   ioOS  to  1009 

1-031 

Aaonot 
•cfidcd. 

At  the  rate  of  one 
ounce   per  hour   in 
the  dog. 

Three    ouncc(     In 
half  an  hout^korse. 

Normal    31  grains 
an  hour. 
Morbid.  S79  ditto. 

380  grains  in  \  of 
an  hour— ass. 

45  ditto  in  £5  min. 
-dag. 

]|    grain    every 
hour  for  every  2  lbs. 
weight.— <fug. 

Quality  of 

Dog,  S*78  per  cent. 
Sheep,  519    „    „ 

•9  per  cent. 

Ass  .    .  l'S6 
Dog     .  1-G2 

9*984  per  cent. 

Aaomitor 

Abainen, 

Ac. 

Rendered  cemi-aolid 
bj  aume  of  the  re- 
agents  of   albumen 

PerfccUy  aolid   b) 

Abundant     ronilt- 
tcnt  floocuU  on  heat 
— Aorar. 

SUgktlf  troubled  by 
he  reagenU  of  albu- 
nen. 

Aiotlsed  principles 
soluble  in  aloobol  and 
water. 
Abnlutely  ike  tamt 

Entirely    solid    b> 
heat,  as  white  of  egg: 
also  the  strong  mi- 
neral acids  and  alco- 
hol. 

The  dried  precipi. 
tate  may  be  re-dis 
solved  in  water. 

No  sulphocyanldes. 

Itteotuuicrable  coa- 
gulation  on  heating. 

S/igMy  turbid   on 
adding  alcohol   and 
nitric  acid. 

Butter- like  fat  0*086 

No  sulphocyanldes. 

Alcohol   coagulates 
it  into  a   miky  mass, 
which  deimsiU  thick 
white  flakes,  leaving 
above  a  atrongly  al« 
kaline  solution. 

The    dried    flakei 
dissolve  in  water. 

Funcikm  of  the  pmicreaHc  JIM, — The  first 
mdication  of  the  importance  of  the  pancreatic 
juice  to  the  process  of  digestion  has  been  as- 
Bgned  to  Valentin.     He  showed  that  it  con- 
certed into  sugar  that  portion  of  the  amy- 
Iveous  matter  that  had  not  been  acted  on  by 
the  aliya  and  had  passed  unchanged  into  the 
duodeotun  ;  and  he  ascertained  that  both  the 
cipressed  secretion  and  an  infusion  of  the 
giand-substance  exercised  this  transforming 
property  in  a  high  degree.     Bouchardat  and 
Saodris  found  that  the  pancreatic  secretion 
of  fowls  and  geese  possessed  this  property, 
sod  immediately  transformed  starch  into  dex- 
trine and  gripe  suear.    On  raising  the  fluid 
to  100^  (centigrade)   it  became  inert ;   buf 
die  fiocculi  precipitated,  either  by  heat  or 
iloobol,  on  being  redissolved  exerted  an  in- 
fluence exactly  tbe  same  as  the  original  secre- 
tioo,  lod  with  the  same  power.    In  this  albu- 
nioous  substance  they  recognise  the  material 
of  which,  under  the  name  of  diastase,  they  had 
iadicaied  the  existence  in  the  alimentary  canal 
of  granivorous  birds.  They  profess  themselves 
unable  to  define  the  action  of  this  substance 
compared  with  that  of  diastase.     Like  dias- 
tase it  b  nitrogenous ;  and  they  regard  it  as 
tl»e  priodpal  agent  in  the  digestion  of  feculent 
aluDents.    They  found,  moreover,  that  a  fluid 
of  irniiW  properties  misht  be  obtained  by 
macerating  for  a  short  tune  portions  of  the 
putcrcas,  finely  minced,  in  an  equal  weight  of 
**tcr.    The  fluid  thus  prepared   converted 
•  thidL  starch  jelhr  into  a  thin  fluid,  without 
•sy  viscosic}',  in  the  lapse  of  a  few  minutes. 

B)  many  alternate  precipitations  with  alcohol 


and  solutions  in  water,  as  in  the  operation  for 
the  purification  of  diastase,  a  flocculent  pre- 
cipitate was  obtained,  which,  rapidly  dried, 
possessed  a  very  energetic  solvent  power. 
The  existence  of  a  principle  acting  like  dias- 
tase on  fecula  was  equally  demonstrated  in 
the  rabbit,  the  dog,  and  man.* 

Within  the  last  few  years  an  additional  and 
most  important  office  has  been  claimed  for 
the  pancreas  by  M.  Bernard  f — that,  namely, 
of  emulsifying  or  saponifying  the  neutral 
fatty  matters  contained  in  the  food,  by  de* 
composing  them  into  glycerine  and  their 
respective  fiitty  acids,  and  so  rendering  them 
absorbable.  M.  Bernard  bases  his  views  on 
two  methods  of  proof — on  experiments  on 
the  living  animal,  and  on  the  secretion  afler 
its  removal ;  and  his  whole  paper  is  charac- 
terised by  an  admirable  completeness  and 
most  orderly  logic.  The  first  series  of  ex- 
periments consists  in  the  admixture  of  various 
fatty  matters  —  olive  oil,  butter,  tallow,  lard 
—  with  fresh  pancreatic  juice,  alkaline,  viscid, 
and  possessing  all  the  characters  of  the  ncr^ 
mal  secretion  ;  a  temperature  about  that  of 
the  body  is  applied,  if  necessary,  and  the 
mixture  agitated.  In  every  case  a  smooth, 
creamy  emulsion  is  at  once  produced.  In  keep- 
ing the  products  of  these  experiments  at  a 
temperature  above  100°  Fahr.  for  fifteen  or 
eighteen  hours,  he  says  the  emulsion  was 
perfectly  maintained  ;  the  appearance  of  the 
white  creamy  liquid  was  quite  unchanged^ 
nor  was  there,  although  kept  in  perfect  re* 

*  ComDt.  Rend.  t.  20.  p.  1085. 

t  Axcl^ves  6^0.  do  M^decinf,  iv.  lerie^  1 18L 
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pose,  any  separation  between  the  pancreatic  distance  of  10  or  12  inches  from  the  prloriis'i. 

fluid  and  the  fatty  matters.     After  the  lapse  another  proof  of  the  same  fact  may  be  u6- 

of  some  hours  it  became  evident  that  the  tained   without  any  ligature  or  mutilation, 

fat  had  not  only  been  minutely  subdivided  If  a  rabbit  be  crammed  with  lard»  and  tSi 

and  emulsified,  but  that  it  had,  furthermore,  intestines  examined  in  raid-dif^tion,  the  fat 

been  chemically  modified.    In  fact  the  neu-  contained  in  the  small  intestine  above  the 

tral  fatty  matter  and  the  alkaline  pancreatic  opening  of  the  duct  will  be  found  otichansrri, 

juice,  constituting  at  the  moment  of  mixture  while  tnat  immediately  below  and  downvjrJ 

a  white  liquid  with  an  alkaline  reaction,  had,  has  undergone  the  emulsifying  process.    The 

five  or  six  hours  afterwards,  acquired  a  re-  lacteals,  also,  above  that  point  are  filled  with 

action  distinctly  acid.    In  examining  what  a  limpid  chyle,  while  those  arising  immedtatrU 

had  taken  place,  it  was  easy  to  show,  by  the  below  are  conspicuous  for  their  milky,  opaque 

ordinary  means,  that  the  fatty  matter  bad  contents.     It  is  impossible,  as  Bernard  M;s 

been  decomposed  into  glycerine  and  a  fatty  to  find,  in  the  whole  range  of  experimei  tjJ 

acid.     In  the  test-tube  in  which  the  butter  physiology,  a  more  elegant  and  simple  methoil 

had  been  subjected  to  the  action  of  the  pan-  of  proof. 

creatic    fluid,  the   butyric    acid   was   easily         The  tardiness  of  physiologists  in  the  iii«- 

recognised,  even  at  a  distance,  by  its  charac-  covcry  of  this  function  mav  be  explaincJ. 

teristic  odour.  Bernard  then  goes  on  to  prove,  Bernard  thinks,  by  their  mmds  beins  (>rc- 

by  the  method  of  elimination,  the'unicity  and  occupied  with  the  false  notion  that  the  |  :.n- 

propriety  of  this  property  of  the  pancreatic  creatic  secretion  was  analo^us  to  the  SAliia; 

secretion,  by  showing  that  no  other  fluid  in  and  the  assignation  of  this  function  to  t^  -. 

the  body  —  bile,  saliva,  gastric  juice,  serum,  bile  by  Sir  Benjamin  Brodie,  be  accounts  tor 

the  cephalorachidian  fluid  —  is  capable  of  ex-  thus.   Brodie  performed  his  experiments  od 

citing  it :  all  these  fluids   mixed  with  the  cats,  and  found  that,  af^cr  ligature  of  the  cho- 

various  fatty  matters  failed  in  producing  an  ledoch  duct,  the  lacteals  contained  no  fat,  &-)! 

analogous  effect  in  any  degree.  that  the  chyle  was  limpid  and  transparent. 

This  instantaneous  emulsion,  however,  of  Shortly  after,  Magendie,  with  the   view  ot' 

neutral  fatty  matters,  and  their  separation  verifying  these  experiments,  repeated  thfn: 

into  glycerine  and  a  fatty  acid,  is  only  effected  on  dogs,  but  found  that  the  absorption  of  the 

by  normal  pancreatic  juice  ;  that  is  to  say,  a  fat  and  the  whiteness  of  the  chUe  were  in  oo 

pancreatic  juice,  alkaline,  viscid,  and  coagu-  way  interfered  with  by  the  ligature  of  the 

Fating  in  a  mass  by  heat  or  the  strong  acids,  gall-duct.     Now  in  cats  the  pancreatic  duct 

If,  on  the  other  hand,  the  oil  is  mixed  with  joins  the  choledoch  before  it  enters  the  mir^ 

a  morbid  or  altered  specimen  of  the  secretion  tine  ;  so  that  it  is  conceivable  that  Sir  Ben*. 

—  that  b,  watery,  without  viscosity,  and  not  Brodie,  having  only  in  view  the  action  of  the 

coagulating  by  heat, — ^its  action  on  the  fatty  bile,  and  attaching*  no  importance  to  the  nao- 

matters  is  nil,  and  a  speedy  separation  takes  creatic  canal,  had  tied  the  one  with  the  other: 

place  between  the  inert  pancreatic  flaid  and  and  thus  the  absence  of  fatty  matter  in  the 

the  unmodified  fatty  matter.  chyle  may  be  explained.    But  in  dop  the 

Taking  as  a  postulate  the  admitted  fiurt,  choledoch  is  completely  separate  from  the  tw> 
that  it  is  the  white,  opaque,  milky  chyle  alone  pancreatic  ducts,  so  that  after  its  ligature  the 
that  contains  fatty  matter,  Bernard  then  pro-  flow  of  the  pancreatic  juice  remains  perfect Y« 
ceeds  to  show  by  experiments  on  the  living  free,  the  fat  continues  to  be  emulsified,  anj 
animal,  that  fatty  matter  thus  modified  alone  the  chyle  to  possess  its  charactcrisuc  wb  tc- 
finds  its  way  into  the  hicteals,  is  alone  ab-  ness.  These  experiments,  therefore,  arc  re- 
sorbable, and  that  it  is  the  pancreatic  juice  tirel  v  in  accord,  and  the  diflference  of  thc:r 
only  that  is  capable  of  effectmg  this  change,  results  is  strictly  assignable  to  the  diffincrt 
In  all  dogs  killed  in  mid-digestion  of  fatty  disposition  of  the  ducts  in  the  animab  iv 
aliments,  the  fat  was  mettXyflwdified  by  the  which  they  were  respectively  performed, 
heat  of  the  stomach,  retained  all  its  charac-  Some  little  time  ago,  while  engaged  witk 
ters,  and,  on  the  application  of  cold,  congealed  Dr.  Todd  in  some  investigations  ufoo  thii 
on  the  surface  of  the  ^tric  juice  like  the  subject,  I  tied  the  gall-duct  in  some  score  cf 
fat  on  broth.  In  the  mtestine,  on  the  con-  dogs,  and  invariably  found  that  its  ligatore  la 
trary,  below  the  openings  of  the  pancreatic  no  way  interfered  with  the  absorption  of  the 
duct,  the  hi  could  not  be  distinguished  by  fat  and  the  perfect  elaboration  of  the  cfatlf. 
these  characters,  but  formed  a  nultaceous.  As  long  as  the  supply  of  the  pancreatic  scire- 
creamy,  emulsive  material ;  and  the  lacteals  lion  was  not  interfered  with,  the  emulsifSir; 
were  gorged  with  a  white,  homogeneous,  of  the  fut  was  complete,  and  its  absorptK»o 
milky  diyle.  But  when  the  pancreatic  ducu  entire.  I  also  repeated  Bemard*s  eiptri- 
were  tied,  the  fiit  remained  undtered  in  the  ments  on  rabbtt«(,  and  obtained  results  in 
intestine,  and  the  lacteals  contained  nothing  perfect  accord  with  his  views.  I  injcriirJ 
but  a  limpid  chyle  free  from  all  fatty  material,  melted  lard  into  the  stomach,  then  gave  thea 
which  had  ceaised  to  be  absorbed  in  con-  a  meal  of  green  food,  and  killed  them  inthrre 
•equeoce  of  the  al)straction  of  the  pancreatic  or  four  hours.  The  point  of  immergra.-e 
•ecretion*  of  the  pancreatic  duct  was  most  distinct i,i 

Furtbarmore,  in  the  rabbit  (in  which,  by  that  of  the  commencement  of  the  opacit)  of 

an  arrangement  altogether  exceptional,  the  the  chyle :  the  lacteals  above  wttt  filled  with 

pancreatic  duct  opens  into  the  intestine  at  a  a  fluid  clear  and  limpid. 
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But  these  views,  60  neat  and  complete  in  portal  vein,  or  gall-bladder.  By  further  ex- 
tbeiiiselves^  and  so  nicely  put  forth  by  Ber-  perimental  investigation,  he  found  that  the 
RarJ,  have  of  late  Deen  vigorously  assailed  by  metamorphic  action  was  hindered  by  the  acid 
Che  German  school,  and  their  fidelity  and  gastric  juice  in  proportion  to  the  amount  of 
conclusdreoess  altogether  impugned.  Frerichs,  tree  acid  present,  that  a  similar  action  might 
sod  Bidder  aod  Schmidt,  have,  by  a  repetition  be  artificially  induced  by  other  acids,  as  di- 
of  Bernard's  experiments,  as  well  as  by  many  luted  lactic,  tartaric,  and  acetic  acid,  and  that 
iiii^!nious  and  weU^devised  ones  of  their  own,  it  might  be  overcome  by  neutralising  the  free 
fiiltd  to  verily  any  of  his  results,  but  have  been  acid  by  bile,  or  by  an  alkali.  Hence  he  con* 
led  by  them  to  conclusions  with  which  they  are  eluded,  that  it  is  only  in  exceptional  cases  that 
iliogether  discrepant.  These  experimenters  the  pancreatic  fluid  decomposes  the  neutral 
state  that  they  carefiilly  followed  all  Bernard's  fats  into  acids  and  bases  in  the  living  body, 
directions  —  they  tied  the  pancreatic  duct,  The  argument  derived  from  the  experiment 
and,  having  previously  kept  the  animals  on  on  rabbits  has  been  thus  explained  away  by  Bid- 
short  food  from  twelve  to  twenty-four  hours  der  and  Schmidt.  They  say  that  if  the  rabbit  is 
10  that  there  mi^t  be  no  remains  of  the  se-  killed  two  hours  after  the  fat  has  been  given 
cretion  in  the  intestine,  fed  them  with  fatty  it  the  lacteals  given  off  between  the  pylorus 
aliment,  and  killed  them  in  from  four  to  eight  and  the  mouth  of  the  pancreatic  duct,  are  fully 
hours.  They  always  found  the  lacteals  distended  with  white  cin'le  v&ry  rich  in  fat ; 
"most  beautifully  injected,  and  the  recep-  if  not  till  four  hours  after  the  injection,  the 
tacalum  chyli  distended  with  milky  chvle."  lacteals  situated  about  three  or  four  inches 

Frerichs  found  on  tying  the  small  intes-  above  the  mouth  of  the  duct  are  still  filled  ; 

tine  some  distance  below  the  opening   of  if  at  six  hours,  those  only  below  the  duct  con* 

the  pancreatic  and  bile  ducts    in  cats  and  tain  white  chyle  ;  and  it  not  till  eight  or  ten 

puppies,  and  injecting  into  the  bowel  below  the  hours  after,  the  first  lacteals  well  injected  with 

ligature  olive  oil  and  milk,  that  after  two  or  milky  chyle  are  found  to  be  situated  ten  or 

three  hours  the  lacteals  were  filled  with  white  twelve  inches  below  the  duct.     Hence  it  must 

chUe.     He,  however,  believes  that  he  has  have  been  by  always  killing  the  animals  six  or 

fouod  the  extreme  comminution  of  fat,  and  eight  hours  after  feeding  them  with  fat,  that 

hence  in  some  measure  its  resorption,  pro*  Bernard  was  able  apparently  to  maintain  his 

Qoted  by  the  bile  and  pancreatic  juice;  for  view.    The  facts  ot  the  case,  say  they,  were 

vhen  in  cats  that  had  long  fasted,  he  cut  simply  these.  The  chyle  had  already  passed  on* 

through  the  small  intestine  near  the  middle,  wards  from  the  lymphatics  proceeding  from  the 

injected  olive  oil  into  both  halves,  and  tied  first  portion  of  the  ouodenum,  and  there  was  no 

toe  two  cut  extremities,  he  found  the  lacteals  more  fat  to  be  absorbed  in  that  portion  of  the 

sprinkling  from  the  upper  part  of  the  intestine  intestine  when  Bernard  began  the  investiga- 

klvays  far  more  injected  than  those  proceed*  tion.      I  cannot  admit  the  correctness  of  this 

ras  from  the  lower,  which  he  attributes  to  the  explanation  given  by  Schmidt   and  Bidder, 

btle  and  pancreatic  juice  having  access  to  the  because  some  of  the  rabbits  on  which  I  re* 

£st  m  the  upper  portion.  peated  Bernard's  experiments  and  verified  his 

With   regard  to  the   permanence  of  the  results  were  killed  within  four,  or  even  three 

enmlsion  produced  by  the  mixture  of  pan*  hours  afler  the  inje(ftion  of  the  lard, 

creatic  jnice  and  fat  out  of  the  body,  Fre-  It  was  formally  maintaineii  by  MM.  Ber* 

nchs  and  Bernard  are  quite  at  issue ;    for  nard  and  Barreswill,  that  the  pancreatic  juice 

«hilc  Bernard  states,  that  on  being  examined  when  acidified  had  an  equally  solvent  power 

fi'teeo  or  eighteen  hours  afterwarids,  it  was  on  the  precipitated  protein  compounds  with 

foaod  to  be   perfectly  maintained,  Frerichs  the  gastric  juice,  and  that  its  aciditv  or  alka* 

afiriDs  that  the  particles  of  oil  soon  separate  Unity  alone  determined  whether  it  should  act 

a^in  on  the  surface.  on  albuminous  or  amylaceous  matters.    This 

There  certainly  are    some  circumstances  opinion  has  also  been  refuted  by  Frerichs. 

vlncb  detract  from  the  conclusiveness  of  Ber*  Lastly,  this  physiologist  ascribes  to  the  pan- 

Bsrd's  eiperimenta  :  one  is,  that  the  chyle  creatic  fluid  a  peculiar  power  of  hastening  the 

tMitttai  &r  less  fiitty  acids  than  the  ordinary  conversion  of  the  bile  into  insoluble  products, 

neatral  fats ;    another,    that    other   animal  and  so  favouring  its  more  perfect  elimination, 

fluids,  aa  soon  as  they  begin  to  putrefy,  cause  This  view  has  been  completely  overthrown  by 

t  fintlar  decomposition  of  the  neutral  fats  ;  the  experiments  of  Bidder  and  Schmidt,  who 

aothcr,  that  Bernard's  experiments  merely  have  snown,  first,  that  the  greater  part  of  the 

hadidcrence  to  the  production  of  this  change  bile  is  not  thrown  off  with   the  faeces,  as 

*^ofAe  bodu.    This  last  deficiency  has  been  Frerichs   believes ;   and,  secondly,  that  the 

KUed  op  by  Lenx.^    He  fed  healthy  cats  with  lime,  to  which  Frerichs  especially  ascribes 

frcih  butter,  or,  if  necessary,  injected  it  into  this  power,  only  exists  in  very  subordinate 

tker  itooiachs,  and  killed  them  in  from  six  quantity  in  the  pancreatic  fluid.* 

tn  Ibortccn  boors  afterwards.     Although  all  In  taking  a  review  of  all  that  has  been  done 

the  lacteals  and  the  thoracic  duct  were  dis-  with  regard  to  the  functions  of  the  pancreatic 

beaded  with  milky  chyle,  no  trace  of  butyric  secretion,  we  must  admit  that  the  only  one 

vid  coold  be  detected  in  the  stomach  and  that  has  been  established  beyond  dispute  is  its 

astcstiaal  canal,  or  in  the  thoracic  duct,  the  sugar-making  action  on  amylaceous  matters. 

*  I^Ailns  Concoctione  et  Absoxptione    Inaug.  *  British  and  Foreign  Bled.  Chir.  Review.  On  the 

^^  Dm|!Uv.18M.  «<  Chemistry  of  Digestion,"  by  Dr.  Day. 
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The  whole  subject  is  singularly  full  of  contra-  disease  greater  than  most  organs,  Imt  I  ^.• 

dictions  and  discrepancies,  and  it  must  be  con-  lieve  this  immunity  is  in  part  r^  and  in  port 

fessed  is  also    singularly  full  of  sources  of  only  apparent ;  for  it  cannot  be  doubled  tl . : 

fallacy.     If  Bernard*s  description  of  two  kinds  one  reason  why  the  records  of  its  morbid  uh- 

of  pancreatic  fluid,  normal  and  morbid,  be  tomy  are  so  scanty,  is  that  in  so  targe  a  oin- 

correct,  it  may  go  a  great  way  to  explain  ber  of  post-mortems,  no  examinatioa  of  tre 

why  those  who,  like  Frerichsi  have  experi-  organ  is  made  at  all.    It  is  the  last  to  be  f:'A 

men  ted  with  a  watery  fluid,  poor  in  albumen,  at,  and  the  cause  of  death  having  been  «<^ 

have  failed  to  verify  his  results,  and  there-  certained,  its  examination  is  looked  npoo  x* 

fore  it  will  vitiate  their  objections.     It   is  supererogatory ;  besides,  it  is  often  ob^cuTv ; 

almost  impossible  to  help  seeing  something  and  mutilated  in  the  removal  of  other  ontaiK. 

like  a  national  bias  in  the  adoption  of  one  or  and  its  careful  dissection  from  its  situAtK.'. 

the  other  set  of  opinions ;  for  while  Lehmann  which  is  necessary  to  examine  it  ntis&ctur.i;.. 

follows  Frerichs  and  Schmidt  and  Bidder,  the  is  troublesome  and  not  veiy  easy. 

French  physiologists  as  implicitly  adopt  the  Its  simplest  morbid  conditions,  and  aio«t 

views  ot  fiernard,    and  confirm  his  results,  common,  are  those  of — 

Even  the  action  on  starch,  though  a  function  a.  Quantitatively  pervaird  nmthti^m  —  A«- 

of  the  secretion,  can  hardly  be  said  to  be  the  pertTojjhy  and  atrophy^  mduration  and  *y*<  • 

function;  for  the  relative  size  of  the  gland  ifig;  and  the  commonest  of  all  is, 

is  greater  in  carnivorous  than  in  herbivorous  Hj/pirtrophy,  —  It  is  difficult  to  say  pre- 

animals  (the  weight  being  7^^^^  of  that  of  the  cisely  at  what  point  hypertrophy  of  the  pji> 

whole  body  in  dogs   and  cats,  and  only  ^^th  creas  commences,  because  the  limita  witfa't 

in  that  of  rabbits*),  and  further,  as  Bidder  which  the  size  of  the  gland  ma^  normally  rjr% 

and   Schmidt  have  shown,  the  greater  part  of  are  so  extensive  that  a  considerable  cxcr«« 

the  amylaceous  food  of  the   sheep    is  con-  of  volume  is  evidently  ouite  consistent  mitii 

verted  into  sugar  before  it  enters  the  duo-  anatomical  and  functional  health.     Ocoenih . 

denum.      With  such  patent  facts    as  these,  the  hypertrophy  is  not  pure,  but  is  nasociatt  1 

and  with  objections    to  Bernard's  views  so  with  some  induration  ;  and  in  the  Diaiorit%  ui 

many  and  so  grave,  I  feel  disposed  to  adopt  cases  both  the  induration  and  hypertrapbr 

the  words   of  the  learned  translator  of  Leh-  appear  to  result  from  chronic  inflanunatier, 

nuinn,  and  say,  that  **  we  may  fairly  conclude  giving  rise  to  some  increase  in  the  proper 

that  the  principal  uses  of  this  secretion  are  eland  structure,  but  more  to  an  cffusHM  oi 

still  unknown.'*  lymph  between  the  lobes  and  lobules  by  tic 

V.  Morbid  Anatomy.  partial  organisation  of  which  a  great  incrvvr 

The  interest  that  attaches  to  the  deranged  in  the  amount  of  the  interlobukr  tihsue  U  pro- 
anatomy  of  the  pancreas  is  the  interest  of  ob-  duced.  This  gives  rise  to  an  appearance  oi' 
scurity — the  interest  of  diagnosis;  I  may  add,  intersection  by  opaque  membramNis  »cpca. 
too,  the  interest  of  situation  ;  in  fact,  it  is  from  giving  the  gland  a  scirrfaoid  character;  and 
the  situation  of  the  organ  that  the  importance  hence,  by  some  this  morbid  alteration  has  brcn 
and  obscurity  of  its  pathological  relations  at  considered  as  the  first  step  towards  scirrbou'i 
once  result.  Close  to  the  stomach,  duodenum,  degeneration,  and  by  others  as  actual  scirrbus. 
liver,  spleen,  kidney,  aorta,  cava,  mesenteric  Whenever  the  colour  of  an  enlarged  fancmt 
glands,  and  coeliac  axis,  it  finds  itself  in  im-  is  deeper  and  redder  than  natural  it  laaf  be 
mediate  relation  with  the  great  vascular,  nerv-  inferred  that  the  hypertrophy  is  due  to  thts 
ous,  'digestive  and  absorbent  centres  of  the  chronic  inflammatory  action.  SoinetinKS  ttjc 
abdomen,  and  may  either  aflect  them  second-  enlai^ement  is  blight,  sometimes  it  is  vm 
arily,  be  affected  by  them,  or  furnish  a  source  great.  Dr.  Feamside*  mentions  a  caae  m 
of  fallacy  and  doubt  as  to  whether  it  be  it,  or  which  the  gland  was  four  times  itt  naturJ 
thev,  or  both  that  are  implicated :  and  while  it  size,  and  could  be  felt  as  a  large  tuaKr  r 
is  tlius  placed  at  the  most  important  point  in  during  life,  although  the  emaciation  was  »  < 
the  whole  range  of  medical  anatomy,  its  situ-  extreme.  ^  The  results  of  the  hj-pertropht  anr 
ation  almost  completely  precludes  it  from  the  very  various  ;  sometimes  it  gives  rise  u> 
advantages  of  physical  diagnosis.  jaundice   by  pressure    upon  the  gaU-dncts  . 

The  pancreas    enjoys  an  immunity  from  to  dilatation  of  the  stomach,  dyspcpsii,  At^ 

.by  pressure  on  the  duodenum  and  mlora* : 

•  It  is  a  singular  thicR  that  the  very  reverse  of  ^^  occlusion,  even,  of  its  own  ducU  f.  and  to 

this  fart,  the  as Hcrtion.nsniclv,  that  t no  nancreaa  was ••  .     /  c     ^'       1       j            • 

largeHn  herbi vora  than  oaniiVora,  wa.,  advanced  by  many  disturbances,  functional  and  organic,  o. 

VaJentlnintapportofhisviewsofthcmetamorphic  neighlx>unng  riarts,  produced  by  its  atocrca 

action  of  the  pancreatic  fluid  on  starch.  I  had  myself  volume  and  relations, 

made  some  extensive  tables  of  the  absolute  and  re-  Atrophy  of  the  pancreas,  mere  dioiinatiaa  1 1 


lauve  size  of  the  pancreas    m  carnivorous  and  volume  unaccompanied  by  any  other 

herbivorous  animals,  and  carnivorous  and  g^ani-  .    mnm^^tlm^  iAiJ^r^thl^  k..*  .^..^k  ^.l  (, 

vorous  birds  those  of  a  mixe.l  diet,  and  in  rei^tiles.  "  «ometimes  idi<^hic.  but  much  UMt  fi 

also  in  voung  and  old  lif  the  same  species,  but  they  Quently  caus^ed   by  neighbouring  dmtmt,  >■ 

are  an/ortonately  lost  ;  all  I  can  say  from  recoUec-  tor  example,  the  pressure  of  some  tii»«r. 

iioa  is,  that  in  conformity  with  tlie  statement  ia  Morgagni  found  the  pancreas  atrophied  frta 

the  text,  I  found  the  gland  larjjest  in  caraivora,  ^he  pressure  of  a  tumour  in  the  Uw.    I^r 

smallest  ia  vegeiabe  feeders,  and  mtermediate  m  y^    f      j  ^  condition  cmned  K  a 

tbui«e  of  a  mixiHl  diet ;  its  rclnlivc  size  was  also  ^^  ••"«.  wnwuvu  vwiww  w^  • 

Invertely  as  the  age,  though  apparently  in  no  re-  *  Medical  Gazette,  vol.  jJvi 

gnbr  ratio.  t  Copland's  Med.  Dict»  art.  PancAi^ 
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idrrhous   tumour   in    the   mesentery.     M.  bouring  organs,  as  the  stomach,  duodenum, 

(tiierin  observed  this  lesion  produced  by  a  liver,  spleen,  mesentery,  mesocolon,  &c.,  bands 

similar  cause.    M.  Berjaud  by  aneurism   of  are  occasionally  formed,  connecting  the  pan- 

the  aorta ;  and   M.  Mondiere  by  scirrhous  creas  to  one  or  more  of  these  organs,  which 

pylorus.    In  some  cases  it  seems  to  be  pro-  sometimes  acquire  so  great  a  degree  of  bard- 

dliced  by  arrest  of  its  function,    as  when  ness,  as  to  be  with  difficulty  divided  with  the 

scirrhous  disease  of  the  pylorus  has  put  a  stop  scalpel. 

to  the  passage  of  food  mto  the  duodenum.  In  suppurative  inflammation,  whatever  may 

I)r.  Wolf  mentions  a  case  in  which  the  atrophy  have  been  its  point   of  commencement,  the 

seems  to  have  been  produced  by  the  ossificap.  pus  is  ultimately  infiltrated  into  the  interlobular 

tion  of  the  pancreatic  arteries  and  obstruction  tissue,  and  when  the  process  of  suppuration 

of  the  duct.     I  do  not  know  if  there  are  any  is  completed,  is  generally  collected  into  one 

srniptoms  by  wbich   idiopathic  atrophy  *de«  cavity.  In  most  cases,  the  inflammation  being 

claT«s  itself  during  life,  and  in  those  cases  in  but  partial,  this  cavity  is  of  moderate  size ; 

«hich  it  is  secondary,  the  svmptoms  are  those  but  sometimes  the  suppuration  proceeds  to 

of  the  primary  disease  and  not  those  of  the  such  an  extent  that  the  texture  of  the  gland 

pancreatic  affection.    The  degree  of  wasting  is  almost  entirely  destroyed.     In  some  in- 

» sometimes  yery  great ;  Cruveilhier  met  with  stances,  this  destruction  being  complete,  the 

a  case  m  which  it  did  not  exceed  an  ounce  in  purulent  matter  is  contained  in  a  membranous 

!»cight  envelope,  formed  by  the  cellular  tissue  which 

IndwroAon,  -^  Sometimes  the  pancreas  is  covers  the  organ.     I'ortal  has  seen  more  than 

found  of  a  firmer  consistence  than  natural,  two  pounds  ofpus  contained  in  a  sac  of  this 

viibout  any  perceptible  alteration  in  structure,  description.     The  character  of  the  purulent 

It  has  been  alleged  that  in  these  cases  it  is  matter  in  such  cases  seems  to  be  various, 

the  secreting  structure  that  is  affected,  the  According  to  Gendrin  it  is  commonly  inodor- 

arwlar  tissue  not  being  implicated   in  the  ous  and  creamy ;  Portal,  on  the  other  hand, 

intiurdtion,  which  imparts  to  the  gUind  a  more  states  that  in  complete  suppuration  of  the 

Dodular  or  granular  appearance  and  feeling,  pancreas,  the  pus  is  sometimes  of  an  intoler- 

But  whether  this  is  so,  I  cannot  say,  as  I  have  able  smell ;  not  unfrequently  it  is  combined 

Dfver  submitted   an  indurated  pancreas    to  with  a  clear    yellowish    fluid,    and  with    a 

mtcrosoopical  examination.     It  is  said  to  be  whitish  curdy  substance,  the  most  dependent 

not  uncommon  for  induration  of  this  kind  to  part  being  occupied  with  a  grey  powdery  pus. 

diappetf,  as  happened  in  a  case  recorded  by  This  has  been  attributed  to  its  admixture  with 

Mr.  Lawrence,  soon  after  exposure  to  the  the  pancreatic  juice. 

lir.  In  the  great  majority  of  cases,  inflammation 
Stfienrng  has  been  found  to  occur  chiefly  in  appears  to  extend  to  the  pancreas  from  neigh* 
persons  suffering   from  scrofulous  affections,  bouring  organs;  in  some  cases  it  becomes 
Portal  rdates  that  he  found  the  gland  remark-  adherent  to  the  stomach  at  a  point  where  the 
ably  softened  without  any  other  change,  in  two  latter  is   undergoing  perforative  ulceration, 
children  who  died  of  measels.     In  confluent  and  I  have  seen  a  case  where  this  adhesion 
UBall  pox  and  malignant  scarlet  fever  softening  had  a  conservative  effect  and  served  as  a  stop- 
of  the  pancreas  has  occurred.    Dr.  Copland  gap,  whereby,  when  the  ulcer  had  completely 
states  that  he  has  found  it  softened  in  cases  eaten  through  the  coats  of  the  stomach,  the 
of  malignant  remittent  fever  and  scurvy,  but  escape  of  its  contents  into  the  abdominal 
ooIt  in  conjunction  with  softening  of  other  cavity  was  prevented.     Portal  speaks  of  ab- 
onraas,  as  the  ^leen,  &c.  scess  in  the  pancreas  having  been  frequently 
^.  InJUnmation.  —  The  number  of  cases  in  observed  in  aisease  of  the  testicles,  and  men- 
which  post-mortem  appearances  of  acute  in-  tions  one  case  in  particular  in  which,  after 
summation  of   the  pancreas  have  been  re-  the  extirpation  of  a  testicle  and  the  ligature 
corded  i^  eertainly  very  small     When  it  does  of  the  spermatic  cord,  a  large  quantity  of 
occur  the  appearances  are  said  to  be  great  pus  was  found  in  the  cord,  and  a  considerable 
injection  of  the  whole  gland,  imparting  to  it  abscess  surrounding  the  pancreas;  and   he 
a  brown-red  colour  and  an  unnatural  softness  refers  to  Antoine  Petit  as  adducing  diflierent 
aad  friabtlitv.     In  a  case  recorded  by  Mr.  examples  of  this  kind  in  support  of  his  ob- 
Lawreoce,  this  brown-red  colour  presented  a  jections  to  the  practice  of  ligiiture.    M.  Ton- 
ttrong  contrast  with  the  pale  an»miated  con-  nelle  mentions  two  cases  of  puerperal  pei  i- 
•htioo  of  the  other  parts.    When  the  inflam-  tonitis  in  which  pancreatic  abscess  occurred. 
BitioQ  does  not  end  in  resolution,  it  may  give  In  Mr.  Luwrence*s  case  the  patient  died  five 
r^  to  the  fusion  of  p/astie  lyntph  on  the  weeks  after  delivery.     It  is  to  be  regretted 
«uHice,  prociudng  a  general  or  partial  false  that  in  these  cases  more  accurate  dissections 
cqitule,  or  to  tht  Jbrmaihn  of  pus  in  its  sub-  were  not  made,  particularly  with  the  view  of 
itinct — pancreatic  abscess.    It  is  also  Moid  to  ascertaining  the  couilition  of  the  venous  con- 
end  sometimes  m  gafl^rrnu*.  nexion  between  the  parts  primarily  affected 
hi  consequence  of  the  effusion  and  subse-  and  the  pancreas  :  it  is  very  possible  that  the 
^ent  organisation  of  coagulable  lymph  upon  inferior    mesenteric  vein   vai^ht   have    been 
thrnirfiK«  of  the  pancreas  it  has  occasionally  found  in  a  state  of  inflammation,  and  the 
heco  cofcred  by  a  fidse  membrane  of  great  pancreatic    abscess   might  have   been    from 
f*»«i«tence.     By  the  extension  of  the  ad-  secondary  purulent  deposit  transmitted  to  it 
hnave  inflammation  to  some  of  the  neigh-  by  branches  from  the  splenic  vein  af^er  t^''^ 
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junction  of  the  inferior  mesenteric  vein  nausea,  Tomiting,  thirst,  pain  in  the  r«* 
with  it.  gastrium,  &c.,  had  existed,  and  it  vas  pn*- 

The  contents  of  a  pancreatic  abscess  may  bably  the  remote  consequence  of  chrucx 
be  discharged  in  various  directions.     Some*    inflammation. 

times  they  escape  into  the  cavity  of  the  ab«  Steatomatous  concretiotu,  —  Portal  ttata 
domen ;  sometimes  they  pass  into  the  stomach,  that  the  pancreas  is  sometimes  found  full  of 
and  sometimes  into  the  duplicature  of  the  steatomatous  concretions,  bard  or  aoAeiKd, 
mesocolon,  where  they  may  be  retained  as  in  a  white  hke  suet,  or  yellowish  like  hoorT. 
sac,  or,  having  perforated  one  of  its  lamins.  Sometimes  the  pancreas  is  enlai^ged  by  thiii 
m.iy  be  effused  into  the  general  cavity  of  the  matter  throughout  its  whole  subctance,  «ocne> 
abdomen.  It  is  supposed  also  that  the  pus  times  it  exists  only  in  particular  parts  Hmhc 
of  a  pancreatic  abscess  may  find  its  way  into  who  have  died  oi  scrofula,  and  in  whom  tr^ 
the  intestinal  canal,  and  be  discharged  by  stool  glands  of  the  neck,  axillae,  groins»  or  inr- 
without  any  obvious  communication  being  sentery  were  obstructed,  had  likewise  the  pan- 
established  between  them.  Thus,  in  a  case  creas  equally  affected.  He  meotioDs  a  par- 
communicated  by  Dr.  Haygarth  to  Dr.  Per-  ticular  case  in  which  the  mesenteric  gUr.  '\ 
cival,  in  which,  on  dissection  after  death,  the  were  full  of  steatomatous  concretion*,  v^  1 
pancreas  Mras  found  to  contain  a  considerable  in  which  the  pancreas,  besides  bein*  cnt^'- 
abscess,  blood  and,  at  length,  fetid  pus  had  mously  enlarged  and  full  of  similar  concr^* 
been  discharged  by  stool  during  life.  tions,  was  covered  bv  one  of  the  cousistcsie 

According  to  Dr.  Pemberton  *,  ulceration  of  suet  and  more  than  five  or  six  lines  in 
is  a  very  frequent  result  of  inflammation  of  thickness.  In  this  case  the  surrounding  ctU 
the  pancreas ;  and  from  the  small  degree  of  lular  texture,  the  mesocolon,  and  the  pantitt 
sensibility  with  which  the  organ  is  endowed,  of  the  stomach,  were  cartilaginous  and  tbit li- 
the destruction  may  go  a  great  way  without  ened,  in  consequence,  he  supposea,  of  t^  .* 
pain  or  any  symptom  previously  existing  pressure  of  the  tumour.  He  states,  bowcnr, 
which  could  lead  to  a  suspicion  that  inflam-  that  the  pancreas  has  been  found  aftctr  i 
mation  was  going  on.  when  no  marks  of  scrofula  were  obacrru;  .c 

Portal  alleges  that  gangrene  of  the  pancreas  in  any  other  part  of  the  body.  Meckel  suit- 
is  a  frtquenl  consequence  of  its  inflammation,  that  be  has  seen  the  oigan  chaqgcd  to  aa 
and  that  he  has  met  with  it  in  several  in-  almost  tophaceous  mass, 
sunces.  In  one  case,  which  he  particularly  The  steatomatous  concretion  of  Portji 
specifies,  the  pancreas  was  found,  on  examina-  seems  to  be  identical  with  the  tmbcreie  of  ibe 
tion,  to  be  of  a  violet  purple  colour,  softened,  present  day  :  and  accordingly,  both  in  the 
and  allowing  a  blackish  fetid  humour  to  exude  numan  subject  and  in  the  lower  animals,  to- 
from  its  external  surface.  "  In  short,"  he  bercles  of  the  pancreas  have  been  occasional  \ 
says,  '*  it  was  gangrenous  almost  throughout  met  with,  particularly  in  cases  in  which  the 
its  whole  extent.**  Oendrin  quotes  what  he  lungs  had  undergone  a  similar  dcgencratioo. 
conceives  to  have  been  a  case  of  gangrene  of  M.  Lombard  states  that  of  one  hundred  cases 
the  pancreas,  occurring  afler  chronic  inflam-  of  tuberculous  disease  in  children  which  be 
mation,  and  suggests  it  as  probiible  that  in  examined,  he  found,  in  five,  tubercles  cxik- 
this,  as   in    other  tissues,  acute  inflamma-  ing  in  the  pancreas.* 

tion  passes  readily  and  completely  into  the         CyMtic  iumoura;   hydaOds.  —  These  are  of 

state  of  sphacelus,  only  in   cases  in  which  rare  occurrence.     M.  Becourt  has  described  a 

the  organ   has  been  weakened  by  previous  preparation  in  the  Museum  of  the  Medical 

disease.  School  at  Strasbuiv,  of  a  C3'st  of  very  Ur£c 

r.  Hamorrhage.^l  have  only  met  with  two  size  in  the  body  of  the  viscus.      Dr.*GrM 

cases  of  hsemorrhage  in  the  pancreas  :  one  has  given  the  following  description  of  one,  in 

recorded  by  Mr.  Feamside,  in  which  the  right  «  communication  to  the  Medical  Socirti  U 

extremity  was  occupied  by  a  large  coHgulum  ;  Boston.f  On  opening  the  body,  a  vohiminous 

the  other  related  by  Storck,  in  which  the  fluctuating  tumour  of  oval  form  was  faoad 

pancreas  was  so  large  and  heavy  that  it  ex-  situated  beneath  the  right  lobe  of  the  hf«r. 

cecJed  thirteen  pounds  in  weight.  On  cutting  with   which  it  had  contracted  intimate  ad- 

into  this  mass,  it  was  found  to  consist  merely  hesions.   It  was  placed  between  the  intrstiww 

of  a  sac  filled  with  blood,  partly  crunious,  and  the  posterior  abdominal  wall,  paascd  a 

partly  coagulated,  and  beginning,  it  is  stated,  Httle  to  the  left  of  the  vertebral  colaain,  and 

to  become  orgtmiHcd.  had  in  front  of  it  the  curvature  of  the  duo- 

rf.    Structural  chan^et,      1.    Xon^vtafignant ;  denuni.     It  conuined  fit>m   10  to  ii  oonctm 

cartJn^ouM  trantfonnation^^^any  cases  are  of  a    scro-sanguinolent  fluid    without   di«t, 

on   record  in  which  the  pancreas  had  been  slightly  viscid,  and   without  any  appeanart 

found  cartilaginous  ;  it  is  gencndly  enlarged,  of  fatty  matter.     There  was  not  a  trace  ia 

nodidur  on  the  suriuce,  and  very  hard.    In  the  its  walls  of  any  of  the  normal  tiame  of  the 

majority  of  cases,  one  or  more  neigh liouring  pancrean,  altbouffh  it  was  evidently  farwd 

or.^an^  have  been   found   similarly  affected  ;  "V  that  organ.     It  contained  some  vm  «  *I1 

but  in  some  rare  cases  the  pancreas  has  been  calculi,  resembling  those  ordinarily  met  «nh  m 

the  exclusive  seat  of  the  cartilaginous  de-  the  ramifications  of  the  pancreatic  duct,  aa4 

g.  ncration.      In    per>ous    affected    with    it  two  of  these,  from  three  to  four  Imes  io  a^ 

•  Library  of  Mcdirine,  vol.  iv. 
•  On  DlB^aw^s  of  the  Vii.ccni,  p.  (53.  ct  soq.  |  ArHiiv.  (u'li.  Ut*  MAI.  iv.  lerie,  tSt& 


meter  anil  rough  on  their  surface,  completely 
obliteraleil  tlie  opeDUigofthe  pancreatic  canal 
into  tiie  (luodenuDi  ;  ibey  were  composed  of 
(BrbonaleorUme.  Therealoflhe  pancreas  — 
ihai  a  to  *ay  its  left  extremity — was  ebont 
Iro  tnchet  long  and  very  hard :  tAe  pancrealie 
canal  of  Hit  porlion  of  Ike  gland  opened  into 
(hi  cavily  of  Ike  cytl.  This  c  ire  uin  stance,  and 
the  fact  that  ttiat  portion  of  the  duct  leading 
from  the  cyst  to  the  duodenum  was  blocked 
U|)  by  the  calculi,  make  it  exceedingly  probable 
li\M  the  cjitt  was  primarily  noilnng  but  a 
dilatalkin  of  ifae  duct  in  consequence  of  thia 
ubsiruction.  It  a  possible  that  this  may  be 
■he  ori^n  of  most  of  iliese  cyBts,  and  much 
to  be  regretted  that  the  Suid  contained  in 
thini  has  not  been  niboiittcd  to  a  rigorona 
cxiuniiiatioD,  wilb  the  view  of  ascenainiiig 
nljtlher  it  has  any  analoiy  to  the  secretion, 
or  admiiture  with  it.  Two  case*  of  relen- 
lion  of  the  pancreatic  fluid  recorded  by  Cru- 
viithier,  confirm  the  probability  of  this  sup- 
pojilion.  "  The  diluted  canal  resembled  a 
[runiparent  cyst;  the  contained  fluid  uas 
eiiremely  viscid  and  clear,  but  of  a  whitish 
hue  like  a  solution  of  gum  arabic  (  it  had 
i  ilighlly  saline  taste;  the  collateral  ducts 
■ere  eitfeniely  dilated.  There  were  some 
■hitc  patches,  resemUing  plaster,  in  the  centre 
of  many  of  the  lobules.  This  substance  was 
more  abundant  io  some  of  the  lobules,  and, 
vhen  removed,  presented  the  appearance  of 
ioiall  Imnps  of  plaster  or  chalk."  These  creta- 
m>us  lumps  might  have  been  of  the  nature  of 
j«acrcatic  calculus,  which  we  have  already 
teea  associated  with  a  cyst  invoWing  the  duct, 
or  the  earthy  remains  <^old  tubercle. 

Faliy  degeHeraiiim.  —  I  have  frequently  met 
with  Tatty  degeneration  of  the  pancreas,  and  all 
'    '  'Cs  in  which  I  have  detected  it  have 

I  of  diabetei.  Afler  SniJing  it  in 
tsive  cases  of  this  disease,  1  fancied 
that  I  had  hit  upon  its  cause  and  the  secret  of 
it)  true  pathology.  Although  it  seemed  rather 
•  '  lucus  a  non  lueendo"  argument  to  at- 
tribute an  undue  formation  of  sugar  to  the  de- 
nmgcDwnt  of  a  sugar-forming  organ,  yet  in  a 
tlui  of  bodies  so  full  ofinstances  of  isomerism 
u  die  starch  and  sugar  series,  it  appeared  to 
lie  possible  that  an  imperfect  or  depraved 
pircrwlic  secretion  might  eive  rise  to  the 
t'umutioD  of  an  imperfect  glucose  incapable 
of  tbose  after  changes  by  which  it  is  worked 
out  of  the  circulution.  The  meeting',  how- 
tier,  with  other  cbhcs  of  diabetes  in  which  the 
pancreas  was  not  fatty,  and,  stilt  more,  the 
ptruial  of  M.  Bernard's  obscrvationij  with  re- 
)tanl  to  the  part  that  the  liver  plays  in  the 
tormiiioa  of  sugar,  and  the  disea^  of  diabetes, 
diipelled  my  theor}',  and  compelled  me  to  re- 
Eud  the  fatty  state  of  the  pancreas  as  the 
conteifueDce,  and  not  the  cause,  of  the  difeated 
tDndhion,  undergoing  thia  degeneration  in 
common  with  other  organs  ;  for  I  never  found 
fat  b  the  pancreas  without  Gnding  it  in  enur- 
nioiu  quantity  in  the  liver  and  kidney.  I  may 
hete  remark,  that  I  have  not  been  able  to 
ronlirm  Dr.  Johnson's  observation*,  that  in 
■  DixMaof  lheKi<infy.p.3P5. 
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diabelcfi,  when  the  kidney  cells  contain  b 
large  quantity  of  oil,  the  hepatic  cells  contain 
an  unusually  small  amount,  and  have  a 
"  starved  "  B|)pearance ;  for  I  have  invariably 
found  the  accumulation  of  fat  in  the  liver  and 
kidney  cells,  in  cases  of  diabetes,  in  direct,  and 

not  in  ineerie,  proportion. 

The  microscopical  appearances  of  fatty  pan- 
creas areof  two  kinds,  depending,  1  think,  upon 
the  length  of  time  the  degeneration  has  existed, 
and  the  amount  of  fut  (Jig.  75.).  In  one,  the 
amount  of  Tat  is  small,  the  globules  very 
minute,  confined  to  distinct  epitheliuiD  cells. 

Fig.  75. 


A.  The  prorets  here  is  but  slightly  advanced,  the 

oU-ElobuIes  small,  and  the  epiibelium  distinct,  par- 
tii^idiu'ly  Hbere  some  cella  bave  escaped,  aa  at  bt  ut 
a,  loo,  wilhiii  liie  folliclea,  Ihey  are  visllile. 

B,  another  ipecimcn,  in  which  the  Tat  was  mora 
abandant,  and  the  deilruction  of  the  tissua  coni- 

and  giving  them,  from  the  increased  o|>aciiy  it 
imparts  to  them,  a  moie  definite  individuality 
(A.  a.);  in  such  a  case,  if  a  follicle  is  ruptured 
the  epithelium  escapes,  each  cell  containing 
its  own  minute  fat  globules  {A.  B  ),  end  the 
amount  of  free  fut,  if  any,  is  very  small.  In 
the  other  case,  the  appearance  of  individual 
epithelium  cells  in  the  follicle  is  altogether 
lost,  the  fat  globules  are  lur^er  and  mote  nu- 
merous, and  the  rest  of  the  concents  indis- 
tinctly granular.  (B.a.)  Sometimes  the  oil 
globules  completely  fill  the  follicle;  when  in 
such  a  case  pressure  is  Bp|<lied,  and  the  follicle 
contents  forced  out,  no  distinct  epithelial  cells 
are  seen  IJoalbg  about,  but  all  that  is  not  fatty 
is  amorphous  and  broken  dunn.     (B,  6.) 

2.  Mnlignant.  —  Scirrhui  and  carciHUma. — ■ 
These  appear  to  be  among  the  commonest  af- 
fections of  the  paocreus.  I'be  disease  gene- 
rally  affects,  or  commence*  in,  a  part  only  of 
the  organ ;   and  appears  to  be  primarly  pan- 

hai  been   found  affected.  Dr.  Biysby  cnunie- 
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rates  twenty-eight  cases  in  which  the  disease  lime.    Portal  mentions  that  in  a  case  in  nhich 
appeared  to  be  idiopathic,  and  in  eight,  which  he  met  with  a  dozen  of  light,  round,  vhitUh 
were  of  long  standing,  did  not  extend  beyond  calculi  in  the  pancreas,  he  found  that  «bca 
the  pancreas;   more  frequently,  however,  it  he  reduced  one  or  two  to  coane  povdcr, 
implicates  neighbouring  parts  in  some  degree,  and  threw  this  into  boiling  water,  it  reaililr 
particularly  the  duodenum,  stomach,  and  py-  dissolved  ;  and  Fourcroy  states,  as  the  rniu 
lorus.     It  may  exist  without  any  increase  of  of  his  examinations,  that  pancreatic  conm* 
size,  but  more  frequently  is  attended  by  some  tions  are  composed  of  phosphate  of  lime  corn- 
enlargement,  which  may  be  considerable.  Scir-  bined  with  some  animal  matter,  just  as  is  die 
rhus  rarely  goes  on  to  ulceration,  the  asso-  case  with  salivary  calculi, 
ciated  lesions  terminating  fatally  before  that        There  is  one  circumstance  connected  with 
time.    It  often  gives  rise  to  constriction  of  the  the  morbid  anatomy  of  the  pancreas  »ortht 
bile-duct  and  deep  jaundice,  and  even  com-  of  special  note,  and  with  a  snort  refereace  u 
pression  of  the  aorta :  this  compression  and  this  I  shall  finish  this  paper ;  it  is 
constriction  of  the  aorta  have   been  known         The  occurrmce  of  fatty  stooU  in  eoiuecik^t 
to  occasion  aneurismal  dilatation  above  the  wUh  pancreatic  disease*     Attention  was  6rs: 
seat  of  the  constriction,  as  seen  by  Portal  and  drawn  to  this   subject  twenty  yean  ago  in 
Sulmade.  the    simultaneous   publication,    in  the  eicb* 

Of  the  twenty-eight  cases  analysed  by  Dr.  teenth    volume    of   the    Medico-Cbiruf]^ 

Bi^by,  in  seventeen  the  disease  had  not  ar-  Transactions,  of  papers  by  Dra.  Bright  »r«l 

rived  at  the  stage  of  softening,  although  some  Elliotson  and  Mr.  Lloyd ;  but  although  the 

of  them  had  existed  for  yeiirs ;  it  was  purely  subject  excited  considerable   interest  at  the 

scirrhus.     In  five  cases  he  states  the  scirrhus  time,  it  has  since  been  suffered  to  lapse,  fron 

had,  at  the  time  of  death,  passed  into  the  sod  want  apparently  of  due  appreciation  of  n% 

state  called  cephaloma  by  Dr.  Carsweli,  and  import ;  and  it  is  only  recently  that  it  U^ 

medhlhty  sarcoma  by  previous  writers.  Some  emerged  from  its  obscurity  in  consequence  of 

parts,  however,  were  as  hard  as  cartilage ;  but  the  new  interest  with  which  recent  phrsx^ 

others  had  all  the  pulpy,  pale  yellow,  brain-  logical  discoveries   have  invested  it.     it  ii 

like  character  of  the  second  stage  of  scirrhus.  only  the  most  hasty  and  superficial  glanrt 

In  one  case,  the  pancreas  was  changed  into  a  that  it  will  be  possible  here  to  give  to  ths 

sac,  with  a  few  snreds  of  cephaloma  here  and  most  interesting  subject :  for  fijrther  dcta:.» 

there  on  its  sides.     Lastly,  in  two  cases  no  I  must  refer  the  reader  to  the  original  papeiN 

▼estice  of  any  form  of  scirrhus  remained,  the  to  others  that  have  since  been  published,  and 

gland  being  altogether  in  a  state  of  cancerous  to  an  admirable  article  in  the  twenty-third 

ulceration.  number  of  the  British  and  Foreign  Medico- 

Fungo4utnuitoid  disease  has  been  found  in  Chirurgical  Review, 
the  pancreas  in  three  cases  by  Dr.  Aber-        The  first  of  these  papers  —  first  as  moch 

crombie,  and  in  single  instances  bv  Dr.  Bright  in  importance  as  in  time  —  was  that  of  Dr. 

and  others.    Dr.  Copland  found  this  lesion  in  Bright.  Not  onl3r  was  he  the  first  to  point  out 

the  pancreas  of  a  boy  fourteen  years  of  age  ;  the  pathological  relations  of  this  remarLAiJe 

several  other  organs  were  also  afiectedby  tt.^  phenomenon,  but  his  paper  is   distinguiifacd 

e.  Calculous  concretions  in  the  pancreatic  duct  by  a  singular  clearness  and  impartial itv,  sad 

and  its  branches  are  by  no  means  uncommon,  by  a  thorough  digestion  of  its  carefiiil}  p^' 

and  appear  not  unfrequently  to  be  the  cause  thered  materials.     He  thus  describes  the  pc" 

of  some  of  those  morbid  changes  that  have  culiar  condition  of  the  evacuntioas  that  fint 

been  already  noticed.     Sometimes  they  are  excited  his  attention : — **  A  portion  more  <t 

manifestly  in  the  duct ;  at  others,  though  pro-  less  considerable  assumes  the  character  c«f  sb 

bably  primarily  so,  they  appear,  from  oblite-  oily  substance  resembling  fiii,  which  either 

ration  of  the  duct  in  which  they  were  lodged,  passes  separately  from  the  bowels,  or  1000 

to  be  in  the  gland  substance.    They  are  usu-  divides  itself  ftom  the  general  mass,  and  iH« 

ally  white,  hut  occasionally  black  ;  they  vary  upon  the  surface,  sometimes  forming  a  thki 

much  in  shape,  being  sometimes  round,  and  crust,   particularly   about  the    edges  of  th.* 

sometimes  irregular ;  their  size  ranges  from  vessel,  if  the  fieces  are  of  a  semifluid  o  v 

that  of  a  pea  to  that  of  a  small  walnut,  and  sistence ;  sometimes  floating  like  globule*  ^-t 

their  number  from  one  to  twenty  ;  sometimes  tallow  which  have  melted  and  become  c<f^^  > 

they   are  scattered    throughout    the    gland,  and  sometimes  assuming  the  form  of  a  th  1 

sometimes  aggregated  in  a  mass.    Gendrin  fiitty  pellicle  over  the  whole,  or  over  the  »*( 

mentions  that   the  pancreatic  duct  is  some-  fluid  parts  in  which  the  more  aoKd  fiuurr  i 

times  clogged,  not  with  distinct  concretions,  fasces  are  deposited.     This  oily  matter  hi« 

but  with  a  chalky  powder.      In  respect  to  generally  a  slight  yellow  tinge,  sod  a  iK>*t 

chrmiral  composition  it  seems  probable  that  disgustingly  foetid  odour.** 
pancreatic  calculi  are  liable  to  some  varia*        Allcr  detailing  the  casea.  Dr.  Bright  iatt- 

tions.     Dr.  Peraberton  f  mentions  having  re-  tutes  the  following  analysis  of  then  t^"  la '  • 

cetved  one  from  Dr.  Biiillie  from  the  human  of  these,  chronic  ailmenta  terminated*  mco^ 

pancreas  which  consisted  entirely  of  carbonate  or  later,  in  jaundice  ;  and  in  all  of  tbrs  2 

of  lime ;  whereas,  one  from  the  ox  analysed  by  great  peculiarity  in  the  character  of  the  d<}i«* 

Dr.  Wol!aston  turned  out  to  be  phcmphate  of  tions  existed.  '  In  the  result  of  the  cxaanns- 

*  Medical  Diet    hoc.  Ht  ^^^^  ^^^  death  we  have  likewise  aone  i'*> 

t  On  tbs  Viscera,  p.  CD.  cumstnnccs  which  coincide  in  aU  —  1  Utr%» '  ' 
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*  Kver  gorged  with  hUe;  fungoid  racter  of  the  disease  nor  ulceration  of  the 
'4  the  head  of  the  pancreas ;  duodenum  is  necessary  to  the  production  of 
ulceratkm  on  the  surface  of  the  the  fatty  stools.     In  a  case  in  which  fatty 
Tiie  question   to  be  solved  is,  stools  occurred,  communicated  to  the  Society 
h  of  the  conditions  indicated  or  of  Medicine  of  Boston  *,  in  one  reported  by 
•  V    these    morbid  changes,  if  upon  Dr.  Alfred  Clarke,  of  Twickenham,  in  the 
the  peculiaritv  of  the  luvine  evacu-  Lancet  for  August  16.  1651,  and  in  one  re- 
depended  ?    l*hat  the  obstruction  of  ferred  to  by  Dr.  Kirkes  in  his  Handbook  of 
iliary  ducts,  or  eTen  the  total  absence  of  Physiology'!*,  the  pancreatic  disease  appears 
•ndicationofbiliary  secretion,  is  not  usually  to  have  been  clearly  non-malignant,  and  to 
rcoded  by  the  same  peculiarity  in  the  eva-  have  consisted  in  the  conversion  of  the  organ 
cuations,  many  cases  which  have  been  cau-  into  a  serous  cyst  in  consequence  of  obstruc- 
tiously  detailed  by  various  authors,  and  many  tion  of  its  duct ;  and  the  duodenum  seems  to 
which  we  have  all  observed,  bear  sufficient  have  been  quite  healthy.     In  two,  however, 
testimony  ;  and  I  was  therefore  induced  to  of  these  cases,  there  was  jaundice,  and  in  the 
ascribe  it,  either  to  the  existence  of  malig-  third  deficient  bile  in  the  evacuations,  so  that 
naot  disease,  or  to  that  disease  being  situated  the  pancreatic  disease  was  not  fure.   What  we 
in  the  pancreas.     That  the  simple  fact  of  want  for  the  clearing  up  of  this  subject  as  far 
malignant  disease  existing  is  not  necessari/y  as  the  pancreas  is  concerned  is,  a  case  in 
productive  of  such  ap|)earances  in  the  faecu-  which  the  pancreas  ahne  is  affected,  other 
lent  matter,  I  infer  trom  cases  both  of  that  organs  not  being  even  functionally  implicated, 
form  of  disease  and  of  melanosis  in  the  liver  and  in  which  there  is  during  life  a  clear  pre- 
to  a  very  great  extent  being,  within  the  scope  sence,  or  a  clear  absence  of  fatty  stools.  Until 
of  my  experience,  unaccompanied  by  any  such  such  a  case  or  cases  can  be  brought  forward, 
discharge,  though  the  evacuations  were  sub-  the  light  which  this  section  of  pathology  has 
nitted  to  the  most  rigid  observation.    That  thrown  upon  phvsioloey  will  still  leave  unde- 
lioiple  ulceratioD  in  the  bowels  to  any  known  termined  the  relative  importance,  in  effecting 
extent,  is  not  attended  by  any  such  symptom  the  absorption  of  fat,  of  the  different  digest- 
I  an  led  to  believe  from  knowing  that  neither  ing  agents  supplied  by  or  poured  into  the 
io  the  most  extensive  ulceration  of  the  large  duodenum, 
intestines  in  cases  of  dysentery,  nor  in  the 

vor^  cases  of  ulceration  of  the  small  inte&-  Bibuoorapht.  —  «.    Descriptive.  —  FFtrnm^ 

tines  in  fever,  in  diarrhoea,  or  in  phthisis,  does  f  f  «>™  I>«ct»is  cujusdam,  &<x  Pad.  1643.    Wharton, 

.nothing  of  the  kind  occur,    ^hether.  how-  j^^'Xfli^^'^S'^'Lf:^^ 

ever,  malignant    ulceration  of   the  mucous  Lend.,   1764.  L  vi.     Santorini,    Tabula   aepten- 

nenbrane  is  accompanied  by  this  symptom  dedm ;  Parma,  1776.  il/ar7o/il^  Manuel  d'Anatomie, 

I  cunot  assert,  though   I  have  often  seen  Paris,  1816.    MeeJM,  Manuel  d'Anatomie,  Paris, 

most  extensive  ulcers  of  the  pylorus  and  of  1?^5.   SiMd.    CruveOkier,  Anatomie  Dcacriptiye. 

the  rectum..where.  although  tke  evacuations  ^;;^S^^l^T^V^^ 

were  attentively  observed,  such  fatty  matter  Diff^rencas  que  le  Canal  Excn^tcur  du  Pancreas. 

was  not  detected.     As,  howerer,  a  malignant  &c,  Jo«r.  Compl.  des  Sc  Med.,  t  iv.  p.  870.  Quoin 

ulceration  of  membrane  did  exist  in  each  of  and  Sharpey'g  Anatomy.    7^ietkmann*»  Plates,  and 

the  foregoing  cases,  it  is  not  impossible  that  the  various  text-books  of  Descriptive  Anatomy, 

this  was  the  cause  of  this  symptom  ;  but  we  ^  Microscopical  structure. -itfa/wA*.  De  Vis- 

.  I         •  w«-^                   J    I          •  cenim  StructuHL    AnytcA,  Op.  om.,  t.  iii.   MvUer, 

must  bear  m  mind  that  such  ulcerations  are  physiology,  by  Baly.    Idem.    De  Glandular.  Secer- 

by  wo  meoMM  uncommon,  and  that  the  pheno-  nentiun^  Struct  Penit.,  Lipsie*  1830.     Gerber,  Ge- 

menoo  of  which  I  am  speaking  u  uncommon  ;  neral  and  Minute  Anatomy.     Berres,  Anatomica 

and  that  in  each  of  the  cases  it  was  accom-  Microacppica  Corp.  Hum.    Nicoiucci,  Suir  Iiitima 


pancreas,  ine  met  or  ine  intestinal  Gaz.  Med.,  1851.  Hryfelder,  Acad,  des  Sciences, 
ulceration  having  in  each  case  occupied  the  Juin,  1862.  Bernard^  on  the  Structure  and  Fane- 
duodenum  does,  however,  somewhat  climiniiih  tion  of  Glands,  Acad,  des  Sciences,  1862.    Knox,  in 

the  weight  of  this  observation,  for  that  cer-  Med.Gasette.                                    .    »  i^       , 

i.»i*  vT »  -^  f^^^*^»«^^  ««  ^»J.»..^«/.»  »»    -Rw  y-  Comparative  Anatomy. — Blumenbach,  Manual 

Uinly  »  not  so  frMUcnt  an  occurrence.      By  ^  Competitive  Anatom/,  bv  Coulson.     Cuvicr, 

Ihu  process  of  elimination,  and  by  the  in-  L^cons  d'Anat  Comp.,  t.  iv.  '  Tiedemann,  Sur  lea 

^ance  of  other  cases  more  or  less  analogous,  Diffdrences,  &c,  Journal  Comp.  des  Scienc«!8  M^., 

Dr.  Bright  conceives  that  we  may.  bring  the  t.  iv.    Grant,  Lectures  on  Comparative  Anatomy, 

circumsunces   of  the  diseased  structure  in  Lancet,  1833-4.     W'o^,  Elements  of  Comparative 

connection  with  thi.  symptom  within  a  nar-  j^^^^^,  Jj^-^V  ^'Lr^^^.  ""J^l: 

row  Imm  — -  duea»e,  probably  malignant,  of  ^^^     S/«,«it«,  Mutte/s  Archiv.  1849. 

that  pari  of  the  pancreat  which  it  near  the        a.  physiology Brunner,    Experiments    Nova 

dtvJewmm ;  and  ulccnUhn  of  the  duodenum  circa  Pancreas,  Amst,  1638.    Sylvtus,  Thes.  87.   De 

itfl/r    To  this  conclusion,  however,  so  care-  Usu  Lienis  ct  Glandularum.    Graaf,  JU^ner,  IH 

•howB  that  exception  must  be  taken :  cases  ffrkarton!  Adenographia.  ^fi//er.  Physiology,  by 
t^at  have  occurred  since  the  publication  of 

Dr.  BrigbCs  paper,  and  even  quite  recently,  •  Archiv.  G^n.  de  M^.  t  xix.  p.  215. 

bare  proved  that  neither  the  malignant  cha-  t  P-  ^^^ 
&ipp. 
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Baly.    Qoodmr^  The  Ultimftte  Secreting  Stnictare  upper  end ;   and  backwards  and  hnrardf  it 

«nd  the  Laws  of  its  Fanction,  Trans.  Roy.  Soc  of  ^he  lower,  so  as  Co  form  a  segment  of  the 

Edinb..  voL^j.    CjrclopiBdUii  of  Anatoniy^idf«  i^j^  ^^^^^^ 

Secretion  and  Digesuon.    A/eyer,  DicL  du  Soc  M6d.  f   .        ^      .           ,„„-»,«^  .h*  Iwmim  nT  f k« 

t.  uL  p.  283.    iWyce.  A  Trwitise  on  the  Digestion  ,    ^^  <#«  IS  to   support  tbe  bones  oTtBe 

of  Food,  mumenbadi,  Institut  of  PhysioU    Lenrtt'  lower  extremities;  to  transmit  to  tboa  frcw 

and  LoMtaigne,  Recherches  experimeoUles  sur  U  the  sacrum  the  weight  of  the  trunk  m  tbe 

Digestion.      TVedemann   and  Omelin,  Recherches  erect  position  ;  and  to  afbrd  a  basis  of  sup- 

Physiologiques  et  Chimiques  pour  servir  a  I'His-  ^  in  the  sitting  posture.     It  also  Ibrmss 

^^Sni^^^'oKi^  ^^TDT'ro^SS^;  P«>t?ct|ng  e„clo.ar«  w  the  -P«t«.  «k« 

Sucre,  8ic.,  Archf&^n.  de  Med.,  1848.  Idem.,  Du  Sue  within  it.  and  gives  attachment  to  tbe  sbdo- 

Pancreatique,  &c,  Arch.  G^n.  de  Mdd.,  1849.  Bidder  minai  and  leg  muscles, 

und  Schmidt,   Die  Verdauun^sgeschafte  und  dec  This   bone  is  usually  described  m  three 

StoffwechseU  Leipeig.  1852.    -^/«^,  J^  Adipis  Con-  separate  portions,  into  which  it  b  separable 

T^  ^^Z'^.n^T^^i^l^.  etfc:^  -  yo«n«  |^rsons,  and  which  ^  ^r^ 

lojrinui  Paris,  1853.     Freriehs,  Wagner's  Hand-  spectively,  the  haunch  bone  or  ifivsi  (dm  Huft. 

wdrterbochderPhysiologie^yol.  IT.  Cb/m,  Comptes  bcin.  Germ.;  Cllamf  Fr.);   the  seat  hone  or 

Rendns.  itchiwn  (ro  i<rxu>v.  Or. ;  oat  Siizbemf  ticfn. ; 


Morbid  Anatomy,  chap.  xii.  Pembertan,  Diseases  of  Of  these  three,  the  ilium  forms  tbe  upper 

the  Abdom.  Viscera.  Feanuide,  Aled.  Gaz.,  voL  xlvi  eipanded  portion,  and  the  pubea  and  ischium 

Mondiert,  Archir.  GAu  de  M^,  t  xii.    Batur^  ^g  i^^^^  perforated  portion ;  the  fonser  bdof 

Chir.  Trans..  toL  xTili.     Th<mp$on,   Library  of  In  the  perfect  bone,  howerer,  these  three  sre 

Medicine,  vol.  iv.     Lawrtmee,   Med.  Chir.  Trans.,  completely  soldered  together  by  bony  noionn 

Tol.  xyL  Copfamdj  Med.  Diet,  Article  **  Pancreas."  the  central  constricted  portion,  where  each  ro» 

Grost,  Archir.  G^n.  de  M^,  t,   xix.     ^^a»  tributes  to  form  a  deep  cavity,  extemUr,  for 

Handbook  of  Physiology.     CtorAe  (Dr.  Alfred),  ^j^^  reception  of  the  head  of  the  thigh  boae. 

Lancet,  Aug.  185L  j,    ^^^  cavity  the  thi«  portions  rsd-J ; 

^    ^  tbe  ilium  upwards,  the  iscbium  dowawards, 

and  the  pubes  forwards,  each  contributing  to 

PELVIS.   (iri\vty  Gr. ;   Pehii,  Lat. ;   le  support  the  thigh  bone  by  its  centralextreoiitr. 

Btssin^  Fr.;    das  Brcken,  (Jerm.) — The  pel-  The  innominate  bone  may,  however,  be  raoit 

vis  is  the  bony  girdle   which  connects  the  briefly  described  as  one  bone,  consisting  of 

spinal  column  with  the  bones  of  the  lower  or  two  iurfacet,  extemai  and  iniemai;  bounded 

binder  extremities.  by  four  borders,  superior,  inferior^  anierior,  sad 

It    derives    its    name  from  its    supposed  posterior, 

resemblance    in    the   human   subject    to   a  The  superior  border,  formed  etitird^  by  the 

basin.     Its  figure,  however,  varies  greatly  in  ilium,  is  the  most  r^ilar  and  the  most  es* 

diflerent  animals.     The  description     which  tended.     It  forms  an  arch,  directed  iron  be* 

follows,   refers    to    the   human   male  pelvis,  hind   forwards  and   outwards,    and  mnel 

which  may  be  taken  as  a  standard  of  com-  laterally  so  as  to  present,  on  looking  at  it 

parison.     It  is  composed  of  three  principal  from  above,  the  soape  of  an   italie  /;  the 

pieces,    two   of  which   are  symmetrical   in  smaller  concavity  being  posterior  and  mrected 

shape,    lateral    in    position,   connected    an-  outwards ;  and  the  larger,  anterior  and  di- 

teriorlvt   and   called  the   innommale  bones  i  rected  inwards,  contributing  to  form  tbe  gr* 

and  the  third,  called  the  sacrum,  intervenes  neral  concavitv  of  tbe  internal  aur^ce.    Tail 

between  the  former  nt  their  posterior  extre-  border  is  thickened  in  a  somewhat  irr^guhr 

mities,  and  connects  them  to  the  spinal  column,  manner,  forming  what  is  called  the  crest  Iftk 

of  which  it  forms  the  inferior  or  posterior  ilium  (a,  c,  b),  upon  which  ma?  be  tiaccd  as 

portion.     Appended  to  the  lower  extremity  internal  and  an  external  lip,  ami  a  rough  broad 

of  the  sacrum  is  a  small  bone,  the  coccyx, —  central  line.    These  ridges  are  caused  by  die 

the  representative  of  the  caudal  bones  m  the  attachment  of  tbe  abdominal  nmsdes.  '  Tbe 

lower   animals,  —  which,  as  influencing  the  external  lip  is  called,  by  some  authors^  Mr  n* 

shape  and  completing  the  formation  of  the  perior  curved  line  of  the  ilium.     Tbe  crest  a 

walls  of  the  pelvis,  is  considered  as  a  part  ver^much  thickened  and  irregular  at  the  pot* 

of  it.  tenor  extremity,  where  it  terminates  in  a  badi* 

The  In NOHiNATB  Bonr  (Os  innominalum,  ward  projection,  the  posterior  superior  tfmm 

toxarum,  site  pelvis  lateralis,  Lat ;   fOs  d'ile,  process  (6).     It  is  also  thickened  into  an  out* 

cjxaux,  Fr. ;  das  w^enannte  Bein,  Germ. ;  —  ward  projection  a  little  in  front  of  the  centre 

Jigs.  76,  77.)  is  a  bone  of  so  irregular  a  (c),  and  also  in  a  less  degree  at  tbe  aatcrior 

shape  as  to  leave  it  without  a  name  in  the  fan«  extremity,  where  it  projects  forwards,  kmH 

ciful  nomenclature  of  the  older  anatomists,  the  anterior  superior  spinous  proens  (a). 

It  is  broad  and  expanded  at  the  tipper  ex-  The  anterior  border  consists  of  an  off^ 

trcmity,  rounded  and  perforatc<l  at  the  lower,  vertical  portion  formed  by  tbe  ilium,  aoii  • 

constncted  in  the  middle  like  a  figure  of  8,  lower  oblique  portion  formed  by  the  put^ 

and  bent  into  a  curve,  with  its  concavity  di-  It  commences  above  at  the  anterior  supcnor 

rected  forwards,  upwards,  and  inwards,  at  the  spine,  an  inch  below  which  it  presents  s      '^ 
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fnijectioa caSedibe anterior hifiriortinaout  pro-  (/},  Above  tbU  the  borJer  is  thin,  rounded' 
erit  (d),  the  two  bang  separated  by  a  smoothly  and  verticiil,  becoming  gradually  much  tliicker 
eJfed  Mfot  (u).  Below  the  inferior  Bpine  ia  and  finally  curving  sharply  backwards  and 
inother  iadentation,  wider  and  less  deeply  downwards,  it  thus  forms  a  large  notch,  tho 
mvked,  ud  forming  part  of  the  overhanging  greoitdofic.formed  principally  by  tne  ilium  (ni). 
cilge  of  the  cavity  for  the  thigh  bone,  and  To  this  succeeds  a  tapcrinc,  elongated,  and 
in  which  ■  nniscle  lies.  To  this  succeedn  be-  depending  prominence  called  the  paiterior  in> 
low,  another  rounded,  less  strongly  marked  firior  ipinoiu  proceii  of  Ihe  i&'uin[n],  serving 
prooiinence,  in  which  the  iliuni  and  pube*  for  the  attachment  of  ligaments.  The  border 
ire  united,  called  the  iHo-pecdntal  rnunenre  then  presents  an  insignificant  rounded  notch, 
{t).  From  thia  point  commences  the  ob<  with  a  thin  edge;  and  finally  terminatea  in 
Inue   or  inward   direction   of    this   border,     the  superior  border  at  the  potltrior  tvperiar 

whkd  it  for  about  two  inches  smooth  and    ilMK^ptttf,  already  described. 

rounded  (or  a  muscle  to  glide  over,  and  then 

proenU  a  fourth  well  marked,  acute,  forward  *%-  '6. 

{trojection  called  the  tpne  of  Ihe  pvbii  ( /), 

which  is  cDntioDcd  by  a  rough  strongly  marked 

ridge,  the  (Te»(  ^/fejjuii  (/,g),  to  the  ter- 

mioalion  of  this  border  in   an   Bbnq>t   right 

■n^e,  the  angle  of  the  pitlrit  (e).     All  these 

enuncocei  reault  from  the  hnplaDtation  of  the 

ItodoDs  of  muscles  of  Ihe  leg  or  abdomen. 
TTie  afcrior  ftonfcr,  compowd  partly  by  the 

pobii,  but   principally  by  the   ischium,  here 

commence*.     It  is  arranged  first  in  a  rough,   | 

inJcnied,  plane,   oval,   and   vertical   surface, 

vhicb  io  the  living  bone  is  united  by  Ebro-  ' 

onilage  to  innominate  bone  of  the  oppoNte 

Bite,  and  forma  the  lymphyiit  of  Ihe  pubii ;  — 

"I'f'ii't  to  S"""  together  (4).     The  posterior 

borJef  of  this  articular  surbce  is  often  raised 

iatoaridge,  projecting  backwards,  eapeciulty 

in  old   persons,     Cruveilhier   mentions  one, 

obsfTved  in  a  woman  who  had  borne  many 

chilJtm,  where  this  w.is  a  perfect  crest.     Be- 
to*  ibi)  point  the  border  assumes  a  direction 

tending  first  downwards  and  outwards,  and 

Chen,  somewhat  sharply,  curving  upwards  and 

tvckwards.    Just  below  the  symphysis  it  pre- 

Kniia  sharp,  rough,  irre^ar  ridge,  with  a 

conuderable  outward  eversion,  affording  attach- 

BKnt  to  strong  fascin  and  muscles  of  the  leg  E-rltmal  viir  o/lU  imuiminalt  tent. 

sad  periDeum,  and  to  the  root  of  the  penis. 

At  the  most  depending  part  it  gradually  widens  The  external  or  femoral  lurface  of  the  os 
biosveryrou|h,lBi^e,ekingated,androunded  inoominatum  (J!g.  76.)  at  its  upper  or  iliac 
lubtrodty,  3  inches  long  by  I^  broad  at  it«  portion  is  directed  outwards,  backwards,  and 
ponaior  extremity,  the  luSeroii/if  of  Ihe  Uchium  slightly  downwards;  at  its  central  part  out- 
(0-  Ttna  tuberosity  has  a  general  inclination  wards  j  while  its  pubic  and  ischiatic  or  lower 
outwinl;  and  along  its  inner  margin,  which  part  is  directed  forwards,  downwards,  and  out- 
projects  lower  than  the  outer,  is  a  raised  ridge  wards.  The  iliac  portion  ii  broad  and  fan- 
hi  the  attachment  of  the  great  sciatic  liga-  shaped  above,  whence  this  upper  portion  ii 
Dent,  Upon  it  are  implanted  the  large  pos-  called  the  ala  or  uriitg  of  Ihe  iHma.  It  is  convex 
Iciur  leg  mnsclcn,  and  in  the  sedentary  post-  at  its  anterior,  and  concave  at  its  posterior  por- 
tioa  the  trunk  ia  supported  by  it.  Hence  the  tion,  following  the/curve  of  the  crest  baore 
naiDe  of  this  portion  of  bone  (from  iex""  mentioned,  The  concavity  is  termed  by  many 
■■^Winc — quod  sustineat  sedentes),  and  also  writers  the  eilemai  iliac  foua.  The  convexity 
iu  Oennan  appdbuion  (Sitibein  or  Siti-  is  increased  bv  a  ridge  of  thick  bone,  whicn 
Hii^),  passes  vertically  downwards  from  the  thick- 
J^  pMtenar  border  commence*  above  tbts  ened  portion  of  the  crest  to  the  cavityforlhe 
tobcnwy.  Its  direction  is  firat  vertical,  and  thigh  bone.  At  the  posterior  part  of  this 
■kn  irr^nlarly  horiiontal.  It  is  formed  by  surface,  close  to  the  termination  of  the  crest, 
the  iKhhun  and  ilium.  Above  the  tuberosity  is  an  elongated  rough  imprnuion  of  a  lome- 
nt  the  iwlium  is  a  rounded  groove,  in  the  what  triangular  shape,  having  its  base  at  the 
frediMtte  covered  by  cartilage,  and  called  the  superior  and  inferior  posterior  spines,  and 
matt  KMlk  or  oUfovlor  noteh  (k),  over  which  tapering  off'gradually  along  the  crest  for  about 
a  anude  gbdes.  Then  occurs  a  sharp  pro-  three  inches,  which  marks  the  origin  of  k 
nincnt  proccfs,  turned  considerably  inwards,  great  muscle — the  gluteus  mB!iimu9,and  which 
litiiig  Ktaduneot  to  a  strong  ligament  and  may  be  called  the£/u/(Wi'i»f»vjiiDn(l].  In  the 
•oacMiiclcs,iiKlcaHedUie«i>Meo/(iei(eA/ui«  middle  of  this  surl'ace  is  a  sUghtIv  attti-  ' 
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line  of  an  irr^ilar  curvulure,  commencing    anterior  inferior  fiflh,  to  the  formation  of  tbe 
posteriorly  at  the  centre  of  the  great  sciatic    cotyloid  cavity.  Externally,  tbe  Mm  fifthg 


notch,  and,  passing  upwards  and  forwards,  to5tf/um  is  convex,  rounded,  rough,  and  marked 

terminates  in  the  crest  a  little  posterior  to  the  above  and  behind  by  the  attachment  of  the 

anterior  superior  spine.    This  is  the  tuocrior  capsular  ligament  of  the  hip-joint  (  6).    It 

curved  Une  (8)  —  (posterior  of  Cruveilnier)«  is  here   perforated    by  numeroua    foramiaa 


Below  this  is  another  line  of  a  like  character,  for  the  admission  of  nutritive  Tcneb.    It  is 

the  m/erior  curved  line  (3)  —  ^the  anterior  of  much  better  pronounced  above  and  behind, 

Cruveilhier) ;  which,  commencing  an  inch  be<-  where  it  presents  a  broad,  thick,  convex  wt» 

low  the^other  in  the  sciutic  notch,  gradually  face,  than  in  front  where  it  is  shallow,  thin, 

diverges  from  it,  and  terminates  anteriorly  at  and  slightly  depressed.      The  points  where 

the  inferior  spinous  process  of  the  ilium.  The  this  difference  is  indicated  are,  tbe  inferior 

surface  presents  numerous  small  circular  open-  spine  of  the  ilium  above,  and  tbe  cotyloid 

ings  for  tbe  admission  of  the  nutritious  vessels  notch  below. 

of  the  bone,  all  of  which  have  a  direction  Springing  from  the  cotyloid  cavity  are  two 
downwards  towards  the  articular  surface?.  branches  of  bone ;  one  from  the  inferior  pait. 
About  an  inch  and  a  half  below  the  inferior  thick,  massive,  directed  downwards  and  bark- 
curved  line  is  a  hu'ge  articular  cavity  for  the  wards  called  the  detcending  ramuM  or  body  ofAe 
reception  of  the  head  of  the  thigh  bone,  which  iM<^ium{p) ;  and  the  other,  from  tbe  anterior 
is  named  the  acetabulum,  or  coiy/M  cavity , —  part,  slighter  in  structure,  and  directed  obti- 
KOTvXft,  a  cup  ;  and  tlSoc,  like  (4).  This  is  a  quety  downwards,  forwards,  and  inwards  m  tbe 
perfectly  hemispherical  excavation  of  about  two  same  plane  with  the  ilium,  called  the  konumtat 
inches  diameter  in  the  full  grown  male,  and  cir-  ramu$  or  body  of  the  pubis  Qf).  These  are  cm^ 
cumscribed  by  a  rough  irregularly  raised  brim  prolonged  at  their  further  extremities  into 
or  circular  border,  to  which  is  attached  the  flattened  tapering  processes,  which,  alter- 
circumferential  fibro-cartilage  or  cotyloid  liga-  ing  the  origmal  direction  of  their  rehpectire 
ment  of  the  hip-joint.  When  the  bone  is  pro-  portions  of  bone,  one  ascends  obliquely  in- 
perly  placed,  as  in  the  artictJated  skeleton,  the  wards,  and  tbe  other  descends  obliauely  out- 
axis  of  this  cavity  is  directed  outwards  and  wards,  to  unite  with  each  other  midway,  at  s 
a  little  downwards  for  the  better  adaptation  of  point  marked  by  a  slight  transverse  line.'  Thet 
the  femur ;  and  to  this  end  the  posterior  part  are  named  respectively  tbe  asoendiag  rmanu  *f 
of  its  circumference  is  much  thicker  and  more  the  ischium  (r),  and  the  descewdmg  nmms  tftke 
prominently  elevated  than  the  anterior.  Su-  pMs  (.t ).*  Together  they  form  the  inlerior 
periorly  it  is  still  more  evidently  prolonged  border  of  the  innominate  bone,  and  coaiplete 
outwards  at  the  point  where  the  before  men-  the  formation  of  a  large  oval  opening,  situated 
tioned  thick  vertical  ridge  of  the  ilium  springs  immetliately  below,  and  a  little  interaal  to  the 
from  it  Inferiorly  the  border  is  interrupted  cotyloid  cavity,  having  its  long  axis  directed 
for  the  space  of  an  inch  bv  the  cotyloid  notch  obliquely  downwards  and  outwards,  and  cated 
(5),  to  the  od^es  of  which  are  attached  the  the  oft/uro/or  or  thyroid  Jvramen  (o) — ^wpm^,* 
transverse  and  interarticular  ligaments  of  the  shield ;  and  ii?oc>  like.  The  edges  oif  this 
hip-joint,  and  which  is  continued  into  the  cen-  opening  are  thin,  bevilled  off,  and  rough,  (or 
tre  of  the  cavity  by  a  rough  depression  or  fossa,  the  attachment  of  a  fascial  ligament  wfaiik 
for  the  reception  of  some  lubricating  glands  closes  the  opening,  and  are  formed  entirely  bv 
and  the  interarticular  ligament  connected  with  the  ischium  and  pubes.  The  external  cdsf« 
the  femur.  The  bottom  of  the  notch  is  on  instead  of  meeting  the  internal  auperioHy,  t« 
the  same  plane  as  that  of  the  depression,  and  continued  inwards  in  front  of  it,  along  tbe 
aflbrds  an  entrance  for  the  vessels  and  nerves  superior  ramus  to  the  spine  of  the  pobes 
supplying  the  joints.  The  remainder  of  the  before  described,  forming  a  prominent  rib  of 
cavity  is  a  smooth  and  even  surjhce,  uniformly  bone  of  a  triangular  shape  (9),  its  base  abot- 
concave  and  circular,  which  is  covered  in  the  ting  on  the  cotyloid  cavity.  This  rib  is  cos- 
fresh  state  by  a  cartilage  of  a  semilunar  shape,  vex  vertically,  and  concave  kterally.  Bel 


The  broadest  |>art  of  this  surface  is  above  it  and  the  internal  edge  of  the  thyroid  fen- 
where  the  suf)erior  border  projects.  The  nos-  men  is  lefl  a  groove,  called  the  smb^fmbst  «r 
tcrior  extremity  is  prolonged  into  a  lip  which  obturator  groove  (/),  for  the  panage  of  a  nerve 
a  little  overhangs  the  notch  posteriorly,  and  and  vessels,  and  which  has  a  directioa  dows- 
terminates  exactly  opposite  to  the  broadest  wards  and  inwards.  The  junction  of  tbe 
part  of  the  overhanging  superior  margin.  The  horizontal  and  descending  rami  of  the  pobis 
anterior  extremity  is  the  narrowest,  being  is  called  the  angle  of  the  pubis,  and  it  b  bol« 
notched  slightly  by  the  groove  below  the  an- 
terior inferior  iliac  spine  on  the  anterior  bor-  *  There  has  been  mach  confVislon  fai  tb^spfft^; 


der  of  the  bone  before  mentioned.    At  the  *'^.^^f^°*'",^^^  ^„'^^^f^ Jf^^  !?J^ 

bottom  of  the  couloid  fossa  may  be  tracetl  f^  the"cotJloid  p^rUoo  only.  TSJ  t«m  A^  m 

two  lines  arranged  m  the  shape  of  a  T,  the  confined  aIm  by  Mme  to  the  scetii&aUr  part  « tW 

lower  limb  of  which    divides   the   cotyloid  ischium.    The  expressions  AoriaNilal  aaJ  dbs 


notch  into  nearly  equal  portions.  These  mark     rami  of  the  pnbU  and   oMtn^  ramw  rf  ^ 

the  fetal  division  of  the  bone  into  three  por-    ^«'?\«" ?;««  yP"*^  **?"  'i^^T^Jtfg!^^ 
.;^«.  ^  «K;.h  fK*  n;..m  r«ntr;K..f-..  fhJZ^     P«»yK  obhquity  was  obtsinod.    Tb#  fcns«  mmU 


tions,  of  which  the  ilium  contributes  the  two     j^^.^,,    y^  ^^i  ^pen«ded  by  tb«  won 
su|}erior  6fths,  the  ischium  the  infeuor  pos-     m,d  inferior,  and  thwie  applied  to  UMiKlualnBl 
terior  two  fifth%  and  the  pubis  the  n  maiirjig    by  on^erwr  uid  posterior,  orgrtata'  aad  9u 


TELVia  lit 

io-wtA,  roD^,  and  broad  in  front,  for  the  depression  for  the  atlncfaincntDfiiiter-osseouS 
■itKhmoitoftoiiieniuiclesorthel^.  There    ligamenlt  (7). 

trenumerouB  nutritious  openings  on  this  bur-  The  Hntcrior  two  thirds  of  the  internal 
faceof  ifaeiicbiuininUpubis,  wnicharechieA;  iliac  surface  fornn  a  complete  smooth  and 
dirccled  toitan/i  the  cotj'loid  cavitj.  regular  hollow  called   the  intental  Uiae  Jbtia 

(4)  for  the  reception  of  a  muscle,  which  is 
'V* ""  continued  donnwards  and  forwards  into  the 

groove  before  described,  below  the  anterior 
inferior  spine  of  the  ilium  (^  toe)*  At  a  small 
di^ance  in  front  of  ihe  articular  surface,  ii 
a  large  nutritious  ojicning,  directed  down- 
wards  and  forwards  towards  the  cotj'loid 
cavity,  for  the  pHssage  of  the  principal  nu* 
tritiTe  artery  of  this  bone.  Many  others  of 
less  calibre,  all  directed  downwards,  also  exist 
on  this  surface.  Passing  downwards  and  for- 
wards from  the  angle  of  the  sacro-iliac  arti- 
culur  surface  is  a  thick,  ronniled  and  arched 
ridge  of  bone  (5),  which  serves  to  transmit 
the  weight  of  the  spine  from  the  sacral  arti- 
cular surface  to  the  femur  at  the  cotyloid 
articulation.  Just  behind  the  ilio-pectineal 
eminence,  before  described,  this  line  become! 
more  salient,  and  passes  from  this  point  to 
the  spine  of  the  pubei  as  a  well  marked  pro* 
jecting  crest,  the  Uio-pectintal  tme  (6),  wnich 
serves  for  the  attachment  of  a  muscle  of  the 
leg,  and  some  strong  fascia;.  The  internal 
lur&ce  of  the  pubis  and  ischium,  and  the 
small  inferior,  or  true  pelvic  portion  of  the 
ilium,  are  seen  below  this  line,  which  separates 
them  from  the  iliac  fossa.  Postenorly  \i 
Imli. rill  'T-r  -f'^  —  in-f— •"'--,  '^"^  "  broad,  flat  Burface(p),  to  which  is  op- 

posed the  cotyloid  cavity  externally,  and  the 
The  hUnuJ  at  pelvic  lurface  presents  fur  rough  lines,  marking  the  junction  of  the  three 
eiamiasiiun  >  nuperior  or  iliac  portion  di-  component  bones,  are  repealed  more  strongly 
rectal  forwards,  upwards,  and  inwards,  and  and  more  extensively  here  [ban  in  the  coly- 
an  inferior  ischio-pubic  portion  directed  in-  loid  cavity  itself.  They  form  a  Y  shape,  the 
■rardi  and  backwards.  posterior  limb  of  which  is  directed  backward 

The  iliac  portion  is  rough  at  the  posterior  to  the  toji  of  the  ^reat  sciatic  notch  j  one 
Ihiid,  and  ii  mariced  by  a  thick,  massy,  irre-  branch  terminates  at  the  pectineal  eminence ) 
fulir  prDminence,  just  below  the  posterior  and  the  other  at  the  obturator  opening,  where 
nireaiity  of  the  crest,  which  is  continued  to  it  passes  into  the  commencement  of  the  sub- 
the  jioMerior  superioT  spine,  and  serves  for  pubic  groove  ((),  the  termination  of  which 
tbe  ■ttariiiuent  of  powerltil  ligaments  which  was  described  with  the  external  surface.  An- 
coontct  tliis  bone  to  the  sacrum.  This  may  teriorly  is  seen  the  inner  aspect  of  the  obtu- 
bc  called,  for  brevity,  the  iliof  lubmuilff  (1).  ralor  foramen  (o).  and  the  posterior  surfaces, 
Aa  inch  and  a  half  below  this  is  an  angu-  and  slightly  marked  line  of  union  of  the 
lar  or  Kmiluimr  arlicular  lurjace,  the  laceal,  branches  of  the  pubis  and  ischium  (r,  i\, 
or  nrn/or  (X),  to  which  the  sacrum  is  at-  which  are  smooth,  rounded  of,  and  laterally 
t^bed  in  the  complete  pelvis.  This  surface  convex  for  the  apposition  of  the  pelvic  viscera. 
i»  generally  more  or  less  rough  and  irre-  Below  is  the  inner  aspect  of  the  great  tuber- 
fulu-,  for  the  more  firm  attachment  of  tbe  osity  of  the  ischium  (■).  which  is  also  smooth 
■nicular  cartilage.  It  is  composed  of  two  and  concave  for  the  lite  purposes. 
clongBtci]  portions  placed  at  nght  angles  to  Inlemal  ttmdure  of  tlie  iimonmiate  baae, 
neb  other,  of  which  the  inferior  u  the  longer,  —  Like  other  irregular  bones,  the  haunch- 
vul  11  directed  horizontally  backwards  to  the  bone  is  composed  of  cancellous  structure, 
posterior  ialerior  spine,  parallel  with  and  close  encased  in  layers  of  laminated  bone,  morti 
■bore  the  upper  boundary  of  the  great  sciatic  or  less  thick,  as  strength  and  tenacity  ore  re- 
D(>idi(a,n),  while  the  superior  is  directed  quired.  The  thickest  and  strongest  part  of  the 
lertically  upwards  towards  the  crest  of  the  haunch-bone  is  the  arched,  rounded  rib,  ex- 
ilium,  to  which  its  raised  anterior  border  is  lending  from  the  cotyloid  cavity  to  ihc  au- 
prolooged  by  a  well  marked  ridge  (3).  At  the  ricular  surface  and  tuberosity  of  the  ilium, 
anele  oTjuDCtion  of  these  two  limbs  is  gene-  which  is  ihe  direct  line  of  pressure  from  ihe 
Tally  to  be  tea  a  decfi  hollow,  while  the  ex-  spine  to  the  Ic^  A  cross  section  of  thii 
coity  of  the  inferior  limb  is  bevelled  off*  to    part  of  the  bone  is  nearly  an  inch  in  diai 


d  to  elevalions  on  the  opposed  sur-  generally,  at  its  narrowest  point.  The  do- 
Lrc*  of  Ihe  sacrum.  In  the  retiring  angle  scendlng  rami  of  the  ischia  are  the  next 
limMidby  ibeaurkular  anrfiueisaveryroiigh    in  point  of  strength,  for  supjioriing  the  l>ddj 
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Jn   the  Bitting   posture.     These   parts   are  articular  surfiice  placed  in  the  laedian  lioei 

composed  chiefly  of  hard,  laminated    bone  with  its  long  diameter  half  an  inch  in  extent, 

of  dense  section.     The  crest  of  the  ilium  and  directed  transversely.  To  it  is  articulated 

is  of  a  spongy  structure,  as  also  are  the  the  base  of  the  coccyx, 
thick  masses   of  bone   at   the  tuberoiuties        The  anterior  or  pelvic  iurfaee  is  snxMth 

of  the  ilium  and  ischium,  and  around  the  and  directed  forwards  and  downwards,  fora- 

cotyloid  caTity.    The  thinnest  parts  of  the  ing  the  posterior  wall  of  the   true  pdvis. 

bone  are  at  the  bottom  of  this  carity,  and  It   is    widest    above,    opposite    the   tatenl 

in  the  centre  of  the  iliac  fossa,  at  which  masses  of  the  base  M.  A  little  below  this  point 

places  is  so  little  cancellous  structure,  that  it  is  about  three-fourths  of  an  inch  nar* 

the  thin  laminae,  forming  the  whole  exterior  rower  (J)\     It  then  widens  again  to  the 

of  the  bone,  meet  each  other,  and  are  so  thin  extent  or  nearly  half  an  inch  (/),  and  tbca 

as  to  be  sometimes  translucent.  graduallv  tapers  to  tJie  apex*    It  is  cooMdcr- 

Tbe  Sacrum  (Syn.  ro  tc^r,  6r.;  0$  ta^  Ably  arcned  from  side  to  side,  especially  at  its 

crum^  boiilare^  Lat. ;  POm  sacrum^  Vr.;  daM  superior  part,  where  it  has  a  transverse  cur> 

heiSge,  or  Kreuz  Bein^  Oerm.)   is  a  single  mature,  varying  from  half  to  three  <|uarten  of 

pyramidal  bone,  flattened  antero-postenoHy,  &"  inch  in  central  altitude.    Longitudinallj, 

and  placed  in  the  median  line,  with  the  apex  ^<>»  this  surflice  is  curved  to  a  still  greater 

downwards,  the  anterior  aspect  being  directed  ^^^  wid  with  greater  variationa,  upon  the 

downwards  and  forwards,  and  the  posterior  comparative  extent  of  which,  in  male  and 

upwards  and  backwards.  female,  anatomists  are  much  disagreed. 

Its  oJffUe  is  to  form  a  basis  of  support  to        ^^  ^^^  side  of  the  median  line  are  ibar 

the  spmai  column  and  its  appendages,  and,  holes,  the  anterior  tacral  farawinm^  separated 

acting  like  the  keystone  of  an  arch  between  ^^^^  ^^^  other  bv  three  rounded  liaajser* 

the  muinch-bones,  to  transmit  to  them  its  Ff^x^**^'  of  bone  about  half  an  inch  wide(4X 

superincumbent  weight.    It  also  encloses  and  ^"^  phiced  at  eoual  distances  of  rather  more 

protects  the  terminal  divisions  of  the  spinal  ^^an  half  an  incn  from  the  median  line.    The 

cord,  and  transmits  them  to  the  inferior  parts  '^^  upper  holes  are  of  equal  size^  and  mnch 

of  the  body,  and  it  completes  the  pelvic  ca-  ^gcr  than  the  two  lower.    Eaich  is  coe* 

vity  behind,  and  aflbrds  attachments  to  the  nected  to  its  fellow  on  the  opposite  side  bf 

strong  muscles  of  the  back.     It  presents  for  ^^"'^  raised  transverse  ime»  (5),  which  man 

exammation  fi>ur  tw/aces;  anterior,  posterior^  ^^  ioetal  separation  of  this  bone  into  five  vcr* 

and  lateral,  a  base  and  an  apex.  tebne ;  ana  extending  outwards  and  down* 

The  base{J!g,18.A)  is  directed  forwards  and  *^&rds  from  each  hole  is  a  groove  continaed 

upwards,  and  has  a  general  resemblance  to  the  obliquely  downwarda  to  the  bordera  of  the 

upper  surface  of  a  vertebra,  the  lateral  parts  bone  (6).  ^  Below  the  last  sacral  holci  oa 

exactly  corresponding  to  each  other,  as  in  ^^b  side,  is  a  shallow  notch,  in  the  outline 

most  single  bones.   In  the  centre,  anteriorly,  is  9^  ^^^  bone  (c,  c^  which  is  transfonned  into 

a  large,  plane,  oval,  articular  surface  (1)  for  ^  foramen  by  the  attachment  of  the  umt 

fibro-cartilaginous  union  with  the  last  lumbar  transverse  tubercles  of  the  coccjrx*    Tncre 


vertebra,  of  which  the  long  diameter  is  placed  ^  many  openings  for  nutritive 

transversely,  and  about  two  inches  long.    On  ^bis  surface,  directed  generally  towards  the 

each  side  of  this  surface  extends  a  large,  fan-  centre  of  the  bone. 

shaped,  flattish  mass  of  bone  (2),  spreading  "^be  posterior  sutfaee  (JSg,  b)  is  rough  far 
externally,  with  a  rounded  anterior  border,  muscular  attachments,  and  directed  nowards 
arching  laterally,  and  forming  part  of  the  brim  And  backwards.  It  is  narrower  than  toe  op- 
of  the  true  pelvis.  On  the  posterior  bolder  posing  parts  of  the  anterior  at  the  oppcr 
M  seen  a  rounded  prominence.  At  the  junc-  F^  ^^  ^be  bone  generally,  by  rather  more 
tion  of  the  latecal  masses  with  the  oval  arti-  ^^n  half  an  uich.  According  to  Hr.  Ward, 
cular  surface  posteriorly,  two  articular  pro'  ^  transverse  section  of  the  sacrum,  an  indi 
c«»ir«  (a,  sOp^^ct  upwards  and  backwards  to  below  the  base  (at  the  second  sacral  vcr* 
articulate  with  those  of  the  hut  lumbar  ver-  tebra),  shows  that  in  this  place  the  postcfisv 
tebra.  Their  roots  are  marked  anteriorly  by  surface  is  wider  than  the  anterior  by  three 
deep  grooves,  in  which  lay  the  last  lumbar  fifteenths  of  an  inch,  so  that  the  ancraJ  wedge 
nervea.  Their  articular  ficets  are  sliffhtly  con-  ^?  bere  reversed  in  obliquity,  which  he  cos- 
cave,  circular,  vertically  placed,  and  directed  aiders  of  importance  in  reaistiii^  anterior 
backwards  and  inwards,  and  receive  between  dislocation  of  the  sacrum.  Above  thia  post, 
them  their  counterparts  on  the  last  lumbar  ver-  ^c  anterior  surface  is  three  stxtcentha  of  m 
tebra*  Springing  rrom  the  roots  of  these  pro-  ^nch  wider,  and  below,  it  resumes  its  snpe- 
cesses,  two  long  lanwue  (\  a)  pass  backward  riority  in  width  by  four  sixteenths.  In  some 
and  inwards  with  much  downward  inclination  pases  the  back  and  front  are  of  equal  widtb; 
to  meet  each  other  in  a  stunted  median  spinous  ^  others  the  anterior  diameter  exceeds  the 
process  (8  b),  the  commencement  of  tne  sa-  posterior  throughout, 
oral  crest.  They  correspond  to  the  himinse  '^  general  curvatures  are  convex,  foBowini 
and  spines  of  the  true  vertebne.  The/oramen  the  concavities  of  the  anterior  surfiKe.  la 
(3  b)  enclosed  by  them  u  trian^lar  in  shape,  the  median  line  are  four  spinous  processes 
and  of  considerable^  sixe,  and  u  the  superior  (2),  the  first  of  which  has  been  described  with 
opening  of  the  sacral  canal.  the  bsse,  connected  by  s  disrp  vcrticsl  ri^p 
the  apex  (3  a)  is  a  small  oval,  horixontal  of  bone,  and  corresponding  to  the  fear  upper 
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than  in  the  true  vertebrae,  and  are  first  ma-*  this  bone  is  often  found  ankylosed  to  the 

fifeat  in   the   bodies    of  the   three  upper  sacrum.    According  to  M.  Weber,  each  coc- 

(M'  B.  ")•  at  the  second  or  third  month  of  cygeal  vertebra  has  two  to  four  points  of 

fetM  life,  and  in  the  two  lower  at  the  fourth  ossification. 

vr  fifth  month.    The  lateral  points  are  de-  Pelvic  Articulations  awd  Ligaubnts. 

veloped  between  the  sixth  and  ninth  fcetal  — The  ar/tct<ila/i(m«  of  the  pelvis  arrange  them- 

iDontbs,  and  are  united  to  the  bodies  (each  selves  into;    1.  those  connecting  the  pelvis 

after  joining  with  its  fellow  opposite  at  the  with  the  spinal  column,  or  lumho-pehic  articu" 

spinous  tubercle)  at  from  the  second  to  the  la^oni ;    2.  those  of  the   pelvic  bones  with 

luth  years  of  age,  beginning,  according  to  each  other,  or  proper  pehic  ariiculationt ;  3. 

Quain  and  Sharpey,  at  the  htaesi  or  fifth  ver-  those  connecting  them  with  the  thigh  bones, 

tebri,  and  going  tijpKwrrdlr.    Besides  these,  there  or  fivurro-pelvic  ariiatlations.      The    second 

are  two  characteristic  points  of  ossification  class  of  articulations  are  those  with  which  we 

found  in  each  of  the  three  first  sacral  vertebras,  have  more  immediately  to  do.    The  first  clasi 

which  are  placed  immediately  above  the  three  may  be  alluded  to  as  necessary  for  elucidation 

upper  anterior  sacral  holes,  exactly  in  the  of  the  subject.    The  last  class  come  more 

line  of  pressure  firom  the  ilia  to  the  median  particularly  under  the  consideration  of  the  hip 

line  (6).     These  appear,  from  above  dowti'  joint. 

wards,  at  the  aaroe  time  as  the  posterior  la-  The  ligaments  of  the  pelvis  are  of  twc 
teral  centres  just  described.    They  unite  first  kinds:  )•  those  which  are  closely  connectec 
with  the  posterior  lateral  osseous  points  of  with  the  several  articulations,  or  intimate  Uga* 
their  respective  vertebrae,  and  with  them  join  ments ;  and,  2.  those  which   connect  distant 
their  respective  central  masses.  Consequently,  portions  of  its  osseous  structure,  and  are  coni- 
the  three  first  sacral  vertebrs  have  each  five  plementary  to  the  articulations  or  accetsory 
prinuury  ossific  centres,  and  the  two  last,  each  ii^aments.    The  former  will  be  best  described 
only  three;   the   whole  number  of  primary  with  the  articulations  of  which  they  form  part, 
points  of  oasification  in  the  sacrum  being  Lumbo^peivic  artictdfttions, —  The  sacrum, 
thus  twenty-one.  and  through  it  the  pelvis,  is  united  to  the 
At  the  age  of  sixteen  years,  the  epiphysial  last  lumbar  vertebra  by  exactly  the  same  mean.* 
w cowtptementary  ossific  points  begin  to  form,  as  the  vertebrae  to  each  other,  viz.: — First. 
vix.:— On  each  articulating  sur^ce  of  the  by  an  ampfd-artJirodial  joint,   composed   of 
bodies  of  the  sacral  vertebrae  is  developed,  a    thick  aisc   of  fibro-cartilage   intervening 
as  in  the  true  vertebrae,  a  horizontal  plate  of  between,   and   adherent  to,  tneir    opposing 
bone,  which,  aft€*r  coalescing  with  the  bodies  articular  surfaces  ;    and  strengthened   by  a 
to  which  they  respectively  belong,  finally  (ex-  continuation  of  the  anterior  and  posterior 
cept  the  first  ana  last)  become  soldered  to  common  ligaments  to  the  sacrum.    Secondly, 
each  other  from  behw  upivards,  commencing  by  two  orMroi&r/ joints  invested  with  capsular 
with  the  two  last  vertebrs,  at  from  the  six^  ligaments,  one  for  each  of  the  articular  pro- 
tecnth  to  the  dghteenth  years,  and    com-  cesses.     Thirdly,  by  the  lowest  members  of 
pleting  the  formation  of  the  sacral  bone  by  the  ligamenta  subflava  connecting  the  laminae 
the  union  of  the  two  first  vertebrse,  at  from  of  the  vertebrae  with  those  of  the  sacrum, 
the  twenty-fifth  to  the  thirtieth  years.    Be-  and  by  the  lowest  tnter-spinous  and  supra* 
tveen  the  eighteenth  and  the  twentieth  years  spinous    ligaments    connecting   their   spines, 
begins  the  formation,  by  scattered  granules,  of  And,  lastly,  by  an  accessory  ligament,  which 
kniT  lateral  plates  of  hone  —  one  on  each  side,  is  a  representative  of  the  inter-transverse  or 
forming  the  iliac  articular  surfaces,  opposite  oblique  transverso-costal    ligaments.      This 
to  the  three  first  vertebrse — and  one  on  each  extends  from  the  lower  border  of  the  last 
side,  opposite  the  two  last.      These  unite  lumbar  transverse  process  on  each  side,  to 
with  the  sacral  bone  about  the  same  time  that  the  lateral  masses  of  the  base  of  the  sacrum, 
its  upper  vertebrae  coalesce.    The  number  its  fibres  expanding  to  the  aacro-iliac  sym- 
o(  complettientary  points  of  ossification  in  the  physis  and  iliac  crest.     It  is  called  the  mtcto- 
sacnim  will  thus  be  found  to  bejburteen,  and  vertebral  or  lumbo'sacra I  ligament, 
the  total  number  of  sacral  ossific  centres  The  fibro-cartilaginous  </mc  is  composed,  like 
thirty-five.    M.  Weber,  however,  assigns  nine  the  other  intervertebral  plates,  of  an  obliquely 
points  of  ossification  to  the  first,  seven  to  the  intersecting  layer  of  fibres  externally,  and  of  a 
second,  and  five  to  each  of  the  three  lower.  central,  soft,  pulpy  portion,  and  differs  only 
The  coccyx  is  oasified  by  a  single  centre  for  by  gradually  becoming  much  thicker  ante- 
each  of  iu  four  pieces.    Occasionally,  in  one  riorly,  like  the  body  of  the  last  lumbar  ver- 
of  the  upper  are  two  ossific  points.    That  of  tebra  itself.    Thb  allows  of  the  curve  of  the 
the  highest  piece  first  appears  about  the  time  spinal  column  at  this  part,  which  is  the  most 
of  birth ;  that  of  the  second  bone  is  next  salient  point  of  the  sacro-vertebral  angle, 
evident,  according  to  Beclard,  at  from  five  to  The  movements  of  this  joint  are  a  limited 
ten  years  of  age;  the  third,  at  from  ten  to  antero- posterior  motion   with  alight  lateral 
fifteen  years ;  and  the  fourth,  at  from  fifteen  to  flexure,  somewhat  less  than  that  of  the  rest 
twenty.    The  two  upper  first  unite  together,  of  the  spinal  column. 

then  the  two  lower,  tne  bone  being  consoli-  Proper    or    intra ' pelvic    articulations,  — 

dated  by  the  union  of  the  two  resulting  por-  These  consist  of  a  jomt  uniting  the  sacrum 

tioDs  at  various  periods  of  life.     In  advanced  and  coccyx  by  a  miniature  amphi^arthrosis  ; 

life,  and,  more  frequently,  in  the  male  subject,  of  a  joint  on  each  side  uniting  the  sacrum  to 
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The  Cuccvx  (fg.  c],  the  huckir,  at  mUilk  month.    Hiat  of  the  puba  appear*  in  At 

bone  (named  from  lU  supposed  reaemblance  luperior    branch,    near    the    iKo-penioHl 

tuacuckoo'sbill.froiniiiwici't,  Gr.;  Oicocrygii,  eminence  (c),  at  the  end  of  the  filth  Boath. 

Lat. ;    fOt    eociyx,   Fr.  :   dai   Sleiu/iOM,   or  Binchoffiixea  it  later  than  CrnrdUiier.it  ibc 

SihavtniiKin,  (term.),  ii  an  appendage  to  the  lixlh  or  seventh  month.     At  the  pmod  of 

ajiex  of  the  sacrum,  and  terminaceii  the  spinal  birth,  the  eot_vloid  cavity  is  still  prinriDallr 

column  inferiorty.  cartilaginoiu  (e),  the  ascending  branch  Jt  iJk 

It  forms  the  poaterior  boundary  oftUe  lower  ischium,   the    descending  of  the  pubis,  ud 

part  of  the  cavity,  and  inferior  outlet  of  the  nearly  the  whole  circumference  of  the  ilioai, 

pelvis,  axitisting  to  comiilele  its  walls,  to  sustain  atill  remaining  in  the  same  condition  (lO- 

us  contents,  and  tu  attach  some  muscles  of  the  AttheageofsiiorseTenyean.thebnadiw 

leg   and   perineum.     Its   position    is  oblique  of  the  ischium  and  pubis  are  united  by  boat, 

from  behind,  forwards  and  downwards,   but  About  the  lime  of  puberty,  as  first  poraud 

being   normally  movable   on   the   sacrum,  it  out  by   M.   Serres,  a  distinct  cowipttmnlMij 

yields  to  pressure  in  both  ways.    It  is  usually  point  of  ossification  appear*  in  the  canine 

composed  of  four,  rarely   five  pieces  or  tU'  dividing   the   bones  in   the   colylmd   catii[, 

bcrcles,  which  are  generally,  but  not  always,  which  soon  including  the  whole  of  the  ^- 

aoldered  to  each  other,  and  diminished  in  size  shaped   cartilage  at  this  part,  and   asmciBf 

and  completeness  downwards.     When  in  one  its  shape  and  serrated  margins,  finally  unilo 

Eiece,  it  present*  a  tapering,  elongated,  knob-  them  in  the  raised  line  before  destribc^ 
ed  appearance  with  an  aalerior  and  jioilerior  According  to  Meckel,  the  pubia  and  iichiaBi 
lur/ace,  two  lateral  bordm,  and  a  bate  and  join  first  with  each  other,  and  the  ^aam 
epei.  The  bate  presents  a  plane,  oval,  arti-  becomes  united  to  them  aficrwardi.  At 
cular  surface  (n),  corresponding  to  the  apex  the  same  time  appear  the  four  remaining  nm- 
of  the  sacrum,  with  which  it  is  articulated,  pfnaenlmy  points  as  e)iiphyses,  in  the  M- 
and  sometimes  ankylosed.  Behind  this,  on  lowing  order;  namely,  I.Un  the  whole  lea^ 
each  side,  projects  upwards  and  backwards  a  of  the  iliac  crest ;  2.  At  the  anterior  inlnwr 
cornuated  process  (A),  tipped  with  an  ellip-  spine,  not  constant,  and  said  to  be  more  (re- 
tical  articular  facet,  directed  upwards  and  ouent  in  the  male  than  the  female;  3.  Aloof 
forwards,  to  articulate  with  the  inferior  sacral  the  whole  extent  of  the  tnbefoahy  of  the 
horns.  Below  these,  the  bordert  commence,  iEchium ;  4.  On  the  symphyaial  curface  of  the 
presenting  three  alternate  notches  (r),  and  pubis,  said  by  Beclard  to  be  more  ofleu  (MiBd 
tubercular  projections  (c),  of  which  the  first  in  the  female.  All  these  are  aoldered  to  ibc 
are  much  the  largest,  and  complete  the  sacra-  bone,  about  the  twenty-lbunh  or  twcntySfll 
coccygeal  foramina.  The  borders  are  ter-  year,  the  epiphysis  of  the  iHae  treat  be»t 
aiinated  by  a  knobbed,  sometimes  bifurcated  the  last  to  join. 
opef,  and  give  attachment  to  the  sciatic  liga- 
ments, and  sotne  muscles  ((f).  The  first  two  ffg-  79. 
of  these  notches  are  converted  into  hole* 
by  ligaments,  for  the  passage  of  the  posterior 
bmnches  of  the  fifth  and  sixth  sacral  nerves. 
The  anterior  tvjace  is  slightly  concave  longi- 
tudinally, and  smooth,  to  support  the  rectum. 
It  has  transverse  markings,  similar  to  the 
sacrum.  The  potterior  mrface  is  correspond- 
ingly converse  and  rough,  to  attach  ligaments 
and  muscles.  The  internal  structure  of  this 
bone  closely  resembles  that  of  the  sacrum. 

DbveuopihBNT. —  The  rnnominate  itrne  is 

developed  by  three  primitive  and  Jixic  com-  Drcdi^maUiif  A,  lama  of  Othmampdm.  {A^ 

plemenlary  point*  of  ossification.  Qhu  a       ' 

The  three  prrmlitx   point*   commence  in  ^  Innominst*  bono 


the  three  component  parts  of  the  bone,  the  primary  osiiBc  point  at  iliam  i  t,  da  ^ 

ilium,  ischium,  and  pubis  reapectively, from  a  'i  do.  of  pubis;  d,d,  cartilsgat  «,  Y-ikii^^  a*- 

ainele  piece  of  cartilage  of  the  general  form  of  t"!  c«rtlla«*- 

the  bone.    That  of  the  Uium  i,  placed  in  the  J^.'"2""k"'1"^"  "  ^  **  "^"S 

>  -  >            i.     1     -1-     i-          .L          .  1   'I  polntii  b,  chatactcrutK  tacnl  do.:  c  cecrrz  >(iU 

thick,  arched   nb  above  the  cotyloid  cavity,  J^rtiUglaous. 
{fig.  TQ.  A.  a),  being  apparent,  according  to 

Ctuv^lhier,    the  first  in  order,  about   the  The  lacrym  is  produced  bv  the  aoJilmf 

fiftieth  flay  of  foetal  life.    Bischoff,  however,  together  of  five  vertebra.    Hence  tbty  hue 

say*  that  the  time  of  its  appearance  varies  been  called  the  Jolte  or  jacr«/  trrlthr*-    (>• 

from  the  second  to  the  fourth  month,  in  dif.  ca.iionally  six  piece*  have  been  fouad,  tui. 

ferent  individuals.     Atwul  the  fiflh  month,  it  more  rarely,  according  to  ficrmmern^  fn^ 

acquires  somewhat  of  the  form  of  the  com-  piece*  only  are  present.     Each  of  thtse  t" 

plcte  bone.     That  of  the  ur/iiunt  is  placed  in  pieces,  as  in  the  other  vcrtcbne,  rexibi  fri* 

the  upper  part  of  the  descending  ramus  (i),  three  primary    points    of   oasiBcatio*,   ra~ 

and  appears  second  in  order  of  time,  always  one  for  each  body  or   central  portioB.  sa' 

Ulerthon  the  ilium, about  the  end  ofthe  third  two   for   the   posterior  lateral   nirEK«*  "^ 

inunih,  or,  occordins  to  Bbchoff,  the  fifth  himiiue  of  each  vertcbr*.    Tbcae  m/fvt  ^i*" 


PELVIS.  1«1 

than  in  the  true  vertebrae,  and  are  first  ma-*  this  bone  is  oflen  found  ankylosed  to  the 

itfest  in   the   bodies    of  the   three  upper  sacrum.    According  to  M.  Weber,  each  coc- 

(fi^.  B,  a),  at  the  second  or  third  month  of  cygeal  vertebra  has  two  to  four  points  of 

kttA  life,  and  in  the  two  lower  at  the  fourth  ossification. 

or  fiAh  month.    The  lateral  points  are  de-        Pelvic  Articulations  avd  Ligaments. 

velopeil  between  the  sixth  and  ninth  foetal  — The  ar/icuila/{(mi  of  the  pelvis  arrange  them- 

nxHitbs,  and  are  united  to  the  bodies  (each  selves  into;    J.  those  connecting  the  pelvis 

after  joining  with  its  fellow  opposite  at  the  with  the  spinal  column,  or  fumbo-pehiv  articu" 

spinous  tubercle)  at  from  the  second  to  the  liUions ;    2.  those  of  the   pelvic  bones  with 

tutb  years  of  age,  beginning,  according  to  each  other,  or  proper  pelvic  articulations ;  3. 

QuaiD  and  Sharpey,  at  the  lowest  or  fifth  ver-  those  connecting  them  with  the  thigh  bones, 

tebn,  and  going  ir]9iMrn6.    Besides  these,  there  ot  femnro-pelvic  artictUadons.      The    second 

are  two  characteristic  points  of  ossification  class  of  articulations  are  those  with  which  we 

found  in  each  of  the  three  first  sacral  vertebrae,  have  more  immediately  to  do.    The  first  clasa 

wiiieh  are  placed  immediately  above  the  three  may  be  alluded  to  as  necessary  for  elucidation 

upper  anterior  sacral  holes,  exactly  in  the  of  the  subject.    The  last  class  come  more 

line  of  pressure  fi'om  the  ilia  to  the  median  particularly  under  the  consideration  of  the  hip 

line  (5).     These  appear,  from  above  doum-'  joint. 

wards,  at  the  same  time  as  the  posterior  la-        The  ligaments  of  the  pelvis  are  of  twc 

teral  centres  just  described.    They  unite  first  kinds :  1 .  those  which  are  closely  connectet 

with  the  posterior  lateral  osseous  points  of  with  the  several  articulations,  or  intimate  liga* 

their  respective  vertebrae,  and  with  tnem  join  ments ;  and,  2.  those  which   connect  distant 

ihdr  respective  centra!  masses.  Consequently,  portions  of  its  osseous  structure,  and  are  com- 

the  three  first  sacral  vertebrs  have  each  Jive  plementary  to  the  articulations  or  accessory 

primary  ossific  centres,  and  the  two  last,  each  ligaments.    The  former  will  be  best  described 

oaiytkree;   the  whole  number  o£  primary  with  the  articulations  of  which  they  form  part, 
points  of  ossification  in  the  sacrum  being         Lumho-pelvic  articulations,  —  The  sacrum, 

thus  twenty-one.  and  through  it  the  pelvis,  is  united  to  the 

At  the  age  of  sixteen  years,  the  epiphysial  last  lumbar  vertebra  by  exactly  the  same  mean.« 

Of  eomplemtntary  ossific  points  begin  to  form,  as  the  vertebrae  to  each  other,  viz. : — First, 

ria.:— On  each  articulating  surface  of  the  by  an  amphi-artlirodial  joint,   composed   of 

bodies  of  the  sacral  vertet>rae  is  developed,  a    thick  disc   of  fibro-cartilage   intervening 

K  in  the  true  vertebrae,  a  horizonlal  plate  of  between,   and   adherent  to,  tneir    opposing 

booe,  which,  after  coalescing  with  the  tK>dies  articular  surfaces  ;    and  strengthened   by  a 

to  which  they  respectively  belong,  finally  (ex-  continuation  of  the  anterior  and  posterior 

cept  the  first  and  last)  become  soldered  to  common  ligaments  to  the  sacrum.    Secondly, 

each  other  from  bdow  upwards^  commencing  by  two  orMroi&r/ joints  invested  with  capsular 

vith  the  two  last  vertebrae,  at  from  the  six^  ligaments,  one  for  each  of  the  articular  pro- 

teenth  to  the  eighteenth  years,  and    com-  cesses.     Thirdly,  by  the  lowest  members  of 

pleting  the  formation  of  tlie  sacral  bone  by  the  ligamenta  subflava  connecting  the  laminae 

the  onion  of  the  two  first  vertebree,  at  from  of  the  vertebrae  with  those  of  the  sacrum, 

the  twenty-fifth  to  the  thirtieth  years.    Be-  and  by  the  lowest  inter^spinous  and  suprO' 

tveen  the  eighteenth  and  the  twentieth  years  spinous    ligaments   connecting   their   spines, 

begins  the  fonnation,  by  scattered  granules,  of  And,  lastly,  by  an  accessory  ligament,  which 

kcr  laterai  plates  o(  bone  —  one  on  each  side,  is  a  representative  of  the  inter- transverse  or 

fonning  the  iliac  articular  surfaces,  opposite  oblique  transverso-costal    lig&ments.      This 

to  the  three  first  vertebrae — and  one  on  each  extends  from  the  lower  border  of  the  last 

side,  oppoaite  the   two  last.      These  unite  lumbar  transverse  process  on  each  side,  to 

«ith  the  sacral  bone  about  the  same  time  that  the  lateral  masses  of  the  base  of  the  sacrum, 

its  upper  vertebrae  coalesce.    The  number  its  fibres  expanding  to  the  aacro-iliac  sym- 

ci  complemenUary  points  of  ossification  in  the  physis  and  iliac  crest.     It  is  called  the  sacro^ 

acrun  will  thus  be  found  to  he  fourteen,  and  vertebral  or  lumbosacral  ligament, 
the  total  number  of  sacral  ossific  centres       The  fibro-cartilaginous  i/ifc  is  composed,  like 

thirty-five.    M.  Weber,  however,  assigns  nine  the  other  intervertebral  plates,  of  an  obliquely 

points  of  osnfication  to  the  first,  seven  to  the  intersecting  layer  of  fibres  externally,  and  of  a 

Miond,  and  five  to  each  of  the  three  lower.  central,  soft,  pulpy  portion,  and  differs  only 

The  coccyx  is  ossified  by  a  single  centre  for  by  gradually  becoming  much  thicker  ante- 

eKh  of  its  four  pieces.    Occasionally,  in  one  riorly,  like  the  body  of  the  last  lumbar  ver- 

of  die  upper  are  two  ossific  points. '  That  of  tebre  itself.    This  allows  of  the  curve  of  the 

the  bighiBst  piece  first  appears  about  the  time  spinal  column  at  this  part,  which  is  the  most 

of  birth ;  that  of  the  second  bone  is  next  salient  point  of  the  sacro-vertebral  angle. 
evident,  according  to  Beclard,  at  from  five  to        The  movements  of  this  joint  are  a  limited 

ten  yeirt  of  age;  tlie  third,  at  from  ten  to  antero- posterior  motion   with  alight  lateral 

fifteen  years;  and  the  fourth, at  from  fifteen  to  flexure,  somewhat  less  than  that  of  the  rest 

tmcntjr.    The  two  upper  first  unite  together,  of  the  spinal  column. 

then  the  two  lower,  the  bone  being  consoli-  Proper    or    intra-pelvic    articulations. — 

dated  by  the  union  of  the  two  resulting  por-  These  consist  of  a  joint  uniting  the  sacrum 

tioM  at  various  periods  of  life.     In  advanced  and  coccyx  by  a  miniature  amphi-arthrosis  ; 

bfc,  and,  aiore  fivquently,  in  the  male  subject,  of  a  joint  on  each  side  uniting  the  sacrum  ti* 


the  innominate  bone  posteriorly ;  and  a  It  spring!  from  the  edges  of  the  notcfard  b- 
■ingle  joint  in  Iront,  unitiitt  the  iooominate  ferior  openii^  of  the  aacrsl  nml  bj  ■  ihiii 
i>ones  to  each  other.  The  three  latter  joints  band  of  fibres,  which  include*  also,  u  so  st- 
are of  the  kind  iuubIIv  denominated  "  lym-  vesting  eapsuW  ligament,  lined  tnr  a  tjooni 
fh/ttt"  and  considered  by  many  as  included  membrauiv  tlie  arlicular  extreoutiei  «f  lU 
also  in  the  class  "  aTnphi-arthrtHu"  sacra!  horns,  and,  gradually  narrovinf  don- 

The  sacro-iliac  joints,  however,  most  fre-  wards,  is  attached  to,  and  extends  orv,  tkt 

quently  presenting  two  amti^uoui  surfaces  and  whole  posterior  surface  of  the  cocc>x  and  iu 

two  separate  plates  of  in  crusting  cartilage,  ought  articular   processes,  covering  in  the  iofcriot 

rather,  as  Aloinus  remarked,  to  be  considered  luierture  of  the  sacral  canaC  and  cooDcniiig 

Ba*'ariArHftai"fi>rn)s  ofarticulation,whilethe  the  several  pieces  of  the  coccyx  when  tbij 

pulnc  symphysis  occupies  an  intermediate  or  lemain  separate.     In  the  latter  case  also  >e 

transitional  position  between  the  fibro-carti-  found  mira-coccygeal  articulations,  snnll  Gtei> 

IqgiNoai  or  nxriJ,  and  the  or/Arodia/ joints.  cartilasinous  discs   intervening  between  the 

The  mcro-coaygeal  joint  is  composed  of  a  several  bones.     This  according  to  Lerret,!) 

Gbro-cartiUginous  lAic,  and   an  anlerior   and  most  constant  between  the  first  and  secoad 

poilrrior    ligammi.      The   fibro-cartilo^nous  pieces  of  the  coccyx,  where  it  is  siiiiwliiaii 

due  is  a  miniature  of  the  intervertebral,  inter-  met  with  in  advanced  age. 
vening  between  and  adherent  to  the  opposed         The  molmu  of  this  joint,  and  those  of  the 

articular  surfiices  of  these  Iwneii,  being,  haw-  coccygeal  bones,  are  simply  antero-postenor 

erer,  less  evidently  pulpy  in  the  centre.     Ac-  flexure,  and  aresoinetiroes,eipeciallyioftin«lB 

cording  to    Cruveilhier,   there   >s   sometimes  and  young  subjects,  very  extennve,  fonsiii^ 

found  a  synovial  membrane  in  the  centre  of  Cruveilhiersays,Bcoiiipleteanteriorpr(iMftiB; 

this  joinL     Tlie  anterior  larm-coeci/geat  li^a-  angle.     This  anatomist  also  meotioasDansg 

mrmt  consists  of  a  thin  layer  of  fibres  paHhing  seen  many  times  aniirior  sacro^coccygeao  mm- 

from  one  bone  to  the  other  in  front  of  the  clea  ;  other  BBatomists  alto  oKBtion  ppiltn* 

Joint,  and  spreading  over  the  whole  coccy-  sacro-coccygean   muscles   blended   with   tb* 

geal   surface...  The  poiterior   lacro-coccggeai  fibres  of  the  ligament. 
ligiiMeitf  is  much  stronger  and  more  developed.         The  laero^iiae  JMntt  (Jig.  M.  I.),  enc  <m 

rig.  BO. 


.Ai^rior  wiat  of  dit/iill-yrtmfn  tiatt  pMt  wkk  it 

isc  synphysH;  !,  pubic  irmptiyili.   a,  rowrior  s 

t,  Ilio-InmW  ligaminti ;  d,  snlenor  pabic  li^smen 
or  arcttsia  ngstnsot J  j, obtormtof  nwinbraas ,  A,  iscro-icistk  uj^auiauu^  *,  ^n.<v-,iHMtwi  ■■»■  ■—      ■- 
tan^Dg  lbs  Mcral  pmaoUorj. 

Mch  side,  are  composed  of  an  anterior  or  mUr-oitcaiu  ligamnti,  which  611  op  tbe^|*^ 

inferior  portion,  in  whkh  the  opposing  bones  tiring   angle  left   bj  the    cartilagca.    nrK 

are  covered   with   earlUagei  of  an   auricular  sre  inclosed  by  antrior,poi(eripr,  and  wpfW 

or  angular  shape,  and  •  posterior  or  superior  sacro-iliac  iavetting  ligawunii. 

portion  where  they  are  united  by  powerful  The  eortiJagalimiv  these  VticidaUaasd*' 
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fron  those  io  the  puliic  symphysb  in  being  al-  ligameni  (5)»   rimilar   in   character  to   the 

most  totally  wanting  in  the  fibrous  elements  last,  but  thinner  and  more  feeble,  passing 

which  are  in  the  latter  joint  intermingled  with  from  the  first  three  bones  of  the  sacrum  to 

them.  Under  the  microscope  a  section  of  the  the  superior  border  of  the  iliac  notch.    The 

acro-ijiac  cartilages  presents  the  ordinary  ap-  former  of  these  assist  to  prevent  doumward 

pearance  of  cartibge  incrusting  the  surfaces  and  backward  displacement,  and  the  latter 

of arthrodial joints.    They  have  been  said  by  upward    and    backward   displacement;    the 

maoy  writers  to  be  completely  incorporatea  position  of  the  former  being  more  anterior 

tog^er  soas  to  form  but  one  mass;  but  such  than  superior,  and  the  position  of  the  latter 

is  not  the  conclusion  I  have  come  to,  except  more  inferior  than   anterior   in  the  proper 

m  a  few  caae%  after  many  examinations  care-  position  of  the  peWis. 

fully  niade.  in  subjects  recently  deceased.  By  far  the  roost  powerful  of  the  ligaments  of 
The  cartih^ges  are  very  strongly  adherent  this  articulation,  and  that  which  must  be  con- 
to,  and  follow  exactly  the  shape  of,  the  auri-  sidered  as  the  chief  means  of  supporting  the 
cuUr  articulating  sur&ces  of  the  sacrum  and  great  downward  pressure  at  this  jomt»  are  the 
ilium  before  described,  their  rounded  pro-  posterior  sacro-Uiac  RgamenU,  These  aredi- 
jectiog  angles  being  the  most  depending  part  vided  into  deep  and  iuperficial  layers  of  fibres, 
of  the  articulation.  That  on  the  sacrum  is  The  deep  layer  (fig»  80.  page  144.  e)  passes 
ahnott  double  the  thickness  of  the  iliac  from  awell-marked  prominence  on  the  anterior 
cartilage,  which  is  somewhat  less  than  one  surface  of  the  iliac  tuberosity,  downwards  and 
eighth  of  an  inch  thick.  In  the  male,  in  a  few  inwards,  to  the  superior  lateral  part  of  the  poe- 
iostaocea,  the  two  seem  to  prqject  into  each  terior  surface  of  tne  sacrum,  principally  to.  the 
other  by  irregular  prominences,  and  to  be  con-  two  upper  pieces,  externa]  to  the  foramina ;  the 
nected  without  the  intervention  of  a  regular  fibres  spreading  out  in  interlacing  bundles  t6- 
lyoorial  membrane.  In  these  cases  it  has  been  wards  the  broader  surface  of  implantation  on 
remarked,  that  on  the  application  of  force,  the  sacrum,  beooming  longer  bs  they  become 
the  cartilage  separates  from  the  ilium,  leaving  more  superficial,  and  leavmg  meshes  for  the 
its  auricular  surface  denuded.  Much  more  interposition  of  masses  of  loose  fat,  and  the 
frequently  in  the  male,  however,  and  always  paasageofnumeroue  small  veins.  The  erector 
m  the  female  and  child,  I  have  found,  extend-  spinae  muscles  arise  from  the  surface  of  this 
ing  between  them  throughout,  a'  completely  ligament,  and  cover  it.  To  obtain  a  good 
laooth  surface,  apparently  lined  by  a  delicate  view  of  these  fibres,  a  transverse  section  along 
membrmne,  and  containing  much  thick  synovia*  the  brim  of  the  true  pelvis  should  be  carried 
The  opposing  cartflagtnous  surfaces  are,  in  backward  through  the  sacmnit  as  thov/n  in 
these  cases,  wavv  or/>shaped«  when  seen  in  the  figures.  This  will  show  the  manner  in 
a  cross  section,  the  sacral  part  being  convex,  which  the  tuberosities  of  the  ilium  hang  over 
aad  die  iliac  part  concave  in  front,  the  re-  the  sacrum,  suspended,  as  it  were,  twtween 
vcne  arrangement  having  place  behind,  the  them  by  these  ligaments.  It  wiU  be  more  par- 
greatest  depression  being  in  the  iliac  surface,  ticularly  explained  when  treating  on  the  me- 
etacdy  at  the  angular  junction  of  the  two  chanics  of  the  pelvis.  The  tuperficial  poUerior 
limht  of  the  auricular  surfiices,  at  the  most  de-  MOcro^Uiac  Ggameni  (Jig.  8 1 .,  next  page,  a)  has 
pending  point  of  the  articuUtion,  and  through  been  termea  oMI^im^  from  the  direction  of  its 
vhich  passes  directly  the  line  of  pressure  hero-  fibres;  or  long^  from  the  extent  of  them.  It  is 
■ftcr  to  be  noticed  (see  Jig.  89.  page  144.  attached  above  to  the  posterior  superior  spina 
(./).  At  this  point  also,  the  breadth  of  tiie  of  the  ilium,  and  passes  downward*  and  oIh 
cjftilannous  surface  is  the  greatest,  being  liquely  a  little  inwards  to  be  impianted^into  the 
Seserally  about  an  inch.  Towards  the  e\tte^  fourth  transverse  tubercle  of  the  sacrum  ex- 
nity  of  each  limb  the  width  gradually  becomes  temal  to  tlie  hole.  To  the  aides  of  this  liga« 
less.  The  inferior  or  horizontal  portion  is  ment,  which  is  almost  subcutaneous,  are  at* 
longer  than  the  other,  generally  being  about  tached  the  fascia  lumborum  and  great  gluteus 
tvo  inches  long,  the  superior  or  vertical  por*-  muscle.  This  ligament  ia  described  by  Cm- 
tioQ  beins  an  inch  and  a  half  long.  vciihier  to  be  attached  to  the  thira  sacral 

Lmnematdy  posterior  to,  or  rather  above,  vertebra.  In  all  the  cases  I  have  seen,  it  ia 
thiscartilage*coveredsurfiice,andfillinff  upthe  attached  to  the  Jbwrth  transverse  tubercle^ 
diptal  depressiona  found  there  on  eacn  bone,  which  is  the  most  prominent  tubercular  pro- 
are  finnly  unplanted  the  nUer-oaeoui  IjgawientM,  jection  in  the  dried  bone.  Bichat  erroneously 
composing  the  remainder  of  the  articulation,  calls  it  ^  tacro'spmaut*** 
These  consist  of  rery  strong  and  coarsely  Attached  to  the  sane  aacral  tubercle,  and 
btcrladng  fibres  passing  almost  directly  from  pasamg  horizoniaify  outwards  to  be  im« 
hooe  to  bone,  indosing  large  meshes  which  planted  into  the  posterior  surfi^e  of  ^e  m- 
are  iUkd  with  n  soft  loose  synovial  looking  Jerior  posterior  spine  of  the  ilium,  a  point 
Cat,  and  contasninc  many  veins.  Behin((  exactly  corresponding  to  the  termination  of 
these  are  continued  Into  the  deep  posterior  the  horizontal  limb  of  the  sacro-iliac  articular 
ncnKsciatic  ligaments.  aurfuce,    is    another    vell-niarked    ligament 

The  nperior  saero-iBac  Bgament  (JSg.  8a  a)  (J!g.  81.  b),  which,  being  aepanted  by  a  dis. 

ta  a  strong  Uyer  of  fibres  passing  from  the  tinct  cellular  interval  from  the  deep  ligamenta 

lateral  masses  of  the  sacral  base  to  the  noa-  and  distinguished  by  the  a^re  deeply  seated 

tenor  edce^  of  the  internal  iliac  fossa,     it  is  position  and  horixontal  direction  of^ita  fibren 

in  fipont  to  the  amierior  Mocro^iUac  trom  the  oblique  ligament  (n),  and  from  iho 


great  Mcro-Bcistic  ligament  {<■),  I  ihhik  merits    /w/w  potl'u-uia  manmiM,  Jig.  Bl.  c)  w  ■ItodwJ 
the  naroe  of  the  h^ior  or  iliort  tvpcrficiat    behind,  to  the  poaterior  inrerior  ipiDe  <rf  the 


potlerior  lacro-Uiac  ligatacnl.     This   ligament  ilium  by 

hai  been  hitherto  apimrentljr  eonlbiindeil  with  aupcrficiHl  poi 

the  great  sacro-bciatic,  which  is  attached  '"  uhirh  !ib  Khr 
ita  lower  border  by  a  thin  fibrous 


;paD.k>o"(r);todK 
Facro-iliac  ligament*  •<<■ 

_  ^hre«  are  blended;  to  the  poMcrior 

■urtiice  aud  bordert  of  tbe  two  laxt  pieco  at 
theiacrum;  and  to  the  potleriorncro  nwrt* 
gean  ligament  and  bordera  of  the  t»o  or  tbnc 
upper  coccygeal  bones.  From  thU  hroad  at- 
tachment ill  fibre*  pasi  downwarda,  rarvardi. 
and  oiitwarda  to  be  implanted  into  tbe  abolt 
length  of  the  raised  inner  border  of  the  pnt 
tulMrosity  of  the  ischium.  The  Bbrei  of  tbj 
ligament  arc  arranged  in  faiciculi,  which  crou 
each    other  in   an  X-like    nianner,  *o  ai  to 


traded  rounded  outline.  The  fibre*  whtcb 
are  placed  superiorly  in  one  exlmnjf  i' 
insertion  cross  at  the  contracted  fan  to 
become  inferior  at  the  other  eitrcmit)',  *hile 
those  which  are  internal  cross  in  tlie  oppoou 
direction  to  become  external.  In  supfrior 
border,  consequently,  is  directed  ouiwanii 
aud  forwanls,  and  its  inferior  border  innnb, 
and  both  present  a  cunilinear  outline.  At  iti 
insertion  into  the  sciatic  tuberosity,  the  fibnt 
of  the  lower  border  preunt  a  blcifonn  naifa 
having  the  concavity  directed  upwards  alcnf 
the  inner  ed|^  of  the  tuberosity,  where  ii  >i 
nnitcd  to  the  fascia  covering  the  obturator  in- 
ternus  muscle.  Its  superficial  or  eiimul 
fibre*  are  continued  over  the  tubemit)  i«- 
fcriorly  into  the  tendonii  of  the  biceps  laet 
crurie,  and  semi-teDdinosui  muscles.  Near  ik 
posterior  extremity,  this  ligament  b  alma* 
invariably  perforated  by  a  aaiall  bole,  llironi:! 
which  paaaes  the  coccygeal  braoeh  of  ibt 
ischiadic  artery.  To  the  whole  lei^th  of  lU 
external  or  posterior  surface  is  ■ttacbcd  ihc 
great  gluteus  muscle,  which  causes  it  •)■>* 
The  ligaments  which  may  be  considered  a*  dissected  to  be  veiy  rough  and  floccubnL  At 
aeeeuoiy  to  this  articulation  are  three  in  the  ponterior  half  of  its  inner  surface  it  ■ 
number— the  Uio-lumbaT  ligament  above,  and  blended  intimately  with  the  Iraaet 
the  grtater  and  truer  tacro-iaalic  lipmenta  ligament,  anterior  to  which  it  ii 
belnw.  '  .     1-  .1      . 

Tbe  Oia-ltmhar  ligament  (fg.  60.  e)  is 


■  PaiUnert 


B  of  Oil  Bgamtnti  of  Oit  pd<xi. 


triangular    fascicular    li^ment,    thickest    i 
tbe  e«lgai,  and  paasing  from   the  tip  of  the 


rectal  fc 

The  truer  or  Mrmat  mtetv-Meiatic  Cfiam^ 
(ligammtum  pritii  pottiniM  partum.  Jig.  »'. 

e  process,  to  which  it*  d)  lies  internal  lo  the  hut,  in   cotpmoo  mkk 

apex  i*  attached,  horizontally  outwards,  and  a  which  it  U  attached  poiieriorl;  to  the  side  J 

little  backwards  to  the  posterior  fifth  of  the  the  two  last  pieces  of  the  uerum  and  of  tbe 

innerlipofthe  crest  oftheilium.alongHhich  two  upper  pieces  of  the  coccyx.     At  iti  i» 

ita  6beca  spread  as  far  forward  as  the  inner  terior  extremity  it  ia'coatracled  into  apojiirj 

projecting  point  of  tbe  posterior  curve.     To  insertion  into  the  spine  of  the  iu^hun.    Tbe 

tbe  outer  side  and  behind   this  ligament  is  direction  of  this  ligament  is  horitonlalty  li«- 

atiiched    the    quadratus    lumborum    muscle  wards  and  outwards.and  its  shape  is  trw^tn'jr. 

with  the  tendon   of  the  trantversali*   abdo-  so  that  ita  anterior  contracted  i>onioodiirrn* 

minis,  and    to    iu   front    the  p»oaa   roagnu*  from  the  great  sacro-sciatic  Upmeat,  kaii-it 

muacle.      Meckel   describes  thia  ligament  a*  a  triangular  opening  between  them  throujb 

■oDietimea  reaching  as  high  as  the  transverse  which  pass  'the  obturator  muscle  out  of.w>' 

process  of  the  fourth  lumbar  vertebra.     He  the  pudic  ve»scls  and  nerve*  into  tbe  pti'» 

alfo  describes  a  second  ligament  lower  than  Thii  ligament,  thus  passing  from  tbe  tacna 

tbe  preceding,  but  arising  from  the  iliac  crest  across  to  the   ischium,   converts  tbe  men- 

■  little  behind  it.     They  are  called  by  him,  sciatic  notch  into  a  IrianguUr  or  oral  fortMrt 

rcapectively,   ttie    ipprr   and    /own-  mlaior  through  which  pass   the  pyramidalis  mnjtit, 

pehie  Sgawenlt,  the  latter  correapondii^  to  thegluleal.ischiadicandpudic  ve*Bels,*od  tte 

tbe  sacro-vertebral  ligament  before  described,  superior  gluteal  and  great  and  letatr  sMx 

Tbe  (TMf  mer»-*tmiie  ligamenl  (f^oMrafas)  aud  jiudic  nerve*  out  of  the  pdvi*.    Vith  tu 
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is  comnUNiiy  expressed  us  the  brim,  or  ««-  wards,  and  the  spines  of  the  ischia  to  project 

pfriw  outlet  of  the  true  pelvis.  considerably  iawards,  so  as  to  present  two 

Theyb/«pjM/mr  is  formed  laterally  by  the  con-  opposite  points,  the  distance  between  which 

csTe  surface  of  the  internal  iliac  fossse  directed  may  sometimes  be  of  great  importance  in 

upwards,  forwards,  and  iawards ;  and  poste*  parturition.    This  projection  is  much  greater 

riorly  by  the  lateral  masses  of  the  base  of  the  m  the  male  than  the  female,  and  will  be  al- 

ncnim,  directed  upwards  and  forwards.  In  the  luded  to  in  the  relative  measurements  of  the 

middle  is  also  seen,  in  the  articulated  pelvis,  pelvis.     The  carity  of  the  pelvis  contracts 

the  anterior  surfiice  of  the  body  of  the  last  uniformly  downwards  at  the  sides  by  reason 

lumbar  vertebra^  filling  up^  with  the  pelvi-  of  the  inclination  of  the  innominate  bones ; 

lumbar  ligaments*  the  notch  otherwise  left  be-  but,  from  the  vertical  curvature  of  the  sacrum, 

tween  the  ilia  behind    The  superior  border  the  antero-posterior  diameter  is  much  greater 

of  the  &lse  pelvis  is  formed  by  the  ilio -lumbar  in  the  middle  than  at  the  superior  or  inferior 

figments  (which  exclude  the  iliac  tuberosities),  outlets,  which  are  hence  termed  itraits.    The 

sod  the  anterior  thre^fourths  of  the  iliac  presence  of  the  obturator  foramina  antero- 

crest,  the  most  prominent  point  of  which,  in  laterally,  and  of  the  sacro-sciatic  foramina 

the  proper  positx>a  of  the  [^vis,  is  the  centre  postero-laterally,  must  also  be  remarked  as 

of  the  posterior  curve.    It  is  terminated  sud-  constituting  four   openings,  diagonally    op- 

deoly,  m  iiroot,  by  the  anterior  superior  iliac  posed  to  each  other,  capable,  from  the  yield- 

ipioe,where  the  Tentrai  notch  commences;  by  mg  nature  of  the  structures  filling  them,  of 

the  deficiency  of  osseous  structure  at  this  enlarging   these    diameters    under  sufficient 

part.                                   ^  pressure     The  great  projection,  forwards*  of 

The  Mm  of  the  pelm  is  a  heart-shaped  the  coccyx  and  lower  end  of  the  sacfum  may 

opening,  formed  posteriorly  by  the  body  of  be  considered  as  compensated  for  by  the  de* 

the  firrt  sacral  vertebra  which  overhangs  the  ficiency  of  the  anterior  wall  in  the  sub^-pubic 

ctvity  of  the  true  pelvis,  so  as  to  form  a  pro-  arch    directly  opposite  to  tliem^   gradually 

jection  called  the  promontory  of  the  sacrum  (t),  widening  downwards  as  they  advance^     Botn 

corresponding  to  tne  indentation  in  the  emble-  the  forward  direction  of  the  coccyx,  and  thd 

latical  heart-shape.   On  each  side  of  this,  the  width  of  the  pubic  arch,  are  peculiar  to  the 

nmoded  arched  anterior  borders  of  the  lateral  human  species,  and  have  reference  to  the  erect 

nasies  of  the  sacral  base  continue  the  brim  posture. 

across  the  sacro-iiiacjoint^tothe  thick  rounded  The  inferior  aspect  of  the  pelvis  presents  to 

riilge  on  the  inner  surface  of  the  ilium,  whiclt  view  the  inferior  strait,  or  outlet  of  the  true 

iiproloDged  behind  the  ilio-pectineal  eminence  pelvis;  which,  on  account  of  its  more  limited 

to  the  horiaontal  branch  of  the  pubis  where  extent  than  the  superior  outlet,  reveals  no- 

the  brim  becomes  identified  with  the  pectineal  thing  of  the  interior  save  the  overhanging 

line.  Finallv,  the  brim  is  completed  anteriorly  promontory  of  the  sacrum.     It  is  remarkable 

bjrdiesbelvmgborderofthebody  of  the  pubis,  in  presentmg  three  hoxky  prominences,  viz., 

iounediately  behind  the  crest,  and  by  the  the  two  tuberosities  of  the  ischia  laterally, 

roooded  superior  part  of  the  pubic  symphysis,  and  the  coccyx  postencrly,  separated  by  three 

Hie  part  of  the  brim  of  the  pelvis  wnich  is  notches,  placed  opposite  to  each  prominence 

formed  by  the  two  portions  of  the  innominate  respectively,  viz.,  the  sacro-sciatic,  postero- 

booe  is  sometimes  called  the  Unea  ilio-pectinea,  laterally,  and  the  sub-pubic  notch  anteriorly, 

or,  by  some,  the  Imea  vtnominata.    Sometimes  The  sacro-sciatic  notches  being  closed  by  the 

the  brim  is  called  the  nUet  of  the  true  pelvis,  great  sacro-sciatic  ligament,  the  completely 

The  caeity  of  the  true  pelvis   is    formed  formed  opening  thus  assumes  a  lozenge  shape, 

hteraily  by  the  plane  sloping  inner  surfaces  of  which  the  lower  part  of  the  pubic  symphysis 

of  the  kwer  part  of  the  ilia,  opposite  the  and  the  tip  of  the  coccyx  form  the  extremi- 

cotyloid    cavities,    and    of   the    descending  ties  of  the  long  diameter  ;  the  tuberosities  of 

bnadwsof  the  ischia,  the  latter  being  termed  the  ischia  those  of  the  short  diameter;  the 

hf  obstetricians  the  planes  of  the  ischia ;  in  oblique  united  rami  of  the  ischia  and  pubes 

fiM,  by  the  posterior  surfaces  of  the  branches  the  antero-lateral,  and  the  great  sacro-sciatic 

ndsyaiphysis  of  the  pubis^  and  by  the  as-  ligaments  the  postero-lateral  sides.    Of  these 

ceadbig  biaochea  of  the  ilia ;  and  behind,  by  boundaries  it  is  to  be  especially  remarked, 

the  whole  concave  anterior  surjaee  of  the  that  the  coccyx  and  those  parts  of  the  liga- 

acniffl  and  coccyx,  the  former  being  some-  ments  which  are  attached  to  it,  are  not  fixed 

times  called  the  hollow  of  the  sacrum.    From  like  all  the  previously  described  boundaries 

the  oblioiepositioaofthe  pelvis,  the  posterior  of  the   pelvis,  but  movable,   on  the  sacro- 

vafl,  vhKh  is  the  deqiest,  also  reaches  the  coccygeal  articulation,  and  consequently,  the 

higbett,  and  the  lateral  wdls  the  lowest ;  the  diameters  of  this  outlet  dependent  upon  them, 

aib-pobic  arch  catting  out  the  anterior  wall  viz.,  the  antero-posterior  and  the  oblique  or 

sad  Waving  only  the  snort  symphysis  pubis  to  diagonal,  are  increased  or  diminished  by  the 

Rpreseot  it.    The  interval  between  the  sa^  movements  of  this  joint  backwards  or  for- 

cmm  aad  oasa  innominata  behind,  forming  the  wards.     The  only  fixed  diameter  of  the  in- 

SKTo-tcatic  notch,  is  completed  and  bounded  ferior  outlet  of  the  pelvis  is  the  transverse 

by  die  SMio-adatic  ligaments,  the  inner  sur-  one  between  the  ischial  tuberosities.    Of  the 

fctts  of  vfaich  are  seen  in  this  view.      The  prominent    osseous    points    here  seen,    the 

iaacr  mabtot  of  the  coccyx  is  also  seen  to  lateral  ischial  tuberosities  descend  much  lower 

Have  as  «pccc  diiccted  upwards  and  for-  than  the  symphysis  pubis  and  coccyx,  on  ac- 
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count  of  the  wavy  outline  and  oblique  direc*  perior^  outlet  has  lesa  of  the  hent  ih^^, 
tton  of  the  innominate  bones.  It  is  upon  being  in  females  more  properly  termed  oni, 
these  tuberosities  only,  consequently,  that  the  This  difference  of  shape  is  also  contributtd 
trunk  rests  in  the  sitting  posture,  and  not  to  by  the  less  lateral  obliquity  of  the  superior 
upon  a  tripod  formed  by  them  and  the  coccyx,  branch  of  the  pubes. 
as  has  been  erroneously  supposed  by  some  Whether  the  sacrum  is  less  areked  tmt» 
older  writers.  The  boundaries  of  the  inferior  versefy  in  the  female,  I  endeavoared  to 
outlet,  from  the  same  cause,  do  not,  like  those  ascertain  by  observations  taken  from  eightccs 
of  the  superior,  lie  all  in  one  plane  or  level,  subjects,  of  which  half  were  male  bimJ 
but  are  bent,  as  it  were,  at  the  ischial  tuber-  half  female.  A  strip  of  lead  <|th  of  la 
osities,  into  two  planes ;  an  anterior,  termin-  inch  thick  was  made  to  asaume  the  form 
ated  by,  and  nearly  in  a  line  with,  the  symphysis  of  the  transverse  curve  of  the  sacnin. 
pubis,  looking  downwards  and  a  little  for-  by  being  pressed  across  the  anterior  MiHsct 
wards;  and  a  posterior,  terminated  by  and  in-  just  below  the  promontor}',  and  the  brcMlih 
eluding  the  coccyx,  directed  downwards  and  from  one  sacro-iliac  joint  to  the  other  care- 
backwards,  parallel  with  the  superior  pelvic  fully  marked  off.  From  this,  a  lioe  vss 
plane,  but  varying  with  the  extension  of  the  drawn  on  paper,  following  the  curvature  it- 
coccyx  downwards.  The  plane  of  this  outlet,  tained  by  the  lead,  the  extremities  of  nkidi 
however,  is  usually  considered  to  be  marked  line  were  joined  by  a  stn^ht  line,  (brmin;  i 
by  a  straight  line  joining  the  lower  border  of  chord  to  the  sacral  arc  The  distance  of  the 
the  symphysis  pubis  and  the  tip  of  the  coccyx  ;  centre  of  this  chord  from  the  centre  of  (he 
and  its  general  direction  to  coincide  with  a  sacral  curve  was  then  measured.  In  the  Dine 
line  drawn  perpendicular  to  this  plane  down*  males,  the  height  of  the  arch  thus  obCatoed 
wards  and  backwards.  varied  from  six  to  nine  linea ;  in  the  oioe 

Differences  of  the  peltni  in  the  texa. — Of  females,  five  to  nine  lines, — the  greatest  Dam- 

all  the  bones  in  the  human  skeleton,  those  of  her  of  the  males  being  seven  lines,  and  the 

the  pelvis  offer  the  most  distinct  characters  greatest  number  of  the  females  being  six  linet. 

between  the  male  and  female  sex.  In  the  single  case  of  the  female  where  the 

In  the  female  (Jig,  83.),  the  bones  are  measurement  was  nine  lines,  the  suliject  vtf 

lighter,  shorter,  and  broader,  less  evidently  old.    When  we  consider,  that  in  the  grot 

marked  by  tuberosities  and  indentations  re-  majority  of  instances   the   breadth  of  the 

suiting  from  the  attachments  of  the  tendinous  sacrum  measured  along  the  curve  was  greater 

structures,  and  have  in   a  less  degree  the  by  j.  to  J  an  inch  in  the  female,  thew  reMtU« 

peculiarities,  before  described,  of  the  articu-  will  yield  a  still  greater  relative  depth  to  the 

lations,  as  well  as  those  resulting  from  their  transverse  sacral  curve  of  the  male, 
peculiar  mechanism.    The  iliac  crest  h  less        Besides  this  transverse  arch,  the  vertial 

arched,  and  presents  less  distinctly  the  5-like  curvature  of  the  sacrum  is  relatively  mudi  \e» 

curve,  the  uiac  wings  are  thinner  and  more  in  the  female.    This  is  more  apparent  ia  the 

expanded,  and  the  internal  iSac  fossa  larger,  direction  of  the  three  upper  aacnl  pi^^ 

mare  shallow,  and  directed  more  anteriorly,  which  are  generally  little  curved,  and  oitco 

and  the  Uiac  ridge  extending  between  the  almost  plane  in  the  female,  while,  in  the  wsk, 

cotyloid  and  sacro-iliac  joints  is  less  massy,  the  curve  is  most  apparent   in  the  ccotrt 

less  suddenly  arched,  and  longer.     The  isrhia  and   more    uniformly   distributed   over  the 

do  not  converge  so 'much  towards  the  inferior  whole  sacral  surface.     Upon  this  point,  bov* 

outlet,andwiui  the /tt^eron/iff  are  less  massy,  ever,   much   difference   of  opinion  prertib 

wider  apart,  and  shorter,  and  the  spines  are  amon^t  anatomists;  Meckel  and  Wardsfm^ 

less  marked,  and  directed  less  inwards,  and  ing  with  the  opinion  here  enunciated,  «hik 

the  transverse  diameter  of  the  inferior  strait  Cloquet   and  Cruveilhier  maintain  that  the 

is  greater.     The  ascending  branches  and  the  curvature  of  the  sacrum  in   the  female  a 

descending  brandies  of  the  pubes  are  thinner,  deeper  and  more  regular.     The  cxperiiacnu 

narrower,  and  more  oblique,  turn  their  inner  of  Mr.  Ward,    however,    correspond  aiore 

borders  more  forwards,  and  at  the  same  time  entirely  with  my  own  observations  on  tcj 

afford   a    more  rounded  expansion  to   the  point    Mr.  Wiu'd  observes,  in  addition,  thai 

pubic  arcAf  at  the  expense  of  the  obturator  the  male  sacrum  often  approaches  the  font 

foramina^  which  arc  thek'eby  rendered  smaller  of  the  female,  but  the  female  rarely  to  that  of 

and   more    triangular  in  the  female.     The  the  male.  In  old  women,  however,  1  have  of^ 

sumphifm  of  the  pubis  is  not  so  deep,  and  the  seen  a  great  vertical  curvature  of  the  aacniv. 
miro-cartilage  is  wider,  thicker,  and    more        The  coccyx  is  more  moveable^  more  (ff* 

vertical  in  position;   the  united  angles  are  quently  in  several  jointed  pieces,  leas  prc^ 

more  flattened  posteriorly,  and  the  horizontal  jected  forwards,  and  less  frequently  ankjlocd 

branch  is  longer,  thinner,  and  directed  more  to  the  sacrum  in  the  female, 
transversely  outwards,  rendering  the  distance        The  sacro'sciatic  notches  in  the  feoule  art 

between  the  symphysis  and  the  cotyloid  cavity,  wider  and  not  so  deep  as  in  the  male ;  the  di>> 

and  oonaeouent^  the  projection  of  the  hips  tance  from  the  ischiadic  spine  and  tnbcn»*ti 

greater,  and  an  increased  transverse  diameter  to  the  sacrum  and  coccyx  being  greater,  and 

of  the  brim,  the  sacro-sciatic  ligamciita  loqgcr  and  a<rv 

The  sacrum  is  wider  and  less  arched  trans-  slender. 
veraely,  and  its  promontory  does  not  so  much        The   peculiarities  above   mentioned  fn« 

overhang  the  pelvic  cavity,  and  thus  the  #m-  to  the  female  pelvis  a  wider,  shallower, 


Aaltrhr  vim  o/UufimaU  pdeii,  wilh  Una  of 


PELVIS.  189 

Open,  uiJ  less  mtasy  appearance  than  that  symphjrsM  pubis  to  the  tjp  of  the  coccyx  ; 
of  the  male,  and  give  rise  to  a  still  more  im-  and  the  transverse,  from  the  mitldte  of  the 
portaat  distinction  derived  from  the  mmture-  inner  border  of  one  ischiadic  tuberosity  to  th'e 
■nti  from  one  point  to  another,  and  (rom  other  (j,  A).  An  oblique  diameter  at  the 
the  relative  diameUri  of  the  cavity  and  out-  inferior  outlet  is  not  one  comjuonly  given  hj 
Irts  of  the  pelvis.  Another  diatinction  will  writers,  although  posaesaed  of  some  import- 
be  preserlly  fimod  in  the  relative  anght  which  ance  in  certain  canes  of  lieformity.  In  the  table 
the  sacrum  and  whole  pelvis  form  with  the  on  the  next  page,  there  in  the  average  of  six 
axis  of  the  spinal  column,  and  this  again  will  mcusurements  taken  on  the  recent  subject, 
uiAuenoe  the  relative  directiou  of  the  axa  of  before  the  shrinking  of  the  ligaments,  from 
the  Mvitj  and  outlets.  the  centre   or   junction  of  the   ischio-pubic 

rami  la  tlie  centre  of  the  great  sciatic  liga- 
^'  ^-  ment  opposite.   The  anlero-posterior  diameter 

of  this  strait  is  capable  of  much  increase  by 
the  mobility  of  the  coccyx,  which  will  also 
afiecl,  in  some  measure,  the  oblique  dinmetere, 
in  an  nppoiUe  degree,  from  the  stretching  of 
the  great  sciatic  liguments,  a  point  which  I 
think  has  scarcely  been  sufficiently  noticed 
by  accoucheurs. 

Besides  these,  the  distances  between  many 

other  points  may  be  of  great  importance  to 

the    accoucheur.      Such    ere   those   pointed 

out  by  Naegele,  to  be  presently  noticed  ;  the 

distances  between   the   spines  of  the  ischia, 

BO  much  greater  in  the  female ;  and  nnother, 

which  I  nave  not   hitherto  seen  definitively 

given,  viz.  the   distance   between   the   towtr 

edge  of  the  it/mphifia  pubis   and  the  tacral 

promontoTu,  a   mcusuremtnt   of  conaiderable 

.  ^conjngate  diameter  of  brim;  e  ^dispmd     importance   in   the    use    of   pelvimeter^   to 

i'i^fi^:!;  IUrr"™         '  "   '  *™"'''™'  '>'«"«"    ascertain  the  conjugate  diameter  of  the  brim. 

This   may    be    called   the   hutr    or   tnchned 

The  meaiamafnlt  of  Iht pelvii. — Themost     conjugate   diameter,  and  it  will  be  found   to 

eiident  distinction!  between  the  adult  pelves     be,  in  most  instances,  hnifan  inch  more  than 

of  the  Mxea    are   derived   from   their  com*    the    direct   or  superior   coajugale   diameter, 

faratiie  dimensions,  and  result  from  the  im-     being,  in  fact,  the  longest  side  of  a  triangle, 

portant   bearing    (hey    have   upon    the   me-     having  the  conjugate  diameter,  and  the  breadth 

chuiism  of  parturition   in   the  female.     For     of  the  pubic  symphysis  for  the  other  sides. 

this  purpose,  an  average  is  taken  from  the     The  measurement  of  the  circuinferenre  of  the 

measurements   of  many  well-formed   pelves,     iH-im  of  the  pelvis,  and  the  proportion  con- 

and  one  with  the  average  result*  is  adopted     tributeJ  to  it  by  the  sacrum,  ilia  and  pubcs 

atthe iloHdard pehit,  respectively,  announce  a  manifest   difference 

The  mesaureoients  referring  to  the  width  between  the  pelves  of  the  two  sexes, 
of  the  pelvis  are  commonly  spoken  of  as  the  In  glancine  over  the  appended  table,  it  will 
diametm  of  the  pelvis.  They  are  taken  at  beseen  that  tne  male  pelvis  exceeds  the  female 
the  brim,  in  the  cavity,  and  at  the  inferior  in  most  of  its  vertical  dimensions,  while  the 
ouliet,  and  are  usually  an  anicrior-patlerior  female  pelvis  is  larger  in  the  horizontal  di- 
or  conjugate,  two  diagonal  or  oblique,  and  a  nmetcrs.  The  depth  of  the  true  pelvis, 
tnnunene.  however,    measured    at  the   sacro -coccygeal 

At  the  brim  of  the  pelvis,  the  antero-pos-  column,  is  greater  in  the  female,  on  account 
lerior  or  conjugate  diameter  is  the  distance  of  the  greater  size  of  the  sacrum  in  that  sex, 
between  the  upper  part  of  the  posterior  sur-  and  also  because  of  the  less  total  vertical 
face  of  the  aymphyus  pubis  and  the  pro-  curvature.  The  depth  from  the  pectineal 
RHKitory  of  the  sacrum  (0,  b,  fg.  83.)  |  the  eminence  to  the  lowest  point  of  the  ischisdic 
oblique,  between  the  point  of  the  brim  nearest  tuberosities  laterally,  and  at  the  pubic  sym- 
the  pectineal  eminence  and  the  sacro-iliac  phybis  anteriorly,  show,  on  the  contrarv,  a 
joint  of  the  opposite  side  (c,  d)  ;  and  the  great  superiority  in  the  male ;  as  alsu  docs 
tranivenie  diameter  is  the  dintaoce  between  the  total  depth  of  the  whole  pelvis,  from  the 
the  ilia  at  •  point  halfway  between  the  sacro-  highest  point  of  the  ilium  to  the  most  de- 
Uiac  joint  and  pectineHl  eminence  (e,y).  pending  part  of  the  ischium,  while  the  width 

In  the  cavity,  the  an tero- posterior  diameter  between  the  iliac  spines  and  crests  are  much 
eilends  between  the  centre  of  the  pubic  aym-  greater  in  the  female.  The  horizontal  dia- 
physis,  and  the  body  of  the  third  piece  of  the  meters  of  the  pelvis  may  be  said  to  dcpenit 
ncrum;  while  the  oblique  and  transverse  upon  the  ilio-pidilc  dement,  while  the  depth 
coTTe^Nmd  to  those  of  the  upper  outlet,  or  vertical  measurement  depends  solely  on 
on  (he  sune  ptane.  the  ilio-iichioH  element,  so  that,  in  the  female. 

At  the  infiricr  ifrail,  the  antero-posterior  the  former  may  be  considered  to  prevail,  and 
extend*  ftom   ihe   lower   extremity  of  the    in  the  male,  the  latter  element.     This  is  re- 
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markable,  as  constituting  the  different  pelvic 
properties  of  certain  classes  of  animals. 

It  will  also  be  observed  that  the  transverse 
diameter  of  the  brim  is  the  greatest  in  the 
dry  bones,  but  this  is  so  diminbhed  by 
the  presence  of  the  iliac  and  psoas  muscles 
and  fascia,  that,  in  the  living  female  subject, 
the  oblioue  is  generally  the  best  adapted  to 
receive  the  long  diameter  of  the  foetal  skull. 
The  soft  structures  diminish  the  antero- 
posterior diameters  of  the  brim  by  about  a 
quarter  of  an  inch,  and  the  transverse,  bv  half  an 
inch ;  the  diameters  of  the  caot/^ being  lessened 


about  a  quarter  of  an  inch  ;  a  &ct  which  k  k 
necessary  to  bear  in  mind  in  estimating  the 
width  in  the  living  subject.  The  iiieasai«> 
ments  in  the  third  double  column  were  taken 
from  fourteen  male  and  eighteen  female  sub- 
jects in  the  dissecting  room  of  Kind's 
College,  London,  and  are  compared  m  toe 
first  column  with  the  contrasted  measure- 
ments of  the  male  and  female  pdvis  given  by 
Meckel,  and  quoted  by  most  English  vritcn 
on  the  subject;  and  in  the  second  colunui 
with  those  given  by  John  James  Watt,  in  hb 
work  on  the  pelvis. 


Meckel. 

Watt. 

Viamelers, 

MAle. 

Female. 

Male. 

Female. 

Male. 

FtflMlr.  i 

In.     UiMi. 

in.    Una. 

In.    line*. 

In. 

llBM. 

ku 

Ui«». 

tab   taMk ' 

Of  the  brim — Transverse 

4     6 

5     0 

4     6 

5 

6 

4 

7 

5    i    \ 

Oblique            -            -            - 

4     5 

4     5 

4     2 

5 

0 

4 

7 

5    0    1 

Antero-posterior 

4     0 

4     4' 

4     0 

4 

9' 

4 

0 

4    5-! 

Of  the  cavity — Transrerse 

4     0 

4     8 

1 

Oblique            -            -            - 

5     0 

5     4 

1 

Antero-posterior 

5     0 

4     8 

- 

• 

• 

4 

8 

4    8 

Of  the  inferior  strait  — Transverse 

(inter-sciatic) 

3     0 

4     5"^ 

3     2 

4 

0* 

3 

S 

4    4* 

Oblique 

m                          m 

m                          m 

.          . 

•• 

- 

3 

s 

4    0    , 

Antero-posterior 

3     3 

4     4 

3     0 

4 

6 

3 

5 

4    0' 

MeoMwementt, 

Between  the  anterior  soperior  iliac 

spines      -            -            -            - 

7     8 

8     6< 

9     0 

11 

0* 

8 

8 

10    0- 

Between  the  centres  of  iliac  crests 

8     3 

9     4* 

t 

1 

Depth  of  true  pelvis  — Between  the  upper  and  lower 

1 

border  of  symphysis  pubis          ... 

I   10 

1 

6 

2 

0 

1  •  , 

Between  the  ilio-pectineal  eminence  and  ischial  tu- 

1 

berosity              -           -           -           -           . 

4  10 

3 

6 

5 

3    8    ' 

Between  the  sacral  promontory  and  tip  of  coccyx 

4  10 

5 

0 

6 

(5ia.to 
}   Gin. 

Depth  of  whole  pelvis — Between  the  iliac  crest  and  ischii 

i  tuberosi 

ty 

. 

7 

7    5' 

Between  the  anterior  superior  iliac  spine  and  ischial 

tuberosity 

r 

- 

5 

6    0 

„             posterior  superior  iliac  spine  and  ischia 

I  tnberostt 

J 

- 

0 

5    5 

Between  the  lower  border  of  pubic  symphysis  acd  sacral 

promonto] 

T 

- 

. 

• 

4     7 

„            spines  of  ischia            ... 

• 

- 

3 

5 

4    3 

„           sacro-iliac  joints  (greatest  breadth  of  sacnm 

0 

- 

- 

4 

3 

4.  8' 

•  4  inches  (Burnt,  Ramsbothsm,  Lee,  Cloquet,  Telpeao,  and  Bandelocqae).    4|  inches  (Uoon  mi 
Boivin).    4*3  inches  (Rigby). 

t>  4  inches  (Rums,  Lee,  and  Cloquet).    4^  inches  (Blonro  and  Murphy). 

•  Increased  to  5  inches  or  more  by  the  mobility  of  the  coccyx. 

•  10  inches  (Bums).    0*6  inches  (Cloquet). 

•  10  inches  (Cloquet).    11  inches  (Bums). 
'  7  inches  (Cloquet). 

•  4  to  4^  inches  (Cloquet). 


The  circumfrrmHftl  meaiurenient  of  the  brim 
in  well-formed  males  gave  in  my  own  mea- 
surements 2  inches  to  each  of  the  ilia,  3  inches 
to  each  of  the  pubes,  and  4}  to  the  sacrum, 
which,  allowing  \  inch  to  each  of  the  sacro- 
iliac cartilages  anci  \  inch  to  the  pubic,  gives 
a  total  circumference  of  \5\  inches.  In  the 
well-made  fcnmU  the  ilia  were  found  to  be 
each  2|,  the  pubes  each  3i,  and  the  sacrum 
6  inches,  giving,  with  the  same  allowance  for 
the  sacro-iliac  cartilages  and  \  inch  for 
the  pubic,  a  total  of  17(  inches.  Thus  the 
superior  size  of  the  brim  in  the  female  seems 
to  depend  more  upon  the  ilia  tlian  upon  the 
pubes,  although  the  direct  distance  between 
the  ilio-pecttneal  eminence  and  the  sacro-iliac 


joint  diflfers  little  in  the  sexes,  bccaoK  of  the 
greater  curve  made  by  the  female  ilia.  Tbr 
circumferential  extent  of  the  bonicra,  at  the 
plane  of  the  inferior  ouilei  in  a  female  pel  vis 
of  averw  diameters,  and  dried  with  the  sacr> 
sciatic  ligaments  attached,  was  14  inchca.  Is 
the  fresh  state  it  generally  amounts  to  1A«  •• 
the  ligaments  shrink  by  drying,  and  wouU  te 
extended  to  16  inches,  or  naore,  bf  the  rt- 
tension  of  the  coccyx  and  the  da^tkny  of  tW 
lignmentous  portions.* 

*  The  drcumferential  measursmcot  apfnaff  t^  W 
one  not  generally  estimated  as  mach  as  Hs  mtibtj 
in  detecting  rsnations  of  siae  depmdifiK  apea  th^ 
would  seem  to  call  for,  in  the  ftiiwl«  pthift.  A 
refefsnce  to  the  sutjoiDsd  taUs  of  mriaiimi  td  A*- 
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Burns  gives  also,  in  the  female  pelvis,  the 
following  distances: — 

1.  Between  the  symphysis  pubis  and 

inferior  iliac  spine, 
nearly        -        -  4    in, 

2.  „  sacro-ihac  joint  and 

the  pubic  crest  of 
same  side    •        -  4^  »» 

3.  „  sacral     promontory 

and  the  obturator 
notch  -        -  3^  »f 

^,  „  sacral      promontory 

and  the  acetabula  3^  „ 

5.  M  acetabula  anteriorly -4i  „ 

6.  „  posterior    ridge    of 

ilium  and  the  su- 
perior and  inferior 
anterior  spines    -  5    „ 

7.  „  centre  of  iliac  crest 

and  the  brim  of  the 
pelvis,  direct       -  3^  „ 

One  of  these  measurements  was  repeated 
by  Velpeau,  Stoltz,  and  Naegele,  viz.  from  the 
sacral  promontory  to  the  centre  of  the  cotyloid 
cavity,  or  sacro-cotyloid.  Naegele  in  54  and 
Stoltz  in  40  female  pelves,  found  the  mean 
distance  to  be  3  pouces,  3  to  4  lignes  (pied 
dnHoi). 

Dr.  Murphy,  considering  that  the  true 
salient  point  or  promontory  lies  on  a  level 
above  the  real  pelvic  brim,  at  the  sacro- 
lombar  Bbro-cartilage,  gives  also  three  more 
measurements  made  in  the  *'  inclined  plane  of 
the  promontory,**  one  antero'potterior^  be- 
tween the  fibro-cartila^  and  the  upper  border 
of  the  symphysis,  whicn  he  places  at  4  inches, 
and  two  laterai,  from  the  same  point  to  the 
pectineal  eminences,  which  are  on  an  average 
about  3}  inches,  but  which  are  seldom  equal, 
because  of  the  great  tendency  to  deviation  of 
this  pronoootory  from  the  median  line.  The 
htter  seem  to  coincide  almost  with  those  given 
by  Dr.  Bums  between  nearly  the  same  points, 
and*  the  former  with  the  conjugate  diameter 
of  the  brim. 

Ejttrmal  measurements  of  the  female  pelvis, 
made  on  the  liring  subject,  have  also  been 
given,  though  from  few  data,  as  follows  : — 

I.  External  antero-posterior  diameter,  7  to 
B  inches. 

t.  External  transverse,  between  iliac  crests, 
13  to  16  inches. 

3.  From  great  trochanter  to  the  opposite 
Kcro-iliac  joint,  10  to  12  inches. 

4.  Depth  of  pelvis  from  top  of  sacrum  to 
coccyx,  4  to  5  inches. 

From  the  first  of  these,  according  to  Bau- 
delocmie  and  Velpeau,  3  inches  must  be  de- 
dacted  for  the  thickness  of  the  parietes,  and 
from  the  second  4  inches.  Boivin  and  Lacha- 
pelle  doubted  the  utility  of  these  measure- 

wiTT,  viU  abow  how  freaaently  the  diameters  are 
cu«pensatory  to  each  otner;  as  this  oompenflation 
Buy  oocvr  ra  diameitn  noi  usually  measured,  the 
CRuBifciculial  extent  seems  in  many  cases  to  be 
rcqiind.  Dr.  ChorchiU  gives  the  circumference 
•'(he  brim  as  rarying  from  13  to  14A  inches  in  the 
UmaJkk  moch  leas  than  I  hare  generally  found  it  on 
the  fmh  subject  after  the  soft  ports  were  removed. 


ments  generally,  because  of  the  great  varia- 
bility in  the  thickness  of  the  pelvic  walls ;  and 
Dr.  Davis  has  more  recently  found  the  thick- 
ness of  the  base  of  the  sacrum  to  vary  from  2 
to  3  iuches  in  17  dead  subjects. 

The  measurements  of  Naegele  and  Otto, 
with  a  view  to  determine  the  presence^  of 
obliquely  deformed  pelves,  are  of  great  im- 
portance in  the  practice  of  midwifery,  and 
may  be  best  given  in  this  place.  Out  of  forty- 
two  female  pelves  of  medium  size,  the  best 
formed  they  could  obtain,  these  observers 
found  the  following  measurements  : — 


1.  From  the  sciatic  tuberosity ' 
of  one  side  to  the  posterior 
superior  iliac  spine  of  the 
other  side 

2  From  the  anterior  superior  1 
iliac  spine  of  one  side  to  I 
the  posterior  superior  of  | 
the  other  side       •  -  J 

3.  From  the  spine  of  the  lastl 
lumbar  yertebra  to  the  an-  I 
terior  superior  iliac  spine  | 
on  both  sides        -  -J 

4.  From  the  great  trochanter! 
of  one  side  to  the  posterior  I 
superior  iliac  spine  of  the  | 
other        •  -  -J 

5.  From  the  middle  of  the  in- 
ferior border  of  the  sym- 
physis pubis  to  the  pos- 
terior superior  iliac  spine 
on  both  sides 


Mea- 
sure- 
ments 


la.  llBM. 


6     6 


7     3 


Greatest 
Dittc- 
rence. 


llMfc 


3 


6     8 


8     5 


6     4 


4to5 


Danyan,  pursuing  Naegele's  system,  found 
the  great  rarity  of  perfectly  regular  female  pel* 
Tcs.  Out  of  eighty  female  pelves  he  found  fitly* 
nine  differ,  in  the  first  measurement,  from  1  to 

6  lines.  In  the  second  measurement  he  found 
a  difference,  in  fifty-eight  pelves,  of  1 .  to  11 
lines  ;  in  the  third,  fifty-one  differed  from  1  to 

7  lines  ;  in  the  fourth,  sixty*two  from  1  to  9 
lines;  and  in  the  fifth  measurement,  forty- 
eight  pelves  had  a  difference  of  from  1  to  9 
lines.  The  table  on  the  next  page  shows  the 
great  variety  in  the  diameters  of  female  pelves 
which  may  be  considered  as  normal  pelves^ 
In  males  Dupuytren  found  the  distance 
between  the  tuberosities  of  the  ischia,  in 
twenty-three  subjects,  to  var^  from  2  to 
3]^  inches;  and  Velpeau,  in  forty  subjects, 
to  vary  from  1}  to  4  inches.  In  fourteen 
subjects  1  have  found  the  least  distance  to  be 
3  inches,  and  the  greatest  4  inches  in  the 
male,  and  measuring  from  the  exact  centres 
of  the  inner  margin  of  the  tuberosities.  These 
observations  on  the  male  are  of  some  im- 
portance with  a  view  to  the  operation  of 
lithotomy,  when  the  stone  is  of  great  size. 

Inclination  op  the  Pklvis.— By  making, 
in  a  well -formed  subject,  a  direct  vertical 
section  of  the  spinal  column,  and  drawing  a 
line  through  the  centres  of  the  bodiet  of  the 
axis  and  last  lumbar  vertebra,  and  by  com* 
paring  with  the  transverse  plane  of  such  « 
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line  those  of  the  superior  and  inferior  outlets    pelvis  to  the  vertebral  column  is  obtained, 
of  the  pelvis,  the  general  inclination  of  the    The  line  so  drawn  will  generally  be  (biiod  to 

Yabiations  in  the  Diameters  of  healthy  Female  Pelves. 


Inclined  plane  of  promontory — 

Antero-posterior  - 

To  left  pectineal  eminence- 

To  right  pectineal  eminence 
Brim  —  A  ntero-posterior 

Transverse 

o'"'i-  (St:     : 

Between  promontory  and  lower 

edge  of  symphysis  pubis 
Cavity — Antero-posterior 

Transverse 
Between  ischiadic  spines 
Oudet — Antero-posterior 

Transverse 

Oblique  (6  cases  only) 
Angle  of  pubic  arch     - 

Dr.  Murpby  (in  18  Caaet). 

Taken  bjr  the  writer  la  tht 
King'*  Collefce  diMectinf 
rooms  (in  18  CMei). 

Extremes. 

Mcwt  fre- 
quent. 

Bxtrcmet. 

91JC0I. 

wcim* 

*3i  or  ^  to  5^ 
♦3  or  3]  to  4J 

*2{  or  3)  to  5ji 

♦3i  or  3|  to  5i 

t3ior4|to5i 

*4ior4]to5l 

♦4|or4|to5i 

*4ior4lto5{ 
*3{or4^to5i 

m                            m 

PI  to  §41 
§3ito]:5 

45°  to  100° 

41to4j 
S^toSi 

8J 

4 

H 

5  and  5JJ 

5 
5 

4  to  4) 
4|to4j 

70°  to  90° 

3*  to  4} 
5to5| 

4jto5i 

3*  to  5\ 
4lto5f 

3|to4i 
34t0  4j 
dito4] 
^U^4i 

5 

5and5| 

4)anl5 
4]and^ 

*i 

4 

H 

4 

! 


Like  male  pelvi8»  diameters  smalL 

Smallest  )>elvia,  transverse  diameter  of  cavity  4|,  of  ootlet  4|. 

Belong  to  the  same  pelves  respectively  (compensating  diameters). 


pass  also  through  the  bodies  of  the  first  dorsal 
and  second  lumbar  vertebrae  across  their 
centres.  The  curved  line  of  the  vertebrae,  in 
most  well-formed  subjects,  cuts  the  straight 
line  at  these  two  points,  in  passing  from  the 
cervical  to  the  dorsal,  and  from  the  latter  to  the 
lumbar  curve. 

The  plane  of  the  pelvic  brim  has  been 
termed  by  Naegele  and  the  brothers  O.  and 
E.  Weber  the  superior  plane  of  the  pelvis,  and 
that  of  the  inferior  outlet  the  inferior  plane. 
These  observers  measured  the  angle  formed 
by  these  planes  with  the  pround-Ievel  in  the 
standing  position,  t.  e,  with  the  horizon,  or 
with  a  plane  drawn  horizontally,  at  right 
angles,  to  the  above-mentioned  transverse 
vertical  plane,  which,  in  the  erect  posture, 
was  found  to  be  perpendicular  to  the  base  of 
support.  The  angle  which  the  superior  plane 
of  tne  pelvis  forms  with  the  transverse  vertical 
plane  or  with  the  horizon  is  termed  by  them  the 
angle  of  inclination  of  the  pelvis,  or  the  pelvi' 
verlehrai  angfe  {fig.  84.  page  134.),  (a f,  re). 

It  is  remarkable  that,  in  man  only,  are  the 
boundaries  of  the  superior  outlet  in  one  plane, 
L  e,  in  wan  only  if  the  direction  of  the  superior 
pubic  ramus  in  the  same  plane  unth  that  of  the 
cottflo'Sacral  rib  of  the  ilium.  In  all  other  ani- 
mals, as  far  as  my  own  observations  go,  the 
pubis  is  bent  backward  or  forward,  so  as  to 
make  an  angle  with  the  ilium,  and  the  pelvi' 
vertebral  angle  is  thus  resolved  into  two 
ansles,  a  rertrbro-iUac  and  an  Uio-^mbic, 

The  angle  of  the  superior  plane  was  found 
by  the  \V  cbers  on  the  dead  body,  by  fixing 
the  connected  spinal  column  and  pelvis  of  a 
recent  well-made  subject,  in  plaster  of  Parts, 
to  preserve  the  natural  position,  then  making 
through  the  whole  a  direct  vertical  section, 
■nd  afterwards  measuring  off  the  angles. 


On  making  a  transverse  Tertical  section 
through  the  centres  of  the  heads  of  the 
femurs  and  cotyloid  cavities,  they  alio  ftrtiod 
that,  when  the  body  is  in  the  erect  positioa 
and  the  pelvis  at  the  proper  angle,  the  cotr- 
loid  notcn  and  depression,  and  the  fibres  of 
the  ligamentum  teres,  have  an  almost  drtctin 
vertical  direction^  and  fall  exactly  in  the  trun- 
yerse  vertical  plane  of  the  vertebne  ($et  /g. 
87.  page  140.,  in  which  the  line  «  o^  lies  n 
the  plane  of  the  transverse  vertical  section). 
It  will  be  further  seen,  by  inspecting  the  fipire, 
that  this  plane,  being  continued  dowowanK 
crosses  the  obturator  foramina,  and  faUs  vrrf 
neariy  in  the  line  of  suture  of  the  ischio-puhk 
rami.  And  this  will  be  found  to  be  the  csk, 
with  a  plumb  line  dropped  from  the  a^ral  pro* 
montory,  which  is  cut  by  the  above  pbne  ta 
the  erect  position  of  the  nelvis.  A  detached 
pelvis  may  be  placed  in  tne  erect  living  p^ 
sition,  consequently,  by  keeping  the  po^ 
rior  part  of  the  notch  the  most  dependinf 
point  of  the  cotyloid  brim,  and  its  tncUnacioes 
will  then  accord  with  those  taken  in  connect 
tion  with  the  spine. 

In  the  consideration  of  these  pelvic  anflr« 
it  must  be  borne  in  mind  that  tlie  dirccuun 
of  the  curve  of  the  three  last  lumbstf  vcrtcbrv. 
below  the  point  where  the  great  dorsal  con- 
cavity terminates,  is  such  that,  if  proUtofpi 
upwards,  the  axial  line  would  pass  out  at  the 
junction  of  the  manubrium  with  the  bodv  0^ 
the  sternum.  This  makes  the  peivi-btmbtr 
angle  much  less  in  man  than  the  whole  pd^** 
vertebral ;  a  circumntance  to  be  borne  in  mind 
in  comparing  them  with  those  of  ammak.  Is 
fiict,  the  transvertical  section  jusc  mentioacd 
passes  through  the  body  of  the  third  loaihfr 
vertebra  considerably  posterior  to  its  centre  in 
most  cases  {see  a,  b,fig,  84.p<^r  154*). 
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AngU  of  Inclination 
of  superior  planCf 
or  pelvic  brim. 

With       transverse  \ 
vertical  plane      -  3 
With  horizon 

0/  inferior  planet  or 
outlet 

With       transverse  > 
vertical  plane     -  3 
With  horizon 


Male 
(Weber). 


1550 
65° 


106°  51' 
16^51' 


Female  (Nac- 
gclc). 


150Otol51® 
69<*to    60<^ 


101°  to  102° 
10°  to  11°* 


Bj  an  lOferse  method,  proceeding  on  iliac  spine  in  the  male,  and  a  little  below  this 
Roedcfier's  plan  from  the  horizontal  phine  (Jig.  point  in  the  female,  in  a  straight  position  of 
b^.gfd),  Naegele  determined,  with  great  care,    the  body. 

the  angle  of  the  inferior  plane  of  the  pelvis  The  iollowing  table  shows  the  pelvic  angles 
in  the  living  female.  In  500  well-formed  living  of  inclination  in  the  sexes,  and  their  difference 
females  placed  in  the  erect  position,  he  mea-  in  this  respect,  and  is  drawn  from  the  above- 
sured  the  respective  distances  from  the  ground,    mentioned  experiments  of  the  Webers  on  male, 

of  the  tip  of  the  coccyx,  and  of  the  lower  and  of  Naegele  on  female  subjects. 
bonier  of  the  pubic  s^mph^sis.  He  found 
that  in  4S»4  the  extremity  of  the  coccyx  was 
hijrher  than  the  symphysis  pubis,  the  greatest 
difference  being  22  lines.  In  twentv-six  only 
wa^  it  lower,  the  greatest  difference  here  being 
9  lines,  and  in  twenty  they  were  equal  in 
height  from  the  ground,  in  eleven  ()elves 
where  he  had  the  opportunity  of  verifying  his 
observations  after  death,  he  found  and  figured 
one  perfect  pelvis,  in  which  the  tip  of  the 
coccyx  was  8  lines  higher  than  the  lower 
border  of  the  symphysis,  which  corresponded 
Tcry  nearly  with  the  mean  elevation  of  the 
coccyx  above  the  a^^mphysis,  viz.  7' I  lines, 
drawn  from  the  observations  above  detailed. 
From  this  he  deduced  the  inferior  angle  of 
inclination  of  the  pelvis  (fg  d)  to  be  10^  to 
1 1""  with  the  horizon  (>,c/}.  ^      ,     .  ^  ,       .  .,      , 

lo  a  similar  manner,  in  fifteen  living  males        ^^  ^.^  inspection  of  the  above  table  the 

the  brothen  Weber  ascertained  the  range  of  F^'®''  indination  of  the  pe  vis  to  the  spine 

the  altitudes  of  the  coccyx  and  pubis  to  be  ^  ^^®  ™*  ?  V^^  !*«/:^°'®  evident,  constituting 

fftUB  10  millimetres,  the  extreme  difference  another  disunguishmg  characteristic  of  the 

whpn  the  coccyx  was  lower,  to  33-3  millimetres  "®^?*      ,,       ,  ,    ,         ,  . 

*beo  the  coccyx  was  higher  tiian  the  lower        The  older  observers  estimated  the  pelvic 

border  of  the  "symphysis   pubis,  the    mean  anglw  too  low.  as  in  the  incorrect  drawings 

beij^ht  of  the  coccyx  above  the  pubis  being  <>^  ^Ibmus,  Levret,  and  Cloquet,  where  the 

thus  23-1  millimetres.  Then,  by  measuring  the  sup^nor  angle  is  given  as  35  with  the  horizon, 

distance  between  the  plumb  lines  drom)ed  from  *°^'  ^^  Osiander,  at  30.     Carus  gives   the 

each  of  these  points,  the  coccyx  and  pubis,  supenof  a'  ^^  .  ^nd  the  infenor  at  11   with 

tbev  ascertained  the  mean  distance  to  be  75-8  the  horizon.  .      ^    . 

■illimetrea.    From  these  measurements  they        j"S^*.  f  ^'^  '"^'^''  ^"^  potenor  pelvic 

obtained  the  angle  of  the  inferior  pelvic  plane  T!}^    ^"^ .  '*f   Iransvasc  vertical  P^f^— 

•ith  the  horizon  I6*>-51.  By  measuring,  in  two  The  pelvic  inclination,  in  the  opmion  of  Cru 

dttdsuhiects,  the  depth  of  the  symphysis  pu-  veilhier,  depends  upon  the  angle  which  the 

hi.,  and  the  direct  vertical  distance  from  the  tip  »««^''"'"  ^^'''"«  ^"*'.  J.*^«  .«P»"**  i^*"."^"'  61^*"« 

of  the  coccyx  to  the  sacral  promontory,  they  ?^"*  <"•  less  of  obliquity  to  the  innominate 

deduced  the  angle  of  the  superior  pelvic  plane.  *><>»«»  <^"  ^^  f  !«•  .To**.*"!?^®  ^'  ^\l^^^ 

The  superior  angle,  however,  cannot  with  page,  «  *  «,and  ^.112.  l./a  g,  p^M73), 

aoj  certainty  be  calculated  from  the  inferior  ?*?»c**  °?*y  ^  called  the  sacro-veriebr^l  angle, 

ia  the  living  subject,  on  account  of  the  un-  ^  ^*^f » »°  "  "*"X  opportunities  as  have  oc- 

«rtain  length  and  curve  of  the  sacro-coccygeal  curred  to  me.  endeavoured  to  ascertain  and 

column.  establish,  with  a  view  of  comparing  it  with  the 

In  a  well-formed  or  standard  pelvis  the  pelvi-vertebral  angle  in  the  two  sexes     To  do 

twoUnes  of  the  superior  and  infenor  planes,  '>»  '  "^"^^  »  ^^?^«*  section  of  the  pelvis 

»hea  prolonged  anteriorly,  cut  each   other  .(with  as  many  vertebrae  as  possible  attached  to 

•hout  l|  inch    anterior   to  and  below  the  ")».  (""^T  ^^l''^  ^^^^^f^  ''^  ^]'^  '"^'«»  **"®' 

Mrii  (at  c),  containing  an  angle  of  about  6(f  ''^''^h  showed  clearly  the  angle  made  by  the 

('  V) ;  but  this  will  vary  with  the  length  of  »^^''"™-     ^^^^\  H  '?*«"*«^:^»1g  ^^^,  '*"^  °f  ^^« 

uie  ncfo-coccygeal  column  transverse  vertical  plane  of  the  spinal  column 

According  to  Nai^le  the  point  at  which  ^'^"^^  ^  *>^^?f«  n?entioned,  by  a  line  drawn 

tke  superior  plane  emeiges  posterioriy  is  also  »"  '^f  »"^?  direction  of  the  three  fir»t  sacral 

wy  variable.     Mo«t  frequently    it  is    the  vertebra  throu-h  the  centre  of  their  bodies, 
»piw>ui  process  ofthe  second  lumbar  vertebra,  ^"«^««  "^^^^^  approximative  to  the  sacro- 

ofttm  that  of  the  first,  and  sometimes  between  vertebral  angle  in  the  living  subject  were  ob- 

[J«  iecond  and  third.    Generally  the  upper  ^^^^^>  showing  the  following  results:  — 
oorder  of  the  symphysis  pubis  was  3  inches, 

*  to  10  liocs  lower  tlian  the  sacral  promon-        *  Weber,  however,  found  the  angle  of  the  inferior 

^,  and  on  a  level  with  the  union  of  the  pl»no^»th  the  horizon  to  be  but  little  less  marked 

•ecuod  anil  tkirtl  «w%^Av^l  k<«»Aa    TU-  «-«-^  tban  that  of  the  male ;  making  it  A^b  more  than 

T«^  n^    .•      Tf*  **^"^**     u    T^"":  the  angle  of  Naegele  here  given.    Naegele  remarks 

iTi^L.  ^^^    *  '»*vc  generally  found  that  the  inferior  angle  ia  much  more  variable  than 

10  oe  aDout  the  level  of  the  anterior  8u|ierior  the  superior  in  ordinary  cases. 
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In  twenty-fire  males. 
Nine  were  from  1 1 6°  to  1 1 2°,  five  from  1 15® 
to  1 1?**,  nine  firom  120**  to  125%  and  two  only 
130^ 

In  twenty-five  females. 
Nine  were  from  120**  to  125%  dght  from 
128**  to  130**,  five  from  133**  to  140%  two  were 
145%  and  one,  an  aged  subject,  118**  only. 


(^aSffhtfy  altered  from  Na/egelt)  of  a  weU" 
fhrmtd  fttnaie  ptimMf  thomng  tht  anjfUs  of  we/Ma- 
tioH  and  ajpa^ 

From  these  we  may  deduce  117**  as  the 
average  socro-vertebral  angle  in  the  maie^  and 
130**  as  the  same  angle  in  the  female.  This 
remarkable  average  difference  of  13**  siiows 
the  much  greater  suddenness  of  the  altera- 
tion of  direction  in  the  spinal  column  at  its 
sacral  extremity  in  the  male  subject,  and  is 
much  greater  than  the  difference  of  5**  to  6® 
in  the  pelvic  inclination  of  the  sexes  com- 
pared in  the  tables  of  Weber  and  Naegele. 
but,  in  order  more  dearlv  to  ascertain  it  the 
pelvic  inclination  invariably  depended  upon 
the  variations  of  the  sacro-vertebral  angle,  I 
compared  the  sacro-vertebral  and  pclvi- verte- 
bral angles  in  nine  male  and  nine  female  sub- 
jects. In  the  former,  I  found  the  dijerenee 
between  these  angles  to  vary  from  5®  to  35% 
and,  in  the  latter,  to  vary  from  5**  to  25%  In 
one  instance  only,  in  a  male,  the  sucro-verte* 
bral  was  as  lar^e  as  the  pelvi-vertebral  angle. 
From  these  observations,  which  were  very 
cftfcfiiUy  taken,  it  would  teem  that  the  total 


pelvic  incUnalion  daet  not  exactly  iepend  wpo% 
the  tacrO'Vertebral  angle ;  and  that,  in  makt^ 
where  the  average  pelvic  obliquity  is  a  btile 
greater,  the  average  sacro-vertebral  ingie  is 
much  and  ditpraporthnatefy  less.  These  reralts 
contradict,  also,  the  assumption  somevhat 
indefinitely  stated  b^  Blumenbach  and  other*, 
on  the  authority  of  Bonaccioli,  of  Fenin, 
that  the  sacrum  inclines  more  backward,  and 
that  the  sacro-vertebral  angle  b  more  prooii- 
nent  in  the  female  than  in  the  male. 

If  the  long  diameter  of  the  pubic  symphjrsii 
be  continued  in  its  directbn  downwards  snd 
backwards,  it  will,  in  a  well-formed  frmle 
pelvis,  cut  the  transverse  vertical  plane  of  tbe 
spine,  also  prolong,  at  an  angle  of  50^  to  55* 
(^•B4.  a  6  it),  which  will  be  found  to  be  about 
the  complementary  or  opposite  angle  to  die 
sacro-vertebral  angle  in  the  female.  This 
shows  the  general  parallelism  of  the  antcfior 
or  pubic  wall  of  the  pelvis,  with  the  upper 
part  of  the  posterior  or  sacral  wall,  altbouj;h. 
on  account  of  the  rapid  thinning  of  the  latter 
as  it  descends,  its  pelvic  surface  seems  to 
diver;^  from  the  pubis.  Naegele  found  tbe 
anterior  pelvic  wall  to  be  often  at  right  tn^ 
to  the  plane  of  the  inlet,  but  the  posterior 
generally  somewhat  more  than  a  rigot  angle. 
The  great  obliquity  of  the  symphysis  pubis  to 
the  transverse  vertical  plane  of  tlie  vertebne  is 
one  of  the  great  characteristics  of  the  bumaa 
pelvis,  as  will  be  seen  hereafler  in  the  coosiJer- 
ation  of  the  comparative  anatomy  of  the  peliis. 
The  angle  formed  by  the  symphysis  pubb  with 
the  horizon  is  given  bv  Cuvier  from  75^toDj^ 
This  is  much  too  large ;  from  35**  to  4U* 
is  the  true  angle  of  the  symphysia  with  the 
horizon  in  the  human  subject. 

Ilio'ischial  irag/r.  —  While  the  pubis  in  tbe 
human  subject  is  continued  in  the  same  ns:bt 
line  with  the  mean  direction  of  the  ilium, 
which  coincides  with  the  cotyto^aaeral  nh  of 
that  bone,  the  ischium  is  inclined  5«dhr«r/f, 
forming  an  angle  of  1 10**  to  115**  with  theaoc 
rib  of  bone  (seefig, .!  12. 1 .  a  c  </,  page  73.)*  so 
that,  while  the  pubes  are  directed  tramtrtnrk 
with  regard  to  the  pelvic  cavinr,  the  iachia  are 
directed  vertically  along,  and  fonnine  the  siiks 
of  the  cavity.  This  arrangement  will  alio  be 
found  to  be  an  important  characteristic  of  tbe 
human  pelvis,  when  compared  with  those  of 
the  inferior  mammalia,  in  which  the  revcne 
of  this  arrangement  will  be  found  to  prevail 
viz.,  the  continuation  of  the  ischia  in  tbe  boe 
of  the  ilia,  and  the  formation  of  an  ibo-pMbte 
angle. 

Angle  of  uchh^puhie  arch,  —  The  aii|(le  st 
which  the  ischio-pubic  rami  tend  toward  earb 
other,  has  been  placed  by  Watt  at  &f  to  M^ 
in  the  male,  and  90^  in  the  female;  and  br 
Soemmerrine  at  75**  for  the  male,  madj^  f^r 
the  female  (ieefSffs.  83, 80.  )• 

Axes  of  tub  Fblvis.  — The  term  asei  » 
applied  anatomically  to  the  Ime  ofdntHtam  of 
any  surface  or  plane,  and,  as  it  implies  a  risbt 
line,  drawn  at  risht  angles  to  that  «nrf9ce 
or  plane,  it  can  only  be  applied  with  proprirfv 
to  the  outlets  of  the  pelvis*  As  applied  by 
some  authors  to  the  line  which  indicates 
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the  central  point  in  any  given  plane  of  the  mentioned,  a  parabolic  curve  (o,  n),  which  does 
pelvic  cavity,  it  then  becomes  r^ly  a  curved  not  quite  coincide  with  the  arc  of  a  circle 
lioe,  made  up  of  an  infinite  number  of  perpen-  drawn  from  the  ante-piibic  centre  (c).  These 
diculars  drawn  from  any  number  of  planes  two  portions  of  the  axes  of  the  cavity  are^e't/, 
radiattng  from  a  centre  placed  anterior  to  the  from  the  immobility  of  the  pelvic  walls  which 
svmphysifl  pubis.  Since  it  is  with  regard  to  include  them.  But,  below  the  inferior  dotted 
the  mechanism  of  parturition  principally  that  plane  to  that  of  the  outlet,  the  axis  is  di- 
tbe  axes  of  the  pelvis  are  of  importance,  the  rected  more  forwards  (n,  9),  as  the  coccyx 
angles  formed  by  them,  with  the  vertebral  moves  backward  in  the  curve  {ni,  s),  a  de- 
plane (transverse  vertical),  are  stated  in  refer-  viation  which  facilitates  the  exit  of  the  fcetus 
ence  to  the  Btandard,/!mui/<f  pelvis  more  par-  in  parturition.  This  forwaid  direction  of  the 
ticularly.  In  the  male  subject,  these  angles  axis  at  this  part  is  increased  also  by  the 
will  be  somewhat  greater,  from  the  greater  rounding  off  of  the  symphysis  pubis  at  its 
ioclination  of  the  pelvis  in  that  sex.  inferior  border.    Each  of  the  three  portions 

The  ans  of  the  brim  is  a  line  drawn  from  the  passes  midway  between  the  corresponding  and 
centre  of  the  superior  plane,  and  at  right  opposing  surfaces  of  the  symphysis  pubis 
angles  to  it  (^.  84.  /,  m).  This  line  cuts  the  and  sacro-coccygeal  wall,  the  general  vertical 
prolonged  vertebral  plane  exactly  half-way  outline  of  which  it  nearly  resembles,  and  be- 
between  the  symphysis  pubis  and  the  upper  tween  the  lateral  ilio-ischial  columns.  The 
part  of  the  third  sacral  vertebra,  and  forms  latter,  being  equally  inclined  to  each  other 
with  it  an  angle  of  about  60^  (a  o  /).  It  may  downwards,  cause  no  deviations  in  the  plane 
be  taken  also  as  the  most  nearly  approxima-  which  forms  the  centre  of  their  lateral  dis- 
dve  axis  of  the  pelvic  caviii^  above  that  point,  tances. 

When  prolonged  at  each  end,  it  passes  out  So  that  the  so-called  axis  of  the  pelvic  ca» 
at  the  unbiUcaa,  and  impinges  upon  one  of  vitjf  is  not  one  right  line,  as  stated  by  Miil- 
the  two  laat  coccygeal  bones,  in  a  well-formed  Icr  and  Rcederer  ;  nor  is  it  properly  ex- 
female.  It  is  evidentt  however,  that  from  the,  pressed  by  perpendicular  lines  drawn  from 
great  variety  of  the  sacro-coccygeal  curves,  three  planes,  as  Levret  suggested  ;  nor  by  a 
that  the  point  where  this  line  meets  the  continuous  geometric  "arc //^cerci^,*' from  the 
coccyx  will  be  variable.  Hence,  the  observa-  superior  to  the  inferior  plane,  as  6.  Bang, 
tion  of  Watt,  that  a  line  joining  the  tip  of  the  Choulaut,  Camper,  and  Carus  concluded; 
coccyx  and  the  centre  of  the  superior  plane  nor  by  the  meeting  of  the  axes  of  the  superior 
rats  the  latter  at  an  angle  of  75^,  is  too  defi*  and  mferior  outlet,  as  is  somewhat  loosely 
nittve.  M.  Naegele,  however,  found  that  in  stated  by  some  more  modern  writers  on  ob- 
a  laige  number  of  female  pelves,  this  line  stetrics  ;  but  it  is  a  more  or  less  irregular 
(fid  meet  the  coccyx  at  some  point  or  other.  parabolic  curve,  passing  from  the  fixed  axis 

The  «nt   of  the  inferior  outlet  (n,  f>)  is  of  the  brim,  and  moveable  forwards  at  its 

dniwa  at  right  angles  to  the  centre  of  the  in-  inferior  extremity  with  the  moveable  axis  of 

ferior  pUme*  and  (alls  midway  between  the  the  inferior  outlet,  with  which  it  coincides 

sriade  tuberosities.  From  the  mobility  of  the  below. 

coccjx,  it  will  vary  with  the  motion  of  that        It  may  be  here   added,  to  prevent  mis- 

booe  firom  ita  ordinary  position  to  a  position  conception,  that  the  line  of  direction  of  the 

of  extreme  extension.    In  the  ordinary  posi-  inferior  outlet  is  in  the  living;  female  inclined 

tioo  of  the  coccyx,  this  axis  forms,  with  the  forwards  in  a  much  greater  degree  (n,  b\  than 

vertebral  plane,  an  angle  of  about  10^,  and  that  of  the  osseous  pelvis,  by  the  prolongation 

Beets  it  near  the  centre  of  the  upper  surface  of  the  posterior  wall  in  the  soft  parts  of  the 

of  the  body  of  the  first  sacral  vertebra,  im-  perineum. 

pinghig  there  upon  the  sacral  promontory.  ^  General  Development  op  the  Pelvis. 

When  the  coccyx  is  in  a  position  of  extreme  —  In  common  with  the  inferior  extremities, 

extension,    however,  its   tip    describes    the  the  pelvis,  in   the  infant,  is  more  tardy  in 

rurve  «,  f,  this  axis  is  thrown  more  forward  arrivmg  at  adult  perfection  than  the  upper 

(a,  q\  and  forms  a  less  angle  with  the  verte-  parts  of  the  body ;  and  this  delay  is  more  evi- 

bril  plane;  while  the  plane  of  the  inferior  dent  in  the  inlerior  or  true  than  in  the  su- 

OQtlct  itsdf  is  depressea  (g, «),  and  ita  angle  perior  pelvis,  and  considerably  facilitates  its 

vith  the  horizon  (<  g  d)  diminished.  transit  through  the  maternal  structures.     At 

The  cnrved  line  (4  Of  n»  p)t  which  indicates  birth,  the  iliac  wings  are  fiat,  and  their  sur* 

the  comiimmed  centres  of  the  planes  of  the  faces  are  directed  more  forwards  and  less  in- 

pdrie  carity,  may  be  divided  into  three  por-  wards  than  in  the  completely  formed  pelvis. 

lions  indicated  in  the  figure  by  the  two  dotted  From  the  narrowness  ol  the  sacrum,  and  the 

planet  (c,  h  and  e,  r).    The  part  from  the  shortness  of  the  pubes,  the    transverse  di- 

plane  of  the  outlet  to  the  upper  dotted  plane  mentions  of  the  brim  and  cavity  are  very 

(r.  A),  impinging  upon  the  third  sacral  ver-  small,  and  the  antero -posterior  diameter,  from 

tebrt,  may  be  considered  to  coincide,  for  all  this  cause,  is  larger  than  the  lateral,  by  \  to 

Gctical  purposes,  with  the  line  of  axis  of  the  \  an  inch.    The  shape  of  the  superior  open- 

n  (/,  m\    The  inferior  dotted  plane  (c,  r),  ing  is  less  rounded  than  in  the  adult,  being 

^«n,  like  the  former,  from  the  point  of  June-  of  a  sub-quadrate  rather  than  an  oval  form. 

tioa  of  the  planes  of  the  brim  and  inferior  The  cotyloid  part  of  the  ilia  is  completely 

fntlet,  to  the  tip  of  the  last  sacral  vertebra,  cartilaginous,  contracted,  and  less  projecting, 

iflrindei,  with  the  upper  dotted  plane  just  while  the  pubic  arch  is  narrow  and  angular, 
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antJ  the  tuberosittcs  of  the  JBchia  arc  near  each    create,  than  to  diminuh,  the  pdri-«:enebnl 

other  so  ai  to  present  a  small  opening;  at  the     angle. 

inri-rior   outlet.      Steii unerring   reninrks  that 

ihe   ohturalor   foramen  is  more  eUi[ilii-ul   in 

the   infunt   than   in   the   adnlt.     The   depth 

end   general   appeurance   of  the   true   pelvis 

is  amaller  than  is  proportionute  to  the  iliac 

wings ;   and   it   is   of   nearly   equal   breadth 

throughout. 

The  jiaralUlum  o(  the  lateral,  as  well  as  of 
the  anterior  and  posterior  pelvic  walls  is,  I 
think,  sulliciently  marked  and  general  to  be 
considered  as  a  characteristic  of  the  con- 
fornmtton  of  the  infnnt  [lelvis,  as  we  shall  Rnd 
it  to  be  of  that  of  most  of  the  lower  animals, 
givinj;  to  it  a  square-sidedness  which  is  well 
seen  iu  tlie  adjoining  figure. 


.  FiBtss  U  6  I 
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It  will  be  remarked  that  the  grealcM  dif- 
ference from  the  adult  is  obsemble  in  iIk 
lacro-vertebrtU  anglf,  which  ii  frDoi  10^  to  li' 
ereater  than  the  average  female  adult,  and 
from  83°  to  'iSf  greater  than  the  BTcrage  cult 
adult. 

I  should  here  state,  alao,  that  the  reniliiof 
my  own  meiisurenii  nti  of  the  angle  of  the 
superior  pelvic  plane  in  adult  male  sulyecls, 
have  given  somewhat  leu  anglca  than  ik*i 
stated  by  Weber. 

According  to  Cruveilhter,  •  boruontal  line, 
from  the  upper  border  of  the  pubis,  mccU 
the  posterior  wall  much  lower  in  the  inful 
than  in  the  adult,  though  the  pmnt  at  whicb 
he  places  it  in  the  adult,  via.,  •  litttc  bdo* 
the  base  of  the  sacrum,  is  much  too  hi(b  ia 
the  natural  position  of  the  pdvia,  as  will  be 
seen  by  inspection  of  the  diagram  {Jig.  ti). 
The  sacrum  and  coccyi  in  the  child  st  In  all  the  infant  pelves  I  huTc  just  givra, 
birth  are  much  less  curved,  vertically,  than  the  tip  of  the  coccyx  reached  «s  low  as  ilw 
they  afterwards   become,   which   causes   the    huier  bonier  of  the  svmphy>is   pubu  ;  both 


Pi/du  of  At  OaU  at  birth. 


posterior  wall  to  l>e  lunger  th:ir 
tionate.  The  coccyx,  indeed,  ' 
stances  1  have  seen,  was  aim 
The   sacro- vertebral   angle 


these  points   exactly  coinciding  with   i 

drawn  perpendicular  to  the  transvene  icfti- 

cal  plane.     Thii  may,  perhaps,  be  attiibaicd 

nscquently     to  tne  greater  flatness  of  the  sacro^occyeol 


much  less  marked  than  in  the  adulL    Doubt-     wull  in  the  infant,  extending  it  funbcr  dova- 
ward.     In  No.  5.  the  male  child  at  liill  ttm, 
the  angU  ofincimatton  of  Ike  puiic  lymfif^ 
:   transverse   vertical   plane   was   c 


le^s,  muscuhir  aciion,  increasing  as  the 
velopment  of  the  bunes  progresses,   has   t 
great  uflVct  in  producing  the  diminution  ol 

the  sacro- vertebral  angle  backwards  in  afler    S5°,  but  in  the  last  female  child  it  was,  Vf. 
life.  both  being  less  than  the  mean  adult  ai^, 'it''. 

It  i*  commonly  stated  by  anatomists,  that    before   given,   and   shading,   like   the  * 


the  infant  pelvis  is  more  obliqui-ly  placed  i 
the  spinal  column  than  the  silult  pelvis.  The 
inclination  of  the  suni-rior  plane  in  the  child 
has  been  placed  by  the  brothers  Weber  at  an 
angle  of  I54-I}6  with  the  transverse  vertical 
plane.  This  is  somewhat  leu  than  the  in* 
ctiuaiion  in  the  male,  according  to  the  same 


vertebral  angle,  a  greater  tendency  to  parallel- 
ism  with  the  spine,  as  in  the  inlcrior  aaiDMli, 
an  analogy  which  is  also  seen  in  ibeeloapicd 
conjugate  diameter. 


the  pelvis,  the  bladder  and  greateat  ptKVam 
of  the  rectum,  in  the  chiid  at  birth,  are  nxi- 
lained  almost  entirely  in  tlie  Hbdominal  caii'j. 
The  following  table  is  the  result  of  the  on  a  level  with  ibe  ilia  or  false  pclvi<,  sad 
mensurcn>cnts  of  the  |)clvic  aniilcs  of  five  only  descend  pnulually  afterward  into  tbnr 
infants,  made  to  ascertain  the  correctncu  of  adt^t  position  with  the  slow  devclopnml  of 
this  Btatiment.  1'he  angles  sere  carefully  the  nclvic  boots,  sstuming  tbetr  pennsnnit 
taken,  with  much  precaution  nguiiist  any  all.  position  about  the  period  of  puberty,  a  c*. 
normal  displacement,  so  readily  occurring  in  cumNtance  very  necessary  to  be  bone  is 
the  pibint  slructures  of  the  iufunt,  by  making  mind  in  operations  on  these  viicera  in  ihil- 
an  aniero-posicrior  vertical  section  of  the  dren  below  that  age.  Hence  one  c«use  of  tke 
pelviaand  whotespinalcnhimn  with  the  whole  greuter  prominence  of  the  bellv  io  chddna 
of  the  sift  parts  atlacheil,  and  in  such  a  from  the  additional  nuiaber  of  ita  naetnl 
manner  OS  would  have  tend.d  rather  to  in-    contents. 
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According   to    Dupoytren,    the    female  sacral  crest.    This  muscle  acts  on  the  arm. 

pelHs  differs  Tery  little  from  that  of  the  The  abdominal  group. — The  o&liquus  exter* 

male  till  puherty,  at  which  period  it  has  a  nw    and    tnlemus,    and    trantvertaUt  abdo* 

general  triangular  form  in  both  sexes,  but,  mtmr,  to  the  external  lip,  middle  ridge,  and 

after  that  period,  it  becomes  rapidly  developed,  internal  lips  respectively  of  the  iliac  crest,  and 

and  soon  assumes  its  distinctive  sexual  cha-  also  by  their  aponeurotic  tendons  to  the  angle, 

racter.    The  transverse  diameters  bcdn  to  crest,  spine,  and  pectineal  line  of  the  pubis 

exceed  the  conjugate,  and,  in    the    temalc,  (the  external  oblique  tendon,  under  the  name 

attain  a  great   preponderance,  constituting  of  Poupart's  ligament,  stretching  across,  from 

one  of  the  great  characteristics  of  the  fully  the  anterior  superior  iliac  spine  to  the  spine 

formed  human  pelvis,  as  distinguished  from  of  the  pubis,  and,  under  the  name  of  Gim- 

that  of  the  lower  aniniaU.  bemat's  ligajient,  passing  backwards  to  the 

In  Autenrieth's  method  of  calculating  the  linea-ilio  pectinea;  and  the  internal  oblique 

pelvic  dimensions,  the    dorsal,   or  posterior  and  transversalis  tendons  enclosing  the  rectus 

part,  bears  a  proportion  to  the  anterior  or  abdominis  muscle,  and  uniting  to  form  the 

abdominal  part,  as   10  to  from   1 1   to  14,  in  conjoined  tendon)  ;  the  quadratut  lumborum^ 

the  infimt  of  two  years  ;  while,  in  the  adult  to  the  posterior  fourth  of  the  inner  lip  of  the 

pelvis,  it  was  as  10  to  from  16  to  22.  iliac  crest ;  the  rectus  and  pyramidahs  abdo~ 

lo  advamced  aduit  age,  the  pelvic  inclination  wtntf,  to  the  crest  of  the  pubis ;  and   the 

is  said  by  Cruveilhier  to  be  increated  in  con-  psoas  parvus,  when  present,  Co  the  pectineal 

sequence  of  the  forward  curvature,  or  droop-  eminence. 

lag  o(  the  spinal   column,  which  tends  to  2.  Muscles  acting  on  the  leg. — The.Jiexcr 

arrive  at  the  horizontal  position,  as  in  quadru-  group. — The  rectus  femoris,  to  the  anterior  in- 

peds.    To  keep  the  centre  of  gravity  between  ferior  iliac  spine  and  outer  part  of  the  coty- 

the  lower  extremities,    the   femurs,  in  old  loid  rim;  the  ihacus,  to  the  whole  anterior 

persons,  are  more  flexed  upon  the  pelvis,  so  concave  surface  of  the  iliac  wing — the  psoas 

as  to  be  more  directed  towards  the  line  of  magnus  is  not  attached  to  the  pelvis,  hut  acts 

the  superior  pelvic  plane.      1  have  found,  upon  it  by  passing  over  it  along  the  pelvic 

however,  that  in  old  subjects,  although  the  brim ;  and  tne  sariorius,  to  the  anterior  supe- 

aa»le  of  the  pelric  plane  with  that  of  the  wboie  nor  iliac  spine  and  notch  below  it. 

fpinal  eolumn  is  increased,  yet  the  angle  with  The  extensor    group.  —  The  bicep$  Jlexor 

the  lumbar  vertebrae  only,  is  not  so  much  cruris,   semUendinosus,  and   icmimembtanosus^ 

changed,  and  that,  apparently,  the  increased  to  the  depending  middle  and  posterior  parts 

muscular  traction  on  the  sacrum  and  posterior  of  the  ischial  tuberosity  ;   and  the  gluteus 

part  of  the  ilia  by  the  muscles  of  the  back  act-  maximus,  to  the  quadrilateral  gluteal  impres- 

ing  upwards,  and  of  those  of  the  front  of  the  sion  on  the  dorsum  of  the  ilium,  to  the  pos- 

tbigh  acting  downwards,  upon  the  anterior  terior  surfaces  of  the  two  lower  pieces  of  the 

part  of  the  pelvic  lever,  in  order  to  pre-  sacrum,  and  of  the  two  or  three  upper  pieces 

serve  the  erect  position,   produce   this  in-  of  the  coccyx,  to  the  oblique  sacro-iliac  and 

creased  obliquity  of  the  pelvis,  which  is  ge-  great  sacro-sciatic  ligaments,  and  to  the  lum- 

nerally  accompanied  by  a  corresponding  de-  bar  fascia. 

tmse  of  the  sacro-vertebral  angle.    This  will  The  adductor  group. — The  adductor  magnus, 

be  more  fully  comprehended  when  consider-  to  the  anterior  part  of  the  ischial  tuberosity, 

ing  the  mechanism  of  the  pelvis.  and  to  the  united  ischio-pubic  rami ;  the  ad" 

Muscular  Attachments  of  thb  Pel-  duetor  hngus,  to  the  anterior  surface  of  the 
VIS. — To  aiTord  a  fixed  |)oint  for  the  attach-  angle  of  the  pubis;  the  adductor  brevis  below 
meat  of  the  numerous  and  powerful  muscles  the  foregoing,  to  the  same  surface ;  the  /re- 
acting on  the  trunk  and  extremities  is  one  of  tmeus,  to  the  spine,  pectinea]  line,  and  bori- 
tbe  unportant  offices  of  the  pelvis.  These  xontal  ramus  of  the  pubis ;  and  the  ffradlis^ 
Diay  be  classed  as  potterior  spsnal  and  abdo*  to  the  rough  internu  border  of  the  ischio- 
wm/  groups  acting  on  the  trunk  and  spinal  pubic  rami  and  symphysis  pubis, 
column ;  extensor,  JUxor,  adductor,  abductor.  The  abductor  group. —  xhe  gluteus  medius, 
and  rotator  groups  acting  on  the  lower  extre-  to  the  dorsum  of  the  ilium,  between  the  crest 
mity ;  and  perineal  groups  forming  the  move-  and  superior  curved  line ;  the  gluteus  minimus, 
able  floor  of  the  pelvis  and  acting  on  the  to  the  same  siu'face  between  the  curved  lines ; 
genital  and  excretory  organs.  and  the  tensor  tag^tuB  Jrmoris,  to  the  outer 

1.  Muscles  acting  on  Se  trunk  and  spine. —  surface  of  the  anterior  superior  iliuc  spine. 

The  posterior  spinal  group. — The  longissimus  The  rotator  grtmp. — The  piriformis,  to  the 

dorn  and  muUiJSdus  spina,  to  the  upper  part  anterior  surface  of  the  sacrum  between  the 

of  the  posterior  surnce  of  the  sacrum ;  the  four    upper    sacral   holes,  and   passing  out 

ttUcrspmates,  to  the  superior  border  of  the  through  the  great  sciatic  notch ;  the  obturator 

sacral  crest;  and,  according  to  some,  the  ex'  extemus,  to  tne  inner  half  of  the  external  cir- 

teusor  eoceygis,  to  the  contiguous  posterior  cumference  of  the  obturator  foramen,  and  to 

nir&ces  of  the  sacrum  and  coccyx ;  tne  sacro-  the  external  surface  of  the  membrane  closing  it; 

htmbaBt,  to  the  middle  part  of  the  posterior  the  obturator  intemus,  to  the  internal  surface 

third  of  the  iliac  crest,  and  to  the  contiguous  of  the  same  ligament,  and  to  the  borders  of  the 

iacfal  surfiice ;  and  the  latissimus  dorsi,  through  foramen,  and  also  to  the  surface  of  bone  oppo- 

tbe  lumbar  fascia  to  the  external  lip  of  the  site  the  cotyloid  cavitjr  (this  muscle  passes  out 

posterior  half  of  the  iliac  crest  and  to  the  through  the  small  sciatic  notch^  over  which 


1 


139  PELVIS. 

it  is  bent  as  over  a  pulley) ;  the  gemellus  tu->        The  pelvic  fatcia  is  composed  of  tiro  por- 

periorf  to  the  outer  surface  of  the  ischiadic  tions,  the  reclo'vencal  and  oUuntof^  whub, 

spine;  the  gemeUut  inferior^  to  the  posterior  having  a  common  attachment  to  the  siUcnor 

extremity  of  the  ischiadic  tuberosity ;  and  the  surface  and  promontory  of  the  sacruin,  to  Uw 

quadrattu  frmorii,  to  the  external  border  of  anterior  and  lateral  parts  of  the  pdvic  brim, 

the  same  tuberosity.  and  to  the  iliac  fascia,  separate  opponte  the 

3.  Muiclei  acting  on  the  perineum  andge^  line  of  origin  of  th^  levator  ani  muiicle,  wbidi 

mUUi. — The  pottenor  perineal  ^ronp.     The  arises  between  them,  from  the  sympbms  pobii 

levator  am^  to  the  middle  of  the  mner  surface  to  the  ischiadic  spine.     The  obturator  divisuD 

of  the  symphysis  pubis,  to  the  inner  surface  is  attached  to  the  inner  margins  of  the  tschmlie 

of  the  ischiadic  spine,  and  to  the  tip  of  the  tuberosity  and  ischio-pubic  rami,  being  coiw 

coccyx;  the  itchio'coccifgeiu,  to  the  same  inner  nected  with  the  falciform  maigia  of  the  $inst 

surface  of  the  ischiadic  spine,  to  the  lateral  sacro-sciatic  ligament  behind,  and  secliidias 

border  of  the  coccyx,  and  to  the  inner  surface  the  obturator  muscle  from  the  iscfaio-rcctal 

of  the  small  sacro-sciatic  ligament ;  and  the  fossa ;  the  recto-wncal  division,  fonninc  (he 

tphincter  ani,  to  the  tip  of  the  coccyx.  anterioi    vid  lateral  true  Ugaments  oi  the 

The  anterior  perineal  ^up. — The  trant^  bladder,  is  attached  to  the  posterior  surtire 

verttu  perineif  to  the  middle  of  the  inner  of  the  symphysis  pubis  above  the  origin  of  the 

border  of  the  ischial  tuberosity;  the  accelerator  levator  am,  and  to  the  inner  suHace  of  the 

urhue  (or,  in  the  female,  the  tpkifictcr  vaginat)^  ischiadic  spine. 

to  the  anterior  part  of  the  inner  border  of  the  The  perineal  foscia  is  divided  into  two  por* 
ischial  tuberosity  ;  the  erector  perns  (or,  in  the  tions,  deep  and  superficiai^  which  enclose  he- 
female,  ditoridis),  to  the  ascending  ramus  of  tween  them  the  superficial  muscles  of  the 
the  ischium  ;  and  the  compreaorrs  urethrm^  anterior  perineal  group,  and  also  the  bulb  of 
to  the  descending  ramus  of  the  pubis,  and  to  the  urethra  and  the  crura  of  the  penis.  The 
the  sub-pubic  ligament.  deep  perineal  fiucia  or  triangukr  Sgamewt  u 

Fascial  Attachments. — Besides  the  fore*  subdivided  into  two  Uyera,  anterior  and  pot- 
going,  the  pelvis  also  affords  attachment  to  terior,  which  enclose  between  them  the  mew- 
many  important  fascice^  which  are  susceptible  branous  urethra,  with  its  compreswr  omvlcs 
of  divbion  into  lunUfOTf  abdominal,  crural^  and  Cowper's  glands.  They  are  both  attached 
peine,  and  perineal,  to  the  lower  border  of  the  pubic  syo^ibtm 

The  lumbar  fascia  is  formed  by  the  junction  and  sub-pubic   ligament,  and  to  the  inner 

of  the  tendon  of  the  latissimus  dorsi  muscle  border  of  the  umted  ischio-pubic  rami,  lod 

with  the  fascia  vertebralis,  and  the  united  intervene  between  the  posterior  and  sotmv 

posterior  tendons  of  the  internal  oblique  and  perineal  groups  of  muscles.     The  si^terji'^l 

external  division  of  the  transversatis  tendon,  perineal  fascia  covers  in  the  anterior  pcnool 

and  it  is  attached  along  the  sacral  crest  and  region,  and  is  attached  to  the  anterior  pan  nl 

posterior  surfiice  of  the  fourth  sacral  bone,  the  inner  border  of  the  ischio-pubic  rami*  sni 

and  to  the  posterior  half  of  the  iliac  crest,  to  the  anterior  surface  of  the  angle  of  the 

cnclosinff  the  sacro-lumbalis  muscle.  pubis. 

The  MomhuU  fascitg  are  three  in  number,        The  crura  of  the  penis,  or,  in  the  fcna^* 

viz.,  the  fascia  transversals,  attached  along  those  of  the  clitoris^  may  also  be  meotioflol 

the  inner  lip  of  the  iliac  crest,  to  Poupart*s  as  implanted  on  the  rough  inner  border  of  t^ 

ligament,  and  to  the  crest,  spine,  and  pec-  ischio-pubic  rami  about  their  juncttoo;  » 

tineal  line  of  the  pubis ;  the^da  of  the  qua*  well  as  the  rotm^  uterine  Bgmneut,  in  the  ;r* 

drains  lumborum  muscle,  or  anterior  division  of  male,  to  the  anterior  surface  of  the  pubis, 
the  tendon  of  the  transversalis,  attached  to        Mechanics   op  thb   Human  Pklvi*.— 

the  inner  lip  of  the  posterior  fourth  of  the  When  we  consider  the  pelvis  with  regnrii  ta 

iliac  crest,  and  to  the  ilio- lumbar  ligament ;  its  architectural  adaptations,  and  compare  it 

And  the  iliac  fascia,  attached  to  the  ilio-lumbar  with  the  principles  of  engineering,  ve  «« 

ligament,  along  the  inner  margin  of  the  iliac  struck  witn  the  beautiful  simplicity  of  tte 

crest,  and  to  the  anterior  superior  iliac  sntne.  means  by  which  it  combines  strength  »-tA 

The  crural  fascia  or  fascia  lata  is  divided  into  ehisticitv,  and  lightness  with  capacity  spX 
three  portions,  named,  from  their  respective  unity  of  design.  The  weight  of  the  vnaJL  a 
attachments  to  the  three  portions  of  the  inno-  to  be  transmitted  through  the  lunbsr  Ter- 
minate bone,  iHar,  pubic,  and  ischiadic.  The  tebrae  to  the  sacrum,  and  from  thence  to 
outer  lip  of  the  iliac  crest,  the  anterior  superior  points  of  support,  which  vary  with  the  i^*'* 
•pine,  and  Poupart*s  li^ment,  give  attacnnient  tion  of  the  inferior  extremities.  In  the  crcvt 
to  the  t/iar portion,  which  separates  the  biteral  position,  these  points  are  the  femora,  la  the 
abdominal  trom  the  external  leg  muscles  ;  the  sitting  |>osition  they  are  the  tuberositici  ^ 
spine,  crest,  angle,  pectineal  line,  and  descend-  the  ischia. 

ing  ramus  of  the  pubis,  to  the  pubic  portion.        The  experiments  of  Weber  have  pfti^f^ 

which  separates  the  internal  leg  muscles  from  that  though    the  centre  of  gravity  of  the 

the  anterior  abdominal  and  anterior  perineal  trunk  itself  (without  the  legs)  is  placed  ji 

group  of  muscles ;  and  the  tuberosity  and  the  transverse  vertical  plane  as  high  at  *!• 

ascending  ramus  of  the  ischium  to  the  ischiadic  stemo-xiphoid  joint,  yet  the  centre  of  |r«*<*5. 

portion,  which    separates  the  po^^terior  leg  of  the  whole  body,  as  marked  by  the  pomt  «.< 

muscles  from  the  posterior  muscles  of  the  section  of  the  before-mentioned  crsmvcrv- 

perineal  group.  vertical  with  a  horiaontal  plane,  b  plated  ot^j 
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9*7  milfimetfes  above  the  sacro-lumbar  joint, 
or  jast  above  the  pelvic  arch.  All  weight  on 
the  arch,  mch  as  that  of  the  trunk,  is  sup* 
ported  most  easily  when  its  tine  of  gravity 
&lb  through  this  part,  and  coincides  witli  that 
of  the  whole  boay  in  the  transverse  vertical 
plaoe,  and  the  trunk  will  be  found  to  be 
thrown  into  such  a  position,  when  supporting 
besTj  weights,  as  will  tend  to  produce  this 
eftct  And,  according  to  the  researches  of 
Rokitanski,  when  the  sacro-vertebral  angle 
and  pelvic  inclination  is  increased,  as  by  hip 
diseasek  there  is  always  a  compensatory  curve 
of  the  spine  backward,  to  keep  the  centre  of 
grsf  ity  above  this  point. 

In  artificial  constructions  for  the  purpose 
of  transmitting  a  weight  downwards  trom 
t  central  to  two  lateral  points,  a  segment  of 
a  circle,  or  arc&  is  most  commonly  made 
use  of,  and  generally  consists  of  two  lateral 
curved  portions,  composed  of  separate  parts 
or  vouttoiri^  with  an  interposed  substance 
between  them  called  a  keystone  or  crown- 
piece,  of  a  wedge  shape,  and  placed  with  the 
broid  end  uppermost.  This  wedge  shape 
esscdy  corresponds  to  the  interval  which 
would  be  left  between  the  lateral  curved 
pieces,  having  their  ends  cut  square.  Any 
ibrte  operating  on  the  keystone  from  above 
tends  only  to  drive  the  broader  part  of  the 
«ed§e  further  between  the  lateral  pieces, 
at  the  same  time  pressing  them  nearer  to  each 
other,  and  so  to  increase  the  firmness  of  the 
arch,  so  long  as  the  extremities  are  firmly 
filed  in  the  ground  and  prevented  from  start* 
mj  oatwards,  which  is  generally  accomplished 
bj  means  of  abutments. 

Constructed  upon  this  plan,  the  pelvis  pre- 
sents two  lateral  curved  thickened  buttresses 
or  columns,  passing  from  the  cotyloid  to  the 
ttcro-iliac  articulations,  and  two  others  pass- 
in*  on  a  plane  posterior  to  these  from  the 
tuberosities  of  the  ischia  along  their  de- 
•ceo(fing  rami,  and  through  the  ilia  to  the 
ame  sacro-iliac  articulations ;  and  interposed 
between  each  of  these  corresponding  lateral 
piecea  is  the  common  keystone  of  both  the 
arches  thus  formed,  the  wedge-shaped  sacrum. 

The  sacrum  thus  forms  the  common  cul- 
minating point  of  two  arches,  viz.,  the  coft/lo' 
ftrni  or  itanding  arch^  and  the  itchio-tacral 
or  ai6»g  arck.  And  the  planes  of  these  two 
arches  are  so  directed  as  to  coincide  or  be- 
OMne  applied  to  each  other  at  the  top  of 
the  great  sciatic  notch,  as  may  be  seen  by 
reference  to  the  diagram  (^.  86.  A,  a  d'). 
In  this  comparison,  however,  it  must  be  borne 
ia  mind,  that  the  extreme  tenacity  and  strength 
of  the  material  used,  bonCf  obviates  the  ne- 
cesiitv  of  the  use  of  many  pieces  in  the 
latm  portions,  such  as  the  "voussoirs"  of 
itone  arches,  and  is  more  analogous  to 
the  iron  materials  sometimes  used  for  this 
pu^ose.  And  it  b  in  these  lines  of  pressure 
that  we  find  the  bulk  and  strength  of  the 
OMeooa  structure  of  the  pelvis  most  displayed. 

The  span  of  the  cotylo-sacral  arch  being 
inater,  and  more  elliptical  in  the  female 
than  in  the  male,  where  it  is  almost  circular. 


renders  them  less  able  to  support  heavy  weights ; 
and  on  account  of  the  greater  distance  to 

Fig.  86. 


A,  diagram  of  the  pdvie  archet :  — 6,  a,  hi^  cotylo- 
sacral  arch ;  e,  a,  i/,  ischio-sacral  arch ;  bfdfU, 
cot^  lo-puhic  tie ;  c,  d^  </,  iachio-pabic  tie. 

II,  diagram  of  pdtfie  Uvert  :'—'€,  a^  lino  of  gravity; 
F,  6,  pubic  lever;  f,  w,  cotylo-sacral  lever; 
w,  p,  posterior  spinal  or  iliac  lever ;  p,  e,  direction 
of  spinal  power ;  w,  c,  direction  of  spinal  weight ; 
F,  cotyloid  fiilcmm ;  d,  femoral  support. 

which  it  separates  the  femurs,  contributes  to 
produce  the  waddling  gait  in  running  which 
IS  characteristic  of  this  method  of  femue  pro* 
gression. 

Instead  of  abutments  to  prevent  the  extre* 
mities  of  the  arch  starting  outwards,  we  oftea 
see,  in  artificial  constructions,  a  connecting 
link  or  tie  extending  between  these  extremi- 
ties to  hold  them  together,  or  the  circle  of 
which  the  arch  is  a  segment  is  completed 
below,  as    in  tunneling. 

Such  a  tie  and  completion  of  the  circle 
we  have  in  the  horizontal  rami  of  the  pubic 
bones,  for  the  cotylo-sacral  arch,  and  in  the 
united  ischio-pubic  rami,  for  the  ischio-sacral 
arch;  and  they  are  connected  in  front,  at 
the  pubic  symphysis,  exactly  as  these  two 
arches  themselves  are  behind  at  the  sacro-Uiac 
joints. 

By  the  vertical  tscMo^pubicarch  thus  formed, 
that  portion  of  the  pressure  which  has  a  tend* 
ency  to  push  forward  and  upward  the  extre* 
mities  of  the  ischio-sacral  arch,  is  supported 
and  thrown  upon  the  cotylo-sacral  arch,  the 
whole  weight  of  the  trunk,  in  a  sitting  posture, 
being  thus  divided  between  them  The  ischio- 

{>ubic  rami  are  the  parts  of  the  pelvis  most 
iable  to  fracture,  according  to  Cruveilhier, 
from  the  appUcation  of  force  acting  on  the 
ischia. 

The  cotylo'pubic  arch  not  only  resists  the 
starting  outward  of  the  ends  of  the  cotylo* 


Mcral  BTcb  )■  the  p(»terk>r  currrd  m 
■pinal  column  the  Keight,  and  ibebcBiUofilie 
femura  the  fulcrum  (see  ^(.  6T.andM.il. 
r<g.  87. 
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neral  arch,  bat  it  retuta  thnr  displncenieDt    culiar  modificatiani  of  the  aiinple  MTlL,CMt- 

inwaniB,  which  would  result  from  the  preuure    binins  with   it,  by  nn  admirable  idiptMna, 

of  the  femora  in  the  direction  of  the  necks  of    the  qualities  of  au  ebutic  aprinc. 

thew  bones.  The  effect  of  this  pressure,  when         First,   the   eotylo-sacral    arch,  on  •hid 

the  pabes   yield  to   it,  is  shown   in  the  de-     the  greatest  number  and  force  of  ibocti  fiik 

fomiity  which  has  been  termed  the  rottrated    is  not  placed  vertieaily,  but  ohliqutlj  tpt'Si 

petwit,  resulting  from  the  cmshing  of  these     and  Imctwardt,  while   the  cotylopubic  irdu 

bones  together.     The  cotylo-pubfc  arch  also     being  uiiiEcd  to  it  at  it«  extreinit(e»,  and  ««■ 

Kceives,  in  its  concarity,  part  of  the  weight     tinned  in   the   same  plane  oyer  ibe  (oeorxl 

of  the  abdominal  viscera,  though,  from  the     supports,  forma  the  anterior  ann  of  s  brci 

attachment  of  tlieae  to  the  spine,  their  chief    lever  of  (be  first  order,  of  which  tbr  mxk>- 

weight  is  concentrated  t^n    the  i 

centre  of  pelvic  arches, — the  sacr 

ilia  are  also  generally  supposed   to  support 

the  intestines  in  a  great  measure  ;  but   this 

support,  on  account  of  th«r  great  obliquity  in 

the  erect  position,  cannot  be  so  important  as 

is  commonly  imagined,  except,  as  in  the  case 

of  the  ccecuD)  and  rectum,  through  peritoneal 

attachments.     The  human  pelvis,  when  thus 

taken  .in  conjunction  with  tne  thorax,  forms 

the   base   of  a  cone,  the  apex  of  which  is 

the   neck,  a  di<ipoBition   for   supporting   the 

contained  viscera  which  the   erect   position 

demands,  and  which   contrasts  strongly  with 

the  structure  of  ouadrupeds. 

Again,  the  cotyio-sacral  and  pubic  arches 
on  each  side,  united  at  their  extremities  in 
the  acelabula,  form  taa  ialeraJ  archa,  on  the 
centresof which  restthethigh  bones.  Against 
the  lateral  pressure  exercised  by  the  thigh 
bones,  these  two  arches,  connected,  at  their 
anterior  and  posterior  extremities,  by  the 
symphysis  pubis  and  sacrum,  form,  as  Mayo 
observes,  an  elastic  hoop.  The  ischia  also 
contribute  to  this  resistance  against  lateral 
pressure,  and  form,  with  the  two  other  por- 
tions of  the  innominate  bones,  asort  of  arched 
tripod,  on  the  fxx  of  which  the  femur  is 
supported. 

In  addition  to  the  buttresses  already  de- 
scribed, there  is,  placed  vertically  above  the 
cotyloid  cavity,  a  thick  rib  of  bone,  which 
transmits  to  th«  arched  crest  of  the  ilium, 
and  through  it  and  the  sscro-iliac  joint  to 
the  sacrum,  a  portion  of  the  direct  vertical 
I   from  the  head*  of  the  thigh  bon 


Tbii  thickened  portion  of  the  iliac  wing  has 
been  mentioned  in  the  general  description 
of  the  bone  as  impinging  on  the  iliac  crest 
in  the  middle  of  ita  anterior  cnrve.  The 
division  of  the  pressure  thus  produced,  no 
doubt  calls  into  action  much  more  com- 
pletely the  elastic  resintance  of  the  pelvis, 
in  sudden  increase  of  weight.  Thus  in 
the  sacro-iliac  joint  meet  three  buttresses 
or  thickened  lines  of  pressure,  of  which  the 
direct  cotylo-ia-Tal  is  the  central  and  principal 
one,  the  itetio-taeral  the  lowest  and  next  in 
strength,  and  the  luperior  or  imlirecl  colylo- 
taeriU  the  weakest. 

But,  beaides  merely  supporting  quiescent 
auperincumbent  weight,  the  pelvic  arches  are 
required  to  resist  and  brsak  the  force  of 
shocks  and  concussions  meeting  with  the 
inertia  of  the  trunk,  and  passing  from  the 
lower  extremiiies  of  the  boily  to  the  vital  and 
delicate  craoisl  and  thoracic  structures. 
Theae  dynamic  requirementa  are  met  by  pe- 


Drama  of  a  ttctiom  of  lit  pr/tii  n  d"  f^*" 
warral  Bre\,  rtmomitg  (At  Irfl  tiimt  nw.  •.  ■-  '" 
offuitnattiiUngln  th«  tnncrfna  tiMk*!  :-'ii- 
of  trunk;  c.c',  line  dFimhAi  panirglhrBucli  "'-'' 
of  sscro-iliac  joint;  t,l/,  fine  of  peutr  wpolx  f-- 
jtcllon;  d,  if,  line  of  sscnl  projwlioo;  *./.  "".'  " 
Bcral  carve;  &,l/,  pabic  arm  of  ]tnr;  >>■''.  '^ 
tyla-sscralsnn;ii',i^.]eogtliof|Hutulira:  '.'' 
posterior  ipiBBl  aim  i  f,  poMcrlor  iUac  ("T" 
tJoa. 

The  anterior  or  pubic  arm  of  tbii  'rin 
giving  insertion  to  the  powerfiil  eittn** 
muscles  of  the  thigh,  which  repreH«i  <■' 
power,  is  thrown  upwards  by  the  op<n!" 
of  downward  force  on  the  crown  nl  '^' 
cotyio-sacral  arch,  celling  these  muirln  ^'' 
contractile  reaction,  which  overcomes  f'  >' 
ally  the  force  of  any  shock  operatini  ■>  '^' 
posterior  extremity  of  the  pelvic  lever  '"  ' 
the  fulcrum  of  (be  thigh  bones,  hi  •■■ 
formed  male  pelves,  the  pubic  ittd  of  <'^ 
lever  is  increased  in  power  by  hrint  ^~' 
than  the  cutylo-sncnl  bi  J  or  1  of  so  m.i. 
tbe  one  being  i  inches,  the  other  Ij  aict'.  • 
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direct  distance  from  the  centre  of  the  cotyloid  of  support  at  the  feet "  (p.  614.  vol.  yAnat. 
support  (fig-  87.  n'  b\  a'  cO-*  This  gives  the  Detcrip.).  Now  these  expemnents  of  Weber 
antenor  muscles  of  the  thigh  greater  power  in  prove  that  the  centre  of  gravity  is  direct  y 
resbting  the  downward  force  of  the  trunk  at  •««•  the  cotyloid  support,  and  cannot  oscil- 
thc  sacTsl  extremity  of  the  lever.  late  between  these  two  articulations.    The 

fiue  by  the  addition  of  the  iliac  and  sacral  only  oscillation  of  the  hne  of  gravity  which 
projections  posteriorly,  the  cotylo-sacral  arm  can  take  place  without  falling  is  along  the 
b  increased  in  length  by  2J  inches,  as  will  be  length  of  the  basis  of  support  —  the  feet, 
observed  on  reference  to  the  figure  (c^.  cf),  »oon  after,  m  reference  to  the  sitting  po- 
a  disposition  which  evidently  mcreaaes  the  sition,  he  says,  "the  tuberosities  of  the ischia 
power  of  the  glutei  muscles*  in  maintaining  being  a  UtOe  anterior  to  the  cotyloid  cavities, 
the  habitual  erect  position,  and  resisting  any  and  near  the  front  of  the  pelmty  the  centre 
tendency  to  fall  forwards,  by  extending  the  of  gravity  tends  to  pass  behind  the  base  of 
femora  on  the  pelf  is.  support;  and  the  body  easily  falls  backward 

Again,  if  we  follow  the  lateral  curve  of  the    in  that  position."    Now,  the  tuberosities  of 
jacruiD  at  the  brim  of  the  pelvis,  we  shall    the  ischia,  in  the  erect  posture,  are  consider- 
find  that  it  projects  forward  in  the  promontory    ably  behind  the  line  of  gravity,  or  transverse 
of  the  sacrum,  immediately  under  the  point    vertical  plane,  which  crosses  at  or  near  the 
supporting  the  spine,  so  that  its  profile,  taken    ischio-pubic   ramal  suture;  and  though,  m 
with  that  of  the  ilium,  as  seen  in  the  figure    the  sitting  posture,  they  are  brought  a  little 
(r /),  presents  a  curve  with  the  concavity  for-    nearer  the  hne  of  gravity,  yet  a  much  more 
»ard,  in  the  manner  of  a  C  spring.     It  is    satisfactory  reason  of  the  trunk  more  easily 
worthy  of  remark,  that,  in  the  erect  position,    falling  backwards  than  forwards,  is  because  of 
a  plumb  line,  dropped  opposite  to  the  centres    the  support  of  the  hams  m  front,  and  the  eleva- 
of  the  bodies  of  the  axii  and  last  lumbar  ver-     tion  of  the  coccyx  bchmd  above  the  plane  of 
tebra,  passes  across  the  centre  of  the  sacral    support.  ,      ^         .     .        ^   , 
[.romontory.  and  directly  between  the  centres        Again,  by  the  projection  of  the  sacrum  and 
of  the  cotyloid  cavities,  as  was  proved  by  the    tuberosities  of  the  ilia  behind  the  sacro-iliac 
experiments  of  Weber.     Such  a  plumb  line    joints,  another  lever,  less  powerful  than  the 
marks   exactly  the  line    of  the  transverse    foregoing,  is  formed,  having  also  the  cotylo- 
Tcnical  pUme  of  the  spinal  column  before    femoral  supports  for  its   fulcrum,  and   the 
mentioned,   which,   when   continued    down-    spinal  column  for  its  weight,  the  antenor  arm 
iirOs,  passes  through  the  iacrai  extremity  of    of  this  lever  being  the   cotylo-sacral   arch 
the  pelvic  lever,  and  also  through  the  cotyloid    (M  87.  a\  O.  .and  the  postenor,  the  over- 
fuJcrum,  dividing  equally  and  vertically  the    hanging  tuberosities  of  the  ilia  and  projecting 
heads  of  the  thigh  bones,  and  crossing  the    sacrum  {c'^d).   Measunng  from  the  centre 
iKhioKwbic  rami  about  their  suture  («  a'),    of  the   sacroiliac  articulation,  the  antenor 
TTiui.  the  oblique  C-like  curve  of  the  cotylo-    arm   is  IJ  inch    in  direct   length,  and  the 
acral  arch,  or  posterior  bent  arm  of  the  lever,    postenor  about  2  inches  and  a  half.     The 
meets  this  plane  at  iu  two  extremities,  di-    power  m    this  lever  resides  in  the  power- 
recting  iu  concavity  towards  it  like  the  arc    f"l  muscles  which  pass  from  the  sacral  and 
of  a  circle  to  its  chord ;  and  contributes,  by    iliac  bones  posterior  to  the  sacro-iliac  joint, 
it!  elastic  reaction,  to  break  the  force   of    to  the  osseous  spinal  projecUons  and  append- 
»hocks  operating  through  the  spine  and  fe-    ages   above— vi*.  the  longissimus  dorai  and 
mora.    In  deformed  pelves,  we  generally  find    sacro-lumbalis,  and  its  action  is  shown  in  the 
tiiat  die  sinking  of  the  sacrum,  the  crown  of    increase  of  the  pelvic  inclination  on  the  change 
the  pelvic  arch,  under  the  weight  of  the  tnmk,    from  the  sitting  to  the  standing  position  ;  the 
proJoces  an  increased  curvature  of  the  iliac    principal  movement  taking  place  in  the  sacro- 
UMki  firwards  by  the  >  iclding  of  the  C  spring,    lumbar  joint.    It  acts  to  the  naost  advantage 
Md  thus  stiU  further  encroaches  upon  the     ^hen  the  centre  of  gravity  ofthe  trunk,  from 
dimensions  of  the  pelvic  brim.  >*hich  it  is  derived,  is  thrown  m  advance  of 

The  above  consiilerations  will  illustrate  the  the  cotyloid  fulcnim  (a  a  ),  so  that  the  lever, 
fal  acy  of  the  deduction  of  Cruveilhier  in  re-  though  apparently  one  of  the  second  order 
•Prtt  to  the  statics  of  the  pelvis.  This  cele-  0-  e.  in  which  p  and  w  are  on  the  same  side 
t^dted  anatomist  remarks,  that  "  the  arti-  of  the  fulcrum),  is  in  reahty  one  of  the  first 
fnbtion  of  the  vertebral  column  with  the  order,  {in  which  the  fulcrum  may  be  between 
\A\n  is  situated  at  the  back  part  of  that  them,  and  supports  both  the  power,  p,  and 
f^Mtv,  white  the  articulation  of  the  femurs  is  the  weight,  w.  Hence,  m  the  drooping  of  the 
ajiterW  and  lateral.  The  distance  between  trunk  forwards  in  old  age,  the  action  of 
thiin  increases  the  space  in  which  the  centre  these  muscles  contributes,  to  produce  the  in- 
oi*  •ravity  can  oscillate,  without  being  carried  creased  obliquity  of  the  pelvic  lever  in  the 
• »  (df  forward  as  to  pass  beyond  a  perpen-  manner  before  described.  This  may  be  made 
dKular,  from  the  cotyloid  cavity  to  the  base    more  evident  by  inspection  of  the  diagram 

(Jig,  86.  b),  which  is  taken  from  a  small  brass 

*  Th«  Kaa  c  c',  in  the  diagram  passes  through  the  model  made  to  illustrate  this  point.  It  will  be 
'<»^tT%  oC  tlic  saero-iliac  jointr-at  which  point,  a  line  seen  that  the  pressure  on  the  cotyloid  fulcrum, 
'Jivn  from  the  cotyloid  fiilcnim  of  tho  bent  lever    p^  could   not  be  w— P,   as    in   the   second 

t*^*Rr?S!f^*^"KSS,H!;i'f^^^^^  order  of  levers,    but    must  necessarily    be 

■rs^bt,  traaaniitud  obuoueir  in  the  sacral  axis,  —  ,             ,    . ,  ^    -         ._^  . ,  _  c— *    ^.^J..    ^e 

»^*  th^coa*eqn«ntly.  the  iSrective  point  of  power  w+p,  and    therefore   m  the  first  order    of 

ifthebcfltann/e:  levers,    p,  m  this  case,  may  be  represented 


Ut 


PELVIS. 


bj  the  line  p  c,  anil  the  line  of  gravity  of  we  shall  Bnd  all  these  requJrenmti  boui- 

the  trunk,  ca,  and  is  doubtleM  considerably  fully  provided  for. 

increased  by  the  remitting  tenHion  of  the  an-  Fiitt.  The  sacrum  is  wedge-ihspcd,  vhci 

terior  abdomiDal   musclea  acting  throush  the  viewed  nt  itit  anterior  Hspect,  nara»iBt(roa 

extensors  of  the  (high  on  the  femoral  sup-  above  doamuiard,  especially  along  the  mnicc 

ports  in  the  line  ci.bd,  im  mediately  between  the  lower  portioaiafiii 

In  (he  furegoini;  dispositions  of  the  pelvic  iliac  nrticulor  surface!)  in  the  plane  t,r  I  fit. 

structure,  the  office  fulfilled  by  the  lacrum  is  68.  a),  which   are  inclined  to  each  otba  u 

■o  compendious  and  important  as  to  call  for  an  angle  varying  from  15°  to  S0°,  and  ivn- 

particular  attention  to  the  shape  and  position  aging  about  2lf.   When  viewed  froai  sban  it 

of  that  bone,  and  the  manner  in  which  it  is  its  base,  as  in  j!g.  89.  page  144.),  it  *!«  pn- 

BTticulated  with  the  ilia,  so  as  to  be  at  once  sentsawedgenhnpewith  the  base  dircctedni.^ 

firm  and  strong  as  a  keyxtone,  yielding  as  a  riorly,  the  lateral  mnsties  of  the  base  bnminc 

spring,and  moveable  as  ajointed  bone.     And  nHrrower  from  bffore  bactiuardi;  so  tbit  uc 
fig.  66. 


k,  diagram  of  At  socriai  mriaJat  fiKtl,  nafimiJ  >i 

a  quadrant  w 


gnwTe,  lormmg  a 


mdalatTdai  n  At  tritt  petUiim  o/I^Uf.  *** 

Dfll"  posterior  deep  liftanMOU;  rf/c,an;<]f*n. 

t  lines  «f  tendon,  ail,  at;  (<r,  churd  of  tbe  arej  tf/,  (/,(!•''< 

,    ,       .  j-Tcrtcbnl  (Qgle ;   d  ft  (,  triuigle  farming  the  ncnl  "  TOUHit',' t  ic^i'. 

podtlgn  of  Mcrs]  "  jog gle*." 

B,  dingramof  atraurtrm  wtetirm  of  iKt  pehUtit  Ihi  Im  ef  iMfaeral  axis,  pottBior  r^r';  acLtfr'' 
of  TBitJca]  ncnU  wedge ;  d,  e,  deptb  of  lacro-iliac  articulatiotis )  /  ioUroMSOtu  lacni-iUac  |jfa«(al» 

sacrum  appears  to  be  a  double  wedge,  havinj 


-- „.     "ing     seen  in  fig.  ge.  (B,r),Ihe  bone  not  btiiflK^ 

its  broadest  part  at  the  border  of  junction  of    in  apposition  with  the  overhanging  iti<c  iLbir- 


theba.<e  wiib  the  anterior  surface,  and  tapering 
from  this  point,  both  upwards  and  backwards 
and  downwards  and  backwards. 

Hence  it  has  been  stated  by  Cruveilhicr  I 
be  liable  to  dislocation  downwards  and  foi 


the  area  of  absolute  contact  boW 

confined  to  the  auricular  surfaces  thcnuel'". 
Again,  the  increased  breadth  of  the  affim' 
surface  at  the  auricular  angle  c  0^.  f^-  ■ 
le  found, on  careful  inspection,  todqir- 


wards,  from  the  want  of  bonf  sunport  in  that     upon  the  presence  of  the  pointed  pnij«i> 


direction.  But  the  sarrum,  in  the  erect  po- 
sition of  the  body,  is  placed,  not  venically, 
but  obliquely,  with  its  base  directed  more 
forwards  than  upwards,  and  its  anterior  sur- 
face more  downwards  than  forwards,  so  that 
the  upper  limb  of  the  auricular  surface  is 

CLsced  nearly  verticall;r<  '"^  the  lower  nearly  necring  nomencluturc,  a")ogg)e"toibe>*cn' 
orizontally,  as  seen  in  _/^.  b8.  a.  The  di-  "  voiissoir."  By  the  iliac  support  thai  "• 
niinished  breadth  of  the  bane  of  the  sacnint  ceivcJ,  the  position  of  the  sacnm  n  ■• 
postetiorly  is  due  to  the  bevelling  of  the  protected  against  pressures,  coming  rii^ 
iatcnl  surfaces  for  the  impbnlation  of  the  directly  donnwards  in  the  line  rf,  A ijif  ^  ' ' 
«leep  posterior  and  interoaseous  ligaments,  at    or  downwards  and  forwards  in  the  directiiE  > : 


each  side,  before  described  ■ 
into  corres|)onding  dcpreanions  on  the  ri 
ricular  surfaces  of  the  ilia,  which  btltr,  Iw: 
circumtcribcd  below  by  a  raised  border,  cn'"' 
the  sacrum  to  6ile  on  the  ilia  here  lo  a  roB»ti'- 
forming  nhut  is  called,  in  ' 
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the  line  a,  6 ;  b  being  placed  in  the  diagram  bone,  at  which  point,  we  have  mentioned  in 
upon  the  sacral  projection.    By  measuring  in  the  description  of  the  sacrum,  the  anterior 
eight  sacra,  the  distances  between  the  upper  surface  becomes  suddenly  broader  from  above 
extremities  oftbeauricular  facets  on  each  side,  downwards;  so  that  here  the  sacrum  byan- 
at  the  point  d^  marking  them  off  on  paper,  other  "joggle"  again  bites  on  the  iliac.     A 
and  then  taking  the  distances  in  like  manner  third  disposition  jpreventive  of  this  displace- 
at  r,  which  corresponds  to  the  lateral  notch  ment  has  been  pomted  out  by  Mr.  Ward,  in 
opposite  the  second  sacral  vertebra  (tee  Jig,  the  superiority  of  breadth  of  the  posterior 
78.  A,  6.),  I  found  the  line  d,  c  to  coincide  over  the  anterior  surface  of  the  sacrum,  op- 
pretty  nearly  with  the  mean  direction  of  the  posite  the  point  c.  {fig,  a.),  the  middle  of  the 
superior  vertical  limb,  and  with  the  sui)erior  niferior  articular  limb  in  many  instances, 
balfof  the  central  curved  groove  </,  r;  and  to  Behind  and  above  the  angular  projection 
fall  in  a  plane  which  was  inclined  to  the  one  on  on  the  sacral  facet  is  an  elongated  depression 
the  opposite  side,  so  as  to  form  with  it  an  or  groove^  which  passes  along  the  centre  of 
angle  varying  from  15^  to  25%  and  in  all  cases  both  limbs  of  the  auricular  sur&ce,  and  re- 
directed dovmwttrdg,  ceives  a  'reciprocal    elevation    on  the   iiiac 
Now,  the  sacrum  is  so  placed  in  regard  to  articular  surface  (Jig,  89./)    Now  this  ridge 
the  cotylo-sacral  arch,  and  the  line  of  pressure  on  the  iliac  surface  evidently  bites  in  its  turn 
from  above,  that  the  angle  formed  by  the  on  the  sacrum,  and  presents  another  obstacle 
surfaces  of  the  base  and  anterior  face  is  the  to  anterior  displacement  in  the  superior  limb, 
narrowest  point  of  a  rapidly-expanding  arti-  as  well  as  to  downward  displacement  at  the 
cular  wedge  placed  antero-posteriorly.    This  inferior  limb.    The  surfaces  thus  applied  to 
is  better  seen  by  a  lateral  view  of  the  auricu-  each  other,  being  so  curved,  g^vc  a  greater 
lar  facet,  with  the  bone  in  the  natural  oblique  extent  of  apposition  than  if  they  were  plane, 
position,  as  in   Jig,  88.  a.     The   facet  will  and,  at  the  same  time  that  they  allow  of  a 
then  be  seen  to  have  its  angular  projection  limited  yielding  of  the  sacrum  to  pressure, 
pointing  downwards  and    forwards    in  the  keep  the  surfaces  continually  in  contact.  And 
direction  of  the  cotylo-sacral  arch  in  the  line  we  shall  find  that,  although  the  general  shape 
8  6,  and  its  two  limbs  diver^ng  so  as  to  pre-  of  the  articular  surface  is  rendered  angular  by 
sent  a  broad  surface  of  articulation  with  the  the  "jo^le"  b  {Jig.  88.  a),  the  groove  and 
ilia  in  the  lines  b  dj   b  e,  forming  with  d  f ,  corresponding  iliac  ridge  form  a  regular  cres- 
the  triangular  "  voussoir "  dbe.    The  depth  centic  curve,  or  segment  of  a  circle  d,/, e, 
of  the  keystone    is  the    greatest   distance  of  which,  in  fact,  the  central  internal  projec- 
hetween  the  anterior  border  of  the  superior  tion  of  the  tuberosity  of  the  ilium  above  at 
limb,  d,  and  the    inferior  extremity  of  in-  a  is  the  centre.    Now  it  is  to  this  prominence 
ferior  limb,  e  (Jig,  b\  and  is  about  2^  inches  that  the  powerful  deep  posterior  and  interos- 
in  the  adult  male.     The  wedge  shape  formed  seous  sacro-iliac  ligaments  are  mainly  fixed 
by  them  is  well  seen  in  the  posterior  view  of  above ;  and  it  is  b^  being  suspended  by  and 
a  transverse  section  along  the  sacral  axis,  as  moving  on  them  m  the  radius  a,f,  that  the 
in  fg,  B,  where  the  lines  a  c,  b  c  show  the  sacrum  slides  on  the  ilia  downwards  and  back- 
obliquity  of  the  wedce,and  form  an  angle  a  eb,  wards  in  the  direction  of  this  groove  on  the 
of  from  20^  to  35^.  In  a  direction  downwards  reception  of  force  from  above, 
and  backwards,  then,  the  sacrum  has,  like  an  Tnat  this  motion,  though    limited,    does 
artificial"  voussoir,"  orkeystone,its  broad  end  take  place,  and  in  this  direction,  may  very 
directed«/)foan2r  towards  the  point  of  pressure,  readily  be  proved,  on  the  detached  pelvis,  by 
But,  as  Cruyeilhier  has  justly  observed,  striking  directly  downwards  on   the  upper 
forces  aaing  in  the   curve  of  the  lumbar  extremity  of  three  or  four  lumbar  vertebrae 
vertebrs   are  partly    counteracted    by  the  cut  off  with  it.    The  impulse  will  be  almost 
elastic  spring-like  yieldine  of  the  lumbar  and  entirely  felt  at  the  tip  of  the  coccyx,  in  a 
*scro*lumbar    fibro  carti^es ;    and  by   the  direction  upwards   and   backwards.       That 
lumbar  curve  they  are,  at  the  same  time,  di-  portion  of  it  which  is  directed  immediately 
reeled  baeiwards  as  well  as  downwards  (viz.,  downwards  is  checked  by  the  powerful  liga- 
^at  first  in  the  direction  of  the  \ined,f(^,  ments  above  mentioned,  and  is  but  little  felt 
^.  a),  and  then  in  that  of  /  e,  which  latter,  at  the  sacral  promontory, 
produced  to  meet  the  vertical  line  d,  6,  at  ^,  If  a  section  of  the  whole  pelvis,  in  the 
forms  an  angle  d  g  e^of  about  1 17?,  coinciding  direction  of  the  cotylo-sacral  arch  is  made, 
vitb  the  average  sacro^ertebral  angle  in  the  as  in  the  next  figure,  a  very  important  element 
diredkm  of  the  sacral  ajns\ — ^".thus  tending  to  in  the  mechanism  of  the  sacro-iliac  articula- 
(Irive  the  broad  end  of  the  sacral  "  voussoir  "  tion  is  brought  to  view ;  viz.,  the  deep  pos- 
between  the  narrower  iliac  intervals ;    and  terior  and  interosseous  sacro-iliac  ligaments, 
>o,  in  relation  to  the  direction    of  the  prin-  (d,  e.)    These  ligaments  are  continuous  one 
f*pal  forces  acting  on  the  pelvic  arch,  the  into  the  other, becoming  shorter  downwards,  as 
*^^^!fwa  becomes  a  true  keystone.  the  distance  between  the  bones  becomes  less. 
Another  Brrangement  which  would  tend.  They  narrow  also  antero-posteriorly,  so  as 
fmm  the  obliquity  of  the  bone,  to  counteract  finally  to  be  received  into  the  retinng  angle 
^y  forward  displacement,  is  the  sudden  in-  formed  by  the  limbs  of  the  articular  facet,  at 
version  of  the  vertical  sacral  wedge  at  the  ex-  which  point  they  are  seen  in  the  transverse 
tremity  of  the  lower  limb  of  the  auricular  section   in  the  sacral  axis  in  Jig,  88.  b,  /. 
«wfacc(;^.  B,e),  opposite  the  third  sacral  They  are  attached,  externally,  to  the  central 
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n  Ihe  inner  sur&ce  of  the  iliac    backwordi,  and  are  euntd  bIw  a  Dtile  mm- 


Fig.m. 


Stdiow  oflhtfiMt  iBid  headt  o/ tin  tiiigk  Uxut,  maJeim  ike  iSrrrtiaii  of  At  a>tjfit-$atralarck,m  BUi 
lilt  pdiic  bnm  ;  abowing  Iha  anlero-poalerior  ticnl  wedgi,  the  iiupeDiling  otGcc  and  oblique  di 
..  .t .  .J— ;i:.-  i: ._j   .1. ,^  ^f  ,[,j  jj^„(_    ^  j]|^   tnbemjiiir 


y,  ■uiiciilai  grooTe;  cv  *Knl  joggle ;  i^  c,  wijlg -  Mcral  rib.    (Drawing  mad«  from  a  itODt  hiiiiai 

following  the  lesser  curte   of  the  iliac  creat.  aweep  of  the  radii  thej  form,  a  inodoB  *l>>.^ 

Thia  thickened  central  portion  oflhe  tubero-  exactly  coincides  with  themovenieDt of  the*- 

nliei  ia  placed  above  the  angle  of  the  arttculur  crum  pro  red  bj  the  e«  peri  mentjimwentio"*^ 
facet,  in  the  line  of  direction  of  the  cotylo-         But   (he«e   li|(aiiieiit(,   from   tfacir  oblii^ 

■acral  arch  produced  U|i«ardB  through  it.     In  direction    inwards,   at   the   aame   i<*ie   lU 

the  accompanying;  figure,  the  tection,  made  al-  they  roiit  ilownward  pressure,  pull  <•    ' 


company! 

n  the  pliu 


<t'  ihe  pelvic  brim,  cuts  di-  corresponding  force  the  iiacrum  and  the  li-* 

rectlv  llirough  it.  Paising  downwards  and  in-  more  closely   togeiiicr,  and  render,  bj  ih-"* 

wards,  the  powerful  fibres  of  these  ligamenls  constantly  tightening  and  bracing  pronw.  •-> 

are  attached  to  the  upper  extemul  part  of  the  the  before-roentioneil  prori^ioDs  fur  reuiCBC 

poaterior  surface  of  inc  «.icruni,  b ;  and  they  dioplacement  more  effective,  and,  by  a  gr^u- 

auBpetid   the   wcrum   between   them    some-  ally  inc^eu^ingre»istttnce,  oTercomclheiin(vi- 

what  in  the  inanntT  of  a  HUspcnKloa   bridge,  ling  force.    To  illustrHte  this  rSect,  il  mat  >* 

of  which  the  iliac   tuberosities  are  the  aiiiw  mentioned  that  the  effect  of  placing:  too  ibu'~> 

pending  buttresses.     This  amngement  evi-  weight  on   the   crown   »f  an  artiSciat  ■"'> 

denlly  considerably  adds  to  the  yielding  elai-  is  to  cause  the  line  of  prtiaure  (r,  a,  tJSt-  *' 

ticily  of  the  tacro-iliac  joint,  and  does  much  a),  which  ought  to  pass  through  the  croim 

to  leuen   the   concussion*   parsing   through  of  the  **  voussoin       perpendicular  to  tbiv 

it.     It   is   eridenl  also   that   it   is   in  these  joinln,  to  rise  above  the  " ettrmdat'  U  ibc 

ligamenta   that   the    most   puwerful  prevcn-  apex,  o,  and  to  be  brought  wittitQ  ibe  iB>"^ 

tive  to  mlrricr  and  doumieard  db|ilacement  (urface  or  "  mtradoi "  of  the  arcb,  A,  oo  at* 

o(  the  sacrum  resides;    for   thia  could    not  side;  and  this  cause*  the  Toussoin,  ad,dt. 

take  place  without  slisotute  ru|<ture  of  their  to  turn  on  each  other  at  the  edge*  itan* 

numerous  fibres,  resisting,   as  they  do,   all  the  line  of  pressure ;  and  in  coD»M)nctici  tte 

OMKion  of  the  sacrum,  except,  in  the  limited  crown  of  the  arch  ainlu  and  opens  brio*.  '• 
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-iliac  jointit,  being  the 
^.flO. 


lad  tbe  liMinchn  rise  and  open  above,  d,  d.  the  sacrum  with  regard  to  the  ilia,  force* 
Th.  — ^ii;..  :.:_..  u.: —  .t-  i 1...  -r  gptirg  on  the  lumbar  vertebra  have  a  ten- 
dency to  throw  the  base  or  Eacral  promon- 
tory downward;  and  to  tilt  the  apex  with  ihe 
coccyx  upward!,  ai  is  seen  in  the  experiment 
or  striking  the  Beparated  extremity  of  the 
lumbar  vertebrte  before  alluded  to,  by  the  im- 
pulse felt  at  the  sacral  promontory.  It  will 
be  better  understood  by  reference  to  the 
drawing  and  diagram  of  a  model  made  to  re- 
present the  action  (^.  91.  a.  and  a).  The 
tendency  of  the  sacrum  is  to  turn  round  the 
axis  of  the  sacro-iliac  joints  in  the  curve  d/  e, 
(fig.  88.  A.),  and  round  the  centre  a  (fig.  91. 
cf).  To  counteract  this  tendency  of  the  base 
downwards  and  forwards,  the  strong  ulto-ZumAar 
iiganmli  (a)  pass  backwaids  and  outwards 
from  the  last  lumbar  vert^ra  to  the  crest  of 
the  ilium,  upon  which  it  obtains  a  long  and 
broad  hold.  And  to  resist  the  tilting  upwards 
of  the  apex  of  the  sacrum,  are  attached  the 
extremely  powerful  tacro-tdatie  S^amaiti  (b), 
which  aid  also  the  oblime  lacro-ikac  ligamenti 
to  reust  backward  displacement. 

Thus  are  constitute!  two  strong  yet  elastic 
springs  on  each  side  acting  upon  the  con- 
cevitiei  of  the  lumbar  and  sacral  curves,  which 


t.}anil\ihfraim  offim*  afta 
hpmmlM.      a,  c.  vertical 
r.  d,  Uttrtl  or  tightening  foiM ;  b,  i 
diiwtloii  ofUganrenli. 

the  cotylo-tacral  arch,  have  in  like  manner  a    have,  perhaps,  the  most  powerful  influence 
"    '  ■      '  ' '  ""y  that  have  been  before  mentioned,  in 


Undncy  to  separate  above  and  behind  when 
iIk  preoure  on  the  sacrum  is  increased  ;  and 
tbis  tendency  is  counteracted  by  the  strong 
pmtcnor  aacTO-iliac  ligaments.  By  the  law 
ottke  reH>tution  of  forces,  this  tightening  ac- 
tioo  of  the  sacro-iliac  ligaments  may  be  ex- 
prened  by  the  oppoaite  sides,  a  b,  c  d,  of 


breakmg  the  force  of  shocks  and  concussions 
paasing  alon^  the  bonea  of  the  trunk  and 
lower  extremities.  The  importance  of  this 
office  of  the  sacro-sciatic  ligaments  is  seen  in 
their  great  strength,  and  in  the  consolidation 
of  the  lower  sacral  vertebrse  to  which  they  ai 


psnllelognm  (fie.  b),  of  which  the  line  of  attached.     The  forward  direction  of  the  base 

dbntionof  the  hgamenta,  6,  e,  forms  the  die-  of   the    sacral    wedge   when    token   antero- 

toni,  sod  the  remaining  sides,  a  c,  b  d,  the  posteriorly,  as  seen  by  looking  from  above, 

HMimiiig  power.  hdlitates  this  elastic  yielding  of  the  sacral 

I'— Of.  fiecauae  of  the  oblique  position  of  spring,  as  it  evidently  could  not  take  place  if 

J%.91. 


yhio— oal  SPpport.    a. 
fi^  >  recant  Hctioii.) 


€,  d  isprewnts  tlis  yietdii^  motion  of  the  posterior 
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why  elongation  of  these  fibres  should  not  take        It  is,  however,  considered  by  Baoddocqoe, 

pbice  as  well  as  of  those  of  the  investing  liga*  Boyer,  Bums,  Deweea,  Denman,  and  I  tlmik 

ments.  most   English  writers  on  Obstetrics  of  the 

Tenon  also  asserts,  that  he  has  observed  present  day,  that,  in  common  cases,  no  sensible 

relaxation  of  the  pubic  ligaments,  even  in  the  relaxation  of  the  pelvic  ligaments  takes  place, 

male,  during  life.      Sandifort  considered  that  and  that,  when  such  relaxation  does  occor,  it 

in  women  who  have  borne  many  children  the  should  be  rather  considered  in  the  light  of  a 

felvic  ligaments  become  permanently  looser,  morbid  condition,  as  it  adds  ver^  little  to  the 

n  a  female  aged  79,  dissected  by  Cruveilhier,  diameters,  and   is  attended  with  severe  m* 

the  symphysis  pubis  was  exceedingly  moveable,  conveniences  fiY>m  rupture  of  th^  sacro41iac 

the  sub-pubic  ligament  had  disappeared,  and  a  ligaments. 

fibrous  capsule  mvested  the  joint.     Scemmer-        Notwithstanding, comparative  anatomy,  psr> 

ring  believes  that  separation  of  the  pubes  is  ticularly  in  Cows,  Seals  and  Ouinea-pigi,  to 

not  rare,  even  during  easy  labours,  and  that  be  presently  considered,  presents  us  with  a 

they  remain  permanently  loose,  and  the  pelvic  strong  analogical  proof  in  favour  of  the  doe^ 

diameters  larger,  after  many  labours.      Ac*  trine  of  some  parturient  rdaxatioo  of  the 

cording   to   the  last  author,  the  sacro-iliac  pelvic  ligaments  m  women, 
joints  have  also  been  found  separated  by  a        Comparativb  Anatomy  op  tbv  Pelvis. 

cavity  of  the  width  of  an  inch  in  females  who  —  In   the  different   races  of  mankind,  die 

have  died  during  parturition.     But  it  is  a  pelvis,  as  influencing  in  a  very  great  degree 

auestion,  whether  this   was  not  caused  by  the  form  of  the  body,  presenta  c(»nssdcfibk 

isease  and  deposit  of  pus.      In  a  woman  varieties, 
mentioned   by    Frank,  in     Texton   Neuem,        Camper,  and  afterwards  Scemmerring,  re* 

Chiron,  (vol.  i.  p.  261.),  the  pelvis  was  so  marked  that  Negroes  had  more  alender  loin 

moveable  every  time  she  became   pregnant,  and  hips  than  Europeans,  conaequent  upon 

that  she  could  not  stand  upright.      Instances  narrower  pelves.     Soemmerring  gives  a  coa- 

of  separation  of  the  pubic  jomt  during  labour  parative  measurement  of  the  diamftin  of 

are  also  mentioned  by  Eichelburg  in  RuMt*»  the  brim  in  a  Negro  and  an  Buropean  of 

Magazine  (vol.  xvti.  part  iii.  p.  550.),  and  by  adult  size.     In  the  y^gro,  be  found  3  ia. 

Nicholson  in    TVaiif.   of  Phtftic.   in  Ireland  1 1  (  lines,  long  or  transverse  dianaecer ;  in  the 

(vol.  iv.  1821).    Dr.  William  Hunter,  in  his  European,  4  in.  6  lines  ;  in  the  Negro  the 

memoir  upon  this  subject,  gives  two  cases  of  short  or  conjugate  diameter  was  3  in.  7^  fioe^ 

parturient  women, in  which  the  fibrous  tissue  and  in  the  European,  3 in.  II  finea.    Froa 

connecting  the  cartilages  was  replaced  by  a  ca-  Camper*s  measurements,  the  loii|^  dianctcr 

vity  lined  by  a  perfect  synovial  membrane,  was  to  the  short  one  as  39  to  27^  in  an  adtih 

and  forming  a  perfect  arthrodial  joint;  and  Negro, and  as  41  to  27  in  an  adult  Eoropcao* 

he  concludes,  that   a  certain  relaxation  of  who,  nevertheless,  was  of  much  len  stature 

the  pelvic  ligaments  takes  place  in  the  latter  than  the  Negro. 

months  of  pregnancy  and  during  labour,  al-        The  measurements  in  the  table  oo  page  131. 

lowing  of  a  sli«;ht  increase  of  the  |)elvic  ca-  were  taken  in  the  dissecting  roonaa  of  Kiof *i 

pacity,  and  a  yielding  to  the  shape  of  the  College,  from  an  adult  male  N^ro  6  fitct 

tbetal  skull.  high.    From  the  measurement  of  thia  pelvis 

On  examining  the  pelves  of  five  women  who  the  antero-posterior  diameters  aeem  to  prv- 

\  had  died  soon  after  delivery.  Dr.   Knox  of  vail  in  the  N^gro,  and  the  whole  pehrii  to 

y   Edinbuiirii  found,  in  all,  a  remarkable  relaxa-  be  smaller  than  in  the  Europeaiu    This  ii 

f    tion  of  lul  the  ligaments  of  the  pelvic  joints  ;  seen  remarkably  in  the  limited    breadth  of 

in  one  the  bones  could  be  made  to  slide  over  the  sacrum,  (3  in.  9  lines),  and  in  the  ap- 

each  other.    This  anatomist  alio  inclines  to  proximation  of  the  ischial  spines  (3  ia,)  bodi 

the  opinion  that  this  process  u  a  regular  and  much  lower  than  the  average  Eoropcao  ;  the 

healthy  one  in  the  puturient  female.    This  latter,  indeed*  less  than  in  the  Chimpanaee. 

opinion  is  also  supported  by  the  post-mortem  In  fact,  I  have  never  met  with  an  Enroptaa 

researches  of  the  celebrated  Rokitansky  of  sacrum  so  narrow  as  in  the  Negro  aborr 

Vienna,  who  considera    that,  in   parturient  mentioned,  especially  in  an  individual  ao  ta:i 

women,  the  peine  ligaments  become   soft,  as  6  feet. 

relaxed,  and  stretched.  This  difference  is  remarkably  coatiaiCiti 

In  addition  to  the  testimony  on  this  side  of  in  the  pelvis  of  0*Byrnc,  the  Irtsh  giant 

the  question,  M.  Senoir  read  an  essav  on  the  in  the  Uunterian    Museum,  in  wfaich  the 

**  Ariicu/atioHJt  of  Ike  Female  Pelvis,     at  the  iliac  winas  are  remarkably  larce  in  conpa- 

Academy  of  Medicine  of  Paris,  on  the  1st  of  rison  wiui  the  true  pelvis,  and  the  aacnia 

April,    1851  ;    in   which  he  concludes,  1st.  very  broad.    The  superior  pelvic  outlet  i* 

That  the  articulations  of  the  pelvis  proper  in    this    skeleton    disproportionately    brcv 

should  not  be  considered  as  amphiarihroiet^  than  the  inferior,  the  ischiadic  tuberotftn« 

but  as  arlhroiet ;  and,  2ndly.  That  analocy  of  being  nearly  as  close  toeether  as  in  onfiasn- 

structure  and  composition  leads  him  to  Sink  sized  pelves.    This  sudden  narrowing  of  the 

that  an  effusion  of  synovial  fluid  from  the  pelris  has  evident  reference  to  the  better 

membrane  lining  the  joints,  causes  the  sepa-  sustaining  of  the  viscera  of  the  pdvia 

ration    of  the    bones  sometimes    observed,  domen. 

{^Bulletin  de  tAcademie  Kation.  de  Afedecine,        It  is  supposed  that  in  Negro  «i 

t.  xvL  No.  13.    April  15th,  1851.)  nerally,  from  the  easy  laboun  cbcy 
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there  b  much  more  proportionate  pelvic  ca-  From  the  structure  of  the  female  Bushman 

pn^jty  ■  pelvis,  given  by  G.  Cuvier,  in  Hist.  Nat.  des 

The  dimensions  of  the  pelvis  of  a  Negress  Mammiferes,  Dr.  Vrolik  draws  the  conclu- 

ofsmall  stature,  contained  in  Bonn's  Museum  sion,  that  it    presents  greater  animality  of 

It  Amsterdam,  arc  given  by  Dr.  Hull  in  his  composition  than  even  the  Negro,  as  shown 

&w«wfLrffer/o55biiJ«onif,  as  follows:  At  the  in  the  extreme  vertical  direction,  narrow- 

irwi,  the  coijugate  diameter,  4|  inches ;  the  ness,  and  height  of  the  ilia,  and  the  cylindrical 

transverse,  ^ ;  the  oblique,  also  ^  inches,  form  of  the  whole  pelvis.     The  hei^t  of  the 

From  the  inner  extremity  of  the  superior  ilia  was   much    greater   than  in  European 

pubic  ramus,  to  the  sacro-iliac  joint  jf  the  females,  while  the  width  between  the  anterior 

nine  side,  ij  inches.    At  the  ouiUt,  the  an-  iliac  spines  was  less  than  even  the  smallest 

tero-postcrior  diameter  (measuring  from  the  Negro  pelvis.     The  spines  of  the  ischia  were, 

inex  of  the  sacrum)  was,  4^  inches ;  the  however,  much  wider  apart,  the  sacrum  more 

tnasverse,  3*  inches.    The  breadth  of  the  curved  vertically,  and  the  thinness  of  the  iliac 

lacram  was,  3»   inches,  and  the  length  the  centres  as  little  marked  as  in  the  Negro.    The 

nme.     The  angle  of  the  sub-pubic  arch  sacnun  projected  much  forward  at  the  base, 

measared  only  67^^     In  this  pelvis  also,  al-  and  posteriorly  was  remarkable  for  the  thick- 

though  a  female,  the  prevailing  size  of  the  ness  and  tuberosity  of  the  lateral  parts,  and 

antero-posterior  diameters,  and  the  limited  the  posterior  elevation  of  the  coccygeal  ar- 

breidth  of  the    sacrum  and  transverse  dia^  ticulation,  which  were  supposed  to  be  for  the 

meter  of  the  outlet,  as  well  as  the  exceedingly  purpose  of  affording  attachment  to  the  krce 

small  expanse  of  the  sub-pubic  arch,  are  very  gluteal  masses  of  fat,  charactenstic  of  the 

remarkable,  and  are  hardly  accordant  with  Bushman  race.    The  thickness,  breadth,  and 

asy  labours,  unless  from  the  special  adapt-  posterior  elevation  of  the  ischial  tuberosities, 

atioo  oftheloetal  head.  ^^^  posterior  inclination  of  the  cotyloid  ca- 

Dr.  Vrolik   of  Amsterdam,  who  devoted  vities,  the  prominence  of  the  pubic  symphysis, 

much  attention  to  this  subject,  remarks,  that  and  the  greater  sub-pubic  angle,  were  also 

the  Negro  male  pelvis  is  contrasted  widely  remarked  by  Vrolik.        ,    ^    ^ 

from  the  female  of  the  same  race,  in  being  In  the  pelvis  of  a  male  Bushman  recently 

ttiong,  dense,  and  massy,  while  that  of  the  added  to  the  Huntenan  Museum,  I  find  the 

female  is  light   and  delicate  in  appearance,  iliac  wings  to  be  short,   broad,   not   much 

although  not  presenting  the  transparent  thin  expanded,  but  considerably  curved    antero- 

pwto  that  the  pelvis  of  the  European  female  posteriorly;  with  a   crest  arched,  /*- shaped, 

eihibits.    But  the  Negro  male  pelvis  given  in  and  reaching  as  high  as  the  middle  of  the 

the  tiUe  is  remarkably  light,  slender,  and  well  fourth  lumbar  vertebra.    The  centres  of  the 

iormed  for  a  man  ofso  considerable  a  stature,  '^^^  ^'^^f^^  "®  "?^  thicker  than  is  propor- 

aad  the  centres  of  the  ilia  very  concave,  and  tional,  and  there  is  a  well-formed  and  deep 

M  thin  as  in  most  pelves  I  have  seen ;  nor  internal  concavity  or  venter.    The  pectineal 

are  the  ischial  tuberosities  at  all  dispropor-  eminence  is   well   marked,   but    the    ischial 

tioDatelj  lane  nor  turned  out,  nor  the  pos-  spines  not  so,  and  the  ischial  tuberosities  are 

tenor  sopcrS>r  iliac  spines  elevated.    Vrolik  small  and    slender.     The   sacrum  is  short, 

pomts  oSi^abo,  as  marks  of  degradation  in  much    curved    vertically,    and    elevated   in. 

tm  IB  the  Negro  female  pelvis,  the  vertical  feriorly,  so  as  to  project  much  behind,  and 

direction  of  the  ilia,  their  elevation  at  the  diverging  widely   from  the  ischia,  giving  a 

posterior  Boperior  spines,  and  the  approxima-  wide  and  short  appearance  to  the  sacro-sciatic 

tionoflhc  anterior  iliac  spines  to  the  cotyloid  notch.    The  posterior  lateral  parts  of  the 

cavity,  together  with  the  narrow  transverse  sacrum  are  noi  unusually  thickened,  but  the 

and  aatm-posterior  diameters,  the  anterior  sacral^  spinous  processes  arc  well  marked  and 

■eral  projection,  the  general  elongation  of  the  proportionally  large,  the  two  upper  being  very 

pelvis,  nd  the  greater  acuteness  of  the  sub-  distinct,  and  separated  from  the  crest.    The 

pubic  ande.    'Ais  author  considers  these  pe-  shape  of  the  brim  is  somewhat  oblong  and 

cuhariSrto  resemble  the  formation  of  the  inclined  to  the  Negro  type,  as  may  be  seen 

pdris  in  the  Stmkt.    But  as  far  as  I  have  from  the  measurements  m  the  adjoining  com- 

mysetf  seen,  there  are  very  few  characters  parative  table.    The  whole  pelvis  has  a  sym- 


the  sacrum  Is  even  less  than  in  the  Negro, 

*  Una  opinion  Is  given  by  Mr.  White,  in  his    being   exactly  the  same  as  the   Uran-utan. 

«M7  **  Oa  cAt  Orada&m  of  the  Human  Speeie$,*^  on    The  distance  between  the  ischial  spines  is, 

tte  aathority  of  snrgeons  employed  in  the  Guinea    however,  greater,  though  that  of  the  ischial 

tfidr;  ta  I  am  informed  by  »^ Edwards,  a  snr-     tuberosities    is    less    than    in    the    Negro. 

C^^ulSTdSSSa^lS^^  The  pelvi;;vertebral   angle  in  this  skeleton 

Myy  fn^mrmt  among  the  females  of  these  Creoles,  seems  to  be  less  than  usual,  as  tar  as  one 

vko  «n  remarkable,  like  the  males,  for  the  thin-  may  venture  to  a  conclusion  from  a   dried 

C"^  and  aanowiien  of  their  flankfl,  and  for  the  skeleton.      In    a   cast  of  a  female  Bojes- 

jeidy  aad  •sfy^fK  which   fc^ults  from  this  recently  added  to  the  King's   College 

pcBM  ^  placed  unusually  far  back,  which  may  pro- 

l3 
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bablv  depend  upon  great  obliquity  of  the  the  oval  or  male-OTal,  and  the  round-oval  or 

pelvis.  female-oval ;  the  male  variety  of  form  bang 

The  measurements  of  the    Tahiiian  male  sometimes  found  in  the  female.    Of  this  (am 

pelvb,  given  in  the  table,  corresponds,  in  the  he  gives  three  specimens  :^^ne  of  an  Eiffo- 

proximity  of  the  ischial  spines  and  narrow-  pean  male;  one,  very  large,  of  a  BoCocondo 

ness  of  the  sacrum,  with  the  Negro  and  the  male ;  and  one  of  the  round  or  crosi-onl 

Bushman,  though  its  transverse  diameters,  form,  in  an  European  female  pdvis,  broad  and 

unlike  the  Negro,  are  larger  than  the  antero-  shallow,  with  the  transverse  diameter  5  iiL, 

posterior.      In  this  respect,   the  Bushman  and  the  conjugate  3  in.  10  lines.    The  pdria 

more  nearly  approaches  the  Negro.     The  of  the  Australian  female,  pven  m  the  table* 

great  antero-posterior  diameter  of  the  cavity  belongs  to  the  round-oval  form,  and  that  <d 

shows    a   ereat   vertical    curvature  of  the  the  male  Tahitian  to  the  male-oval  forn. 
sacrum,     in  the  sacro-vertebral  and  pelvi-        2nd.  The  round  firm,  distii^ished  by  the 

vertebral  aiieles,  the  Bushman  and  Tanitian  round  or  cross-formed  superior  opening,  bj 

are  nearly  afike.  the  vertical  sides,  less  anterior  directioQ  of 

The  pelvis  of  the  female  Australian,  also  in  pubes,  and   less   projection  of  sacral  pro- 

the  Hunterian  Museum,  presents  a  very  re-  montory,  making  the  coi\jugate  of  nearly  tbe 

markable    shallowness    of  the   true   pelvis,  same  extent  as  the  transverse  diameter.   Of 

Otherwise,  it  is  light  and  roomy,  with  well-  this  form  he  gives  five  sDecimensy  all  feioak* : 

expanded  and  very  short  ilia.    The  shape  of  —  one  European,  two  Negresses,  one  Hot- 

the  superior  opening  is  of  a  perfect  oval,  with  tentot,  and  one  Javanese, 
the  transverse  diameter  half  an  inch  larger      ^  3rd.  7^   square  or  fiw^nded  form,  iSa- 

than  the  antero-posterior.    Though  a  much  tinguished  by  the  great  breadth  of  aacna 

larger  pelvis  than  that  of  the  Bushman,  its  and    horizontal    flattening    of   pubes.    The 

total  depth  is  nearly  as  limited,  and  very  much  transverse  diameter  greater  than  fStut  coaju- 

more  so  than  in  European  female  pelves  of  gate,  but  the  superior  openii^  forming  ooirij 

equal  horizontal  diameters.  a  square.    Of  tnis  form  are  six  specimens  ^~ 

In  these  specimens  of  races,  considered  by  one  of  an  Eun^iean  female  ;  two  of  Javanese 

some  to  be  more  nearly  related  to  the  apes  male,  and  one  of  a  female  of  the  aaoie  race, 

than  the  European,  an  examination  of  the  and  two  Me&tizos. 

adjoining  table  will  show  a  very  ^reat  pelvic        4th.  The  cuneiform,  or  oUong  ^/bra.— So- 

difference  between  them  and  the  hiehest  apes,  perior  opening  laterally  comprened  and  ob- 

in  the  less  proportionate  preponderance  of  long ;  sacrum  very  narrow ;  pubis  with  pan 

the  antero-posterior  over  the  transverse  dia-  anterior  direction,  so  as  to  unite  at  aa  acoiie 

meters,  the  shortness  and  expansion  of  the  angle;  with  the  coigugate  greater  than  tbe 

ilia,  the  leas  depth  of  the  true  pelvis  both  in  transverse  diameter.    In  the  female,  this  fans 

firont,  sides,  and  behind,  and  especially  in  the  makes  some  approach  to  the  oval  shape.   Of 

more  marked  sacro'verlebral  angle.  this  form  he  gives  eight  specimens :  —  oae  at 


M.   Vrolik    describes    the    pelvis  of  the    an  European  female,  which  has  thb  ihsft 
Javanese  as  very  light  in  structure,  of  small    very  well  marked,  the  conjugate 


size,  and  of  a  characteristic  circular  form  at  being  4  in.  9  lines  ;  one  of  a  female  Bolo- 

the  superior  opening,  the  bones  being  like  cundo ;  one  of  a  Negress ;  one  of  a  Ntxro . 

those  of  a  very  young  person,  and  the  muscles  one  of  a  Kaffir ;  and  three  others  froai  Voo 

correq)ondingly  feeble.    The  small  projec-  Soemmerrtng's  collection.    The  pelves  of  tbe 

tion  of  the  sacral  promontory  was  also  re-  Bushman  and  Negro,  given  in  the  table,  bdom 

markable,  as  well  as  the  great  inward  projec-  to  this  form. 

tion  of  the  ifichial  spines,  more  marked,  he        M.  Weber's  conclusions  drawn  finocn  theK 

says,  than  in  the  pelves  of  any  other  nation,  specimens  are,  that  though  the  oval  shape  a 

and  quite  characteristic.  most  common  in  Europeans,  tbe  ronad  aaapr 

By  the  comparative  measurement  of  many  in  the  American  aborigines,  the  square  shape 

human  pelves  of  diflerent  races.  Professor  in  the  Asiatic  or  Mongolian  races,  aad  the 

Weber  reduced  them  to  four  principal  forms,  oblong  in  the  Ncsro  races ;  yet  that  noac  d 

distinguished  by  the  general  shape  ot  the  pelvic  the  characters  laid  down  by  Vrolik  are  coa- 

openings.  stant,  nor  belong  exclusively  to  any  partinU 

1st  The  oval  form. — The  superior  opening  race,  but  that  deviations  from  the  usual  ktm 

of  an  egg-shsped    figure,  narrow  in  front,  in  any  race  present  characteristica  which  fOf- 

broadest  near  the  sacro-iliac  symphysis,  and  rally  belong  to  other  varieties  of  tbe  haaas 

again  narrowing  to  the  sacral  promontory,  species. 

^e  antero-postterior  diameter  smaller  than        The  coincidence   between   tbe  nrrsifin; 

the  transverse.    The  ilia  moderately  distant,  form  of  the  skull  and  that  of  the  pchv 

and  obliquely  placed ;  and  the  convergence  brim  in  these  classes  of  the  human  race  a 

of  the  walls  of  the  true  pelvb  downward,  worthy  of  especial  remark,  and  influences  oia- 

also  moderate.     The  sacrum    moderate  in  terially,  as  before  mentioned,  tbe  aJapfani« 

breadth,  length,  and  vertical  curvature.    The  of  the  fcetal  skull  to  the  pdvic  paaaatf  dw« 

ischial  tuberosities  placed  rather  backward,  Ubour.    After  the  form  of  tbe  afcuU,  that  ^ 

and  the  spines  widely  dbtant.     The  sub-  the  pelvis  is  perhaps  the  most  cfaafactcmcir 

pubic  angle  neither  very  acute  in  the  male,  of  race  of  any  in  the  body,  because  of  its  fTe>< 

nor  the  arch  rery  prominent  in  the  female,  influence  upon  the  shape  of  the  trunk ;  a»l 

Of  this  type,  he  makes  two  varieties,  <— vis.  yet,  from  Weber's  researches,  it  would  sppmr 
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diat  It  is  not  sufficiently  so  to  constitute  a    tablish  separate  generic  classifications  of  the 

greater  distinction  than  that  of  variety,  and  is    human  species. 

DOC  eiclusive  enough  in  its  peculiarities  to  es-        In  the  Smia,  and  those  even  which  most 


Comparative  Pslvio  DnusNsioifs. 


DiameterM. 
Of  ArcH— Transverse 

OUiqoe       .... 
Antero-posterior 
Of  cavity — Antero-posterior 
Of  m/erior    ouiUt  —  Transverse 
(inter-sciatic)-        .        .        . 
Antero-posterior 
Between  anterior   superior   iliac 
•pines    ..... 
Depth  of  true  Pelvis. 
Between  sacral  promontorj  and 
tip  of  coccyx  -        -        - 

Between  ilio- pectineal  eminence 

and  sciatic  tuberosity 
Between  npper  and  lower  border 
of  symphysis  pubis 

b^  of  whole  Pelvis. 
Between  iJiac  crest  and  sciatic  tuber : 
(  Between  tuber  ischii  and  anterior 
■    superior  iliac  spine 
.  Between  tuber  ischii  and  posterior 
•    caperior  iliac  spine 
Between  ischial  spines 
I  Breadth  of  sacrum    ... 

Aa^ — Sacro- vertebral    - 

Pelvi-vertebral    .        -        - 
tfnl^pnbic   .        •        .        • 


• 


In.  Linn. 

3     9 


4 

4 
4 

3 
3 


3 
1 
9 

3 
0 


8     6 


4     3 


1     9 


3 
3 


0 
9 


In.  LbiM. 

4  6 

4  3 

4  0 

4  9 

4  0 

3  3 

8  6 


5     6 


3     9 


1     6 


8     0 


6     6 


S 


a 

JB 
w 

0 

n 


6 
3 
3 


3 
3 
9 


120° 

145<^ 

60^ 


In.  Linet. 

3  6 

3  8 

3  3 

3  10 

3  2 

3  5 

7  3 


4  0 
3  6 
I  3 
7  0 

5  6 

5  6 
3  3 
3     3 

115^ 

145° 

85° 


I 


a 

-a 

3 


In.  Lines. 

5  0 

5  0 

4  6 

4  9 

4  6 

4  0 

8  3 


4     6 


2  10 


1     3 


7     6 


6     0 


8 


■ 

B 

s  s 

BLvm 
1     = 


6 
4 

4 


0 
3 
6 


135° 

140° 

90° 


In.  Line*. 

4  0 

5  3 
5  9 
5  0 

3  9 

4  6 

10  0 


5     0 
4  10 

2  6 
10     9 

9     6 

10     0 

3  9 
3     0 

158° 


t 


a 


80° 


In.  Linci 

3  3 

4  9 
6  6 
3  0 


4  0 
3     6 

5  6 


4     6 
3     6 

1  10 
9     0 

8  0 

9  0 
3     2 

2  3 

145° 
60° 


B 

9 
i 


In.  Lfaiei. 

3  9 

4  9 

5  0 
4  0 

2  9 

4  0 

11  0 


4  6 

4  0 

2  0 
9  6 
8  0 

8     6 

3  0 
3     3 

150° 

60° 


8    o 

a  oi  o 


In.  Linei 

2     3 

4     4^ 


3     0 


4     0 


5     4h 


Hosdy  approach  in  osseous  conformation  the 
human  race,  as  in  the  genera  Pithecus  and 
Troglo(fyies^  the  form  of  the  pelvis  is  suffi- 
ciem,  at  a  glance,  to  distinguish  them  even 
from  the  Bushman  and  Australian,  which 
bave  been  seen  to  present  all  the  pelvic  pecu- 
liarities of  the  higher  varieties  ot  humanity. 

An  inspection  of  the  foregoing  table  will  at 
oooe  show  this  in  the  pelvic  diameters.  It 
will  be  seen  that  the  antero-posterior  dia- 
Deters  in  the  Chimpanzee,  Uran-utan,  and 
^^ibbott  prevail  greyly  over  the  transverse ; 
that  the  depth  both  of  the  whole  and  the  true 
pdvisismuch  greater^than  in  the  human  pelvis ; 
sod  that  the  sacrum  is  much  narrower,  espe- 
rially  in  the  Chimpanzee,  and  the  ischial  spines 
iDore  closely  approximated.  The.  sacro-ver' 
lebral  mgle,  too,  is  remarkably  increased,  es- 
penally  in  tbe  Chimpanzee  (160°]|,  the  sacrum 
King  niaced  much  more  nearly  in  the  direc- 
tion of  tbe  whole  spinal  column,  and  having  a 
less  vertical,  as  well  as  a  much  less  horizontal 
(wvature,  with  no  sacral  promontory  in  the 
ChiDpanaee,  and  little  in  the  Uran ;  while  the 
coccyx  b  stndghter,  and  placed  more  in  the 
line  of  the  spinal  column,  and  its  tip  is  ele- 
vated above  the  level  of  the  upper  border  of 


the  symphysis  pubis,  so  that  the  whole  of  the 
sacrum  and  coccyx  is  seen  in  front  view.  (See 

fig'  92.) 

This  high  position  of  the  coccyx  is  owing 
partly  to  the  shortness  of  tbe  sacrum,  which  is 
composed  of  three  lar^e  flat  vertebrae,  all 
entering*  into  the  formation  of  the  sacro-iliac 
joint,  and  united  by  ankylosis  to  two  of 
the  four  coccygeal  pieces  in  the  Uran,  and  to 
one  only  in  the  Gibtwns.  In  the  Chimpanzee, 
however,  there  are  four  sacral  vertebrae,  aU 
articulating  laterally  with  the  ilia,  and  tbe 
anterior  sacral  foramina  are  very  small.  The 
coccyx  is  composed  of  five  vertebrae. 

Ijie  iUa  are  much  longer,  thicker,  more 
massive,  and  narrower,  and  present  no  central 
transparent  portion  nor  internal  fossa,  being 
flat  anteriorly  and  concave  posteriorly,  the  re- 
verse of  the  human  ilia,  and  looking  almost 
directly  backwards  and  forwards,  and  very 
little  inwards  and  upwards ;  so  that,  in  these 
animals,  there  cannot  be  said  to  be  any  false 
pelvic  cavity.  In  the  Uran  of  the  Hunterian  Mu- 
seum they  are  two  thirds  of  the  femurs  in  length, 
and  measure  6  inches,  and  in  the  Chimpanzee 
7  inches,  reaching  as  high  as  the  third  lumbar 
vertebra.    From  the  limited  expansion  of  the 

l4 
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wings,  the  anterior  part  leemi  deScieiit,  the    of  the  ilia.  Blainrille  ranariu,  that  the  Hcn- 

anterior  superior  spine^a)  being  pUceddirectly    iliac  &cet  is  oval  in  theae  ""gnfli, 

over  the  cotyloid  cavity  ;  and  the   crest  (c)         The   iicHe,  in    common   with   the  vhole 

b^g,  consequently,  very  short,  terroinacing     pelvin,  are  longer  in  the  Cbimpaniee  (hn  n 

abruptly  at  the  vertical  rib  mentioDed  in  the    the  Uran;  and  the  ischial  tubero«itiei(()  more 

description    of  the  human   ilium.     The  ala    turned  outwards.     In  both,  however,  the;  «t 

are   more  expanded  in   the  Uran   than   the     directed  much  more  in  the  line  of  liieil>ihiD 

Chimpanzee.  The  crest  does  not  present  the    in  the  human  species,  the  it 

laterJ  /-like  curvature,  and  is  less  arched    being  l6S°i  and  are  la^er,  i , 

than  in  man.  The  anterior  iliac  spines  are  spr^,  and  diverging.  The  ischial  spine*  ia 
more  widely  separated,  the  inferior  (b)  being  tnese  animals  begin  to  degenerate,  and  it 
scarcely  discernible,  and  the  border  between  rather  rounded  eminences  or  ridges  thao  true 
them  thin  and  concave.  The  posterior,  or  spines;  and  the  inferior  rami  (/)  are  direcud 
iliac  tuberosity  is  even  less  prominent  in  these  almost  horizontally  inwards,  Inving  a  Isr^ 
animels  than  in  the  lower  order  of  Ruminants,  trianeular  foramen  (^turatorium,  andeoicriDf 
The  distance  from  the  cotyloid  to  the  sacro*  into  uie  fonnation  of  the  pubic  symphjsii  Ig), 
iliac  Joint  is  3^  inches  in  the^unterian  Chim-  which  in  the  iStadf  generally,  may  be  mrv 
paniee,  and  about  Sinches  in  the  Uran,  though,  properly  called  the  iiaUa-^a^symphjiii.  The 
Ironi  the  greater  straightness  and  obliquity  of  whole  of  the  ischial  portion  of  the  pehii  ht> 
the  cotylo-EBcral  arch  (d)  and  the  want  of  the  a  mure  anterior  position,  and  a  more  latenllj 
anterior  curve,  the  dhreet  horizontal  distance  flattened  B|>peBrance  than  in  the  human  pelm 
between  these  points  is  about  the  same  as  The  cotyloid  cavities  are  small,  elongated  w- 
in  man.  tically,  and  deeper  behind  than  above;    IV 

b  the  Smia  generally,  the  ilia  are  said  to    sciatic  notches  are  long  and  narrow. 

be  placed  almost  in  a  straight  line  with  the         Oneof  Ehemost  remarkablediflereiKCsfroa 

spinal  column.     Added   to  the  great  length     the  human  pelvis,  however,  is  the  i^^Trarr^ 

of  the  ilia,  this  arrangement  causes  the  pelvic    dirwlian  of  the  i&i  and  pitba  with  reprd  to 

brim  to  be  much  elongated  from  before  beck-     the    transverse-vertical   plane   of  the  spbd 

wards;  but  much  less  so,  however,  than  it     Column,Bnarrangement  whichbendstbeplue 

would  be  if  the  pubes  and  iliac  shafts  were  in    ofthe  pelvic  brim  at  theilio-pectiiicBletniwDct 

the  same  plane.      I  have,  however,  found  the    in  different  directions.  In  the  Chiinpwuee,the 

Uio-vcrlfbTal  angle  in  Chimpanzee,  Uran,  long-    antero- posterior   angle,   formed    bv  the  s^ 

armed  Oibboc,  and  brown  Baboon  to  be  very     perior  ramus  of  the  pubis  with   toe  colfk^ 

little,  if  at  all  greater  than  the  human  peM-     sacral  arch  of  the  ilium,  is  Htf,  and  in  At 

DerteAraABsfarascouldbeascertained  witliout     Uran   \2SP  ;  constituting  a  striking  diflemrc 

actual  section  of  the  bones.  But  in  the  Lemurs    from  the  human  pelvis,  where  the  cotylo^NiW 

the  ilia  are  onlv  10°  from  beini  in  the  same    and  pubic  arches  are  in  one  plane. 

straight  line  witn  the  spine;  while  in  the  Man-         Tnis  alteration  in  the  direction  of  the  pobit 

drill  and  many  Monkeys  they  are  almost  pa-    will  be  found  to  be  a  great  cbarwcteristK  of 

rallel.    This  cnaracteristic,  heightened  by  that    all  quadrupeds,  in  the  prone  positioa  of  whose 

of  the  much  diminished  curve  of  the  lumbar     bodies  the  pubis  has  a  tendencv  to  be  pWd 

vertebra  and  the  elongation  of  the  iliac  shafts    more  vertical  and  more  anterior,  to  be  out 

in  these  aoimals,  contributes  to  form  a  great    of  the  trsy  of  the  femurs  in  tbeir  aifnlw 

movements.     In  the  Sloths  and    AntcMen, 

F^.  93.  the  pubis  will  be  se«o  to  be  turned  b  ibe 

appotiU  i&rection,  yet  still  fbrnun*  an  aact 

with  the  ilium,  but  with  the  retiri^  sims 

,  turned  backwards.  I  thinb,  ihcrefacc,  we  nay 

^  safelv  lake  the  iSo-piiiic  angle  m  a  gceenl 

peculiarity  of  the  inferior  aiumals  ponessof 

pelves,  and  one  which  distinguishea  ihcai,  ■* 

far  as  I  have  seen,  wthenally,  from  the  hnaaa 

specics(see  page  i73.J!g.  I18.V— 13.). 

A   remarkable   consequence  of  this   son 

horizontal  direction  of  the^ubis  b  the  Samr  it 

the  disappearance  of  the  oj^fe  o^  Me  naplvM, 

it  bdng  quite  parallel  with  the  s^nai  coIudl 

And  this  parallel  position  is,  according  to  (V 

vier,  amark  of  distinction  between  all  the  bratc 

creation   and   man.     In  other   reniects^  ikr 

pubis   of  the  Shair    is  short,   little   arefcBl. 

and    without    marked    ^ine.     The   inferwv 

outlet  of  the  pelvis  is  largff  than  ii  wouU 

otherwise  be,  from  the  elevuion  of  the  corci  i. 

F,V»  of  11..  ad^l  aimpima^  unt^Hor  wnr.  ""'.  J™"  '*«e  shortnos  of  the  SKTUm,  »1 

J  r-  length  of  the  ischio^pul: 

contrast  with  those  of  the  human  pelvis.    In    is  more  parallel,  and  ii 

tbeUran,  a  projection  of  the  sacro-iliec  joint  in     with  those  of  the  brim  than  in  a 

froot  is  observable,  aod  a  solidity  of  the  shafis        So  we  see,  m  these  animab,  i 
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evident  dMeneracy  of  pdvic  structure,  allying    eive  a  square  outline  to  the  inferior  outlet* 

tbem  mn£  more  closely  to  the  quadrupeds.    Ischial    tuberosities  not  flattened.     In  the 

apectsUy  to  the  Cormoora,  than  to  mankind.    Capuchin  Monkey  the  i&i  are  parallel  with 

And  we  may  remark,  more  especially,  that  their    the  spine,  the  ischia  are  inclined  forwards  to 

fitness  for  the  habitual  erect  position  is  much    the  abdominal  sur&ce,  and  the  pubet  are 

dioiinisbed  bv  the  want  of  dtreci  antero-pos*    more  oblique.    In  the  SemnopUhecus  entelius 

teriorextensionof  the  pelvis,  produced  by  the    the    sacrum    is   more  arched    laterally  and 

flatness  of  the  sacrum  and  the  less  marked    broader.    The  ilia  are  prismatic  and  long, 

acro-Fertebffal  angle,  and  the  shortness  and    and  project  more  behind  the  spinal  column. 

cbaage  of  direction  of  the  pubis;  which  renders    The  ischia  and  pubes  are  short,  with  flattened 

the  snns  of  the  pelvic  lever  shorter  firom  the    and  expanded    tuberosities,  and  no    ischial 

ootTloid  fulcrum,  and  the  hold  of  the  extensor    spine.    Ilio-pectineal  eminence  marked.    In 

and  flexor  muscles  of  the  thigh, less  powerful    tnese   tribes  the   posterior   border   of  the 

b  maintaining  the  standing  posture.  And,  cor-    elongated  ilia  is  the  thickest  part  of  the  bone, 

responding  to  this,  we  see  in  these  animab.    the  anterior  part  being  thinned  and  spread 

grot  dimmution  in  the  bulk  of  these  muscles,    out  more  or  less.    The  pubes  are  generally 

particularly  in  the  glutei  and  gastrocnemii^  the    placed  nearly  at  right  angles  to  the  ilia,  mid 

plumpness  of  which  constitute  the  buttocks    the  hanbo^iBac  angle  is  about  160^. 

and  calves  characteristic  of  the  human  figure        Of  the  ^nus  Cercopiihecus,  or  Baboon  tribe, 

From  this  cause,  the  gait  of  these  animals  in    there  is,  m  the  brown  Baboon,  a  well  marked 

bipedal  progression  is  very  unsteady.  sacro-vertebral  angle  (155°)  ;  the  two  upper 

The  expanded,  everted,  and  large  ischial  of  the  three  sacral  vertebras  only  articuUte 
Uiberosities,  and  the  strength  of  the  ischio-  with  the  ilia.  The  caudal  vertebrae  are  not 
acral  arch,  indicate  that  the  sitting  posture  is  numerous.  The  iHa  are  more  expanded,  but 
more  natural  to  the  Simial  race ;  while  the  still  present  the  posterior  concavity.  The 
greater  depth  of  the  posterior  than  the  supe-  ischia  are  short,  with  very  broad  and  flattened 
rior  part  of  the  cotyloid  brim  shows,  as  well  tuberosities.  The  pubes  are  flattened,  with  an 
as  the  marked  ilio-pubic  angle,  a  provision  for  acute  superior  border,  and  rostrated  at  the 
femoral  support  in  a  semiflexed,  rather  thanan  symphysis.  Ilio-pubic  angle  moremarked  ( 1 10^). 
eiceoded  position.  In  the  erect  oosture,  from  In  the  Mandrill,  Papio  Mormon,  the  sacrum  is 
the  flatness  of  tlie  pelvis,  the  iscnial  tuberosi-  more  arched  both  vertically  and  transversely, 
ties  are  brought  close  upon  the  femurs,  and  and  the  promontory  better  marked.  The 
reach  nearly  half-wav  down  their  short  shafts,  coccygeal  vertebrae  are  four  in  number,  and 
iaterferine  much  with  their  motion.  there  is  no  tail.   The  ilia  are  parallel  with  the 

Accormng  to  Grant  and  Wagner,  there  is  spine,  directly  under  which  are  placed  the  co- 
ne oot}'loid  notch  nor  ligamentum  teres  in  the  tyloid  cavities.  The  ischia  are  short,  with 
Onuigs;  but  the  cotyloid  notch  is  present,  much-expanded  and  flat  tubers.  The  piies 
though  small,  in  the  skeletons  I  have  examined,    are  at  ri^ht  angles,  both  to  ilia  and  spine,  and 

In  the  j^^foAoiifZiar,  or  long-armed  Gibbon,  the  ischio-pubic  symphysis  is  very  little  ad- 
the  mac  wmga  are  flatter,  and  directed  still  vanced  before  the  plane  of  the  spinal  column, 
more  antero-posteriorly,  crest  rounded,  lar^  In  the  Sapajous,  or  American  Monkeys, 
and  elevated ;  ischia  short,  in  a  right  line  with  there  are  three  sacral  vertebrae,  of  which  the 
the  ilia,  with  flattened  and  expanded  tube-  first  only  articulates  with  the  ilia  in  the 
rosities,  spines  more  distinctly  marked,  and  Onistiti.  In  the  White-bellied  Afeles  the  ilia 
rami  directed,  like  the  elongated  pubes^  more  are  longer  and  more  expanded ;  pubes  more 
directJy^lnwards.  The  cotyloid  cavities  are  oblique ;  ischia  short,  witn  no  spine,  and  small 
thus  more  widely  separated,  and  the  superior  tuberosities.  ^  In  the  Saimiri  there  is  a  very 
pelvic  outlet  has  a  triangular  form,  with  the    short  ilio-ischlum. 

Mnall  end  directed  backwards.    The  sacrum  is        In  the  Lemurs^  or  Makis,  the  sacrum  is  in 
oarTowaiidflat,fonningalargeangle  with  the    a  right  line  with  the  spine.    Of  the  three 

re,  and  composed  offive  vertebrae,  of  which  sacral  vertebrae,  the  first  only  articulates  with 
three  upper,  considered  by  Blainville  to  the  ilia,  and  the  last  is  not  ossified  to  the 
be  the  only  true  sacral  vertebrae,  articulate  second.  They  differ  little  from  the  lumbar 
vith  the  iua.  The  coccyx,  consisting,  ac-  vertebrae,  except  in  the  thicker  transverse 
oonfing  to  Blainville,  of  seven,  according  to  processes.  CaiM/a/ vertebras  numerous.  The 
others,  of  five  vertebrae,  is  short,  there  being  pelvis  generalhr  is  very  weak,  narrow,  and 
no  tail  The  inferior  outlet  is  krge,  and  the  short.  The  iaa  are  narrow  and  almost  pa- 
tme  pdvis  ahadlow,  from  the  shortness  and  rallel  with  the  spine,  and  the  ilio-pectineal 
finsiUBOO  of  ischia.  eminence  b  unusually  well  marked  ;  but  the 

The  sobgeoers  CalBthrix,  Cercocebus,  and  ischial  tuberosities  are  delicate,  indicating  the 
Snmopiihecus  present  an  elongation  of  the  *  less  frecjuent  sitting  posture  in  these  animals, 
eNryjr  bto  s  cauidal  appendage  with  prehensile  and  a  still  greater  tendency  to  quadruped  pro- 
attnbutca,  and  perforated  for  the  continuation  gression.  In  the  Letnur  albifrons,  however, 
of  the  spinal  cord,  which  widens  still  more  the  the  sacrum  is  broader ;  ika  more  expanded  ; 
progressive  separation  from  the  human  type,  ischial  tuberosities  larger  and  more  expanded; 
In  the  Soiurrel  Monkey  are  three  sacral  ilio-pubic  angle  120^.  In  L,  tardigradus  the 
hooes^  of  wiiich  the  two  upper  articulate  with  sacrum  is  long,  narrow,  and  keeled  in  the 
the  ifis,  and  the  broad  transverse  processes  of  middle,  being  ankylosed  to  the  last  lumbar 
the  bsi  project  towards  the  isdaa,  so  as  to    and  three  first  coccygeal  vertebrae,  as  in  birds. 
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The  iSo  ore ,. 

long,  large,  oblique,  with  no  ilio-pectineal  apo-  for  the  h                          ^  .  . 

physu;  iidaa  (faoit,  with  horiiontal  rami  and  _    The  Mocntm,  in  the  CtnoBora  (m^tg.M^X 

tubeniiitiM  paatii^  backward  to  articulate  ■■  narrow,  flu,  and  triangular,  wiui  loacW 

willi  the  trannene  proccsaea  of  the  upper  distioct  spinotu  prorceati,  and  |Jaced  afaMM 

coccygeal  vertebrK,  another  Urd-like  arrange*  in  a  right  tine  with  the  tpiat.     In  the  Bar, 

meat.  In  L.  mdri  the  OKral  piecea  are  four,  bnwerer,  from  its  climlNng  habita,  the  HOim 

with  complete  ankyloria,  the  two  or  three  i*  broader,  larser,  and  mot*  anaay,  and  d»r 

upperanicuhiling  with  the  ilia,  /fiaeipanded,  BBcra-Tettebnir  angle   more    marked.      Utt 

with  extended  crett  and  external  fossa,  and  number  of  sacral  rertebrv  is  three  in  the 

reaching  to  the  penultimaie  lumber  vertebm  ;  great  msjorit^  of  the  apedea,  the  two  nppa 

iiiMa  very  ihort,  with  more  expanded  tubers  ;  articulating  with  the  ilia  ;  but  in  the  Hj«m 

jnJxt  leu  oblique.     In  L.  ixNtoM,  or  Galea-  there  are  but  two,  in  the  llgcr  Ibor.  lo  tU 

pMecui,   the  tacrum  has  five  vertebra,  the  brown  Bear  five,  and  in  the  white  Bar  ■ 

fim   only  articulating   with   ilia,     IHa  small  many  as  seren.     Ilie  mc^yg<a/ or  oudal  iv 

and  narrow  iifcAis  wiui  large  poctoior  angle;  te6r«  (i)  are  generally  tery  numeroaa. 

pmiic  tympkyiit    Ttfy   short.       In   the    sub-  The  ifia  are  moderately  lon^   thick,  aad 

genus  stjrropi,  the  slender  Loris  presents   a  narrow  in  their  whole  enent,  and  arc  pkced 

remarkably  elcmgated  and  contracted  pelvis,  very   oblitjuely  upon    the   lumbar    tqtch«. 

The  uHTum  is  long  anii  narrow,  with  the  two  fbnning  with  them  an  angle  of  about  \Mf  U 

uppN  |»eces  articulating  with  ilia.  ISa  slender,  160"  ;  but  in  the  Bear  and  Uyma  IVf  oolt. 

long  and  columnar,  and  nearly  parallel  with  The  externa]  surface  of  the  dtamptcd  ihac 

Sinai  column ;  iie/aa  small,  flattened  laterally,  wing  is  concave,  and   the  intemJ^  bt  sod 
,    iced  in  aline  with  lheilia,Bnd  very  near  each  turned  inwards  towards  the  spine;  the  trc* 
other,  so  that  the  cotyltiid  cavities  are  closely  (c)  thick,  narrow,  acutciv  arched,    aod  pro- 
approximated  i  the  Interal  diameters  very  shtHt,  jecting  backwards  beyond  the  apiBal  cohinm. 
The  itchia  are  long,  strong,  prwrnatic,  sonc 
Fig.  03.  what  expanded  pusteriorly,  and    fonsiikriMr 
and  the  inferior  outlet  a  mere  di'fP''".  I"!  <'«««^   (»  Mr  j 


projecting    forwards,    do«n-  ih"  "  »ery  long  djo-uchion  elewent.     Tlui 

Uris,a?d  inwards,  being  in-  jlu^ppw-wce  of  the  «itero-H»taw.  d- 

dined   to  each  other  at   an  «ch«al  angle,  which  commenced  in  the  Ap«, 

angle    of    W,    causing    the  "*' J^.  the  Cfno««.,^mved  at  K.  gtiKat 

superior   outici   lo  be  trian-  "'f^'/"'*  "■    "^J   TW»    »   "«.  "^^ 

inilar    with    the  base  at  the  "'  '*"'   downwards   in   the  opcoaKc  d«o 

TWi  ivlvlii   I,   LiM    remark-  S"*^^?^  f^l^^oii.alongeT  mimanpawrt- 

aMe(b??h7ex^mra.S"^fy  ^"'JZ^^^  '"'"  ''"   """^'^  'l.'^lS 

of  the  pubic  portion  with  the  "t«niities    to    execute    their    dtandMC 

I  Xiac.theVAfe^g/'' being  b™n<l«.  «nd>ke  the  rererae  formaooo  .rflfc. 

L  7^  or  l™  ttauTa  riiht  ancle  '1">-P''t»«  «^'e.  «  "  another  greM  dntiocm 

fc  75,  or  less  than  a  nght  angle,  between  the«e  ond  human  pelves.    Tbeivliy 

'  I   ha°v"e'm«  ^h      (sLfy  tuberoddea  (.)  have  an  ouWd  dir«:lM«.  - 

I   have  met  with.     {,^  J>g.  wella.  theischiagenerally.andlbe.|»e{.)- 

"■*■"•"•  '^•'-  a  mere  rudimentary  rklge.  'Die  pain  are  £on, 

Pehi,o/aeAmd^Laru,UdiralvitK.  and  the  symphysis  (/>  is  long,  iMng  foned 

generally  both  by  the  ischium  and  puhia.  Tke 

The  snimali  moat  allied  to  the  preceding  tlia-jmbic  anak  varies  from  110^  b  tbe  Tf«. 

order  of  primates  in  the  form  of  the  pelvis,  to  IfXf  in  iJbe  Lion  and  Leopwtt,  and  liJ" 

taken  in  coi^unction  with  their  general  struc-  in  the  Bear  and  Hyiena. 

ture,  are  the  CWntmn).     In  these,  as  in  moat        The  anterior  pelvic  outlet  ia  si 

multidigital  animals,  the  pelvis  is  so  con*  posierior,ftomthedivergcnceoflheia 

traded    that    the    trunk    resembles    an    in-  teriorlyi  and  the  cotyloid  cavitiM  are  bkuims 

verted  pyramid;  whereas  in  man,  constructed  ouEwBrdsilightl}[, soaatoovaim^tteicMgn 

for  an  erect  posture,  the  base  of  the  pyramid  in  the  prone  poaition. 

is  in  the  pelvis,     ('limbing  animals,  such   ai  The  centre   of  gravity,  in   these   mamii, 

the  Apes,  Bears,    and   Sloths,    present  the  being  placed  much  nearer  the  anterior  thn 

nearest  approach  to  the  human  structure  in  the  posterior  extremities,  the   fcrwar  besr 

this  particular.  the  most  of  the  weight,  while  tlte  bnv  set 

In  estimating  the  mero-   and    iUo-veritbral  more  as   impelling    agents    ia   the   [wweriuJ 

angUi  in  the  aucceediiw  orders  of  Mammajia,  botmds  whicn  they  execute, 

it  should  be  observed  that,  &om  the   coin-  Thei&iaf  thefiearBredMrter,lluekCT,aad 

cidence  of  the  lumbar  curve  with  the  great  more  masnve,  with  more  expended  wmp,  a 

dorsal  curvature  of  the  spinal  column  and  the  better-marked  anterior  siipenor  ^nie,  sad  a 

elevation  of  the  neck,  the  vertebm  cannot  nwremarkedlumbo-iliacangle;  theiniiarfwt 

be  considered  as  being  placed  b  one  general  and  widely  expanded,  and  the  fates  ffsr*.- 

plaiM^  as  in  man.  The  line  of  direction  of  the  ably  strong,  with  a  nrj  long  aynyhjaa.    At 


tbtrntetior  pdvk  outlet,  the  tnnsrerae  di&- 
aeUT  '»  1  bitle  luscr  than  the  aotero-poB- 


FMi  Iff  At  Lion,  bA  n». 

iBwr,  Mid  the  acetkbula  are  large  and  deep, 
b  the  Bwiger  the  i^  and  itdaa  are  large, 
eipuded,  and  curved  outwarda  at  their  free 
cilraiuuea.    The  3ise  shaft  ih  priamatic,  with 


nther  lonf,  with  an  elongated  BymimysiB,  and 
brmananglewith  the  ili&or  about  130°.  The 
■me  geuml  conformatioa  ia  evident  in  the 
Itiawiu  and  Coad^  the  iSo-uchial  angle  being, 
howerer,  (oinewhat  better  marked,  and  the  ifio- 
Hv  about  IW.  The  Coatia  have  but  one 
ncral  vertebra.  In  the  Ilysna,  aUo,  the 
^  HiogB  are  coiwiderably  spread,  with  a 
•Bj  poioied  anterior  apine.  In  the  Dingo 
the  uda^ubic  element  ia  vet;  abort,  the 
Bttcrior  outlet  and  obturator  roramina  amall, 
tut  (be  posterior  outlet  lai^.  The  Weasel 
tw  *  nrj  small  pelvia,  with  but  two  sacral 
nrtelxK,  one  ool;  articulating  with  upper 
utrcsuticsof  the  long  iliac  shafta. 

la  the  floor  the  (ocnnn  haa  four  vertebrs, 
ihcfint  only  articulating  with  ilia,  and  much 


In  the  order  of  pelvic  develt^ment,  the 
Pari^dermaUi  occupy  a  very  high  place,  being 
characterised  by  great  mBSsivenesa,  propor- 
tionate ihBllowness,  and  perpendicularity  of 
pelvia,  and  large  and  overhan^ng  acetabuU, 
the  better  to  support  the  immense  weight  of 
these  animals,  thrown  more  on  the  hinder  ex- 
tremities than  m  the  Cin7ni<oni,  from  their 
bulky  dorsal  structurea  and  abdominal  vis- 
cera. The  ischud  spinous  ridges  and  anterior 
inferior  iltac  spines  are  faintly  marked  (^ 
wanting,  the  sacral  ninea  are  coalesced  into  a 
cotitinuous  creat,  and  there  is  little  or  no  sacral 
promontory. 

The  focruM  of  the  Elephant  (^.  95.J  is 
eomparativdy  very  narrow,  flat,  and  short, 
and  placed  on  the  spine  at  an  angle  almost 
imperceptible;  the  number  of  vertebrs  being 
four  only,  according  to  Cuvier.  The  cocct^pU 
vertebrsare  numerous. 

The  iSa  are  short,  broad,  massy,  fan- 
shaped,  and  much  expanded,  with  a  large 
concavity  or  iliac  fossa  directed  fbrwarda 
and  downwards,  the  dorsum  being  alter- 
nately concave  and  convex.  The  iliac  creat  (c) 
is  lurge  and  flat-arched,  with  the  anterior  su- 
perior spine  (a)  hooked  suddenly  downwards, 
and  the  posterior  inferior  directed  backward 
from  the  socro-iliac  joint,  to  aSbrd  lerernge 
to  the  powerful  sacro-iliac  ligament  There  are 
no  weU-marked  iliac  ribs,  except  the  cotylo- 
sacral  {if),  which  ia  very  strong  and  mansy. 
The  iidda  are  moderately  short,  and  form  an 
Uio-itchiat  angU  about  145°,  presenting  no 
S[nnc^  and  having  the  tuberosities  (?)  directed 


the  i£a  are  extremely  short,  thick,  and  curved 
outwsrds,  with  very  small  external  fosse ;  the 
"elm  are  long  aod  aleoder,  with  small  tubm>n- 
tiei  almost  touching  the  second  coccygeal  ver< 
■ebn,  with  long  rand  not  funning  a  ayinphysis, 
Int  directed  backward  to  meet  the  pjitns.  The 
pfitt  are  very  long,  slender,  and  oblique,  with 
iibort  symphysis,  and  including  a  vNy  targe, 
Dtil  obturator  foramen.  The  pelvis  altogether 
nrntwhat  reaemblei  that  of  the  Badger,  with 
■he  Mpaior  opening  much  elongated  antero- 
puitcnoriy,  and  triangular  ui  shape,  with  the 
base  at  the  sacrum.  The  shortness  of  the  ilia 
skioe  "fiiftf  the  great  contraction  of  the 
posterior  extromties  for  thor  swimming  re- 
qoiremeius.  Dr.  Knox  has  observed,  in  a 
;ngnant  female  Seal,  a  aqiaratioo  of  the 
•jmpbyBS  pubis,  and  dongalion  of  its  liga- 
>ents  to  the  extent  of  neariy  8  inches,  such 
■<  Lc  Qalktts  baa  described  in  the  Ouinea-pig. 
He  fbond,  moreover,  that  such  a  separatwn 
of  the  hoaca  produced  much  more  enlarge- 
Bieat  of  fUanteters  in  theae  elongated  ttian- 
pilar  pctna  than  in  the  transverse  oval  form 
«f  tehuBHi  (cmale. 


Pdnt  o/lit  Elq)k<mt,/nna  new. 

dorsally,  and  the  rami  (/}  vertically  towards 
the  abdominal  surface.  The  pubet  are  short, 
and  dtrectedalmost  horizontally  inwards,  with 
B  well-marked  ilio-pectineal  spine  (A).  The 
symphysis  (g)  is  parallel  to  the  vertehne, 
and  very  long,  including  the  whole  of  the 
short  ischial  rami  as  far  as  the  rou^  por- 
tion forming  the  tuberosity,  so  that  the 
ischio-pubic  symphysis  extends  as  hr  back- 
wards as  the  tuberosities.  The  sciatic  notchea 
are  wide  and  open,  but  the  obturator  foramina 
are  smaller  than  the  cotyloid  fossx,  which  are 
very  large  and  overhang  much  at  the  superior 
or  dorau  part.    The  planea  of  the  acetabul* 
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are  inclined  from  the  perpendicnUur  about  70^  geal  Tertebrae,  a  peculiarity  which  causa  tfaii 

ib  the  elephant,  being  about  5^  more  than  in  Pelvis  to  look  altogether  like  that  of  the  Oi. 

the  fossil  Megatherium  and  Mylodon.    The  The  pu6e»  are  elongated,  and  the  iscfaio-pubic 

pelvis  of  the  Elephant  is  altogether  remarkable  symphysis  also  long.    The  obturator  foranea 

ft>r    its    perpendicular   position,  the  Iwubo'  is   laree,  and  the  plane  of  the  acetabuluia 

iHae  angle  being  about  120^  only,  and   the  looks  downwards  and  outwards,  and  is  placed 

pubes  being  advanced  as  fiir  forward  as  the  at  an  angle  of  about  50^  from  the  pcrpca* 

iliac  crest,  at  an  angle  of  100°  with  the  ilia,  dicular,  l^ing  2(f  less  than  that  of  the  Ele- 

Thus  the  posterior  limbs  are  brought  more  phant.    The  whole  pelvis  has  an  open,  light, 

under  the  weight  of  the  animal.  The  superior  oblique,  and  flat  appearance,  with  ttie  iscfaio* 

outlet  is  roundish,  but  broader  at  the  pubes  pubic  portion  placed  more  backwards  thaa 

than  at  the  sacrum,  and  the  antero-posterior  either  the  Elephant  or  Rhinoceros, 
diameter  is  but  little  larger  than  the  trans-        In  the  Hog  the  tacrum  is  narrow,  the  ifit 

verse.    In  the  fossil  Elephant,  however,  the  and  itckia  more  elongated,  and  the  latter  closer 

antero-posterior  diameter  is  greater  in  pro-  to  each  other,  with  prominent  and  panlld 

portion.    The  female  Elephant  has  the  pelvis  tuberosities.  The  whole  pelvis  is  elongated  sad 

more  open  than  the  mate,  and  the  borders  approaches  the  Carmvora  type,  as  is  particn- 

more  trenchant, according  to  Cuvier.  Blumen-  larly  seen  in  the  Uio-pubic  angU  (1 20^).     The 

bach  states  that  the  round  ligament,  as  well  lumbo'iUac  angle  is  sibout  14^®. 
as  the  cotyloid  depression,  is  wanting  in  the        In  the  Tapir  are  three  sacral  vertebra,  the 

Elephant.  two  upper  articulating  with  ilia,  and  formings 

The  pelvis  of  the  fossil  Mastodon  is  much  sacrum  arched  considerably,  both  transversely 

less  depressed  and  expanded  than  that  of  the  and  longitudinally,  and  with  an  imperceptible 

Elephant,  according  to  Cuvier,  and  its  outlets  angle.  Thetfia  are  remarkable  for  their  long  and 

smaller,  showing  Uiat  its  abdomen  was  of  somewhat  rounded  shafts,  and  the  sudden  cx- 

less  size.  panston  of  the  wings  on  each  side,  so  as  to  form 

The  Rhinoceros  has  four  sacral  vertebrae,  a  T  shape,  of  which  the  branches  are  chrected 

three  articulating  with  the  ilia,  and  supported  obliquely   antero-posteriorly,    the    posterior 

by  articulation  with  last  lumbar  transverse  branch  being  articulated  to  the  sacrum,  into 

processes ;  and  the  caudal  vertebrae  numerous,  which  they  bite  well.    The  crest  is  thus  made 

The  ilia  are  large,  massy,  short,  and  ex-  slightly  concave  instead  of  comvex.   The  sacro- 

pended,  though  much  less  so  than  in  the  iliac^acet,  which  in  most  mammalia  is  lunaced 

Elephant ;  with  the  anterior  iliac  fossa  well  in  shape,  with  the  convexit)r  directed  to  tbe 

marKed,  and  the  dorsum  also  generally  con-  acetabulum,  and  the  concavity  to  Uie  spUMl 

cave  from  side  to  side,  from   the  backward  column,  is  in  the  Tapir  of  a  peculiar  ihape, 

curvature  of  the  inner  border  to  be  applied  narrowing  suddenly  between  the  two   aacril 

to  the  sacrum.    The  crest  is  large,  and  the  vertebra,  and  then  again  expan<fin^  ibrmia; 

anterior  superior  spine  turned  forwards,  as  two  distinct  sacral  ''joggles.'*    The   iseha 

in  the  Elepnant,  and  forked  at  the  end.    The  are   long,  with   tubers  projecting  doraaOy ; 

iic^  are  lon^  than  in  the  Elephant,  with  fubes  directed  inwards.    The  htwAo'sBmeoMgie 

thick    tuberosities,  turned   much   outwards,  is  comparatively  very  acute  (126^) ;  the  i&»> 

Pubes  lon^,  and  united  at  a  sharper  angle,  pubic  large  (l^^t   >nd  the  •fioHtwAM/  ve9 

with  promment  ischio-pubic  symphysis.    The  pronounc^  (140^   The  whole  pdvis  is  ver> 

lunAo'iUac  angle  in  the  two-homed'  variety  like  that  of  the  Hotm^  but  is  distinguished  by 

is   125^  the  iUo-ischial  14<5%  and  the  ifio-  the  greater  breadth  and  curves  of  sacrum,  and 

pubic  150^,  making  the  pubis  neariy  at  right  bv  more  massv  proportions,  and  more  distiiict 

angles  to  the  spine.    The  whole  pelvis    is  T-shaped,  and  greater  expansion  of  the  ihs. 

shallow,  with  the  ischio-pubic  portion  placed  The  pelvis  of  the  fossil  PaUoiherium  has  sooe 

more  backward  than  in  the  Elephant.    The  resemblance  to  that  of  the  Tapir,  but  the  ik* 

anterior  outlet  is  brge  and  oval,  with  the  are  longer  and  more  prismatic,  and  the  isikmj 

longer   diameter    antero-posterior.      In  the  tuberosities  less   developed.      That  of  the 

fossil  variety  there  is  no  fork  on  the  anterior  AnopkUherium  is  a  link  between  the  Tapir  sod 

superior  iliac  spine,  and  the  obturator  fore-  CameL 

mina  are  more  elongated.  ^  The  SoUdungula  form  a  connecting  pc^^K 

In  the  Hippopotamus  the  AMTum  is  very  broad  link  between  the  foregoing  and  the  aumh 

and  flat  from  side  to  side,  though  arched  con-  nants. 

siderably  longitudinally  ;  with  a  considerable        The  sacrum  of  the  Horse  is  flat,  not  curved 

angle,  and  articulated  with  last  lumbar  trans-  longitudinally  ao  much  as  in  Ruminants,  and 

verse  processes.     The  i£ac  wings  are  almost  placed  in  the  line  of  the  dorsal  curve.    Ii 

plane  with  it,  forming  a  lumbo^iHac  angle  of  is    moderatelv  broad  between  the  ilia,  but 

about  150^,  and  are  less  expanded,  smaller,  narrows  suddenly  posterioriy,    and  reaches 

and  more  slightly  convex,  with  the  two  su-  as   far   backwards   as    the    middle   of  the 

perior  spines  directed  much  dorsally,  espe-  ischia.    This  is  the  same  position  as  in  the 

daily  the  posterior.    The  ischia  are  long  and  Pachyderms  proper ;  but  m  the  RnntnantK 

comparatively  slender,  and  directed  dorsally,  whose  pelves  are  more  oblique,  the  sacniiB 

forming  a  Ui^  angle  with  the  ilia,  and  sup-  scarcely  reaches  to  the  symphysis  pubis,  as  is 

porting  hrse  and  massy  tuberosities,  which  seen    in    the  pelvis  of  the  Ox  (/g.  97.  ^ 

are  piu^d  to  each  other,  and  project  by  a  The  sacral  pieces  are  six  in  number,  two  aoi « 

piominent  tubercle  dorsally  above  tbe  coccy-  articulating  with  the  ilia,  and  the  aacinl  sputes 
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n  mil  DDiled  in  ■  crest.    Tlw  i£a  approach  out  atmoit  directly  inwards,  rorming  an  iBo- 

inibipeloEhoie  or  theTapir.bdngin  a  less  pubic  angle  of  about    130°   to    \¥f.       The 

rnirked  clegTEe  T-^haped  ;  the  posterior  limb  _     „ 

of  tlx  ilitc  wingt  projecting  inwards  as  far  as  %' 
tliencnt  ipines;  the  anterior  superior  spine 
often  presenting  an  epiohysis,  end  the  sliart 
being  [ocu  and  blade-liVe.      The   iichia  are 
cooipantively  lon^,  and  much  more  slender 

lluQ  in  ihe  RumioBnls,  being  pluced  nearly  ■ 
pariilet  with  the  coccygeal  vertebra,  and  with  . 
prolonged  tuberosities.  The  pvha  are  small 
ind  short,  and  directed  a  little  forwards,  as 
vrU  as  downward  and  inward,  with  a  marked 
iiio-Mclincal  eminence,  and  a  very  long  ischto- 
pubK  symphisis.  The  sciatic  notch  is  wide, 
■od  ibe  obturator  foramen  small.  The  an- 
terior outlet  is  large  and   squarish,  and  the 

T't^  l°"il!f^  r^'^^-?  ""''  f  "^"tl"  Pd^  <•/'*»  Stas.  l«ler«l  vi^. 

ilismond   shaped.     Lum6o•^tlac    an^te   rather  ^          ^ 

brso-  than  toat  of  tbe  Tapir,  being  about  ilio-pectineal  spine  is  much  marked  in  Red 

l^W'';  iba-Mrlta/,  146''i  and  thei/io.pu£if  about  detr.     Generally  the  ischia  form  part  of  the 

190'';  maklog  the  Imbo-pubic  rather  less  than  elongated  symphysis  (/). 

>  rif;hi  angles  In  the  Ox,  the  lymphifiu  is  not  placed  quite 

Id  tbe  Bumtnaniia  the  lacmm  is  composed  parallel  to  the  spine,  as  is  usually  the  case  in 

paenl)^  of  four  vertebrte,   the  two   upper  (he  inferior  animals  ;  but  is  placed  obliqaely, 

•nkulaonc  with  the  ilia.     Li  the  Oaielle  and  as  in  the  human  species,  diverging  more  from 

Antelope,  no  wcrer,  there  are  five,  and  in  the  the  spine  at  tbe  anterior  than  at  the  posterior 

common  Stag  only  three.    The  sacrum  is  pro-  extremity,  and  forming  with  it  an  an^le  of 

portianaUy   broad,   and   more   arched,   both  about  30^,  and  causing  the  anterior  openmg  to 

lonfiludinally  and  laterally,  than  in  the  pre-  be  larger  than  the  posterior  (see  i^.  07.  J^. 

nding  orders.    The  sacral  promontory  is  also  The  anterior  opening  is  large  and  roundish, 

MteriBarked,Bnd  theuuTo-^m&irang^  more  with   a  prevalence   of   the    antero-posterior 

perceptible.  In  the  Oi,  especially,  this  reaches  diameter.      The   posterior  opening  ia   more 

10  about  146°  to  150°,  and  in  tbe  Fallow-deer  square,  but  irr^nlar  and  looking  much  up- 

IHf.    The  sacral  spines  are  coalesced  in  a  wards. 

|*f^crest  in  the  ()i.  Fallow-deer,  and  Stag  The  ischio-pubic   portion  of  the  pelvis  is 

\fg.  M.a),  and  partially  in  the  gigantic  Irish  altogether  very  lonsi  and  opposed  to  the  coc- 

•'■ra,  Odu,  and  Equine  antelope  i  not  so  in  cyg^  vertebnr.    In  Deer,  Ooats,  and  Ru- 

tbe  (lirafle  and  Camel.    The  caudal  vertebra  minants  generally,  but  especially  in  Ihe  Ox, 

•n  mimeroua.  the  gradual  npwurd  curve  of  the  ischia,  and 

Theifiaarelong,  with  the  crest(c)  concave,  the  well-marked  dorsal   projection   of  their 

uht  tbe  alK  expanding  laterally  at  the  top,  tuberosities,   cause   them   to  appear   promi- 

ei{«c)al1y  in   the   heavier   Ruminants;  being  nently  on  the  rump,  projecting  on  each  side 

roacave  internally,   and    convex   externally,  and  above  the  coccygeal  vertehrie  (Jig''  W, 

•nJ  projecting  much  over  the  dorsal  surbce  andOT.r.)  In  theOx  tne  i/io-iinUii/ai^^iB  as 

°r  the  Hiiiial  column,  bj  the   flattened   and  much  as  130°;  and  the  ^m£o-u!tac  ei^/r  being 

rL<ngatfd  posterior  supcnor  spine  (A).     They  about  150°,  the  acetabula  are  thereby  ptitced 

fvnn  little   of   the   abdominal   parietes,  and  directly  under  the  last  bone  of  the  sacrum,  and 

sre  pitced  on   the  spine   at  an  angle    of  at  the  apex  of  an  inverted  arch  ^ci^e)  formed 

1W  to  \5Cf.     The  iuAia  are  long  and  large,  by  the  ischium  and  ilium.    By  this  elevation  of 

■ail  placed  on  the  ilia  at  an  angle  (c  (f  e)  of  the  ischia,  the  sacro-sciatic  ligaments  become 

<lMut  ISO"  ia  the  Deer  and  Sheep  tribes,  but  a  means  of  support  to  the  sacrum,  as  well  as 

inch  leas  in  tbe  heavier  animals.    This  in-  the  sacro-iliac,  and  thus  that  bone  becomes 

msaed  length  and  size  of  the  ischia  is  parti-  suspended  between  two  curved  springs,  formed 

"ilaily  manied    in    the  Deer  tribe  ;  and,  as  by  the  ilio-ischion  on  each  side. 

fuUUipg  the  same  mechanicnl  rcquiremenls  for  Thus  in  these  animals  the  sacro-sciatic  liga- 

■isrdniga  longaml  stronghold  forthepower-  ments  resist  motion  of  the  sacrum  in  a  di- 

roupofpelvicmuscles,alliesthem  rection  downwards  and  forwards,  a  direction 

' — nivora,    and    other    ipringing  totally  contrary  to  those  of  the  human  pelvis, 

.  ds  to  be  considered.  as  considered  in  the  section  relating  to  the 

The  large  and   flattened   tuberosities   (e)  mechanism  of  that  structure.  And  this  change 

foject  much  on  the  dorsal  surface   of  the  of  function,  so  simply  transitionary,  results 

peltM.     This  is  especially  seen  in  the  Fallow-  from  the  alteration   of  mechanical   remiire- 

'^"T.  coaiDon  Stag,  and   Ox,  with  a   welt-  ments  in   the   auadrupedal   position   of  the 

"isAod  lateral  tubercle  (g),  which  is  also  pre-  trunk.     About  the  period  or  parturition,  the 

KBt  in  the   Gazelle   and  Roebuck.      They  sacrum  of  the  Ox  is  said  to  sink  evidently 

preioit  no  ischial  spine,  except  in  the  Lama,  between  the  ilia  and  ischial  tuberoaties,  by 

■here  it  'n  *eU  marked.  The  pubct  are  very  relaxation  of  these  ligaments.     The  elevation 

<^onBiidsleDder,aDdaredirecled  from  with-  of  die  ischial  tubertmities  doubtless  would 
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noake  such  a  change  of  positioD  more  evident    taberosities.    The  pubei  short  and  mv  tbirk, 
in  the  Ox  than  in  other  domestic  animals.  with  long  symphysis,  forming  a  thick  tobr- 

rosity,  and  mucn  diverging  from  spinal  coltuoa 
I^,  97.  anteriorly.      Iho^jmbic    angle   laifc,    \¥f\ 

lumbo'iiiac,  IdCP. 

In  Sheep  and  Goats  the  Moenm  u  broai 
and  its  angle  indistinct  The  iSa  are  long  wni 
blade-like,  with  scanty  wings;  lumbo-iBaemigle, 
1 4^^.  lichia  broad  and  short,  with  lai]Ke  later* 
all^  projecting  tuberosities ;  and  a  rudimcntvy 
spme  in  the  Ram.  The  pube»  are  lonpr  tkaa 
in  Deer,  and  directed  norisontallv  mwarda. 
The  pelvic  outlets  are  lane,  as  slao  are  the 
sacro-vertebral  and  ilio-iscbial  aisles. 

A  very  distinctive  pelvic  peculiarity  is  sees 
in  the  Meminna,  or  Figmv  Chevrotam.    The 
f/ta  and  isckia  are,  in  this  curious  aniaal, 
PMMofthBOx.ihau^theUkhitdnalan^iede).    onfyloted  to  the  sacral  Y^t^trm.   TheoMOUt 

ndges  in  the  site  of  the  obbque  portenor 
It  is  somewhat  interesting,  that,  in  most  ilio*sacral  ligaments  are  very  proomicnt,  and 
animals  with  flat  sacral  bones,  the  axes  of  the  the  ossified  sacro-sdattc  ligamenta  are  distant 
anterior  and  posterior  pelvic  openings,  as  well  and  well  marked.  The  adadc  notch  is  thai 
as  that  of  the  tubular  cavitv,  coincide  in  the  converted  into  a  foramen,  and  the  pelvii  iv» 
same  straight  line.  In  the  Cow,  however,  and  sembles  in  this  respect  that  of  the  Sloth.  Is 
in  some  other  Rumiiuuits,  these  axes  form  a  the  Musk  Deer,  also,  the  bst  sacral  trauvcrie 
considerable  angle  one  with  the  other,  on  ac-  processes  nearly  abut  on  the  short  and  donoDi 
count  of  the  greater  curve  of  the  sacrum,  projecting  ischia.  In  the  heavier  IUiroinaDls,ai 
This  will,  doubtless,  have  considerable  in-  the  Camel,  gigantic  Deer,  and  Ox»  the  pdvis 
fluence  in  producing  the  more  laborious  par-  has  somewhat  of  the  heavy  appeaiance  md 
turition  of  these  animals,  which  usually  re-  overhanging  acetabula  of  the  Ptefaydcnns,lwi 
quires  artificial  assistance.  in  the  lighter  Deer  and  Goats  it  becomes  g^ 

In  the  Ox  the  planes  of  the  acetabula  are    dually  more  slender  and  elegant  in  fi)fra,  wui 
inclined  about  40^  from  the  perpendicular,    more  oblique  in  direction. 
The  pelvis  of  the  j^ntic  Irish  deer  also        In  the  RodenUa,  the  pelvis  is  largely  cfe- 
presents  markedly  this  arrangement.  veloped  for  the  support  of  the  powefAil  luttkr 

In  the  American  elk,  the  pelvis  is  rather  extremities  in  leaping,  the  roost  usual  nodr 
elongated  and  narrow,  being  small  and  weak  of  progression  of  the  generality  of  thnc 
in  comparison  with  the  rest  of  the  skeleton,    animals. 

There  is  the  dorsal  projection  of  ischial  The  iocrum  b  generally  continued  in  a  liar 
tuberosities;  and  the  ischio-pubic  symphysis  with  the  lumbar  curve  in  the  loog-taiM 
is  long,  and  diverges  slightly  from  the  spine  species.  In  Hares  and  Rabbits,  however,  tbr 
ftaUrriorfy.  sacrum  is  considerably  arched,  loogitodiBaU* 

In  the  Camel  the  sacro-vertebral  angle  is  as  well  as  transversely  (J!g»  96.  a),  and  iti 
well  marked;  the  sacrum  is  much  curved,  angle  with  the  spine  marked  160^.  Thocare 
and  composed  of  four  pieces.  The  ilia  are  generally  four  sacral  vertebne,  but  the  firtf  » 
long,  strong,  and  blade-like,  with  the  anterior  much  ku^^er  than  the  others,  especially  Id  its 
spine  prolong  downwards  and  the  ahe  lateral  masses  (6),  to  articulate  with  Uie  ilia. 
convex  anteriorly.  The  ischia  are  compa-  The  Rabbit  and  Jerboa,  however,  preicnt  onli 
ratively  very  short  and  feeble,  set  at  a  lai^er  two;  and  the  common  Rat  and  Beaver  three; 
angle  on  the  ilia,  and  present  a  feebly  marked  while  the  number  in  the  Marmot  is  as  umay 
spinal  ridge,  and  a  well-marked  outward  as  six.  The  tpines  are  not  coalesced  except 
projection  at  the  tuberosities.  The  pubcs  in  some  Rats.  The  caudal  vertdne  are  sore 
are  broad  and  moderately  long,  with  a  better  or  less  numerous,  and  are  remarkable  in  the 
marked  Uio'pubic  an^le  (la^O^)  than  in  the  Beaver  for  the  great  length  of  the  traosvcne 
preceding,  and  the  ischio-pubic  symphysis  processes  and  anterior  spmea,  lor  vuscnltf 
IS  long  and  divergent  anteriorly  from  the  spine,  hold  on  this  its  useful  appeodMe.  la  the 
as  in  the  Ox,  the  centre  being  opposite  the  Squirrel  and  Jerboa  also,  the  taifia  \oa$  ami 
last  sacral  bone.  The  foramen  obturatorium  strong,  and  in  the  habitual  sitting  poatuie  of 
u  small,  and  the  anterior  outlet  lar^e  and  theseanimalsitforms,  with  the  isdua»  the  thini 
oval.  The  lumbo'iUac  angle  is  about  140%  leg  of  a  tripod,  on  which  the  body  is  siistsiatd 
and  the  lumbo>pubic  is  rather  less  than  a  right  In  the  short-tailed  Rodents,  the  candal  vcr* 
anffle.  tebrse  are  curved  dorsally,  in  an  opposte  Sr 

In  the  (iiraflfe  the  sacrum  b  narrow,  and    rection  to  the  coccygeal  bones  in  Man  and  the 
its  angle  with  the  spine  indistinct.      The  ilia    Simitt. 

are  not  very  long,  and  the  crest,  unlike  most  The  ilia  are  long,  prismatic,  and  slender  » 
Ruminants,  is  convex  instead  of  concave,  the  shaft,  having  a  central  ridge  jiassiag  ^ 
the  wings  being  expanded  and  concave  in-  wards  from  the  cotyloid  cavity,  with  a  p^^^ 
tcmally.  The  itckia  are  long  and  curved  on  each  side  of  it  extemall)*,  and  costioiicd 
upwards,  with  everted  and  hiterally  flattened    forward  into  elongated  als,  little  nore  ct* 
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dtu  the  tb».h  in  moM  of  the  order.        The  sciatic  notch  is  generally  long  and  nar- 
form  with  the  ainne  an  mgle  of  about    row.especiallyinthe  Jerboa;  andtheobturator 
„     (^  foramen  very  lai^  particularly  in  the  Beaver, 

p^.  90.  jl,g  pgj^jg  ^^j(y  ^j  outlets  are  large  and 

capacioui,eBpeciall^  in  the  Jerboa,  in  which,  by 
the  outward  direction  of  ihe  ischia,  the  poate* 
rior  outlet  ia  much  larger  than  the  anterior.  In 
the  Beaver  aUo  the  transverse  pelric  diameter 
,  is  large,  and  lepBrates  widelj  the   hinder  ex- 

tremities of  these  animals,  to  aid  their  swim- 
ming habits.  Id  the  Capybara  however,  the 
pelvis  is  of  little  capacity. 

In  the  Guinea-pig  it  is  compressed  so  much 
laltraUtf,  that  the  anterior  opening  is  of  a 
triangular  shape,  with  tlie  apex  at  the  pubic 
sympnysis.  According  to  Le  Qallots,  it 
measures  only  1 1  millimetres  transversely 
in  a  fiill-growQ  female,  while  the  Ketpl  head 
measures  20  millimetres  across.  Three 
weeks  before  labour  begins,  the  elastic  liga- 
ment uniting  the  symphysis  nubia  becomes 
thick,  soft,  and  moveable ;  and  dght  to  ten 
days  before,  the  pubes,  turning  on  the  sacro- 
iliac joints  Bs  on  a  hinge,  be^in  to  separate 
rapidly,  till  the  time  of  porturition,  when 
they  admit  one  or  two  fingers  between 
them.  After  accouehment,  the  symphysis 
quickly  retiintc  to  ita  original  condition,  and 
in  a  few  days  presents  only  a  little  thick- 
ness and  mc^ility,  the  process  being  delayal 
POrit  of  At  Bart,  nUttior  new.  »nly  by  age  and  lickoess.     Le  OaUois  found 

the  sacro-iliac  symphysis  also  very  moveable^ 
16^  in  the  Mare,  and  150°  in  the  Porcupine,  bo  as  to  allow  of  the  retreat  of  the  sacrum, 
la  the  Copyrus,  Hats,  Mice,  and  tiuinea-pi^,  and  the  increase  of  distance  between  its  ex- 
thej  are  nearly  parallel  with  the  spine ;  but  in  tremitv  and  ihe  pubic  symphysis  when  the 
die  Jerboa  they  cnui  the  spine  at  an  angle  fcetal  head  pressed  upon  it.  In  this  manner 
■such  less  than  in  others,  being  ^lout  \¥f.  the  pelvis  of  the  Ouinea-pig  is  widened. 
In  the  Jerboa  the  iliac  wings  are  curved  out-  during  labour,  in  all  its  diameters.  Its  young 
*srdi  superiorly  and  projected  much  on  the  are  produced  in  a  very  advanced  state  of  de- 
donum  of  the  spine,  reaching  beyond  the  velopment,  and  are  able  to  run  about  and 
doB^sted  spines  of  the  last  lumbar  vertebra,  eat  as  soon  as  they  are  bom. 
The  ilia  of  tbe  BesTer,uid,  in  a  less  d^ree,  in  In  the  Marmpialia  the  pelvis  is  also  much 
the  Usie,  are  expanded,  widi  probnged  and  developed,  both  to  aRbrd  attachment  to  the 
imgulsHj  curved  crests  {e\  a  little  everted  powerful  muscles  of  [he  tail  and  hinder  l^ 
St  the  spinous  processes  (g),  and  propor-  and,  in  some  of  the  order,  to  support  the  ab- 
iiooilly  short  in  the  shaft.  The  iietua  in  dominal  viscera  in  their  sitting  posturv  and 
I^ents  are  generally  long,  especially  in  the  leaping  movements,  it  is  remarkable  for  the 
Betvet  and  Jerboa.  In  the  latter  animal  they  development,  in  roost  of  the  genera,  of  two 
>K  directed  much  outwards,  with  tuberosities  extra  bones  (Ji^.  99.  a.)  characteristic  of  the 
ls^,inuchcxpaD<led,  and  everted  posteriorly,  order,  which  are  attached  to  the  pubes  in  the 
to  give  firm  attachment  to  the  strong  sacro-  site  of  the  crests  and  spines  of  these  bones  in 
Kisttc  ligaments.  They  are  placed  in  a  ri^ht  other  animals,  and  support  the  abdominal 
line  with  the  ilia,  the  ilio-is^ial  angle  being  pouch  peculiar  to  them  and  destined  for  the 
■sating  u  in  the  CanoBora^iet  fig.  US.  B.).  reception  and  more  mature  deTelopment  of 
hi  the  Hare  the  tuberosities  of  the  ischia  are  their  young,  expelled  immature  from  tlie  pelvic 
'■te,  and  present  well^norked  lateral  pro-  cavity.  They  are  directed  obliquely  forwarda 
'^WiMwDichare'everted.BndriseBbovethe  and  a  little  outwards,  in  the  direction  of  the 
Jcvel  of  the  coccygeal  vertefarz.  ThepxiefaTe  fibresof  theaponeurosisof  theexternaloblioue 
|°<<|  snd  slender,  and  genemtly  join  with  the  muscle  of  the  abdomen ;  in  which,  according 
Wtas  ia  1  long  median  symphysis  projeaing    to  Owen  and  Laurent,  these  bones  are  de- 

u*riiarp,antetior,  verticaf  --'—"■*■ •     _.i~..-j  i ;b_^ e  ^l.  ei. .: 

»  the   Porcupines,   Rata, 
invr  a  short  i^physis  pubi 


strong  h 


\W  to  130°.   In  the  Jerboa  it  is  more  oblique,     tremitiea.     The  Wombat  may  be  taken  _  «, 
'W^i  and  «ill  more  so  in  Rats  and  Mice,  150°.     example  of  the  former,  and  the  Kangaroo  of 
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the  latter  pelvic  type,  which  approaches  in  In  the   Opossaros,  Peramdet,  and  Pha- 

general  form  to  the  pelvis  of  the  Jerboa,  just  langers,  there  is  but  one  sacnl  vertebra,  which, 

considered.  in  the  Phalangitta  Cootm^  is  ankyloaed  to  die 

The  Mocntm  of  the  Wombat  is  very  flat,  and  last  lumbar  vertebra, 
strong,  and  broad,  in  correspondence  with  The  pelvis  of  the  nylacmui  CymoeefkalMt 
the  general  squat  and  massy  skeleton  of  the  approacnes  closely  in  roanv  respects  to  the 
animal  (tee  figt.  102.  and  108.  Art.  Manw  type  of  the  Caifovom^  like  many  of  the 
fiaSa),  Its  curve  is  a  continuation  of  that  peculiarities  of  this  animal.  The  tacrmm  pre- 
of  the  dorsal  and  lumbar  vertebrae.  The  sents  no  angle  ;  the.i/in  are  massv,  somevhst 
number  of  sacral  vertebne  is  seven,  and  the  short,  and  less  oblique  than  those  of  the 
transverse  processes  are  separated  from  Wombat ;  the  itcMa  are  also  short  and  thick, 
each  other,  tne  three  upper  of  which  are  long  and  are  placed  at  an  open  angle  (170^)  «ith 
and  strong,  and  are  articulated  by  their  tips  to  the  ilia,  while  the  pubes  are  short  and  d)> 
the  ilia.  The  facet  on  the  extremitv  or  the  rected  almost  horizontally  inwards,  making 
first  looks  vpward  and  outward,  and  that  on  an  aniero^patierior  angle  with  tbe  ilia  as  little 
the  second,  on  the  contrary,  downward  and  as  1 15°.  The  whole  appearance  of  tbe  pdiif 
outward,  and  form  projections  which  impinge  is  mass^,  with  small  openines.  It  has  neither 
upon  the  iliac  facet.  This  arrangement  in  the  the  oblique  appearance  and  exacgerated  pro- 
Wombat  like  that  in  the  Tapir,  is  closely  ana-  cesses  or  the  Wombat,  nor  the  elongation  snd 
logons  to  the  formation  of  the  sacral  '*  jomes,"  wide  outlets  of  the  Kangaroo,  while  its  well- 
and  the  alteration  of  the  inclination  of  the  marked  Uio-pMc  angle  contrasts  much  with 
sacral  wedge  in  Man,  at  the  point  of  the  auri«  both,  and  snows  a  strong  similarity  to  the 
cukir  surface  opposite*  the  second  sacral  piece,  Camhora, 

substituting  for  upward,  backwards,    and  for  In  the  Kangaroos,  the  Mocnm  k  in  the  line 

downward,  forwards^  a  change  consequent  on  of  the  lumbar  curve,  and  diflers  in  little  but 

the  difference  between  the  prone  and  erect  size  and  breadth  from  the  preceding  vertebnr. 

positions.    Caudal  pieces  are  numerous.  There  are  two  sacral  votebne,  articulatii^ 

The  t&i  are  comparatively  short  and  ex-  with  the  ilia,  tlieir  transverse  proceases  bcny 

panded  considerably,   and  are  curved  out-  long  and  coalesced,  but  the  spmous  procesMt 

wards  in  a  remarkably  strong,  broad,  hook-  distinct.   In  the  Potoroo  there  is  one  oolr, 

like  process  at  the  anterior  superior  spine,  with  large   lateral  processes.      The   eaadai 

They  are  placed  very  obliquely  on  the  spine,  vertebra  are  numerous  and  very  strong,  sod 

beinff  at  an  angle  of  160°  with  the  lumbar  their  upper  normal  spines  encroach  mocb  on 

portion  of  the  great  dorsal  curvature.    The  the  diameter  of  the  pelvic  cavity  and  posteriur 

uMi  aro  thick,  long,  and  massy,  and  in  a  outlet.     The  iJia  have  short,  strong,  and  pris- 

right  line  with  the   ilia.      They   have  cu-  matic  shafts  asm  the  Rodents,  with  afae  of  the 

riously  bifurcated  tuberosities,  one  tubercular  same  shape,  much  elongated  and  turned  out* 

f projection  turning  inward,   and   the   other  wards,  though  in  a  much  less  degree  than  in  the 

onger,  curving  outward,  in  another  remark-  Wombat,  and  terminating  in  narrow  dabbed 

able  and  strong  hook-like  process,  to  which  crests  (jSg,  99.  g).    There  is  a  nufimeBtaf; 
formation  we  have  before  remarked  a  tendency  •  inferior  anterior  spine  (A).   The  upper  part  of 

in  the  Hare  and  other  Rodents  (J!g*  98.  e).  the  iliac  wing  projects  much  on  the  dorsi 

These  processes,  like  those  on  the  ilia,  afford  aspect  of  the  spinal  column,  fomuDg  with  it 

a  powerful  hold  and  levera^^  to  the  stronir  an  angle  of  140^  (see  J^ig.  1 12.  9.).  1^  Mm 

muscles  of  the  hinder  extremities,  much  uaeA  are  very  long,  broao,  and  strong,  and  have 

by  the  animal  in  its  burrowing  habits.   These  much-expanded  tuberosities  with  an  outwsrd 

hook-like  processes  of  the  ischia  are  formed  curvature  (JSg,  99.  e).     These  are  united  in  s 

by  a  Y-shaped  apophysis  analogous  to  that  of  median  svmpn;^  b^  a  single  V-ahifwd  q»* 

the  tuberosity  in  man.    The  jntbet  are  short  physis  (c^,  divided,  in  the  iMult,  Dy  a  sotnrr 

and  thick  ;  and  the  symphysis  is  parallel  to  from  the  ischia.  The  tuberosities  aopjMrt  aho 

the  spine,  very  long,  and  joined  in  very  ex-  another  epiphysis  on  each  side poatcrioi4v air. 

tensivcJy  by  the  vertically  directed  rami  of  the  the  anterior  ischial  rami  being  ainiost  deMcnl. 

ischia.  The  ilia  and  ischia  are  wery  neariv  in  a  direct 

The  martufM  bones  of  the  Wombat  are  long,  line.    The  pubes  are  moderately  loQg,  skader. 

flat,  ronnded  and  expanded  at  their  free  extre-  and  directed  much  downward,  so  as  to  ^^  to 

mities,  and  articulated  to  the  anterior  border  of  the  anterior  outlet  a  triangultf  shape,  with  the 

the  pubes  in  the  position  of  the  crests  by  two  l>ase  at  the  broad  sacrum,  and  the  apex  at  the 

articubr  facets  separated  by  an  arehed  interval,  pubic  symphysis.  The  iBo^pMe  angle  is  133*. 

flio-pecdneal  spines  are  present,  and  of  large  The  marsupial  bones  (a,  A  )   are  snaUer. 

use.  rounder,  and  more  curved  externally  than  is 

The  whole  pelvis  of  the  Wombat  is  large  and  the  Wombat  Their  free  extremities  are  tnher* 

massy,  though  the  openings  and  outlets  are  culated  and  not  flattened,  and  they  are  srtiah 

proportionably  very  small.    It  has  a  flattened  lated  to  the  pubic  crest  near  the  sympbjoi  hj 

appearance   antero-posterior ly,   so  that  the  a  single  &cet  only,  the  inner,  tbe  iiosjImm  « 

anterior  outlet  has  its  greatest  diameter  trans-  the  outer  one  being  marked  by  a  >liprt  tabcrde 

versely  placed.  (6).    The  ilio-pectineal  spines  (a)  are  vsy 

In  the  Myrmecobms  fisciatus  this  flattened  laiqge,  for  the  attachment  of  powcriul  psoa 

appearance  of  the  pelvis  is  still  more  remark-  muscles, 

able.  The  direction  of  the  iachio-faibir  spnphyoi 
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(/)  ifl  the  Kaiuaroo,  Pkatcogaie,  and  Potoroo, 
b  not  paraileT  with  the  spinal  column,  but 


Pdeii  of  tU  KoMaanxh  thowntg  the  ntari^qnal  bones 
(ad)  am  wUr-9e%atie  epip/^sit  (c). 

oblique  10  the  opposite  direction  to  the  human 
KYiDphysU,  10  tnac  if  prolonged  forwards  the 
tioe  of  direction  would  cut  the  spinal  column 
it  an  obtuse  angle.  This  makes  the  posterior 
openiiif;  larger  in  its  antero-posterior  diameter 
tlttD  it  otherwise  would  be,  and  allows  for 
tiw  great  encroachment  of  the  caudal  ver- 
tebra posteriorly.  The  sciatic  notch  is  lone 
ud  naraw,  corresponding  to  the  great  length 
of  tbeJKhia ;  and  the  foramen  obturatorium  is 
hrge  and  elongated  antero-posteriorly  from 
(be  lame  cause.  In  the  Dasyuna  and  Pc' 
Uvnit^  the  ischio-pubic  symphysis  is  oblique 
in  tKe  opposite  direction.  The  antero-pos- 
tfwr  disinetcr  of  the  anterior  outlet  in  the 
t^^n^tfoo  is  greater  than  the  transverse  by 
>^^Mit  half  an  inch  ;  but  at  the  posterior  outlet, 
the  iraafrerseis  a  tittle  greater,  from  the  pro- 
J<^^o  of  the  caudal  spines  before  mentioned. 
The  pelvic  ctnity  is  deep  in  the  MarMupiaUa, 
ami  its  openings  are  smail  in  proportion  to  the 
RKof  the  animal,  since  the  fcetus  is  expelled 
before  it  is  fiiU  grown,  and  placed  on  the  nipples 
in  the  manopial  pouch  to  complete  its  deve- 
^raieot  into  a  state  of  independent  existence. 
Bat  the  Droportion  between  the  pelvic  open- 
iogs  and  the  size  of  the  foetal  head,  at  the 
penod  of  expolsion,  is  very  remote.  Even  in 
tiie  PeUuntU,  whose  pelves  are  the  smallest, 
Utc  cavity  and  openings  are  six  times  the  size 
ot  the  fiacal  bead. 

The  muscles  of  the  tail  and  legs  attached 
^  the  pelvis  are,  in  the  Kangaroos,  very 
foverful  to  perform  their  prodigious  leaps, 
^^pccblly  the  gracilis  and  biceps.  The  glutei, 
^evcr,  are  not  large,  since  the  trunk  is  not 
held  erect  on  the  legs  by  these  muscles,  but  is 
■"Kpoded,  as  it  were,  between  the  femurs,  and 
*Bpponed  in  front  bv  the  Urgely  developed 
t«o*  BKiacles,  and  behind  by  the  powerful  tail, 
^  w  a  propelling  organ  by  the  sudden 
«wnof  its  itewr  muscles. 

The  pelvb  of  the  Monoiremaia  resembles 
u  gncfal  ^ipearuice  the  reptile  type,  although 
&j»p. 


in  some  other  respects  these  curious  animals, 
especially  the  Ornithorhyncus^  approach  the 
Birds.  The  sacrum  of  the  Ornithorhyncus  is 
composed  of  two  vertebras,  separated,  as  in 
the  Saurian  reptiles,  and  placed  in  the  line  of 
the  lumbar  curve,  difTering  little  in  appearance 
from  the  lumbar  vertebras.  In  the  Echidna 
are  three  sacral  vertebrae,  also  separated  and 
all  uniting  with  the  ilia. 

The  t/ia  are  short,  thick,  and  prismatic,  and 

Eroject  above  the  spine  at  an  angle  of  140°  as 
igh  as  the  sacral  spines,  and  presenting,  in  the 
Omiihorhyncus,  considerable  eversion  of  the 
als,  and,  in  a  much  less  degree,  in  the  Echidna 
also.  The  ischia  are  short,  bent  upwards  in  the 
former,  and  project  backwards  at  the  tuberosi- 
ties in  an  angular  spine,  most  marked  in  the 
Ornithorhyncus,  and  giving  a  reptile-like  ap- 
pearance. The  pubes  are  broad  and  short, 
placed  at  a  marked  angle  with  the  ilia,  1 10°  in 
the  Echidna  hysirix  and  120°  in  the  Ormthth' 
rhyncus^  and  uniting  by  broad  plate-like  rami 
with  the  ischial  rami,  which  form  with  them 
a  long  ischio-pubic  symphysis.  The  ischio- 
pubic  plate  thus  formed  is  very  like  that  seen 
in  the  reptiles. 

The  marsupial  bones  are  also  present,  and 
are  very  large  and  strong  in  this  class,  although 
not  provid^  with  a  pouch.  In  the  Ornitho- 
rhyncus they  are  broad  and  triangular,  articu- 
lated by  the  base  to  the  whole  length  of  the 
pubic  crest  meeting  in  the  median  line,  and 
with  their  rounded  apices  directed  forwards 
and  outwards.  In  the  Echidna  they  are  longer, 
rounder,  more  pointed  and  less  everted,  with 
two  articular  processes  at  the  pubic  extremity 
(see  Jig,  177.  Art.  Monotremaia), 

The  ilio-pectineal  spines  are  also  very  large  in 
the  Ornithorhyncus,  and  in  a  less  degree  in  the 
Echidna,  The  obturator  foramina  are  small. 
The  three  pelvic  bones  are  united  at  the 
cotyloids  by  bony  union  in  the  Ornithorhyncus. 
In  the  Echidna  hysirix,  the  union  of  these 
bones  is,  however,  effected  by  cartilage  only, 
and  the  acetabula  are  perforated  by  a  consider- 
able opening  into  the  pelvic  cavity,  constituting 
another  remarkable  reptile-like  peculiarity. 

Having  traced  the  Mammalian  pelvis  to  a 
form  presenting  somewhat  of  the  reptile  type 
in  the  Monotremes,  we  may  now  recur  back 
to  an  order  of  animals  which,  from  their 
general  organisation,  are  connected  closely  to 
the  order  of  primates,  and  are  usually  pUiced 
much  higher  in  the  animul  scale  than  the 
position  here  assigned  to  them. 

These  are  the  Sloths  or  Tardigrades,  which 
form  the  connecting  link  between  the  Simue  and 
Edentata  proper.  Their  pelvic  peculiarities, 
however,  ally  them  more  closely  to  the  Birds. 
The  most.striking  of  these  is  the  ossification  of 
the  ilia  and  ischia  to  the  broad  sacrum,  by 
transformation  of  the  sacro-iliac  and  sacro- 
sciatic  ligaments.  We  have  already  noticed  tiu 
exceptional  example  of  this  coalescence  in 
the  Kuminants,  in  the  Memmna  or  pigmy 
Chevrotain.  But  the  pelvis  of  the  Edentata 
also  presents  a  diminution  of  the  pubic  sj — 
physis,  and  the  absence  of  the  ischia 
this  junction,  a  separation  which  is  a 
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atill  further  in  the  Iniecthorti  and  Ckewoplvra.  inferior  rami  (/)  are  long  wnl  tlnder.tndon; 
The  increasing  obliquity  of  the  pubes  also  with  the  pubis  BTerj  Urge  obtantorfonnm, 
indicates  an  approach  to  the  Bird  type.  having  ici  long  diameter  from  udelondt.nJ 

The  climbing  habits  of  the  Slotha  produce  a  do  not  join  in  Eymphvsii.  The  fiiiR  (1)  ur 
habitual  vertical  position  of  the  trunk,  re-  loneand  slendcr,thdrraniiunite(liiaV)hi^ 
quiring  for  the  support  of  the  abdominal  with  the  anglei  meeting  to  fbnn  a  trtr;  ihixi 
viscera  large  open  pelves.  aymphygis  (c),  which  ia  somedmaaMifiwIiPiJ 

In  the  Ai  (Bradypiu  tridactyliu)  the  pelvis  presentinga  very  slisht  ilioi^«ctiDCil  fmti,  <. 
{fig.  100.)  ia  remarkably  slender,  expanded,  The  fuiNio-iAac0ng&  in  the  adult  Avrfifius 
shallow  and  horizontal  in  direction,  the  pelvic  about  115°,  and  the  iHoftibic  dnst  til',  , 
openings  being  yety  large  and  round,  and  the  beins  only  about  iSP  fiwn  a  rif^hl  hoctiB 
uitero-posterior  diameters  little  larger  than  the  the  human  pelvis.  The  Hn-iidiial  nfli  iIb 
transverse.  The  ankylosis  of  the  innominate  approaches  the  human  standard  in  ban;  .3- 
bones  to  the  sacrum  in  these  animals  gives  a     minished  to  135°. 

sreat  firninesB  to  the  support  of  the  otherwise  This  diminution  of  the  ifo-itnU  a.v 
feeble  hinder  extremities,  and  with  the  great  is  Etill  more  remarkably  ahowa  in  the  J(<- 
distance  of  separation  of  the  acetabula,  which  todon  and  AfrgatAerium  foatil  g^tic  SiMti. 
are  small  and  shallow,  assist*  to  a  considerable  which  approach  more  closely  to  Uaa  ia  lis 
d^ree  their  climbing  and  holdinf-  powers,  and  respect  tnan  any  other  Maoinuliait. 
to  produce  thatslowness  and  awkwardneas  of  The  osseous  system  of  the  fboil  Ht!-!' 
motion  which  has  given  them  the  name  of  robtutia  closely  reaetnblea  that  of  the  ^<<'"'' 
Tbn/^grwJr*.  differing  from  them,  howerrr,  by  pnscntinii    I 

j^,  100.  continuedsacral  crcst,aiid  moreeipao^i-i   | 

(^.  101,).  According  to  Proftaiof  Owm.  d 
his  valuable  monograph  on  the  wiecinKo  m  lit 
Hunterian  Museum,  the  tamm  rwBi  t* 
siata  of  seven  vertebra,  but  by  ankyksa  v.^ 
the  three  lumbar  and  last  dor«l  iorliMn 
eleven  vert cbne,  and  fbrmi  one  ttrooginiJ  o» 
linuous  bony  masa  along  the  whole  luaitw  n- 
gion  (n).  Its  total  length  is  i  feet  1  iml"- 
and  it  gradunlly  increaaes  in  breadth  i«  '^ 
aacro-iliac  union  (e),  which  ia  fatmri  bj  >^ 
first,  second,  and  third  true  aacnl  Ttrtetra.i'^ 
there  presents  its  greatest  breadth,  ll  ^ 
contracts  slightly,  and,  at  the  liith  aad  int.  (V 
pands  again  to  join  the  iKhia(d).  It  ■fr^-'T 
united  by  ankyioaisboth  to  the  ilia  ami  t>  lu- 
lls anterior  surface  ia  curred  both  laKT.  ■ 
■iid  vertically.  The  spinal  canal  i*  tot  •>>'' 
and  the  foramina  passing  from  it  nuri  i>'^ 
PiMt  of  tilt  At,  aititnorvkr.  pritnary  vertebral  diviaions.      The  nhcJr  * 

the  eleven  spinous  proceaaea  of  the  aoLiloa^ 
The  MrrHin  is  large,  both  in  length  and  vertebm  form  a  remarkable  curved  oo)  p^ 
breadth,  very  Hat,  with  large,  open  foramina,  i^riorlyis).  Therearetwenty-oaemi^"^' 
and  preaenting  a  flattened  auHiice  in  place  of  tebra,  which  doubtless,  in  iVe  liviaf  mi**- 
the  posterior  spines  end  tulwrosities.  It  is  contributed  to  support  the  body  by  afif"*.* 
composed  of  live  vertebra, of  which  the  three  tion  to  the  limbs  of  ihe  trees  upon  w1k«* 
upper  (r)  as  well  as  the  last  lumbar  (j;)  are  climbed,  and  were  strongly  tuppottti  bi  U( 
ankyluscd  to  the  ilia  (b).  The  union  of  the  aacro4ciatic  osii&cation. 
last  lumbar  seems  to  result  from  an  extension  The  nmomno/f  boaet  are  tct;  Uffc.  ^ 
of  ossification  in  the  ilio-lumbar  ligament  iliac  wings  are  much  spread  out,  wtdtli  f^" 
(i),  and  contributes  much  to  increase  (he  cave  anteriorly,andsli^tly  convex  poairncr;(, 
steadiness  of  (he  spinal  column  on  thepclfis.  these  surfiicea  being  directed  fbrwardi  t^ 
The  rofcyr  is  triangular,  little  curved,  broad  bnckwarda.  The  iliuc  crest  prDMocs  a  a*- 
and  short,  and  is  composed  of  six  pieces.  In  tinuous,  well^arcbed  curve,  and  at  ike  *«r 
some  species  it  is  prolonged  into  a  tall,  part   of  its   centre  (m)  ii  is  proloafcd  *-■ 

The  Hia  are  short  ami  slender,  with  much-  curved  forward  in  a  tip  which  ovetfcsaf*  =•" 
ex[)anded  wings,  having  an  anterior  concavity  anterior  fossa,  and  contribMC*  lo  aqr^ 
and  a  plane  surfoce  posteriorly.  They  are  the  bulky  viscera.  Tlie  Upa  of  tlw  cteii " 
ossified  lo  (he  sacrum  at  an  early  period,  remarkably  spread.  The  noMcrior  mrtn' 
The  itciia  arc  short  and  slender,  and  united  spine  is  continued  by  an  oUiqiiecrtalw  t«« 
■o  Ihe  last  sacral  vertebra,  and  more  slightly  (a)  to  the  lateral  tubtfclca  of  "'  ' — ' 
■  it,  by  ossification  of  the     sacnl  vertet 


to  the  two  above  it,  by  ossification  of  the  sacnl  vertebrae,  as  if  from  n 

great  sacro-sciatic  ligament  (o),  which  gives  to  oblit^ue  SKnxiliac  ligament.     Tbe  pea"**' 

the  angle  of  the  bone  an  expanded  ap|iear-  inferior  spines  are  continued  kn  a  ridfr  ii  <" 

ancc,  and  encloses  a  round,  wide  tacro-ifialie  borders  of  the  fifth,  sixth,  and  aercoth  •■(rsl 

(oramm  (d).  alwvc  and   beliind    the  cotvloid  pieces  into  the  bony  ankvkisiB  rf  tbr<  ■■  ■ 

cavity.    The  tuberosities  are  small,  and  the  the  iachia,  which  are  mdiyloacd  to  the  «*>• 


pwtt,  etidenllj  m  the  position  of  the  sacro-  veriebrte,  enclosing  b  imall  foramen,  and 
KUtic  ligainentii  (lO-  The  ucUa  (c^  ore  contributing,  with  the  ankylosed  ilia,  to  siip- 
ratDjsraliTclj  ahwt  and  directed  obliquely  port  the  wetjiht  of  the  animal.  Jlio-iichiat 
bickvirdi  and  downwards,  and  have  remark-  angle  IS5°.  The  pvbes  are  slender  and  very 
>U_r  ticnder  tuberosities,  at  is  the  ften^^l ')»-  oblique,  and  form,  like  the  Mylodon,  a  rwcried 
rsfierstic  of  the  Sloths,  The  inferior  nuni  i&a^abic  angle  of  about  155°.  The  pubic 
(1)  ilope  much  forwards,  and  join  with  the  syniphjiBis  la  narrow,  and  pre»entB  anteriorly 
pubiiin  a  plate  of  bone{A)before  reaching  the  a  rostrated  projection.  The  acetabula  are 
lyrnpfarais  (/),  which  is  very  narrow  and  large  and  near  to  each  other  ;  the  planes  are 
fomitJbythe  pube«  only.  The  pii4rt  (6)  of  inclined  from  the  |ierpendiculsr  about  65°, 
[be  Mylodon  are  long  and  very  alender,  and  Theanterior  outlet  is  oval,  with  long  diameter 
Ibnn  so  tngle  of  about  160°  with  the  ilia,  the  antero-posterior.  The  posterior  has  the  long 
>pn  of  tlie  angle  being  directed  fimvardr,  a  diameter  transverse.  The  obturator  opening 
ROiaritable  pecuiiariiy,  by  which  it  differs,  in  is  comparatively-  small.  The  whole  pelvis 
nmnMa  with  the  Ant'caters,  from  the  other  has  a  very  massire  appearance. 
MuiDilia.  The  verie6ro.iJia<:  angle  is  rather  The  pelvis  of  the  other  Edentata  presenta 
Kiite,  being  about  ISA'tand  the  t/in-ticJin/isBS  the  same  general  type  as  that  of  the  Sloths. 
Hiillail!0°,being  very  near  the  human  angle.  ,  In  the  Armadillo  (Doi^uibf^tcoiufii))  there 
IS  a  laerum  of  nine  vertebrs,  the  three  upper 
^-  '01.  of  which  are  ankylosed  to  the  ilia,  and  the 

sacral  spines  are  coalesced  in  a  crest.  The 
sacrum  is  narrowed  to  a  remarkable  extent 
between  its  iliac  and  its  sciatic  portions,  ex- 
panding much  in  the  latter  part  to  meet  and 
coalesce  with  the  ischia,  with  which  it  forms  a 
broad  osseous  plate  in  ihe  site  of  the  ^acro- 
idatic  ligaments.  The  oblique  sacra-iliac  ridge 
is  also  well  marked.     The  caudal  bones  are 


The  Uia  are  long,  strong,  broad,  and  pris- 
matic, and  the  alte  are  prolonged  into  broad 
lamellm-  plates,  which  are  ankylosed  con- 
tinonsly  to  the  sacrum,  and  assist  to  support 
the  carapace.  The  ilia  are  much  more  ap- 
proiinlated  to  each  other  than  the  ischia. 
Lutubo-iHuc  angle  155°,  The  uckia  are  large, 
broad,  and  considerably  divergent,  with  broad 
tut)erosi[ies  prolonged  dorsallyto  support  the 
,  shell ;  coalescing  in   a  broad  plate  with  the 

f*,.  ,f  Ot  XtJcdom  rohufu,  poitow  r<«.,-  («o»-     \„„„  g^„\  pfccea.and  enclosing  a  moderately 
*™''*    siied  lacm-iciatie  Jbramen.     The  rami  are  at 
right  angles  to  the  body  of  the  ischia.    The 
I   remarkable   for  its     iiio-iiciial  emg/e  \i  marked,  {liSt""^    Thepabet 
.    .._  ,    The  anterior  outlet     are  slender  and  very  obliquely  directed  back- 

it  of  lo  oral  form,  with  the  long  diameters  wards,  making  an  ilio-pubie  angle  of  150°; 
"iltro-poMerior.  The  posterior  opening  it  and  the  symphysis  is  short,  especially  in  the 
*°nnhs(  pentagonal,  and,  from  the  great  Weasel-beaded  Armadillo,  in  which  also  the 
uUto- posterior  direction  of  the  ischial  rami  iiio-pubic  angle  is  smaller.  (130°).  The  pos- 
■°J  the  oaufied   aacro-sciatic  junction,   pre-     terior  pelvic  outlet  is  much  larger  than  the 


s  flat  level  rim.      The  sacro-sciallc  rora-  anterior,  from  thegreatereveraion  of  the  ischia. 
"^  '0  is  comtMratively  small,  but  the  ubtu-       In  the  Cape  Ant>eater  (fig.  10S.)iheiacTiiiH 

'»<■'  forsmen  (d)  is  large  and  oval.  ia  composed  of  six  pieces,  with  the  spines  (a) 

^  pclris  is  one  of  the  most  characteristic  coalesced,  but  leaving  foramina  between  them, 

[ut>  of  ilie  fossil  Megatkerium,  as  forming  and  the  last  transverse  processes  (A)  elongated, 

'•it  fulcrum  of  muscular  forces  of  unusual  Caudal  bones  numerous  (fig.  102.). 
'V'ur.  The  •omnw  is  very  narrow,  and  shorter         The  (An  are  very  thick  and  prismatic,  and 

I'Dpontonably  than  in  the  Mylodon,  and  is  more  perpendicular  to  the  spine,  with  the  an- 

"^(■oied  of  five  vertetow,  onl^  the  last  being  terior  and  posterior  borders  thickened  into  a 

l»>«Jer  tEansvtfady.     There  is  no  ankylosis  strong  ridge.     The  ale  are  concave  externally, 

'B 'be  kit  lumbar  vertebra.  the  posterior  superior  spines   (e')   prolonged 

Tbt  ifiar   BB^  are  large  and   expanded,  dorsally,  and  ankylosed  to  the  sacrum,  and  the 

■^  a  Mocavit^  directed  forwards,  the  ante-  anterior  superior  (^),  prolonged  and  curved 

2°^  •uperior  spine*  overhanging  the  femurs,  outwards   and   downwards.      The  iidua   ar- 

■"«  tk*  utcrnal  border  very  concave.     They  very  long,  expanding  inio  a  broad  plate  posti 

"""ort  Massy  than  in  the    "'  '   '  ■     i     .  > 


Mylodon,   and  riorly  (c),  but  do   not  touch  the  last  sacral 

rocess  on  the  crest,  vertebra.     The  ischial  spines  (■)  are  marked, 

ide-like,  and  massy ;  and  the  tuberosities  present  two  tubercular 

vositips    are   not  well   marked,  but  projections,  one  directed  outwards,  long  and 

sod  aakykNed  to  the  lower  sacral  sharp  (i);  and  the  other  thicker,  and  direiled 


doraally  (I).      The   puhet   (d)    are    directed     Uio-puiic  angle  ot  libout  iS(f.  TWijinFlnn 

obliifuel)'   bnckwarda   wiib   very   ihort  f>yni-     is  very  Bhort,and  the  peliic<Hitlrlilufc,ir^ 

ph>»is  (/),  nnd  the  Uio-|iectiDeal  opine  (&)     the  long  diameten  anlero-pofterior. 

U  very  large.      ThepelviaiaBltngelhermBuy         In  the  Tupaia,  onetorra/verlebiaoiilf.mi 

amliaree,  with  long  sciatic  notches  and  eon-     of  three,uniteawith  theiAa.andthcrciii^-l 

■iderabfe  obtumtor  foramina.  aiied  symphyiia  pubii,  u  i>  abo  mo  in  ibc 

p.      .-a  Tcnree*.    In  the  genua  D««o«  two  »kt«Jiw 

rig.   lUi.  tebrw  articulate  with  the  it»  and  ooe»ilbd« 

itdaa;  and  iheptibet  are  very  obliqucli  plmd 

OD  the  ilia,    and,  according  to  Blaaiille,  art 

placed,  anteriorly,  rather  in  cooiiguiiT  it~~ 


in  symphyaia,  giving  to  the  pelvti  vci^  dikIi 
of  the  appears  '"'    "    '"'    " -- "^     '- 


e  appearance  of  that  of  the  OMrick.  1b 
the  MacTotctSdct  there  is  *  short  ml  n)rl^ 
mentary  pubic  aymphyma. 

The  Mole  {Talpa)  and  the  Shrewi  (Smtl 
are  remarkable  for  a  very  narrow  term,  ns- 

_,.,,„        .  .     ,       .J     ■  poaed,  Bccordins  to   BlainviUe,  of  ftra  w-     I 

i-rfr..  of  ,h.  Cap.  A.t^^,  «rf.  ™,.  V^^^  ^^^  ,,Jr^,r,g_  xo  Cu>^.  of  «.«  -     | 

In  the  great  American  Ant-eater,  both  the  the  Mole  and  three  in  the  Shreva.    Id  \.-i 

ilia  and  iacfiia  abut  closely  on  the  aacral  tmna-  Mole  the  ilia  are  solidly  ankyloaed  lo  atwi; 

verse  processes,  presentinf;  a  fuint  sutureat  the  the  whole  length  ofthesacium.  In  tbeSfanrvt 

line  of  junction.       The  pelvis  ia  proportion-  the  two  firat  only   of  the   aacral  piecei  «t 

ately  smaller  and  lighter,  and  the  processes  and  united  with  the  ilisi.     The  spines  m  both  n 

spines  much  less  marked  than  in  the  Cape  Ant-  coalesced     into    a    promiDeDt    SKtal   no!. 

eater.   The  lumbo-iUac  aaglein  the  Ant-eaters  Caudal  pieces  numerous.  i 

is  140°,  the  itio-Udiial  140°;  and  the  iAo-puAic         The  i/ia  are  cvlindrical,  much  ^aproiiea'ciL    I 

is  reverted,  and  about  155°.  and  parallel  to  the  spinal  column.     Tke  i^i-' 

The  Mania  possess  pelves  of  the  same  ge-  are  much  elongated,  and  elevated  potimwi 

neral  heavy  appearance  aa  the  American  Ant-  above  the  sacrJ  vertebra.    Thepaieiareirn 

eater.    The  ilia  and  iichia  are  cloaely  approii-  abort  and  slender,  and  though  ibey  oiiiu  wxi 

mated,  but  not  ankyluaed  to  the  lacrum.    The  the  abort  ischial  rami  lo  encloae  a  stnall  olu- 

symphyaia  pubiais  abort  and  not  joined  bf  the  rator  foramen,  do  noimeet  in  a  a3'niphiw.  M 

iNchia,  and  the  pelvic  openings  comparatively  present  an  anterior  interval,  said  to  be  »>i<- 

small,  in  the  female  than  the  male,  and  caoiiDf  [>« 

In  the  forgoing  Slotha  and  Edentata,  and  in  whole  pelvis  to  assume  very  much  a  bini-Jti 

some  of  the  Kodents,  we  have  remarked  the  appearance.     The  pelvic  cavity  and  oailtt>>'< 

tendency  of  the  anterior  aytnphysia  to  become  so  atrait  that  the  sexual  and  urtnarr  ofO 

shorter  and  more  imperfect  by  the  absence  of  and  rectum  pass  all<^ether  in  {root  of  it 
median  union  of  the  ischia,  and  that  this  is         In  the  Bats  (Ckevoptera')  the  anm  '/'.'' 

aeeompanied  by  a  corresponding  increase  of  103,  r),is  verynBrraw,compreaiedpotim<'r< 

the  bond  of  union  between  the  sacrum  and  into  a  straight  continuous  bone,  with  no  bun; 

ilio'ischian  elements  of  the  pelvis,  by  a  closer  foramina,  and  composed  of  three  to  bur  itr- 

B|iproxima[ion  or  ossification  of  their  uniting  tebrz,  which  are  joined  by  ankyloaiB  tei^n* 

Lifpmcntu,   to   give  greater   firmness   to   the  or  four  upper  coccygeal  vertebrv,  or  to  am 

pelvis  as  its  anterior  connection  fails.  in  the  tailed  species.     There  arenx  lolecix 

In  the  hieclitora  and  Bat  tribe,  this  separa-  caudal  bones,  sometimes  ahaent,  h  in  Purrff 

tion  of  the  innominate  bones  is  increased,  end  and  Vampire, 
the  pubca   alao  fail  altogether,  in   many  in-  Fig.  103. 

stances,  to  meet  in  the  median  line.  By  the 
classificBtion  of  animals  according  to  their 
pelvci  development,  which  is  here  adopted, 
these  tribes  ire  placed  much  lower  than  th«r 
general  osteology  allows,  in  the  general  claaai- 

fication    com  muni  y   given    by   authora,   anil  , 

arc  aHied  more  closely  to  the  Bird  type  in 
thdr  pelvic  formation.  y 

Of  the  Iiieclirora,  the  Hedgehog  presents  f 

the  least  pelvic  dqisirtiire  from  the  coroinoa 
mammalian  tj-pe.  The  tacruM  is  narrow  and 
trianguliir,snd  composed  offburvertebrs,  three 

of  which  articulate  with  the  ilia.     The  iia  are  /.rfri.  af  Ufe  TVmrt.  B.(  (.rt-rf  *»>.•■•- ' 
thin  and  cloiuaicd,  and  placed  on  the  apine         •    .  il  i  in,  ili  iiim  jm^li  i^iiiiKmi  {if. 
at  an  angle  of  130°.     The  itMa  are  alender, 

projecting  above  the  level  of  the  aacrum,  but  The  Ma  (a,)  are  narrow  and  sobcyhndririk 

not  loucning  it ;  and  the  rami  are  long  and  with   a  thick  anterior  spine,  placed   pm  • 

slender,   and    enclose  with   the  pubea  large  to  the  vertebral  column,  and  niyAM^  to ->« 

obturator    foramina.      Tbe    pitAei  are  loi^  anterior    sacra]   vertebrK.      Tbe    w*—   *  ' 

sl«Mler,  and  obliquely  directed,  nuking  an  areialbesaue  righlUnewitlitbe  iliaiawl  •" 
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knIjIoMd  U  the  tuberoaitiea  «ith  ihe  last  deficiency  of  the  pelvic  circle  BnteTiorly.  It 
■acnl  vertdns,  and,  as  seen  especially  in  ihe  is  much  more  extensive  id  the  Cvrtoret  and 
Tonate  Bat,  giren  in  the  above  figure,  pre-  those  which  use  tlie  lega  as  the  most  usual 
•cmin;  u)  appearance  (u  if  unkylosed  to  each  instruments  of  progression.  The  bodies  of 
other  in  one  mass,  from  the  extreme  narrow-  the  sacral  vertebne  are  raised  in  a  continuous 
ness  of  the  sacrum  at  that  part,  inclosing  a  ridge  on  the  anterior  aspect,  those  imme- 
mall  tarro-icialic  foramtn.  The  pubet  (b)  diately  between  the  acetabula  being  lar|^ 
*rc  thick,  short,  and  verj'  oblique,  joining  with  and  broader  than  the  rest  {Jia.  105.  a).  The 
the  ihort  ischial  rami  at  i^  to  form  an  elon-  first  five  or  six  (i).  which  may  be  considered  sa 
pled  obturator  foramen  (/).  The  iiio-pectineal  the  ankylosed  lumbar  Tertebrx.  present  marked 
•pine  (k)  is  *er;  prominent,  and  recurved  ipinous  processes  united  in  a  high  crest  which 
doiint  like  ■  marsupial  bone.  This  is  espedally  intervenes  between,  coalesces  with,  and  sup- 
seen  in  the  VetperliBo  ipeclrum,  in  which  it  is  ports  the  iliac  wings  at  their  inner  margins 
(onsidered  by  Wagner  as  the  first  indicstion  of  (&;.  IM.  b).  Their  Iraiisverae  processes, 
1  msrtupial  bone.  The  pubic  symphysis  is  uhich  are  also  ankylosed  to  the  ilia  near  their 
tntilly  wanting  generally  in  the  Bat  tribe,  outer  bonlers,  are  strong  and  well  marked  on 
leaving  a  large  interval  (i^,  d')  ;  but,  accord-  the  ventral  surface,  and  diflur  from  those  of 
in;  to  Pallas  and  Schreger,  the  males  of  some  the  true  sncrsl  vertebre  in  being  more  pro- 
■peries  possess  a  symphysis,  which  is  wanting  minenlly  advanced  and  having  e  direction 
in  the  female,  a  peculiarity  curiuiialy  illusira-  more  horizontally  outwards  instead  of  back- 
DIE  of  the  influence  of  sex  on  the  pelvis.     In     wards  and  upwards  {Jig.  105.  r),  the  most  pos- 

■  cpedmea  in  the  Hunterian  Museum  the  terior  being  the  thickest  and  placed  at  the 
svmphysia,  or  a  close  approiiinatlon  of  the  junction  of  the  iliac  wing  with  the  sliall,  A 
hones,  is  certainlv  present,  though  very  short.  „     ,    , 

Tie  cotyloid  cavities  in  the  bats  are  closely  ^'S-  '^■ 

ipfiroiimated,  and  are  directed  baciwardt  as 

■  ell  u  outwards,  causing  the  retroversion  of 
the  (ret  seen  in  these  animals.  The  pelvic 
mitj  and  outlets  are  much  more  capadoua 
ihao  io  the  Mole  and  Shrew. 

In  die  Crfnora,  which  are  in  other  respects 
cKUologicaUy  allied  to  the  Paeiiydfriuata,  the 
I«<Tic  developmesit  suddenly  becomes  dege- 
irnttd  into  small  elongated  bones,  which 
BST  he  considered  as  the  homologue  of  the 
fia,  sod  which  are  imbedded  In  the  muscles 
of  the  sbdomen  immediately  in  front  of  the 
muni  openn^,  wnd  give  attachment  to  the 
iTtrs  pnot.  lliey  difler,  only  in  bein^  thicker 
sntl  less  transparent,  from  the  pelvic  bones 
of  the  true  Fishes,  between  which  and  the 
HiiniDalia  these  mnimals  are  the  connecting 
link,  u  the  Bala  to  the  Birds,  and  the  Mo- 
*atTfmtta  to  the  Clielonian  reptiles. 

b  the  Dolphins  these  pubic  bones  are  two 
Eiiiple,e{oogBted,f1al  bones  plsced  on  each  side 
ofiae  median  line.  In  some  Whales  they  are 
roonecled  by  a  cross  piece,  and  assume  a 
hroid  ^Mpe  (hw  Jig.  857.  Art.  C'ctacea).  In 
IV  Dugong  it  is  a  V-shaped  bone  formed  of 
foor  pieces,  and  articulated  to  one  of  the  ver- 
■(tev  by  its  five  extremities.  In  the  Manalia, 
Bccordinp  to  Carus,  they  are  entirely  wanting. 

The  pelvic  atructure  of  Birdt  is  charac- 
terised by  very  evident  distinctions  from  the 

naauBslisn  type,  the  osseous  parts  being  ac-  a<qmior  or  doruS  o^xrf  of  the  pAnt  o/(*e 
nimiUaled,  as  it  were,  on  the  posterior  ana  ihui :  a,  Mcruia;  h.  coalesced  lumbsr  spines;  i^ 
literal  parts,  leaving  the  anterior  parietes  ssirsl  suture;  d,;  ilium;  «,  totylo-sacrai  ribj /, 
Jcfcient.  and  being  also  thinner  and   more     iKhio-««nJ  buttress;  j,»acro-iliKpl.te;  A,  wicro- 


fr»^  out,  to  aa  to  leave  smaller  foramina. 


ts  of  ischial  ramus 


.«-»™ii(j%.  iO*.  fl)  is  generally  broad  ,p\„^.  „_  .merjor  obturator,, foramen ;  ;v  pobis;  ,, 

«  large,  consisting  of  from  eight  to  twenty  iUo-pectiaeiil  spine;  r,  anterior  iscliio-pubic  onion, 
places. be^ increased  forwards  byankylosisto 

'>>e  vtnebne   corrapondinE   to  the    lumbar  little    anterior    to   the    acetabula,   however, 

retina  of  the  Mammalbi,  aadwhich  contribute  where  the  true  sacral  vertebrs  may  be  con- 

loniniantheiliacwings.     This  arrangement,  sidered  to   commence,   the   spines   gradually 

••  »eU  M  the  extensive  ankylosis  of  the  ilia  become    leas   marked   as   they   emerge   ft^om 

and  iadiia,  has  an  evident  relation  to  their  between  the  iliac  wings  and  form  a  more  or 

'"pcdil  Mipport,  and  is  coinj«nsatory  for  the  less  flattened  surface  (a),  which  is  separated 
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the  latter  pelvic  type,  which  approaches  in        In  the  Opossums,  Peramdtt^  and  Pha- 

general  form  to  the  pelvis  of  the  Jerboa,  just  langers,  there  is  but  one  sacral  vertebra,  which, 

considered.  in  the  Phalangista  Cookut  is  aokylosed  to  the 

The  iocmm  of  the  Wombat  is  very  flat,  and  last  lumbar  vertebra, 
strong,  and  broad,  in  correspondence  with  The  pelvis  of  the  Thylacmui  CywocrpkaUi 
the  genotd  squat  and  massy  skeleton  of  the  approacnes  closely  in  manv  respects  to  die 
animal  (tee  figt.  102.  and  106.  Art  MartU'  type  of  the  CVinmxini,  like  many  of  tiw 
piaHa),  Its  curve  is  a  continuation  of  that  peculiarities  of  this  animal.  The  taentm  pie- 
of  the  dorsal  and  lumbar  vertebrae.  The  sents  no  angle  ;  the.Uia  are  roassv,  somevlut 
number  of  sacral  vertebrae  is  seven,  and  the  short,  and  less  oblique  than  tnose  of  the 
transverse  processes  are  separated  from  Wombat ;  the  itchia  are  also  short  and  thick, 
each  other,  tne  three  upper  of  which  are  long  and  are  placed  at  an  open  angle  (17(f)  with 
and  strong,  and  are  articulated  by  their  tips  to  the  ilia,  while  the  pubes  are  short  and  di* 
the  ilia.  The  facet  on  the  extremity  of  the  rected  almost  horizontalljr  inwards,  makini: 
first  looks  vpward  and  outward,  and  that  on  an  antero'potienor  angle  with  the  ilia  as  little 
the  second,  on  the  contrary,  downward  and  as  115^.  The  whole  appearance  of  the  pdvit 
outward,  and  form  pn^ections  which  impince  is  massy,  with  small  openings.  It  has  neitbcr 
upon  the  iliac  facet.  This  arrangement  in  the  the  obhmie  anpearance  and  exaggerated  pro- 
Wombat  like  that  in  the  Tapir,  is  closely  ana-  cesses  or  the  wombat,  nor  the  elongatioo  sod 
logous  to  the  formation  of  the  sacral "  jogsles,"  wide  outlets  of  the  Kangaroo,  whife  its  well- 
and  the  alteration  of  the  inclination  of  the  marked  iUth-puhie  angle  contrasts  modi  with 
sacral  wedge  in  Man,  at  the  point  of  the  auri-  both,  and  snows  a  strong  similarity  to  the 
cular  suHace  opposite*  the  second  sacral  piece,  Camhora. 

substituting  for  upward,  badkwards,   and  for        In  the  Kangaroos,  the  sacrum  is  in  the  line 

downward,  forwards^  a  change  consequent  on  of  the  lumbar  curve,  and  di^rs  in  little  but 

the  diflerence  between  the  prone  and  erect  size  and  breadth  from  the  preceding  vertebrw. 

positions.    Caudal  pieces  are  numerous.  There  are  two  sacral  vertebra,  artiaihting 

The  iSa  are  comparatively  short  and  ex-  with  the  ilia,  their  transverse  processes  being 

panded  considerably,   and  are  curved  out-  lon^  and  coalesced,  but  the  spinous  prooesMs 

wards  in  a  remarkably  strong,  broad,  hook-  distmct.   In  the  Potoroo  there  is  one  ooIt, 

like  process  at  the  anterior  superior  spine,  with  large  lateral  processes.      The  enM 

They  are  placed  very  obliquely  on  the  spine,  vertebrae  are  numerous  and  very  strong  aid 

bein^  at  an  angle  of  160**  with  the  lumbar  their  upper  normal  spines  encroach  Buch  oa 

portion  of  the  great  dorsal  curvature.    The  the  diameter  of  the  pelvic  cavity  and  posteriur 

uchia  are  thick,  long,  and  massy,  and  in  a  outlet.     The  iMa  have  short,  strong  and  prts- 

right  line  with  the  ilia.     They  have  cu-  matic  shafts  as  m  the  Rodents,  wito  afar  oSf  the 

riously  bifurcated  tuberosities,  one  tubercular  same  shape,  much  elongated  and  tamed  oot- 

{ projection  turning  inward.   And    the   other  wards,  though  in  a  much  less  d<^gree  than  in  the 

onger,  curving  outward,  in  another  remark-  Wombat,  and  terminating  in  narrow  dubbed 

able  and  strong  hook-like  process,  to  which  crests  (JSg.  90.  g).    There  is  a  nufimeslivy 

formation  we  have  before  remarked  a  tendency  •  inferior  anterior  spine  (A).   The  upper  pan  oi 

in  the  Hare  and  other  Rodents  (Jig.  98.  e).  the  iliac  wing  projects  much  on  the  dorvil 

These  processes,  like  those  on  the  iha,  afford  aspect  of  the  spinal  column,  fbrmiog  with  it 

a  powerful  hold  and  leverage  to  the  stronir  an  angle  of  140^  (see>%.  112.  9.).  fiie  ttr4is 

muscles  of  the  hinder  extremities,  much  used  are  very  long,  broacl,  and  strong,  and  have 

by  the  animal  in  its  burrowing  habits.   These  much-expanded  tuberosities  with  an  outward 

hook-like  processes  of  the  ischia  are  formed  curvature  (fyt,  99.  r).    These  are  united  in  a 

by  a  Y-shaped  apoph}w  analogous  to  that  of  median  symphisis  b^  a  single  V-shaped  cpi- 

tne  tuberosity  in  man.    The  fubet  are  short  physis  (cf,  divided,  in  the  ^ult,  t)y  a  autuir 

and  thick  ;  and  the  symphysis  is  paralld  to  from  the  ischia.  The  tuberosities  support  aba 

the  spine,  very  lon^,  and  joined  in  very  ex-  another  epiphysis  on  each  side  poatmoriy  at  r, 

tensivdy  by  the  vertically  directed  rami  of  the  the  anterior  ischial  rami  bdng  slinost  dcMcot. 

ischia.  The  iUa  and  ischia  are  very  nearly  in  a  dimt 

The  manupM  bonet  of  the  Wombat  are  long,  line.    The  tiai^  are  moderatdy  km^  alendcr, 

ilat,  rounded  and  expanded  at  their  free  extre-  and  directed  much  downward,  so  as  to  cnre  to 

mities,  and  articulated  to  the  anterior  border  of  the  anterior  outlet  a  triangula^  shape,  wtth  the 

the  pubes  in  the  position  of  the  crests  by  two  base  at  the  broail  sacrum,  and  the  apex  at  tftir 

articular  facets  separated  by  an  arched  interval,  pubic  symphysis.  The  mo-pubk  augie  b  lS&''^ 
Ilio-pectineal  spines  are  present,  and  of  large        The  marsupiai  bona  (a,  6  )   are  sasaOcr. 

sise.  rounder,  and  more  curved  extemallj  Chwa  id 

The  whole  pelvis  of  the  Wombat  is  laige  and  the  Wombat.  Then*  free  extrenutieB  are  tuber- 

niaasy,  though  the  openings  and  outMs  are  culated  and  not  flattened,  and  they  are  artir»> 

proportionably  very  small.    It  has  a  flattened  lated  to  the  pubic  crest  near  the  sympbym  In 

appearance   antero-posteriorly,  so  that  the  a  single  fecet  only,  the  inner,  the  noaitiun  of 

anterior  outlet  has  its  greatest  diameter  trans-  the  outer  one  bdng  marked  by  a  slif)it  tnbcrdr 

versdy  placed.  {b).    The  ilio-pectineal  spmes  {4)  are 

In  the  Afyrmfcobhu  Jiueiahtt  this  flattened  large,  for  the  attachment  of  powcrlnl 

ice  of  the  pdvis  is  still  more  remark-  muscles. 

The  direction  of  theiachio-pufaic  ajnpbywt 


appearani 
able. 
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(f)inihtK*imroo,PiaieogaIe,tmdVo\OToo,    in  some  other  respects  these  curious  animals, 
u  nol  Mnlld  with  the  spinal   column,  but     especially   the   Orml/iorAynciit,   approach   the 
Birds.     The  taerum  of  the  Omilhorhifnais  b 
Fig.  99.  composed  of  tiro  vertebrs,  separated,  as  in 

the  Saurian  reptiles,  and  placed  in  the  line  of 
the  lumbar  curve,  differing  little  in  appearance 
from  the  lumbar  vertebrte.  In  the  Echidna 
are  three  sacral  vertebrse,  also  separated  and 
all  uniting  with  the  ilia. 

The  Uia  are  short,  thick,  and  prisnatjc,  and 

Eroject  above  the  spine  at  an  angle  of  140°  as 
igh  aa  the  sacrai  spines,  and  presenting,  in  the 
Omilkorhi/nctii,  considerable  eversion  of  the 
bIeb,  and,  in  a  much  lesa  degree,  in  the  Echidna 
also,  llie  iichia  are  short,  bent  upwards  in  the 
former,  and  project  backwards  at  the  tuberosi- 
ties in  an  angular  spine,  most  marked  in  the 
OmUhorhi/ncat,  and  ^ving  a  reptile-like  ap- 
pearance. The  puhrt  are  broad  end  short, 
placed  at  a  marked  angle  with  the  ilia,  1 10°  in 
the  Echidna  hyilrir  and  1:20°  in  the  Ornitho' 
rhynaa,  and  uniting  by  broad  plate-like  rami 
p, .   ,^    _  ,     .      „  ■  ,!__       *"*■  '•'*  ischial  rami,  which  form  with  them 

^^d^'btS^'l^IwT^  a  long  ischic^pubic  symphysis.     The  ischio- 

[fli)  a-d  ultr-KuUH:  qspA,..  {<:).  ^^^^^^^  ^^^^^  ,ji^^  ^^^^^  ^  ^^^^  ^^^^  ^^^^^  ^^^ 

itiliqiie  in  the  opposite  direction  to  the  human  m  the  reptiles. 

iiBphjiii,  10  tliat  if  prolonged  forwards  the  The  mariupiai  bones  are  also  present,  and 

Isc  of  JifECtion  would  cut  the  spinal  column  are  very  large  and  strong  in  this  class,  although 

UDiobtuK  angle.     This  makes  the  posterior  not  provided  with  a  pouch.     In  theOmUho- 

TMinn  larger  in  its  antero-posterior  diameter  rhyncut  they  are  broad  and  triangular,  articu- 

ihu  it  otherwise  would  be,  and  allows  for  luted  by  the  base  to  the  whole  length  of  the 

1**  p«l  encroBchment  of  the   caudal   ver-  pubic  crest  meeting  in  the  median   line,  and 

>«tn  potferioriy.     The  sciatic  notch  is  long  with  their  rounded   apices  directed  forwards 

"A  WTOw,  corresponding  to  the  g^eM  length  and  outwards.    In  ihe  Echidna  they  are  longer, 

<j|'^>Kliia ;  and  the  foramen  obturatorium  is  rounder,  more  pointed  and  less  everted,  with 

^  ind  elongated    antero-posteriorly  from  two  articular  processes  at  the  pubic  extremity 

iliriMie  cause.     In  the  liaiyurut  and   Pe-  {'"  _fig.  177.  Art.  Mimolremala). 

^"aii,  the  ischio-pubic  symphysis  is  oblique  The  i I io-pcctineal  spines  are  also  very  large  in 

ia  iIk  (^ipoKite  direction.      The  antero-pos-  the  Omilhorhyncui,  and  in  a  less  degree  in  the 

iHior  duHtw  of  the  anterior  outlet  in  the  Echidna.     The  obturator  foramina  are  small. 

ij^lvoo  is   gmter  than   the  transverse  by  The   three  pelvic   bones  are   united    at   the 

•'KKiihalfu  inch  I  but  at  Ihe  posterior  outlet,  colyloids  by  bony  union  in  the  Omiihorhynctit. 

'^tnnnerBeisaUitlegreater,  from  the  pro-  In   the   Echidna  ht/ilrix,   the  union  of  these 

jntioo  of  the  caudal  spines  before  mentioned,  bones  is,  however,  effected  by  cartilage  only, 

l^t  peine  car^y  is  deep  in  the  Martupiatia,  and  the  acetabula  are  perforated  by  a  conaider- 

f«l  ill  apeni^  arc  small  in  proportion  to  the  able  opening  into  Ihe  iwlvjc  cavity,  constituting 

vitoC  the  anHaal,  since  the  fcetus  is  eipelled  another  remarkable  reptile -I  ike  peculiarity. 

|K*''>«itiifiillgrown,andplacedonthenipples  Having  traced  the  Mammalian  pelvis  to  ■ 

"  'ie  nrupial  pouch  to  complete  its  deve-  form  presenting  somewhat  of  the  reptile  type 

'■fniKiit  into  a  state  of  independent  existence,  in  the  Monotremes,  we  may  now  recur  back 

bgt  Ihe  proportion  between  the  pelvic  open-  to   an   order  of  animals   which,    from    their 

■n  ind  the  sixe  of  the  fcetal  head,  at  the  general  organisation,  are  connected  closely  to 

[vkkI  of  eipuliion,  is  very  remote.     Even  in  the  order  of  primates,  and  are  usually  placed 

»c  Pdnriitt,  whoae  pelves  are  the  smallest,  much  higher  in  the  animal  scale  than  the 

■"tcsiity  and  openings  are  nx  timet  the  siic  position  here  assigned  to  them. 

01  the  (attl  bead.  These  are  the  Sloths  or  Tardigrades,  which 

nic  moscle*  of  the  tail  and  legs  attached  form  theconnectinglinkbetweenthe^imtirand 

^  the  Dclvis   arc,  in   the   Kangaroos,   very  Edenlata  proper.     Their  pelvic  peculiarities, 

inicn'ul  to  perform   their  prodigious  leaps,  however,  ally  them  more  closely  to  the  Birds. 

fToiaUy  the  gracilis  and  biceps.    The  {;lut«,  The  moat.striking  of  these  is  the  ossification  of 

^v(nr,  are  not  larite,  since  the  trunk  is  not  the  ilia  and  ischia  to  the   broad   sacrum,   by 

^  erect  on  the  leg*  by  these  muscles,  but  is  transformation  of  the  secro-iliac  and  sacro- 

'"i'oided.Mit  were,  between  the  femurs,  and  sciatic  ligaments.   We  have  already  noticed  «u 

■sf^Mrted  in  front  bv  the  largely  developed  exceptional  example  of  this  coalescence  in 

I**  nuiclei,  and  behind  by  the  powerful  tail,  the  Huminants,  in  the   Memintia  or  pigmy 

"'^  *•  *  propdling  organ   by   the   sudden  Chevrotain,     But  the  pelvis  of  the  Edentata 

"'-nn  of  iti  floor  muiclM.  also  presents  a  diminution  of  the  pubic  sym- 

^  pdva  of  the  MtMolremata  resembles  physis,  and  the  absence  of  the  ischia  from 

u|aKnl  appearance  the  reptile  type,  although  this  junction,  a  separation  which  is  carried 
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■till  lurtber  in  the  Intfcthon  and  Cheinrptem, 
The  increMiDg  obliquity  of  the  pubei  also 
indicates  an  approach  to  the  Bird  type. 

The  climhing habits ofthe  Slothi  produce  ■ 
hnbituul  vertical  poBicion  of  the  tnink,  re- 
quiring for  the  iiipport  of  the  abdominal 
viacera  large  open  pelve*. 

In  the  Ai  (^Brndypui  Iridaelylai')  the  pelvia 
(Jig.  100.)  IB  remarkably  Blender,  expanded, 
shallow  and  horizontal  in  direction,  the  pelvic 
openings  being  very  large  and  round,  and  the 
aniero-posterior  diamcterB  little  la:fer  than  the 
trHnsverae.  The  ankylosis  of  the  innominate 
bones  to  the  sacrum  in  these  animals  gives  a 
sreat  Rrmuess  to  the  support  of  the  otherwise 
feeble  hinder  extremities,  and  with  the  great 
distance  of  separation  of  the  acetabula,  which 
are  small  and  shallow,  assists  to  a  considerable 
decree  iheir  climbing  and  holding  powers,  and 
to  produce  that  slownesa  and  awkwardness  of 
motion  which  has  given  them  the  name  of 
T\inligradei, 

fig.  100. 


inferior  rami  (/)  are  long  wxl  slcodcriOi 
with  the  pubis  a  very  large  obturator  lb 
having  its  long  diameter  from  tide  to  siile.  wd 
do  not  join  in  njmphyais.  The  P^*e»  (*)  an 
long  and  slender,  thdr  rami  united  ina  Vthsfic, 
with  the  anglea  meeting  to  form  ■  nry  than 
symphysis  (c),  which  is  sonKtimea  oMified,anil 
preienting  a  very  tlieht  ilio-pectincal  BpcDe('). 
The  tumba-i&ac  angle  in  the  adult  Bndupmi  x 
about  145°,  and  the  Ukhpubic  aboot  1^', 
being  only  about  25°  from  «  right  litie  w  ia 

the  human  pelvis,    llie  Hi 

approaches  the  human  ■' 
miniahed  to  135". 

This  diminution  of  the  itio-iirJkimi  wt^ 
is  still  more  remarkably  ahown  in  the  Jf-- 
kidim  and  Mrgalheritm  fossil  gigantic  Sklhi, 
which  approach  more  closely  to  Blan  in  this 
respect  tnan  any  other  Mammaliaii. 

The  osseous  sysEem  of  the  fossil  ifytnrli^ 
robattm  closely  resembles  that  of  the  MotKt. 
dilfcring  from  them,  boweTer.by  prcstntints 
continued  sacral  crest,  and  more  expanded  lu 
(_Jlg.  101.).  Accord  ii^  to  Professor  Owes,  in 
his  valuable  monograph  on  the  speciiiien  in  ibe 
Hunterian  Museum,  the  Mnran   really  ra^ 


eleven  vertebne,  and  forms  one  strocig  and  c^ 


PM*  af  (*•  At,  mlerior  tkw. 

The  forrun  is  large,  both  in  length  and 
breadth,  very  flat,  with  large,  open  foramina, 
and  presenting  a  flattened  surfiice  in  place  of 
the  posterior  spines  and  tulwroiities.  It  is 
compoaed  of  five  vertebrte,  of  which  the  three 
upjier  (<■)  as  well  as  the  last  lumbar  (g)  are 
ankyluM-d  to  (he  ilia  (b).  The  union  of  the 
last  lumbar  seems  to  result  from  an  CKtension 
of  ossification  in  the  ilio-lumbar  ligament 
(i),  and  contributes  much  to  increuse  the 
sicsdinesa  of  the  spinal  column  on  the  pelvis. 
The  rorryx  is  triangular,  little  curved,  broad 
•nd  short,  and  is  composed  of  six  pieces.  In 
some  species  it  is  prolonged  into  a  tail. 

The  t/ia  are  short  and  blender,  with  much- 
ciiiandcd  wings,  having  an  anterior  concavity 
and  a  plane  surf>u'C  puttcriorly.  They  are 
otiificd  to  the  sacrum  hi  an  early  period. 
The  iichia  are  short  and  slender,  and  united 
to  ihe  hit  ucral  vertebra,  and  more  sllEhtly 
to  the  two  above  it,  by  ossification  of  the 
great  ncro-sciaiic  lij;nment  (n),  which  gives  to 
the  angle  of  the  bone  an  cxpsnded  ap|)car- 
ancc.  and  cnrloscs  a  roimd,  wide  sarrd-frio/K 
furamfH  (d),  above  and    beliinil   the 


avity.    The  tubcrusiiica  are 


il    the  cotvloi 
snail,  and  tl 


and  it  gradually  increases  in  breadth  to  ibe 
sacroiliac  union  (f),  which  is  formed  by  tW 
first,  second,  and  third  true  sacral  vcnebrv.a'.. 
there  presents  its  grcsilest  breadth.  It  ihn 
contracts  slightly,  and,  at  the  sixth  mmI  la>t.n- 
pands  again  to  join  the  ischia(d).  I(iafini>'< 
united  by  ankylosis  both  to  the  ilia  and  tschai 
lis  anterior  surface  ia  curred  both  Ula'.i''.> 
and  vertically.  The  spinal  canal  iaror  oue. 
■nd  the  foramina  passing  from  it  B>ark  ikc 
primary  vertebral  divisions.  The  wbok  i^ 
the  eleven  spinous  processes  of  the  Mikylo«d 
vertebm  form  a  remarkable  curved  crcat  pi^ 
teriorly(f).  There  are  twe«ity-one  rmmial  nt- 
tebne,  wnich  doubtless,  in  the  biiog  bommL 
contributed  to  support  the  body  by  antka- 
tion  to  the  limbs  of  ihe  trees  upon  wlncti  ( 
climbed,  and  were  Btrongly  supported  by  tbe 
sacro-sciatic  ossification. 

The  iiuutmmale  bonet  are  very  Iar|Ee.  TW 
iliac  wings  are  much  spread  out,  widdy  raa* 
cave  anteriorly,and  slightly  convex  pcMerior'T. 
these  (urfiuea  bein;  directed  forwarda  aai 
backwards.  The  iliue  crest  preaeus  a  n«- 
linuous,  well-arched  curve,  and  U  the  ■■» 
part  of  its  centre  (n)  it  ia  prolooced  ^ 
curved  forward  in  a  lip  which  o 
anterior  fossa,  and  coatrttNitca  to  i 
the  bulky  viscera.  The  lips  of  the  crest  k« 
remarkably  spread.  The  posterior  »mrKir 
spine  is  continued  by  an  oblique  creat  at  boa* 
(a)  to  Ihe  lateral  tubercles  of  the  fewer 
sacral  vertebra,  as  if  from  oaMficalion  of  ito 
oblique  sacro-iliac  ligament.  TW  (wskth*' 
inferior  spines  are  continued  by  a  ridfc  to  vn 
borders  ofthe  fiflh,  aixth,  and  aereoth  «a>Tal 
pieces  into  the  bony  ankyloaia  at  ihrne  >i!h 
the  iscfaio,  which  are  ankyloacd  to  the  mm* 
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ptfU,  erkknllf  in  the  position  of  the  sacro-  vertelirte,  enclosing  a  small  foramen,  and 
tcuae  Itgaments  (d).  The  itchia  (e)  are  contributing,  with  the  Bnkybsed  ilia,  to  Biip- 
romparatiTely  «hort  and  directed  obliquel;  port  the  weight  of  the  Bnimal.  lUo'itdiial 
bsckwardi  and  downwirdt,  and  have  remark-  ariBle  liS",  The  pub^i  are  slender  and  very 
•bij  ilcnder  tubertwitiea,  m  is  the  fseneral  cha-  oblique,  and  form,  like  the  Mytodon,  a  reverted 
rmcierislic  of  the  Sloths.  The  inferior  rami  iiio^ubic^  angle  of  about  155°.  The  pubic 
{t)  ilope  mucb  forwards,  and  join  with  the  aj'niphysia  is  narrow,  and  presents  anteriorly 
pubis  in  a  plate  of  bone  (A)  before  reaching  the  e  rostrated  projection.  The  acetabula  are 
irnphvsiB  (/),  which  is  very  narrow  end  large  and  near  to  each  other  ;  the  planes  are 
fonned  by  the  pubea  only.  Titeptibei  (b)  of  inclined  from  the  ])erpendicular  about  6S°. 
the  Mylodon  are  long  and  very  slender,  and  Theanierior  outlet  is  oval,  with  long  diameter 
ferm  in  angle  of  about  160°  with  the  ilia,  the  antero-posterior.  The  posterior  has  the  long 
apei  of  the  angle  being  directed  farwardt,  a  diameter  transverse.  The  obturator  opening 
rniarkable  peculiarity,  by  which  it  differs,  in  is  comparatively'  small.  The  whole  pelvis 
(omnion  with  the  Ant-eaters,  from  the  other  has  a  very  massive  appearance. 
Kbmaialia.  The  verlebro-UMic  angle  is  rather  The  pelvis  of  the  other  Edentata  presents 
•cute,  being  ^Mtit  125°,andthe(fM-McAinJisas  the  same  general  type  as  that  of  the  Sloths, 
mall  u  180°,  being  very  near  the  human  angle.  _  In  the  Armadillo  {Datypui  loitgicmidui)  there 
is  a  lacrum  of  nine  vertebrte,  the  three  upper 
^-  101.  of  which  are  ankylosed  to  ibe  ilia,  and  the 

sacral  apinea  are  coalesced  in  a  crest.  The 
cacnim  is  narrowed  to  a  remarkable  extent 
between  its  iliac  and  its  sciatic  portions,  ex- 
panding much  in  the  latter  part  to  meet  and 
coaleace  with  the  ischia,  with  which  it  forms  a 
broad  Dsaeous  plate  in  the  site  of  the  !<acro> 
scLBtic  ligaments.  The  oblique  sacro-iliac  ridge 
is  also  well  marked.     The  caudal  bones  are 


The  iSa  are  long,  strong,  broad,  and  pris- 
matic, and  the  alie  are  prolonged  into  broad 
lamellar  plates,  which  are  ankylosed  con- 
tinonsly  to  the  sacrum,  and  assist  to  support 
the  carapace.  The  ilia  are  much  more  ap- 
proximated to  eoch  other  than  the  ischia. 
Lumbo-itiac  angle  155°.  The  iiMa  arc  large, 
broad,  and  considerably  divergent,  with  broad 
luberositiea  prolonged  dorvallyto  support  the 
shell ;  coalescing  in  a  broad  plate  with  the 
I  liow-  lower  sBcral  plecea,  and  enclosing  a  moderately 
namatt.  ""'"    "zed  taero-tdatic  Jbramen.     The  rami  are  at 

^^^  right  angles  to  the  body  of  the  ischia.     The 

The  whole  pelvis  ia  remarkable  for  it*  t/ia-uMroJ  nn^J^  is  marked,  (Hd°1.  Thepubet 
bradili  Moi  shallowDeM.  The  anterior  outlet  are  slender  and  very  obliquely  directed  back- 
is  ol  an  oval  form,  with  the  long  diantetere  wards,  making  an  i/io-pidac  angle  of  150°j 
snloo- posterior.  The  poaterior  opening  is  and  the  symphysis  is  short,  especially  in  the 
'onmhat  pentacooal,  and,  from  the  great  Weasel-headed  Armadillo,  in  which  also  the 
uitero-poiterior  direction  of  the  ischial  rami  Hii>^ubie  angle  is  smaller.  (130°}.  The  pos- 
snd  the  ossified  sacn>.«:iatic  junction,  pre-  tenor  pelvic  outlet  is  much  lai^r  than  the 
MDIi  a  flat  level  rim.  The  sacro-sctatic  fore-  anterior,  from  thegreatereversionofthe  ischia. 
nen  (/)  is  comparatively  small,  hut  the  obtu-  In  the  Cape  Ant-eater  (jfg,  102.)  thcianiiw 
ralor  foramen  (o)  is  large  and  oval.  is  composed  of  six  pieces,  with  the  spines  (a) 

Tbe  pelvis  ia  one  of  the  most  characteristic  coalesced,  but  leaving  foramina  between  them, 
pull  of  the  foasil  Megatherium,  as  forming  and  the  last  transverse  processes  (i)eloDgated> 
the  fulcrum  of  muscular  forces  of  unusual  CandaJ  bones  numerous  (_fig.  102.). 
v^our.  ThesacnnH  isvery  narrow, and  shorter  Tbe  ibi  are  very  thick  and  prismatic,  and 
Koportiooably  than  in  the  Mylodon,  and  ia  more  periiendicular  to  the  spine,  with  the  an- 
romposeil  of  five  vertelirs,  onl^  the  last  beii^  tenor  and  posterior  borders  thickened  into  a 
broMler  transversely.  There  la  no  ankjlosis  strong  ridge.  The  alte  are  concave  externally, 
to  the  last  lumbar  vertebra.  the  posterior  superior  spines   (e)   prolonged 

The  iliac  itingi  are  large  and  expanded,  dorsally,  and  ankylosed  to  the  sacrum,  and  the 
*ilh  a  concavity  directed  forwards,  the  ante-  anterior  superior  (g"),  prolonged  and  curved 
"or  MiperitM'  spuie*  overhanging  the  femurs,  outwards  and  downwards.  The  itdia  are 
■nd  ihe  external  border  verv  concave.  They  very  long,  expanding  into  a  broad  plate  poste- 
srt  more  massy  than  in  toe  Mylodon,  and  riorly  (c),  but  do  not  touch  the  last  sacral 
P[nept  DO  hook'ltke  process  on  the  cresL  vertebra.  The  ischial  spines  (i)  are  marked, 
The  kAw  are  broad,  Made-like,  and  massy ;  and  the  tuberosities  present  two  tubercular 
(he  tuberosities  are  not  well  marked,  but  projections,  one  directed  outwards,  long  and 
'ooQilcd  and  ankylosed  to  the  lower  aocral    sharp  (k) ;  and  the  other  thicker,  and  directed 


doreally  (/)■     ^*  pahft  (d)   are    directed  iBo-pulae  angle  oftbout  iXP.  Tlie'fjiinA.vvi 

obliquely   bnckwvdi   with   very   ihort  f>yin-  it  very  thort,and  thepeUicoatletilvgEi'inb 

phyBia  (/),  and  the  ilio-|>ectiiieal  tpine  (A)  the  long  diBinetera  antero-poiterior. 

»  very  Urge.      The  pelvis iaeltiigelhermnsEy         In  the  Tvpma,  one xuTa/venefara only. nui      ' 

and larce,  wilh  long  sciatic  notches  and  con-  oftbree,unileB withtheiAa.and tbcrcbai^ 

■klerable  obturator  roramiua.  aized  symphysis  pubis,  as  is  also  ae«n  in  tbt 

— .      ...  Tenreca.   In  ihc  genus  i^nxni  two  saKto/vtr- 

^'         *  ti-bre  articulate  with  the  tUs  and  ooe  witb  ibc 

itcHia;  and  thep«i<'(  are  very  obliquely  pbnd 

on  the  ilia,    and,  according  to  Blaintille,  vt 

placed,  anteriorly,  rather  in  cooliguitT  ihao 

in  ayinphysia,  giving  to  the  pelvti  tct>  amck 

of  Ine  appeannce  of  that  of  the  Oalricfa.    la 

'  the  Macrottxiidet  there  is  a  abort  and  lub- 

mentary  pubic  symphyaia. 

The  Mole  (Ta/pa)  and  the  Shrews  (Sum  I 
arc  remarkable  for  a  very  narrow  taairm,  nra- 

„,.„,_        ...       .J     ■  posed,  according  to   Blatnville,  of  foor  vrt- 

Pdr,.  <./  Ih  Cap.  ^»(-«/<r,  «*  r«B.  {^-^^^^  ^^^  according  to   Cuvier,  of  Sfv«  « 

In  the  great  American  Ant-eater,  both  the  the  Mole  and  three  in  tbe  Shrewa.     In  tht 

ilia  and  iscnia  abut  ctoaely  on  the  aacral  trans>  Hole  the  ilia  are  solidly  ankyloaed  Id  arirlt 

verse  processes,  presenting  a  faint  sutureatthe  the  whole  length  of  the  sacrum.  In  tbe  Shmi 

line  of  junction.      The  pelvis  in  proponion-  the  two  first  only  of  the  sacral  pieces  m 

aldysmallerand  lighter,  and  the  processes  and  united  with  the  ilia.     The  spines  in  both  »rt 

in theCape Ant>  coalesced     into    a    prominent    sacrml    aai. 

n  tbe  Ant-eater*  Caudai  pieces  numerous, 
a  140°,  the  Uio-uchial  110°  ;  and  the  ilio-piMc         The  i/ia  are  cylindrical,  much  approsima'nl. 

is  reverted,  and  about  155°.  and  parallel  to  toe  spinal  column.      The  iiriM 

The  Mania  possess  pelves  of  the  same  ge-  are  much  elongated,  and  elevated  postenorli 

neral  heavy  appearance  aa  the  American  Ant-  above  the  sacral  vertebne.    Thepn&raareTcri 

eater.    The  itia  and  iichia  are  cloaely  approii-  abort  and  slender,  and  though  ihej  luiile  «>ia 

mated,  but  not  ankylused  to  the  lacrum.    The  the  short  ischial  rami  to  enclose  a  small  oteo- 

iymphyiia  pubis  is  short  and  not  joined  by  the  rator  foramen,  do  noi  meet  in  a  s}'mpliiii<.  t^a 

iMchia,  and  the  pelvic  openings  comparatively  present  an  anterior  interval,  aaid  to  be  "iJct 

■mall,  in  the  female  than  tbe  male,  and  cwuiat  li^ 

In  the  foregoing  Sloths  and  EdenUta,  and  in  whole  pelvia  to  assume  very  much  ■  bird-jit 

some  of  tbe  Kodents,  we  have  remarked  the  appearance.     The  pelvic  cavity  and  oatleti  ire 

tendency  of  the  anterior  symphyMis  to  become  so  strait  that  the  seiual  and  vtioMrj  otpta 

shorter  and  more  imperfect  by  the  absence  of  and  rectum  pass  altogether  in  front  of  iL 
median  union  of  the  iachia,  and  that  thia  is         In  the  Bats  (CAeiroplrra)  the  ncrvai  (/!■ 

accompanied  by  a  corresponding  increase  of  103,  e),ii  very  narrow,  compreased  poalcrii-ri 

the  bond  of  union  between  the  sacrum  and  into  a  straight  continuous  bone,  with  cm  latcr^ 

ilio-ischian  elements  of  the  pelvis,  by  a  closer  fbramtna,  and  composed  of  three  to  fbor  nr> 

approximation  or  oswGcation  of  their  uniting  tebrm,  which  are  joined  by  ankyloaia  to  thm 

lif^mcnts,   to    give  greater   firmness   to   the  or  four  upper  coccygeal  vertebra,  or  Id  mtrt 

pelvu  as  its  anterior  connection  fails.  in  the  tailed  specie*.     1'here  are  six  to  twd<c 

Id  the  Ir.tedkora  and  Bat  tribe,  this  separa-  camlal  bones,  sometimes  absent,  aa  b  PUrrf^t 

tion  of  the  innominate  bones  is  increased,  and  and  Vampire, 
the  piibcs   also  Tail  altogether,  in   many  In-  Fig.  103. 

stances,  to  meet  in  the  median  line.  By  the 
L'lassificHtion  of  animals  according  to  their 
pdvci  development,  which  is  here  adopted, 
these  tribes  are  placed  much  lower  than  their 


general  osteology  ailowa,  in  the  general  classi- 
fication   commonly   given    by   aiithora,   and 


B  aHied  more  closely  to  the  Bird  typ«  1 
Uidr  pelvic  formation.  - 

Of  the  hieclnrtrv,  the  Hedgehog  present*  / 

the  least  pelvic  departure  from  the  common  I 

mammalian  type.     The  tacruui  ia  narrow  and 
triangulur,  and  composed  of  fix  ir  ve  rt  ebrs,  three 

of  which  atticubte  with  the  ilia.  The  ilia  are  p,/^  ^f  q^  Tmait  Bmt  (iwfvW  mm\  n**M- 
thin  and  elongated,  and  placed  on  the  spine  •  i  .   '     i,  rli  "  "    j   '     i  a  i   if      [ '.  ': 

at  an  angle  of  130°.     The  i>r«ta  are  alender, 

projcclina  above  the  level  of  the  sacrum,  but  The  iHa  (a,)  are  narrow  and  •uhcylindriral, 
not  toucning  it ;  and  the  rami  are  long  and  with  a  thick  anterior  apiae,  pUccil  para-i. 
slender,  anil  enclose  with  the  pubea  large  to  the  vertebral  column,  and  •■*yb«W  to  t^r 
obturator  foramina.  The  ptAn  are  long,  anterior  aacral  vertebne.  Tbe  -rim  y-  ) 
slender,  and  (diliquely  directed,  makit^  ao    vebtbetanierighiline  with  the  ilia,  nd  ar* 
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inliylased  at  the  tuberosities  witb  the  last  deficiency  of  the  pelvic  circle  anteriorly.  It 
ucnil  Tertebnr,  and,  as  seen  especially  in  (he  ia  much  more  extensive  in  the  Curiora  and 
Tcniate  Bat,  giyen  in  the  above  figure,  pre-  those  which  use  the  legs  as  the  most  usual 
Kntin^  u)  Rppeuvnceas  ifankylosed  toeach  instruments  of  progression.  The  bodies  of 
otber  in  one  mass,  from  the  ettreme  hbitow-  the  sacral  vertebne  are  raised  in  a  continuous 
neu  of  the  sacrum  at  that  part,  inclosing  a  rid^  on  the  anterior  aspect,  those  imme- 
amall  fera-idatic  Jbramen.  The  pu6a  (6)  diately  between  the  acetabula  being  lari;er 
ar(lhick,short,Bnd  very  oblique,  joining  with  end  broader  than  the  rest  (^,  105.  a).  The 
[fac  short  iKhial  rami  at  d,  to  form  an  elon-  first  five  or  six  (>),  vhich  may  be  considered  as 
pird  obturwor  foramen  (f).  The  i I io- pectineal  the  ankylosed  lumbar  vertebroe,  present  marked 
tpine  (i)  ia  Tery  prominent,  and  recurved  spinous  processes  united  in  a  high  crest  which 
umost  likea  maraupial  bone.  This  is  especially  intervenes  between,  coalesces  wiih,  and  eup- 
iwn  io  ihe  Vrtprriko  tprdrum,  in  which  it  is  ports  the  iliac  wings  at  their  inner  margins 
considered  by  Wagner  as  the  first  indication  of  (_fig.  lOi.  b).  Their  transverse  processes, 
i  Diinupial  bone.  The  pubic  symphysis  is  which  are  also  ankyloned  to  the  ilia  near  their 
Intally  wanting  generally  in  the  Bat  tribe,  outer  borders,  are  strong  and  well  marked  on 
laving  a  lai^  interval  (if,  d')  ;  but,  accord-  the  ventral  surface,  and  diflcr  from  those  of 
ing  to  Pallas  and  Schre^er,  the  males  of  some  the  true  sacral  vertebrae  in  being  more  pro- 
tfxries  possess  a  symphysis,  which  is  wanting  minently  advanced  and  having  a  direction 
in  the  female,  a  peculiarity  curiously  illuscra-  more  horizontally  outwards  instead  of  back- 
tire  of  the  mfluence  of  sex  on  the  pelvis.  In  wards  and  upwards  (Jig.  105.  r),  the  most  pos- 
■  tpecimea  in  the  Hunterian  Museum  the  tenor  being  the  thickest  anJ  placed  at  the 
itmphjiii,  or  a  close  approximation  of  the  junction  of  the  iliac  wing  with  the  shall.  A 
bones,  i»  certamly  present,  though  very  short.  „ 

Tie  rotybid  cavities  in  the  bats  are  closely  -^'S'  '"*■ 

■pproiimaled,  and  are  directed  baciwardt  as 
■rli  ai  outwards,  causing  the  retroversion  of 
tlir  feet  seen  in  these  animals.  The  pelvic 
nriiy  and  outlets  are  much  more  capadous 
tbin  in  the  Mole  and  Shrew. 

In  the  CWowa,  which  are  in  other  respect* 
oncDJoccally  allied  to  the  Padii/iirrmala,  the 
t«lnc  development  suddenly  becomes  dege- 
onud  into  small  elongated  bones,  which 
wj  Iw  considered  as  the  homologue  of  the 
^■W,  and  which  are  imbedded  in  the  muscles 
•^  ibe  ibdoiDen  immediately  in  front  of  the 
•ntnl  opening,  end  give  attachment  to  the 
r^va  fetu.  They  tUSer,  only  in  being  thicker 
•nd  leaa  transparent,  from  the  pelvic  bones 
1^  the  true  Fisbea,  between  which  and  the 
MumnaKa  these  animals  are  the  connecting 
'ink,  SI  the  fiats  ta  the  Birds,  and  the  Mo- 
*airrmtiA  to  the  Clielonian  reptiles. 

In  the  Dolphins  these  pubic  bones  are  two 
•iople,  eloagated,  flat  bones  placed  on  each  side 
oi'iiie  nedisn  line.  In  some  Whales  they  are 
ronnened  by  a  cross  piece,  and  assume  a 
hyoid  ihape  (tet  fig.  S6T.  Art.  Cetacea).  In 
dw  Dugong  it  is  a  V-shaped  bone  forined  of 
foor  pieces,  and  articulated  to  one  of  the  »er- 
ttbfx  by  its  five  extremities.  In  the  Manatiu, 
*nonliag  lo  Cams,  they  are  entirely  wanting. 

The  pelvic  structure  of  Birdt  is  charac- 
Ifised  by  very  evident  distinctions  from  the 

•WMmaliMi  type,  the  osseous  parts  being  ac-  S<9tTior  or  tbrul  aipttl  of  iht  pdmi  of  At 
ninidated,  as  it  were,  on  the  posterior  and  Dadi:  a,  sacrum;  b,  coalesced  lumbar  ajdnesi  c, 
liierj  parts,  leaving  the  anterior  parietes  sacral  autnra;  d;: ilium;  e,  cotvlu-sacral  rihj  /, 
•Irfcimt,  and  bring  also  thinner  and  more  ischio-KK^ral  buttra.;  j  Mcro-ih.c  plalei  A,aacro- 
•!>^  out,  so  as  to  leave  smaller  foramina.         ^"^^^  ^^l^''.  r'™^™™!,  of't^CTj.muTt 

The  McriM  (fig.  10*.  a)  is  generally  broad  ^^i„^ .  „,  .nwrlor  obturator.,  foramen ;  p.  pubis';  ^ 
■ad  large,  consisting  of  from  eight  to  twenty  ilio- pectineal  spinej  r,  anieriar  iscbio-pubic  luiioa. 
I»nei,  being  increased  forwards  by  ankylosis  lo 

■be  votebne  correaponding  to  the  lumbar  little  anterior  to  the  acctabulu,  however, 
rtnxi  of  the  Mammatiii,  and  which  contribute  where  the  true  sacral  vertebne  may  be  con- 
losupoontbeiliac  winga.  This  arrangement,  sidered  to  commence,  the  spines  gradually 
a*  veil  as  the  extensive  ankylosis  of  the  ilia  become  less  marked  as  they  emerge  from 
•Fid  acfaia,  has  an  evident  relation  to  their  between  the  iliac  wings  and  form  a  more  or 
^"fcM  aopport,  and  it  compensatory  for  the     leas  flattened  surface  (a),  which  is  separated 
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from   the  coalesced  transTcrce  processes  by    degree  to  support  the  tniolc  upm  tbe  feBon 

two  rwntly-inaTked  longitudinHl  grooves.    The     in  the  standing  posture.     Hie  piioaiml  part  of 

transverse  processes  of  the  true  sacral  ver-    the  ilium  in  bird*  u  composed   of  the  si*. 

tcbrs   present  a  very   prominent   framework     whichlieelmostallogetheron  the  donai  v4«I 

of  ridges  anteriorl}'  Ify-   105.),  which  have  a     of  the  spinal  column.      'Hie  total  axis  of  d'C 

direction    upwards   snd    backwards    as    well     ilium,  however,  crosses  that  oftfae  spioe  slsa 

■s     outwards,     the    moat    strongly     marked     angle   of  Trom    150°  to  160°,  and    does    doc. 

being  opposite  the  acetshula  (A).     The;  are     stnctly  apeakirtg,  lie  parallel  to  it,  la  it  cos* 

coalesced  on  the  superior  aspect,  by  a  thin     monly  asserted  (4etJ^-  118.  10.), 

plate  of  bone  only.    The  sacrum,  as  seen  from  From  the  posterior  partof  tbeinacr  bordtr 

above  (7^.  lOi.),  has  a  diamond-shajied  ap-     of  the  iliac  wing  passes  backward  a  thin  a<«r 

nearance,  and  is  marked  out  Irom  the  iliac  and     of  bone  (f },  along  tbe  ektental  borders  of  iW 

ischial  elements  by  a   fiiintly-marked   suture     diamoDd-sba{>ed  sacral  plate,  from  which  it  ii 

(c).    The  sacrum  in  Birds  is  a  continuation  of    marked  by  a  distinct  line  (rf  suture  (e>.     k  n 

the  line  of  the  great  dorsal  curvature.  continuous,posterior1yandextenially,wilhtl>c 

Tbe  coccgx  is  generally  short,  composed  of    sacro-sciatic  ossification,  to  be  preaently  tnnv- 

from  five  to  nine  pieces,  gcneraltv  perforated     lioned,  from  which  it  is  also  mailted,  especially 

for  the  spinal  mnrrow,  and  curved  iTorsally,  as     in  the  Partridge  and  some  other  birJa,  bi  s 

we  have  observed  liefore  in  some  Itudents,     raisedlineof  demarcation  (().    Thia  thin  pUu 

terminating  in  a  spinous-cbaped  piece  {tee  Jig,     is  convex  above  and  concave  below,  and  cotcn 

107.,  a).  into  the  formation  of  the  pdvic  cavitj,  bcin; 

Thei/iaarecomparatively  short  and  narrow:     much  hollowed  in  the  Partridge  and  tbe  (i»- 

with  a  very  ihort  cotylo-sacral  rib  or  shaft  (e),    Unaccee  generally  ifig.  105.  g),  to  recctvc  the 

directed  upwards  and  forwards,  and  expanding     pelvic  vucera.     It  seems  to  result  from  the 

into  a  wing  {d),  concave  or  grooved  supe-     ossification  of  the  sacro-iliac  oblique  lifamcfit, 

riorly.      The  a/a  is  prolonged  forwards  on  the     and  to  form  a  separate  pelvic  dement  which 

posterior   surface*  of  the  ankylosed  lumbar     nmy  be  called  the  tacro-ilige,  or  ibo-amenL 

verEebrK,  coalescing   with    their   spines   and         The  iicAia  of  birds  (i)  are  long,  atroog,  sad 

transverse  processes;  and  also  extends  back-     divergent  posteriorly  ;  and,  from  the  pcffon- 

wards  to  a  le«s  degree,  to  coalesce  with  the     tion  of  the  cotyloid*,  appear  to  be  btfurcauiJ 

upper  bifurcation  of  the  anterior  extremity     at  the  anterior  extremity.     The  inferior  btftir- 

of  the  ischium,  in  asortof  AK/frri>(y),  which     cation   is  boriionlal,  coalesces  with  tbe  ibuin 

projects  externally  and  overhangs  tne  aceta-     and  pubi«,  and  separates  the  acetabolun  ^i 

bulum  posteriorly,  preseniing,  below,  a  facet,     from     the    obturator     foramen     (a).       Tbt 

against    which    rests    the    trochanter  of  the     superior   bifurcation    is   vertical  in  dimtioti. 

femur,  and  which  is  apparently  a  continualbn     separating  the  acetabulum  (■)  from  tbe  aafro- 

of  the  articular  cotyloid  surface.     This  but-     sciatic  foramen  (t),  and  coalescing  above,  itart- 

tress  is  contiinied  from  the  ischium   inwards,     nally  with  the  long  sacral   transverae  ftoee-a 

as   a  strong   ridge,   to   the  extremity  of  the     [&)  and   ilio-sacraf  bone  {g),  and    antetior:i 

strongest  of  the  sacral   transverse  processes     with  the  ilium  in  the  iidaa-tacrml  btOrm  (j  •. 

before  mentioned  (J!g.  105.  A),  opposite  the    before  mentioned,  which    it  principally  cvi» 

„     ..  tributesto  Bupnortand  form,  and  which  aai  be 

rig.  105.  considered  as  the  bomologueoftbcisfto  mirmi 

arch  in  the  human  pelvis,  seimrated  fhia  lae 

colyfo-iactvl  rib  (e)  by  a  thin  [data  of  booc 

al>ove,   and   by  the    perforated   atctibwIiiM 

below.    The  posteriorextremitprafthewhiaa 

is  much  elongated,  and  constitutes  the  bu-i 

of  the  bone,     lis  inferior   border  is  ^winJ 

out  into  a  broad  thin  plate,  shghtlv|valaaM<d 

into  an  anterior  process  (■),  wbwh  snsa 

to  represent  the  ascending  ramus  of  Maa^sak. 

'  from   its    frequently    uniting  with  the   poba 

■ml  forming   the  posterior  boundary  of  an 

a  obturator  foramen. 

Its  superior  border  is  proloaged  into  a 

broad  thin  plate  (1}  hollowed  out  in  theprhu 

cavity,  and  which  constitutes  the  sacm-nM*. 

pehic  element,  being  evidently  famed  by  tau- 

fication  of  the  aacro-sciatic  ligaments,  Inm  its 

completing  posteriorly  the  mctb  icisfirjira 

Itfriar  w  ntOral  ritw  of  Ikr  prhU  o/lh  Par-     (/)•   '"d   coalescing  with  the  ««i»«tac  p'*'' 

fri^nswisl  sis* :  «,  ™.l».-JbMUa  wf  Mcrid     (g),  before  mentioned,  and.  behind  it,  wii  tbr 

vrrirLrci  ft, Hcrsl  trsnivcrM  pnwnuini;  ■,  uchial     sacrum.      The    posterior    ealrcoitj   el   xi>e 

■pinc;r,]Dmbir  or  pwud<>-Hcr4lpni«uM;i,snkT-     ischium    M    prolonged    genoally    into   S  thie 

I,»r,i  lumW  vtrieb™.  Tbjj  remaining  UttOT  ttfcr    ^ga\ar  spinous  jiroceas  (a).      Tbe  «*•  •. 

to  the  suH  parts  M  in  JI9.  S».  gj^j,  generally  fonn  a  right    line  with    ttte 

lateral  angles  of  the  diamond-shaved   sacral     ilia;  but  in  the  ihnlt  o/pnjr  they  contfitutr  a 

plate,afvlevidci)tly  contributes  ID  the  greatest    remarkable    exception,    and    nake  •   ver; 
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direc- 


war]'.    The  spinous  and  ti 

are  tlUtiucC,  and  coalesced  onl^  ai 


marked  tBo-itcUal  angle  in  the  rcvi 

tion  to  that  oT  HanuDals  geaeniiy,  t.  e.  wim 

the  retiring  sides  anterior  \ieefig.  107.). 
The    fuAei  of  birds   are   generally   long, 

■lender,  rib-like,  and  dirergent,  and  are  cou- 

poaed  of  ■  sinjile  curved  branch  (ji),  having 

DO  angle,  aud  never  forming  a  true  interpubic 

■jrmpbyaia,  though,  in  the  Ostrich  and  Faico 

Fulvu^  they  are  closely  approximated  at  their 

posterior  extremity,  and  fonn  a  sort  of  syni- 

phym.     The  ilio-pMc  angle  ii  very  large, 

from  155°  to  160°,  exc^t  in  the  birds  of  prey 

above  alluded  to  ;  and  the  pubes  and  iscbia 

■re  generaUj  almost  parallel.     Somelimes  the 

poaterior  extremities  of  the  pubea  and  isrhia 

unite  to  form  complete  elongated  obturator 

forsmina  ;  and  they  may  be  united  also  near 

their  anterior  extremities,  forming  a  lesser  an- 
terior division  of  the  foramina,  aa  in  the  Cur- 

"""  {'^jfie-  l"**-  *)•     Very  often,  the  boon- 

dariea  of  the  obturator  openings  are  incom- 
plete from  the  failure  of  this  junction,  and  the 

lanmimi  are  vranting  altogether  ;  or  the  an- 
terior union  and  foramina  only  may  be  present, 

■s  in  the  Duck  (_JSg.  104.  r),  from  deficiency  of 

the  pnbes  postenorly,  or  their  entire  approii- 

Toation  to  the  ischis.     The  pelvic  cavity  is  in- 

creised  in  six*  posteriorly,  by  the  divergence 

of  tbe  pubea    and  ischia,  and  ii  capable  of 

great  enlai^ement  by  the  yielding  of  their 
unBied  extremities.  The  ilio-pectineal  emi- 
nmee  is  generally  present,  and  o(tca  large 
io  rite,  constituting  a  spinous  process  (g). 
The  ateiabuia  (i)  are  perforated  and  placed 
ilmM  close  to  the  borders  of  the  sacrum, 
sod  generally  much  anterior  to  the  centre  of 
tbe  vhole  pelvic  length,  that  the  points  of 
•uppurt  may  be  nearer  the  centre  of  gravity. 

The  bird's  pelvis  thus  constitutes  a  firm, 
conipact,  immobile,  box-like  structure,  de- 
Bcient  inferiorly,  affording  a  large  and  Rrm  , 
hold,  by  the  elongated  and  strong  ischia,  for 
the  extensor  muscles  of  the  leg  ;  and,  by 
the  large  sacrum  and  ankylosed  ilia,  for  those 
of  tbe  trunk,  which  is  placed  almost  entirely  tremities  (a),  in  the  Ostrich  (the  former  being 
ia/ront  of  the  supporting  femora,  and  always  the  onl}[  part  of  the  sacrum  appearing  dorsally}, 
more  or  less  at  an  angle  with  them,  except  in  presenting  another  close  approximation  to  the 
the  Grebes  and  Penguins.     The  centre  of    Mammalian  condition. 

gravity  is  not,  in  birds,  directly  above  these  The  coays  is  straight,  and  composed  of 
•upports,as  in  the  true  erect  pogition  ofman,  seven  pieces,  which  are  perforated  for  the 
hut  is  placed  considerably  in  advance  of  the  termination  of  the  spinal  marrow,  and  end  in 
femurs,  and  necessitates  considerable  flexion  a  conical  bone.  In  tbe  Rhea  or  Americna 
of  the  lower  partsof  the  legji,  and  great  length  Ostrich,  boih  tbe  sacral  and  coccygeal  bones 
of  toes,  to  keep  the  centre  of  gravity  within     are  much  atrophied. 

the  base  of  support.  The  long  pelvic  muscles.  The  ilia  (b)  are  comparatively  very  short, 
the  tendons  of  which  reach  to  the  toee,  by  a  especially  in  the  Rhea.  The  a^  are  thick, 
constant  tendency  to  tlex  them,  contribute  short,  and  little  curved,  and  lie  close  to  each 
mainly  to  preterve  this  semi-erect  position,  other  at  the  upper  half  of  their  inner  borders, 
even  during  sleep,  and  independently  of  the  by  which  they  are  ankylosed  to  the  sacral 
will  of  the  animal.  spines,  whose  coalesced  extremities  ere  seen 

The  pelvis  of  the  Curtorei  (Jig.  lOS.)  ap-  between  them,  forming  a  tent-like  eminence 
coaches  most  nearly  in  the  mnssiveness  of  above  the  anterior  sacrnl  vertebrie,  and  sup- 
the  bones  to  the  Mammalian  tjrpe,  as  well  as,  ported  by  their  spinous  procebses  in  the 
1  the  Ostrich,  in  tbe  formation  of  a  pubic     manner  oftent  poles.  Anteriorly,  they  overlap 
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I  of  At  ^tit  of  At  Ottritk .-  u,  COS* 
,^  jpiQCS;  A, ilium;  c,  rt  tncro-iliac  plate; 
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the  posterior  ribs ;   and  posteriorly,  they  ei 
prolonged  on  the  sides  of  the  sacrum  into  a 
distinct  and  prominent  •/io-tacral  element. 
This  is  an  elongated  piece  of  bone,  with 


very  long  and  narrow, 
according  to  Cnvier's 
:es  in  the  Ostrich  and 
I  and  Australian  Casso-    a   superior  (c)    and  a  luieml  (c*)    surface. 
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tapering  gradually  to  the  posterior  extremity  In  the  Aptertfx  the  t&i  are  longer  and  awe 
of  the  sacrum,  where  it  terminates  in  an  concave  superiorly,  and  the  iho^tacni  pn>loo> 
outward  curve ;  and  placed  upon  the  transverse  gation  short ;  and  both  are  separated  more 
processes,  which  it  encases,  like  a  frame,  distinctly  from  the  opposite  ones  by  the 
on  each  side,  and  to  which  it  b  firmly  anky-  coalesced  extremities  or  the  ncral  spiaei, 
losed  by  its  inner  surface.  In  the  Ostrich,  its  forming  an  elongated  ridge  of  booe  down  thf 
thick  upper  surface  or  border  does  not  unite  middle,  and  separated  from  the  ilia  and  ilio* 
with  the  similar  bone  of  the  opposite  side,  nor  sacral  pieces  by  distinct  parallel  sutures, 
with  the  sacral  crest ;  but  is  separated  firom  The  ischia,  m  this  bird,  as  well  as  ia  the 
it  by  a  chink,  or  oval  opening,  d,  gradually  fossil  gieantic2>tiiorytJi,  or  wingless  bird  ofKcw 
narrowing  posteriorly,  in  which  the  sacral  Holland,  are  not  placed,  as  in  the  Cunom 
spines  (a)  are  seen  distinct  and  separate,  and  before  mentioned^  parallel  with  the  ilia,  but 
coalesced  only  at  their  extremities.  Opposite  form  an  anteriorly  retiring  or  reversed  dt^- 
the  three  last  sacral  spines,  however,  the  McAiff/iiii^/I?ofl4(r;  and  they  do  not  coalesce 
ilio-sacral  pieces  are  ankylosed  to  the  sacral  posteriorly,  either  with  the  pubcs  or  tbe 
ridge,  and  terminate  posteriorly  the  oval  chink,  sacrum,  but  have  free  truncated  extrcmitict. 
In  the  Emu  and  Rhea,  the  ilio-sacral  pieces  presenting  a  great  general  reaemblanoe  to 
are  coalesced  in  their  whole  length  with  the  pelvis  of  the  Emu.  The  pubes  are  panlld 
the  extremities  of  the  sacral  spines,  and  a  to  the  ischia,  and,  like  them,  free  and  diver- 
narrow  diamond-shaped  dorsal  plate  is  formed,  gent. 

composed  almost  entirely  of  the  united  ilio*        In  the  Natatorei  the  pelvis  is  long  and  braaJ, 

sacral  plates,  and  having  its  angles  at  the  and  generally  much  expanded  poateriort)  bv 

massy  ischio-sacral  buttresses.  the  divergence  of  the  ischia  and  large  saoro- 

The  itchia  (e)  are  very  long  and  thick,  and  sciatic  ossification,  for  the  attachneot  of  tbe 

form,  by  the  superior  vertical  bifurcation  of  powerful  muscles  used  in  swimming  ;  and  the 

the  cotyloid  extremity,  a  very  strong  tfc//io-  great  intercotyloid  diHtance  gives  to  their  gsit 

scural  buUrest  (/),  coalescing  at  that  point  its  peculiar  waddle  {see  JSg*  104>.).     That  of 

with  the  ilium,  sacrum,  and  ilio-sacral  plate,  the  Loons  and  Penguins,  however,  is  remsrk* 

In  the  Ostrich  and  Emu  the  ischia  are  not  ably  contracted,  long,  and  narrow,  with  little 

connected  posteriorly  with  the  sacrum,  but  a  intercotyloid  distance, 
wide  and  elongated  tacro'sciatic  notch  inter-        The  usual  number  of  Mcrol  vcrtebrv  ii 

venes.    In  the  latter,  the  ischial  extremities  fourteen,  as  in  the  Swan;   the  Grebe  bti 

are  free  and  tubercular.   In  the  Rhea  they  are  thirteen,  and  the  Duck  fifteen,  and  the  let 

ankylosed,  by  their  posterior  four-fifths,  not  Swallow  ten  only.     The  iocrvm  is  usnsUy 

only  to  the  sacrum,  but,  like  the  ischia  of  very  broad  ;  but  in  the  Penguin  and  Looo  it  is 

the  Bats,  to  each  other ^  passing  in  front  of  the  unusually  narrow,  and  in  the  former  it  is  uaiteJ 

coccyx  and  greater  part  of  the  sacrum,  thus  by  ankylosis  to  the  last  dorsal  vertebra.    The 

excluding  them  from  the  pelvic  cavity,  and  coccyx  is  usually  composed  of  dght  pieces, 

enclosing  complete  Mcro-fctff/ic/br<imt>M7,  which  The  Goose  and  Pelican  have  but  seven,  sad 

open  into  a  sort  of  posterior  pelvic  cuvity.  the  Barnacle  Goose  nine.     In  Pei^guios  it  ii 

The  puhet  (g)  arc  long  and  slender,  and  strong,  and  assists  in  the  support  of  the  bodj 
are  united  po&teriorly  to  the  ischia  in  the  in  its  usual  vertical  position.  It  is  osualljr 
Ostrich  and  Rhea,  completing  the  Obturator  curved  much  dorsally,  affording  a  larger  pot- 
Foramina  ;  but,  in  the  Cassowary,  the  pubes,  terior  pelvic  outlet. 

as  well  as  the  ischia,  are  free  at  their  posterior        The  ilia  are  moderately  long,  and  overbp 

extremities,  and  the  obturator  foramina  are  the  posterior  ribs.     In  the  Penguin  they  are 

incomplete,  like  the  sacro-sciatic.  In  the  Rhea  said,  by  Wagner,  not  to  be  ankyloaed  to  the 

and   Cassowary  they  are  widely  diverging ;  sacrum,  but  connected  only  by  licanicatoas 

but  in  the  ostrich  they  approach  each  other  union  ;  thus  increasing  its  loose  and  waddhsc 

in  a  wide  curve  |>OHteriorly,  and  unite  in  a  gait.    The  itchia  are  very  long,  dtvcfgcat,  ui 

median  mterpMc  symphytit  (k),  which  curves  largely  expanded  into  a  very  broad  mtrt^ 

forward  anteriorly  in  a  hook-like  process,  sciatic  element,  enclosing  a  small  aacro-sdstie 

and  completes  an  oblonj^  anterior  pelvic  outlet  foramen.   They  are  prolonged  poatcriorfy  into 

with  its  longest  diameter   antero-posterior.  a  sort  of  styfiform  process  in  the  Auk  snJ 

The  ilio'fubic  angle  is  140°  in  the  Rhea,  and  Puffin.  Tbe  pubes  are  very  long,  slender,  and 

155°  in  the  Ostrich  and  Cassowary.  The  ilio-  divergent,  and  are  expanded  at  the  extiemici. 

pectineal  spines  are  well  marked,  especially  in  and  curved  inwards  in  the  Swan,  Diver,  sod 

the  0%tricb  (m).     The  acetahula  (i)  are  per-  Gannett.    Thejr  do  not  generally  unite  vith 

forated,  and  open  partly  into  the  pelvic  cavitv,  the  isrhia  posteriorly ;  but,  in  the  owaa.  Duck, 

and  partly  upon  the  sacrum,  and  are  so  closely  and  Pelican,  the  obturator  foramina  are  am* 

approximated  that  the  bodies  of  the  vertebrae  pleted  by  the  union  of  these  bones,  and  sre 

only  intervene.     Immediately  below  the  ace-  small  and  elongated. 

tabula,  the  ischia  and  pubcs  are  connected,  on        The  GaUineee  have  large  and  strong  pdvcs, 

each  side,  by  the  suture  of  an  ischial  apophysis  in  correspondence  with  their  powerful  lcgi» 

with  the  pubes  {k\  across  the  obturator  mem-  used  chiefly  for  progression  and  tcnxAia^  tf 

brane,  enclosdng  a  smaller  obturator  opening  their  food. 

(/)•  which  transmits  the  vessels  and  nerves.        The  tacrym  is  broad,  and  composed  of 

and  intervenes  between  the  larger  obturator  from  ten  pieces,  as  in  the  Turkey,  to  fiflrra 

opening  (o)  and  the  acetabulum.  in  the  Pheasant  and  common  Fowl     The 
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nayt  hu  Stc  piece*  in  the  Pheasant  and    pact  and  many,  and  leu  expanded  than  in  the 

tuitrj,  and,  in  the  latter,  \a  (aid  not  to  be    fbrcKoing  orders. 

ptffbraied  Tor  the  ipinal  chord.  In  the  Pea-  The  lacrum  m  narrow,  and  corapoced  gene- 
cod  tbere  are  eight  pieces,  and  the  terminal  rally  of  eleven  bones,  which,  in  the  Sparrow- 
tune  ii  a  horizontal  oval  plate  to  support  the  hawk,  are  ankylosed  to  the  laat  lumbar  ver- 
nJiatirw  reathera.  In  the  tailless  Ha(ix  va-  tebra.  The  coccyx  is  straight,  and  in  seven  or 
ricc;  of  the  common   Fowl,   the   coccyx    it     ^ght  pieces,  with  a  large  and  blade-hke  ter- 

bart«d  into  a  single  tubercular  projection.  minal  bone  directed  dorsally  (o). 

Tbe  iSa  and  ilio-iaeral  outficatioiu  are  broad.  The  ilia  (b)  are  proportioDally  larger,  and 
ud  the  iieiia  long,  divergent,  and  widely  project  more  dorsally  than  in  the  other  orders, 
npMided  posteriorly  into  a  very  broad  latro-  overlapping  the  spine  with  elongated  wings, 
nunc  eirmmt,  much  hollowed  out  in  the  concave  externally  i  and  a  strong  taperingi/io- 
pdvic  cavity,  and  enclosing  a  large  foramen  tacralplale  (^),  which  is  directed  much  down- 
(urfg.  iOi.l),  This  is  especially  marked  in  wards,  as  well  ns  backwards,  to  unite  with  the 
iheCrownPigeon.Bustard,  Crested Cuniasow,  aacro-sciatic  plate  {e)  behind  the  foramen,  so 
iod  Uasn.  The  ru^f  are  long,  and  generally  as  to  cross  ihe  line  of  the  coccygeal  bones 
unite  witb  the  iscbia  to  complete  an  elongated  almost  at  a  right  angle-  The  iicAia  (c)  are 
obturator  hole  (/>).  In  the  Dove,  the  pubes  rather  sbort,Btrong,Bndrcini>rr^miposteriorly, 
sod  ischia  are  united  in  their  whole  length,  and  where  they  terminate  by  a  long  and  pointed 
the  foramen  is  obliterated,  while  in  the  Crested  spine  (Oi  with  a  strong  but  narrow  iacro~ 
<iuu  and  Trumpeter  it  is  subdivided  into  an  taatic  oinjication  enclosing  a  small  foramen 
uierior  and  posterior  portion,  as  in  the  (K).  The  NrcAio-taora/ cotyloid  buttresses  (/) 
<>(trich  and  Rhea.  are  largely  developed,    liie  ilio-itchiai  "igl^ 

Id  the  Grailatoret  the  tacrum  is  broad,  and  is  remarkable  in  being  reverted  or  tunied  for- 
nxnposed  of  from  ten  to  twelve  pieces,  but  in  wnrd  to  a  marked  extent, — 130°  in  the  Eagle, 
Ihe  Oyster  Catcher  there  are  fifteen.  Lithe  and  14A°  in  the  Owl  (f»  ^f.  107.  and  118. 
Sqipt  [he  transverse  processes  are  more  or  _ 

kw  separated.      The  coccy.r  is  in  (even  or  ■«^-  '•''• 

eight  pieces. 

The  iSa  and  uchia  are  shorter  and  broader 
thia  in  the  Nalatorei,  the  former  being  placed 
man  parallel  to  the  spine,  crossing  it  at 
^ut  1S5° ;  and  the  latter  forming  an  iiio- 
viial  mgU  of  leo".  The  inter-cotyloid  dis- 
i^ivt  is  very  great,  especially  in  the  gigantic 
tnae,  but  in  the  Stork  and  Bittern  the  whole 
pdiii  is  imallcr  and  more  contracted.  The 
pubes  arc  long,  diverging,  and  parallel  to  the 
nctiia,  especially  atrong  in  the  Aplenodytei ; 
■ad  cododng  onen  a  large  obturator  foramen 
h>  coaleacing  with  the  ischia.  In  the  Stork, 
Ibis,  and  Fluningo,  however,  there  is  no  such 

In  the  SoowoKW,  the  tacnm  of  the  Parrot 
>  ^Kirt  and  very  broad,  the  '/>a  and  itciia 
slw  short  and  broad,  as  well  as  the  ilio- 
i*rtm{  and  laero-ttialic  bones,  inclosing  a  small 
^Huien  ;  and  the  fJiiin,  uniting  with  the  ischia 
la  two  distinct  places,  encloses  a  subdivided 
ctturtfor  forunen.  The  cocc^  of  the  Tou> 
oa  is  long  and  very  flexible. 

Id  the  Pmurrti,  the  sacrum  is  composed  of 
frmn  ten  to  thirteen  pieces ;  but  in  the  King- 
&shtf  tbere  is  but  eight.  The  coccyx  is  in  seven 
to  nine  piece*,  Tery  Sexible  in  the  Pies  and 
Saallow;  and  in  the  Woodpecker  very  strong, 
and  Hinporting  on  its  antenor  aspect,  near  the 
(itmnity,  a  remarkable,  round,  concave  disc, 
tmued  by  the  coalescence  and  spreading  of 
•eteral  oif  the  bones  anteriorly,  lis  use  is 
endcDtly  to  support  the  body  by  being  ap- 
plied to  the  stems  of  the  trees  to  which  it 
chags  in  the  pur«uit  of  its  prey  and  attaching 
the  spreadii^  tail  feathers.     The  ilia,  itchia, 

and   pthet    are    slender    in     the    Paiierei,     _,.,,_,,        ,.       ,.,  , 

»l^^oLu~.«  f.™in.  pne^ll,  incoo-    ™™  •/»- E^^^W™^., ».  ~-W 

IhcpdviaoftheJlB^tDrM.or Birds  oTprey  ]!.),  a  peculiarity  to  which  we  have  aeen, 
(/(■  IftT.),  ia  narrower,  the  bones  more  com-    as  before  mentioned,  a  tendency  in  the  pelt^ 
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of  the  Ti^  and  some  Can^vora^  and  which 
has  an  evident  relation  to  the  increase  of 
leverage  for  the  muscular  power  of  adduction 
required  to  grasp  their  prey,  as  also  has 
the  convergent  direction  of  the  ischia  just 
mentioned.  The  pube»  (d)  are  long,  and  are 
like  the  ischia,  less  directed  backwards,  form- 
ing an  i/uy-pubic  angle  of  126^  in  the  Eagle 
and  140®  m  the  Owl.  They  have  a  great 
inward  convergence  in  most  Vultures  and 
Falcons,  and  in  the  Hen  Harrier  and  brown 
Eagle  are  closely  approximated  in  the  median 
line  and  connected  by  ligaments  in  a  sort  of 
short  tymphysit;  generally  the  ischia  and 
pubes  unite  posteriorly  to  enclose  a  small 
obturator  foramen  in  the  Diurnal  birds  of 
prey.  In  some  Falcons  and  Vultures,  how- 
ever, according  to  Cams,  they  are  united  in 
their  whole  extent ;  while,  in  the  Owls,  this 
union  does  not  take  place  at  all. 

The  RfptiU  pelves  present  some  specimens 
which  approach  the  Mammalian  type,  in  the 
formation  of  a  perfect  pelvic  girdle  by  inter- 
pubic  and  inter-ischial  symphysis.  In  these 
animals,  however,  the  three  components  of 
the  innominate  bones  remain  separate  through- 
out life,  and  are  connected  in  the  acetabula 
by  ligament  only.  The  manner  of  articula- 
tion of  the  ilia  with  the  sacrum  is  also  cha- 
racteristic. We  have  seen  that  in  l^Iammals 
this  connection  of  the  ilia  takes  place  about 
the  centre  or  at  the  anterior  half;  and  in 
Birds  by  the  whole  length  of  the  alas.  In 
Reptiles  it  takes  place  by  the  Hp  only  of  the 
upper  extremity  of  the  iUa,  giving  much  less 
strength,  but  far  greater  mobility  to  these 
bones.  In  the  Chehnian  and  Saunan  reptiles 
also,  the  ilia  are  directed  firwardt  and  down- 
wards instoul  of  hackwardt  and  downwards,  as 
in  Birds  and  Mammals,  and  thus  the  axis  of 
the  anterior  pelvic  outlet  is  directed  upwards 
and  forwards,  and  the  lumbar  vertebrae,  mstead 
of  the  coccygeal,  form  part  of  the  posterior 
pelvic  wall.  The  pelvic  bones  are  simple, 
and  the  sacro-sctatic  notch  can  hardly  be  said 
to  exist. 

In  the  Ophidians  and  some  Saurtans  the 
pelvis,  like  the  corresponding  extremities,  is 
totally  wanting. 

In  the  Cheloma^ — the  fresh- water, and  the  mud 
Tortoise,  or  TVumyj:,  have  a  sacrum  composed 
of  three  pieces,  soldered,  like  the  dorsal  ver- 
tebrae, to  the  back-plate.  Their  long  transverse 
processes  project  rroni  it,  and  unite  in  a  tuber- 
cle at  their  apices,  to  which  the  ilia  are  attached. 
The  caudal  vertebrK  are  numerous. 

The  ilia{fig,  108.  a.) are  short,  thick,  curved 
roundish  and  clubbed  inferiorly,  and  are  di- 
rected outwards,  forwards,  and  downwards, 
extending  under  the  back  plate  directly  be- 
tween the  sacrum  (at  i)  and  the  acetabula.  In 
the  Tortoise  and  Trionyx  they  are  moveable 
upon  the  sacrum  forwards  and  backwards. 
From  the  acetabula,  the  ischia  (c),  larger  than 
the  ilia,  pa^s,  almost  at  a  right  angle,  backwards 
and  inwards,  and  unite  in  a  ntcdian  symphysis 
(d),  forming  the  real  pelvic  circle,  and  present- 
ing a  sharp  angle  posteriorly  in  the  Triooyx 


(/)  and  fresh-water  Turtle.  In  the  land  sad 
fresh-water  Tortoise  this  symphysis  is  oontioo- 
ous  anteriorly  with  the  inter-pMc  (r),  fonniDg 
with  it  a  cross-shaped  suture,  and  the  ob- 
turator foramen  on  each  side  is  distinct  wad 
separate ;  but,  in  the  Turtle  and  Trionyx,  ssia 
most  reptiles,  the  inter-pubic  and  intcr-ischi- 
atic  symphyses  are  separated  and  connected 
by  cartilage  only,  and  thus,  in  the  drr  bones, 
the  obturator  foramina  are  coalesced  in  one 
large  opening,  and  the  pubes  and  ischia  have 
the  appearance  of  large  ribs  connected  at  their 
ventral  extremities.     The  pubes  (6)  are  the 

Fig.  108. 


Pdois  of  the  Trionyx,  or  Ilmd  Torioim, 


largest  of  the  bones  in  the  reptile  pdvii,  and, 
as  seen  in  the  Turtle,  pass  each  firom  the 
acetabuU  as  a  thick  bone,  which  exraiads  ss 
it  passes  downwards  into  a  broad  plate,  and 
divides  into  an  inner  portion  which  unito 
with  its  opposite  fellow  in  a  symphysis  (r,r') 
and  an  outer  portion,  free  and  directed  ex- 
ternally (A).  In  the  Chelydes  all  the  pc(«ic 
bones  are  ankylosed  to  the  plastrum  or  to  the 
back-plate ;  but  in  the  others,  the  ischia  sad 
pubes  are  connected  to  the  phstrum  by  li^- 
ments  only.  The  anterior  pelvic  openmg  ia 
the  Chdonia  is  directed  npw^ds  and  forwards. 

The  pelvis  of  the  fossil  Plenosemrms  is  venr 
like  that  of  the  Tortoise,  with  narrow,  saadl, 
and  weak  ilia,  with  the  &n-)ike,  apreadix^ 
ischia,  and  large  square  pubes  uniting  in 
a  common  symphysis,  by  a  crucial  sutme. 
The  pelvic  and  shoulder  bones  have  a  great 
resemblance  in  the  Chelonian  aa  well  as  in 
the  Saurian  reptiles. 

Of  the  Saunan  reptiles  the  Crocodiles  bate 
two  sacral  vertebne  with  larye  spines  {Jig.  \i^. 
a,  a'),  which  support  the  ilia  by  strong  pnsoiatic 
apophyses,  ankylosed  together  at  the  eods.  and 
separated  by  a  suture,  in  the  young  aain-AJs 
from  the  bodies  of  their  vertebne.  The  cmud^i 
bones  in  all  the  Saurians,  are  very  nunMnxn. 

The  ilia  (b)  are  very  short,  and  ia  aocnc 
species  almost  cuboid,  slightly  bent,  nith  an 
inward  concavity,  and  directed  dowanrvi^ 
and  a  little  forwards,  hot  almost  at  rierftt 
angles  to  the  spine,  with  the  snperior  an:'e 
(c)  projecting  backwards.  The  ischia  (•  } 
are  long,  and  directed,  tike  the  sides  of  an 
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iMKetM  triangle,  downwudi  and    inwards,    tached.    The  jntbei  and  iti^  are  short  and 

nnuiag  in  a  oiMian  symphyus  (/},  and  much     oblong,  and  so  approximated  as  to  leave  no 

mnnble  the  coracoid  bones  of  the  ehoulder,     obturalbr  opening. 

Tbe  MvfoiiJa  of  the    crocodile  look    di-'       Upon  the  pubic  spine,  in  the  Caoieleon,  aro 

rrcti*  outvards,  have  strong  inter-articular    two  cartilages,  which  have  been  stated  l)y 

liniments,   and   are  formed  only  b;  the  ilia     Dug^  to  Iw  of  a  marsupial  character. 

■nd  ischb,  the  latter  presenting,  just  below 

the   acetabulum,   anterior  apophyses   which  * 

luppon  thepnbes.   Tbe  puin  ((f)  are  directed 

much  forwards,  downwards,  and  towards  each 

other,  hut  do  not  touch  in  the  median  line, 

tong  united  ont;  by  the  abdomiiuLl  sf>oneu- 


Fig.  110. 


JTg.  109. 


PJtiM  of  lit  Cojijettc  OuCTiWe  (mfc  Bins). 

Kib  (i).     Theji  are  connected  b^  the  anterior 
border  with  the  posterior  abdommal  ribs  (g). 

The  Laarda  have,  like  the  crocodiles,  two 
MTiil  bonea,  as  in  the  Iguana  and  Great 
Vonitor.  In  many  Liiarils  the  taerai  trans- 
Terse  processes  (^.110.  a,  a)  ere  very 
1n%  and,  being  articulated  by  suture  to 
tit  bodies  of  the  vertebra,  appear,  at  first 
ligbt,  like  additional  ilia.  This  is  particularlv 
Ihe  case  in  »  fossil  specimen  recently  dis- 
coTtred  by  Sir  Charles  Lyell."  The  ilia  (b)  are 
dirtcted  lorwards  and  downwards,  and  the  su- 
perior eitrcmity  projects  backwards  in  a  tnin- 
citnl  point  (c).  The  ufAta  (c)  are  larger,  and 
(Greeted  backwards  it  a  great  angle  with  the 
ilct.  muting  in  a  truncated  median  symphysis, 
■birh  is  aepanled  from  that  of  the  pubes  ; 
•o  that  the  aitaralor  foramina  are  divided 
only  by  ligament  (g),  and  communicate  in  the 
dry  bmes.  la  some  Lizards  the  ischia  present 
poMcHorly  a  spinous  projection.  The  piAei 
putiripate,  with  the  ilu>  and  ischia,  in  the  for- 
■ulioQ  of  the  Bcetabula,  present  a  spine  at 
their  cotyloid  eitremity  ((J),  curving  down- 
nnl)  and  outwards,  and  unite  in  a  very 
Bsrrow  symphj-sis ;  but  in  the  Monitors  and 
l^t(-gardea  the  pubic  symphisis  is  distin- 
piished  by  its  greater  br^th  and  truncated 
form  (/).  The  iSo-pu/nc  angle  is  about  160°, 
n^nng  jxatmotii/  in  the  Great  Monitor 
iJnrd.  and  the  ilu-iicUal  angle  is  very  acute, 
bring  60°  only  (we /g.ua.  13). 

la  the  UenepoiHa  aUeghma  the  tacnd  trans- 
Ttne  processes  are  directed  backwards,  and 
npport  apophyses  to  which  the  ilia  are  at- 

*  LMtacs  at  ths  Boysl  Inititation. 


A,  ifdeli  of  At  Gnat  Moaitor  Loard. 

B,  iViiin,  uchio-pubU,  and  nunii/niiJ  cariiiaot  of  lit 
Salamaiuler  (a/la-  Dugei),  (on  fnm  btbu,  aad 
twice  lilt  natural  lict. 

From  the  pelvis  of  the  fossil  Pferodadt/le 
Cuvier  concludes  that  the  forward  directioa 
of  the  ilia,  the  anterior  position  and  pointed 
extremity  of  the  pubis,  and  the  separation  of 
the  pubic  and  ischiatic  symphysis,  ally  this 
animal  to  the  dunlin  reptiles. 

In  the  laiied  Salrachia  and  Ichihi/cu!  rrp' 
iiUi  there  is  but  one  tacral  vertebra  supporting 
rib-ltke  transverse  epiphyses  which  connects 
them  to  the  ilia.  The  iHa  are  long  and  slender, 
and  the  pvhct  and  itcliia  are  blended  together 
in  one  lai^,  squarish,  cartilaginous  plate,  not 
perforated,  and  loosely  connected  by  ligament 
with  the  one  of  the  opposite  side. 

In  the  Prolctu  the  ilia  are  small,  and  the 
whole  pelvis  very  little  ossified.  In  the 
Salamander, also,  the  ilia  are  small  (tee  Jig.  1 10. 
B,  o).  A  cartilage,  ofa  Y  shape  [i^,  is  placed  at 
the  anterior  margin  of  the  ischio^ubic  plate 
(i),  which  Duges  looked  upon  as  marsupial, 
but  which  Meckel  has  considered  as  part  of  the 
sternal  element8,and  which  is  a  bifurcated  pro- 
longation of  the  cartjlsginous  ischio-pubic  sym- 
physis (c).  There  is  also  a  very  small  obtu- 
rator opening  in  the  iichio-piibic  plate  (6). 
The  ossification  of  the  pelvic  bonesin  these 
animals,  according  to  Duges,  takes  place  in  the 
same  order  as  in  man.  The  pelvis  of  the^xo/bf/ 
is,  like  that  of  the  Salamander,  not  quite  ossi- 
fied. In  the  Sm>,  according  to  Cuvier,  there 
is  no  vestige  of  a  pelvis.  In  the  Ophitavriu, 
CtBciiia,  and  Ampiuinena,  there  are  only  rudi- 
menlary  vestiges  of  the  ilia  and  ischia  ;  and  in 
the  apodal  Sauriant,  as  in  the  Ophidia,  a  single 
bone  only  is  found,  under  the  skin  near  Oie 
anus.  In  Pteudopia  anguu  and  Aeonlia  are 
simple  elongated  pelvic  bones,  articulated  by 
ligament  to  the  lastdorsal  transverse  processes. 
In  £n/r  boa  a  pair  of  elongated  bones  lie 
parallel  to  the  rectum,  free  from  the  spinal 
column.  They  are  sometimes  found  in  several 
distinct  pieces. 

In  the  Sauroid  reptiles  the.acrloMa  are  di- 
rected horiiontally  outwards,  and  the  inflex- 
ions of  the  feet  are  made  perjiendicularly  to 
the  rachis  or  plane  of  motioii,  the  thigh  being 
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direcled  outwardi,  rhe  knee  always  bent,  and  coach.  At  their  opposiie  extremis  tttej  tn 
the  bod;  trailing.  They  walk  on  the  fore  and  ankylo^ed,  not  only  with  the  iichia  and  puhcs 
hinder  legs  alternately,  and  leap  by  a  sudden  bat  toilk  each  other  {h)  ;  and  thus  the  aerttbult, 
flexion  of  [he  body.  or  which  they  form  the  greatest  portioii,  ut 

The  pelvis  of  the  AnoarouM  Batradaa  ia  closely  approximated,  and  the  peliic  ooilrt 
interesting  from  the  changes  which  affect  it,  assume*  a  V  shape  with  the  mm  at  the 
in  their  transition  from  the  ichthycic  to  the  sacrum  and  the  angle  at  the  coaleaced  u- 
quadrupedal  condition.  tremities  of  the  ilia.     The  pit&n  and  adit 

ThciaiTtin  ofthe  Frog  (y^.  III.  Aand  b)  of  both  sides  are  coalesced  together  in  m 
is  considered  by  Dugei  to  be  formed  by  aaygot  osseous  plate  (e),  wiin  a  centnl 
the  last  dorsal  rertebra,  which  closely  tc  rounded  crest  marking  tbe  position  of  ibe 
sembles  the  preceding  ones,  except  in  having  symnhyiis  {d),  the  pubes  being  the  last  to 
very  long  and  strong  transverse  processes  (f),  ossify.  There  is  no  foramen  ofaturatoriuni. 
to  the  tips  of  which  the  ilia  are  moveabiy  art!-  The  posterior  outlet  of  the  Froe's  pelvis  iooki 
culated.  In  the  Rana  pipa  and  Toad,  how-  almost  directly  upwards,  and  the  aniu  ojieni, 
ever,  the  sacrum  presents  evident  indications  at  the  extremity  of  the  coccygeal  spine,  upon 
of  a  division  into  two  vertebrs,  there  being  the  dorsal  aspect  of  the  animd. 
on  each  side  a  foramen  for  nervex,  with  two  In  the  immature  Batrachioo  a  trjaugalir- 
prismatic  and  very  rough  transverse  pro-  shaped  cartilage  inlervenea  between  the  op- 
cesses.  The  coccyx  of  the  Frog  ia  composed  posmg  ilia  and  the  other  pelvic  bonci  in  the 
of  two  pieces  {f\  which,  in  the  adult  state,  are  acetabula,  which  afterwards  becooKi  obLti- 
ankylosed  together  and  to  the  sacrum,  and  rated  by  the  ankylosis  of  the  botiea.  Dii^ 
considered  by  some  to  form  part  of  that  bone,  calls  it  an  "  os  paracotvleal."  analogous  to  the 
They  are  formed,  respectively,  front  three  "pHraflenal"  bone  of  the  shoulder  of  the  sunt 
points  of  ossification.  In  addition  to  these  animal.  Iliere  are  also  epiphysial  pieces  on 
there  is  along  cylindrical  terminal  spinous  or  the  ilia  and  ischia  which  represent  the  crett  sod 
btyloid  process  (g'),  which  isformed  by  asingle  tuberosity  of  those  bones  respectively, 
separate  oaaific  point,  and  becomes  ankylosed  The  solidity  and  firmness  of  union  of  the 
so  the  other  pArt  at  the  adult  period.  This  is  ischio-pubic  portion  of  the  pdvis  in  the  (lOi 
tonsidered  by  some  to  be  a  second  s.icrum,  >*  a  remarkable  instance  of  modification  and 
end  by  others  a  coccyx.  It  has  been  supposed  adaptation  of  Form  to  meet  the  requiremenii  for 
ay  Duges  to  cause,  by  its  progressive  ossific  >  strong  and  firm  hold  for  the  powerful  trinpt 
development,  the  mortification  and  dropping  crvrii,  external  obturator,  bamsirina;,  and  sil- 
off  of  tlie  tail  at  the  period  of  transition  from  ductor  muscles  in  the  thigh  of  thia  aiuiML 
the  tadpole  condition,  and  thus  closing  up  The  single  pair  of  Wiifea  also  obtain  ao  ti- 
the spinal  canal  posteriorly.  tensive  attachment  from  the  lone  ilia,  and  the 
purifiirmri  from  the  long  coccygeia  spine,  while 
Fig.  HI.  the  strong  abdominal  muscles,  acting  on  the 
moveable  ilia,  give,  as  it  were,  an  •ddilionsl 
segment  to  the  hinder  extremitiea.  In  il:i« 
manner  the  frog's  pelvis  ■■  strikingly  and  di- 
rectly adapted  to  its  leapii^  progreasion. 

In  the  Fuhei  the  pelvic  structures  dwinJIe 
to  elementary  pieces,  such  as  we  have  dkh- 
tioned  in  the  bimanal  and  apod«]  Rqitila, 
and  finally  disappear  altogether. 

The  pelvis  is  represented  in  tbcw  animab 
by  two  bones,  sometimes  coalesced  into  sa 
Bzygos  bone,  which  support  the  ventral  bu. 
In  the  Pitrvt  Ihoracici  these  are  susDendrd 
by  ligament  to  the  coracoids,  by  whicE  tbcy 
are  advanced  anterior  to  the  pectoral  ttn, 
and  connected  to  the  head ;  but  bi  tU 
Piicei  ahdoamalei  they  are  detached  toa 
the  coracoids,  and  are  suspended  in  ihi 
muscles  at  the  posterior  part  of  the  ab- 
domen. They  are,  however,  taijea  to 
great  diversity'  of  position. 

Owen  considera  the  pelvic  bones  of  fithn 

a,  anirrinr  rnv  nf  tie  F^t  ptirii ;  »,  Ml  riae     to  be  the  homologues  of  the  pMhrt ;  but.  in  the 

of  (k*  oMrtows;   c.  ptiric  tanet  imd  Jbu  of    opinion  of  Carui,  they  are  to  becoondord  ss 

TVnL  i^itt.     Their  inferior  eiid  ventral  positioa,  tbtir 

occasional  union  in  a  symphysis,  their  lit^anii 

TlMifiafA)areverylon^andcylindrical,and     coalescence,    and   their    attachment    to  the 

Greeted  t»ckwaRls,becoming  almost  horizontal     generative   organs,  however,   would  snpfiort 

in  the  Swma  pipa.  They  suspend  between  them,     rather  the  conclusion  of  I'rofesaor  Owe* ;  ibe 

by  their  apices,  the  long  transverse  processes     support  of  the  bones  of  the  extremities  IM 

and  body  of  the  sacrum,  like  the  sprittgs  of  a    being  txchuuxfy  the  lAoc  atlrBiute,  bM  also 
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nsoally  contributed  to  by  the  pubes  and  ischta. 
In  Fishes,  a  supporting  arch  from  the  spinal 
column  to  the  posterior  limbs  *  is  not  wanted, 
but  rather  a  free  and  unimpeded  motion  for 
the  caudal  extremity,  used  in  propelling  the 
body. 

In  the  Angler  there  are  two  pelvic  bones, 
each  consisting  of  a  vertical  portion,  which,  in 
(his  instance,  seems  to  represent  the  t/ftim,  and 
•  horizontal  one,  which  meets  in  a  symphysis 
with  the  one  on  the  opposite  side,  and  is  the 
boniologue  of  the  pubis,  the  pectoral  rays 
being  attached  to  the  an^e  of  union  of  the 
two  portions.  In  the  Rays  and  Sharks, 
where  the  pelvic  extremities  are  better  de- 
Teloped  than  in  other  fishes,  the  pelvic  bones 
consist  of  one  piece,  placed  transversely, 
membling  that  which  supports  the  pectoral 
fins,  and  suspended  loosely,  like  it,  by  a 
ficiBnieDt  to  the  spine.  In  the  Sharks  and 
Ckimene  are  found,  articulated  to  it,  by  means 
of  an  intermediate  cartilage,  two  club-shaped 
bones,  called  daspers,  which  are  used  to  em- 
brace the  female  in  the  generative  act.  In 
die  Torpedoj  and  also  in  the  Cydobatet  oUgo- 
dadyUt,  an  extinct  Ray,  the  pubic  bone  sends 
forward  two  processes,  somewhat  resembling 
manupial  bones.  In  the  Sturgeon,  the  pelvic 
bones  are  almost  entirely  separated  from  each 
other,  and  consist  of  small  triangular  pieces, 
with  their  apices  directed  forwards,  and  sup- 
porting the  cartilaginous  fin  rays.  In  the 
Cod-fish  there  are  two  sub-triansular  bifur- 
ated  bones,  connected  to  each  other  by  liga- 
neot,  and  suspended  from  the  coracoidt^  the 
ra^  of  the  ventral  fins  springing  directly  from 
them.  In  the  Trout,  the  pelvic  bones  are  also 


two  in  number,  flat  and  of  an  elongated  tri- 
angular shape,  with  the  base  directed  pos- 
teriorly, and  supporting  the  ventral  fins  (see 
fig.  111.  c).  In  the  Haddock,  there  is  a  single 
bone,  presenting  a  central  oval  opening  with 
the  snorter  diameter  transverse.  In  the 
Cyjmntu,  Scomber,  and  Zeut,  they  present 
backward  spinous  projections.  In  the Bkombut 
and  Loricaria  there  is  seen  an  ankylosis  of 
the  anterior  caudal  vertebrae,  forming  a  sort  of 
tacrum,  and  presenting  the  first  indication  of 
the  formation  of  this  bone  in  the  animal 
kingdom. 

Subjoined  is  a  table,  showing  the  compara- 
tive pelvic  angles  in  Man  and  the  principal 
genera  of  Mammalia,  Birds,  and  Reptiles.  The 
measurements  were  principally  taken,  with 
great  care  to  insure  correctness,  from  the 
specimens  in  the  Hunterian  Museum,  through 
ttie  kindness  of  Professor  Owen.  The  rela- 
tive size  or  total  disappearance  of  the  vertex 
bro'iliac,  sacro'Vertebntl,  and  the  iUo'pubic 
and  iUo-'itchial  angles  in  the  different  tribes, 
will  be  here  seen  at  one  view.  It  may  be 
observed  that  the  two  former  may  vary  some- 
what through  inaccuracies  in  articulating  the 
skeleton,  or  with  the  variations  of  the  ver- 
tebral curve,  and  that  the  results  here  given 
are  to  be  taken  in  this  particular,  as  approxi- 
mative only.  But  the  ilio-pubic  and  ischial 
angles  cannot,  from  the  ossific  union  of  the 
bones,  be  subject  to  such  accidental  variations. 

The  accompanying  diagram  is  intended  to 
show  the  absolute  lines  of  direction  or  axes 
of  the  pelvic  bones  and  spine  seen  in  profile, 
with  the  angles  above  referred  to,  in  the  prin- 
cipal pelvic  types. 


\i. 


rig.  112. 


Lbut  of  d&rcljow  emd  profile  angJei  of  thepdvie  bona,  1.  Human  type ;  fae,  vertebro-iliac  angle ;  fofjf, 
ncm-Votebnl  angle ;  acd,  ilio-uchial  angle ;  acb,  ilio-pubic  line,  forming  an  angle  in  all  other  animals. 
1  Ortng  type.  3.  Monkey  type,  no  Uio-ischial  angl&  4.  Edentata  type,  ilio-pubic  angle  reverted,  5. 
Canhrora  type^  ilio-isdiial  angle  recerted,  6.  Pachyderm  type.  7^  Kuminant  type.  8.  Rodent  t^pe^ 
•0  ili^-iaehial  angle.  9.  Kangaroo  t^-pe.  10.  Bird  type,  no  ilio-ischial  angle.  11.  Raptores  type,  Uio- 
ncbial  an^  ret«r«(IL  12.  Chelonian  type.  IS  Saurian  type,  ilio-pubic  angle  neverMc^  and  remarkably 
_  iMi.  .jjcjyij  angle: 
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Table  of  Comtabatiyb  Pbltio  Aholbs. 


1.  Man       ... 

i 

ii 

5fL 

• 

• 

1] 

"Tsr 

0* 

110 

» 

2.  Oranf     ... 

160 

125 

165 

150 

S.  Chimpantee    - 

155 

120 

do. 

160 

4.  Gibbon    . 

do. 

130 

0 

170 

5.  Baboon  (brown)     . 

do. 

(1(» 

110 
90) 

0 

155 

6«  Monkeys  ■       • 

]  to 
(170 

to[ 
120  ) 

0 

0 

7.  Lemur  (albifttmt)   • 

170 

120 

0 

0 

8.  Lorii  gractl>«   - 

do. 

75 

0 

0 

9.  Sloth  (j\t)      - 

145 

1-V.5 

135 

0 

10.  Hyloiton  (fouil)      • 

125 

155 
rfwrsed 

120 

160 

11.  Megatbenuro  (ditto) 

— 

do. 
revfrifd 

185 

12.  Armadillo       •       . 

155 

150 

145 

0 

13.  Ant-««ten      - 

140 

\55 

do. 

0 

li.  Uon        .       .       - 

150 

120 

0 

170 

15.  Tiger       •       -       - 

160 

110 

165 
mcned 

do. 

1(1  Leopard  .       .      • 

150 

120 

0 

do. 

17.  Hy«ia    ... 

140 

125 

0 

160 

IK  Bear  (brown)  . 

do. 

do. 

0 

do. 

19l  Badger    -       - 

do. 

130 

0 

170 

40.  Kacooo   ... 

150 

145 

160 

0 

21.  Elephant. 

120 

100 

145 

170 

22.  Rhlnoceroe     . 

125 

150 

do. 

do. 

23.  HippQpotamiM 

lf» 

125 

170 

1(» 

94.  Hog         -       -       - 

lf5 

190 

do. 

do. 

25.  Tapir      -       .       - 

125 

145 

140 

0 

26.  Hone      ... 

lar) 

/  tAK  \ 

130 

145 

0 

27.  Ox  tribe .       •      - 

\i\ 

ISO 

190 

150 

28.  Deer  tribe 

(150) 

150 

140 

150 

160 

29.  Irish  deer  (IbMU)    . 

145 

135 

do. 

do. 

XL  Oirallb    ... 

150 

140 

14« 

170 

.11.  Camel     -       -       - 

140 

120 

\hS> 

155 

J2.  Sheep  and  fonta      . 
:&].  Rata  and  mioa 

145 

170 

130 
150 

150 
0 

170 
0 

:H.  Hare       ... 

165 

120 

0 

160 

35.  Jerboa     -       •       . 

140 

145 

0 

0 

36.  Kangaroo       *       ■ 

do. 

ia> 

170 

0 

37.  Wombat  . 

160 

130 

do. 

0 

38.  Thylacinoa    (cyno- 

eeph)       ... 

1.W 

115 

da 

0 

191  Omitborhrncua 
40.  Echidna  (hjttrix)  - 

140 

120 

155 

0 

do. 

110 

0 

0 

il.  Hedgehog        .       . 

130 

150 

0 

0 

42:  Bat  ( Temate) 

0 
(150 

]<I0 
1551 

0 

0 

43L  BIfda,  generally 

<  to 

(ifio 

160 

to  [ 
160) 
]5!i 

0 

0 

H.  OMrlch    ... 

0 

0 

45  Uhca       ... 

do. 

140 

0 

0 

ifi.  CaMowary 

do. 

155 

0 

0 

47.  Apterya  ... 

155 

140 

140 
revcr$ed 

0 

48.  Eagle      ... 

150 

125 

13U 
retrned 

0 

49.  Owl         ... 

do. 

140 

14  > 
rnrrscd 

0 

5a  Chelonlan  rcpUlei  . 

130 

80 

0 

51.  Crocodiles 

J  to  \ 

140 

130 

0 

>l  IJiardi  (Monitor)  . 

•   to  \ 

160 
revtrteil 

« 

0 

Havin|(  thus  taken  a  general  review  of  the 
progressive  development  of  the  pelvic,  and 
traced  it  from  its  most  perfect  form  in  man 
to  iu  most  rudimentary  elemeiitii  in  the  fishes; 
we  can  enter  more  prepared  into  the  const* 
deration  of  the  teruU  Aomoiogia  of  the  pelvis 
and  its  ligaments. 

SERIAL  BOMOLOGIRS   OP   THE   PBLTIC  BONES 
AND  LIGAMENTS. 

The  sacrum,  according  to  Professor  Owen, 
is  to  be  considered  as  the  centrum  of  the  pelvic 
vertebral  elements.  The  ankyloaed  bodies  of 
the  ftacral  vertebrs,  at  well  as  their  coalesced 
iamioae,  spinous  and  articular  processes,  are 


sufficiently  evident  as  the  rcpreaentatives  of 
those  components  of  the  neural  ardi  in  the 
typical  vertebra.*  The  lateral  masses  of  the 
sacrum  which  support  the  ilia  are,  however, 
miide  up  of  two  elements  coalesced  together, 
as  is  shown  in  the  manner  of  their  develop- 
ment,  before  described,  viz.,  ,/&«/,  of  the  true 
transverse  processes,  or  **  diapopkjftet!*  coo* 
stituting  the  external  row  of  tubercles  seen  oa 
the  poiicrior  surface  of  the  sacrum,  and  which 
are  ossified,  like  those  of  the  true  vertebrs^by 
exteusion  from  the  same  points  of  osaificatioa 
as  the  laminae,  and  spinous  and  articular  pro- 
cesses ;  and,  tccondfy,  of  the  six  cktracieruije 
sacral  ossific  points,  three  on  each  side  of  the 
three  upper  sacral  bodies,  which  are  placed  oo 
the  anterior  surface  of  and  below  the  Ibraicr, 
between  the  sacral  foramina,  as  before  de- 
scribed. 

These  ossific  points,  as  shown  in  prepara- 
tions exhibited  to  the  British  Aaaoctatioo,  ia 
1837,  by  Mr.  Carlyle,  were  four  io  nuoiber 
on  each  side,  and  very  distinct  firom  the  true 
transverse  processes ;  and  they  were  coo- 
sidered  by  him  to  represent  the  necks  and 
heads  of  four  sacral  ribs  on  each  aicle.  Upoa 
the  truncated  extremities  of  these  three  or 
four  sacral  ribs  the  auricular  facett  are  sn^ 
ported.  They  appear  to  be  similar  to  the 
anterior  roots  of  the  cervical  transverse  pro- 
cesj^es,  upon  the  last  of  which  is  occasiooally 
developed,  in  the  human  subject,  a  short  costal 
process.  In  the  nomenclature  of  ProfesMr 
Owen,  they  may  be  considered  the  sacrai  '*/is- 
rapophyses^  but  differ  from  these  processes  at 
seen  in  the  rib-bearing  vertebrce  of  the  Croco- 
dile, in  being  developed  by  separate  and  dis^act 
centres.  Blainville  remarks  that  the  four  upper 
sacral  vertebra,  scientifically  considered,  com- 
pose the  whole  of  the  true  sacral  elements ;  sad 
that  the  fifUi,  which  he  calls  ^^sukeaermir  issa 
ankylosed  coccygeal  vertebra.  But  the  lateral 
epiphysial  plates  of  bone  before  described  — 
the  upper  of  which  forms  the  auricular  &cvt, 
op|)osite  the  three  first,  and  the  lower,  the 
sides  of  the  two  last  sacral  vertebra — would 
seem  to  connect  these  vertebrv  morr  paitiai- 
larly  together,  and  to  be  the  coalesi  f<d  serial 
homoloeues  of  the  epiphyses  formii^  the  sr- 
ticulur  facets  on  the  tubercles  of  the  nbs.  la 
the  Saurian  reptiles  these  sacral  ribs,  two  ta 
number  on  each  side,  are  very  distinctJt 
analysed,  and  have  been  before  mentioned  »• 
interveninjt  between  the  sacrum  and  the  ilia. 
The  antcnor  of  these  ribs  in  the  Saurians  vr 
said  by  Mr.  Carlyle,  to  be  articulated  co  the 
bodies  of  the  last  dorsal  and  firrt  sacnl  ver- 
tebrae, as  well  as  to  the  intervertebral  sob- 
stance  between  them':  and  the  posterior,  to 
the  last  sacral  and  first  caudal  Yertcbrc,  aikd 
to  their  intervertebral  substance — aflbrdii^ 
an  exact  homologue  to  the  true  ribs.  The 
ilia  in  the  human  fcetus,  and  for  some  yean 
alUrr  birth,  are  connected  to  two  only  of  the 
sacral  vertebrs ;  but,  in  the  adult  state,  they 

*  A  remsrksble  snslogrtiu  imtsncs  of  tbe 
cence  of  vertebne  to  form  on«  solid  mate  b  si 
thoa«  of  tbe  ccrvtcsl  rvgion  of  tbo  toUls- 
Whalo. 
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join  three  sacral  ribs,  corresponding,  as  we  a  verv  close  counterpart  in  the  cartUaget  of  the 

have  seen,  to  the  three  upper  sacral  vertebrae,  eighth  ribs,  in  Man,  especially  when  these 

Mr.  Carl)le  has  seen  them,  in  the  negro,  join  are  ossified,  as  often  occurs ;  and  the  manner 

four  sacral  ribs,  as  above  stated.  of  its  junction  with  the  pubes  in  the  human 

The  mcral  element  of  the  pelvis  we  have  subject  is  exactly  similar  to  that  of  the  eighth 

found  to  be  most  largely  developed  in  Man,  cartilage  with  the  seventh,  before  it  reached 

and  its  angle  with  the  spinal  column  most  the  sternum.     In  many  of  the  lower  Mam- 

marked,  in  adaptation  to  nis  destiny  for  the  malia,  especially  in  the  Marsupials  and  in  the 

erect  and  bipeoal  posture.     In  Birds,  also,  of  Reptiles,  we  have  seen  that  the  ischial  ribs 

bipedal  and  semi-erect  position  of  body,  it  is  reach  each   other,  and  are  connected,  like 

also  large,  and,  in  a  less  degree,  in  animals  the  pubic,  in  the  median  line.    The  formation 

whose  climbing  or  sedentary  habits  require  of  a  pubic  apophysis  or  descending  ramus  to 

an  habitual  upright  direction  of  the  vertebral  meet  the  ascending  ischium,  is  a  disposition 

column,  such  as  the  Apes,  Bears,  and  Sloths  ;  which  finds  a  counterpart  in  a  similar  apo- 

while  it  is  much  contracted,  both  in  breadth  physis  from  the  acetabular  end  of  the  ischium 

and  length,  in  most  of  the  animals  of  true  to  support  the  pubes,  which  we  have  seen  in 

quadrupedal  progression.     Its  spinous  pro-  the  pelvis  of  the  Crocodiles,  excluding  the 

cesses  are  long,  and  sometimes  united  in  a  latter  bone  from  participating  in  the  formation 

crest,  in  the  springing  animals,  and  those  re-  of  the  acetabulum,  exactly  as  the  ischia  in 

quiring  long  leverage  for  the  muscles  of  the  man  and  some  animals  are  excluded  from  the 

back  and  thigh  arising  therefrom.  formation  of  the  median  symphysis.      The 

The  coccygeal  pieces  are,  in  the  human  greatest  extent  of  this  ischio-pubic  coales- 
subject  and  the  higher  Simue,  the  aborted  cence  is  seen  in  the  Batrachians  and  the 
continuations  of  the  sacral  vertebrae,  gradually  saltator}-  Carmvora,  Ruminants,  and  Marsu- 
diniinishing  into  their  most  permanent  and  pials  ;  its  entire  absence  in  some  of  the  Che- 
principal  elements, — the  bodies  of  the  ver-  Ionian  and  in  the  Saurian  reptiles.  In  the 
Uixm,  The  upper  ones  show  also  rudimen-  Birds  and  Bats  it  is  often  present  even  where 
ury  transverse  processes,  and  the  first  pre-  there  is  no  median  symphysis, 
sents  well  marked  articular  processes  to  join  The  iliac  element  has  been  seen  to  be  largely 
with  those  of  the  sacrum,  or  sacral  horns,  developed  in  its  shaft,  and  placed  very  ob- 
Dr.  Knox  considere  the  1st  coccygeal  ver-  liquely  on  the  lumbar  vertebrae  in  quadrupeds 
tcbra  to  be  the  representative,  in  man,  of  a  characterised  chiefly  b^  saltatory  quadrupedal 
dais  of  vertebrae  distinct  both  from  the  sacral  progression,  and  requiring  long  hold  for  the 
mA  remaining  coccygeal.  great  muscles  of  the  hip,  as  the  Camivora,  the 

b  Man  these  bones  are  placed  very  obliouely.  Deer  tribe,  the  Monkeys,  the  Horse,  and  the 

loinpport  the  pelvic  viscera;  but  in  the  lower  Frog,  —  while  it  is  contracted  to  a  reniark- 

Dnnmals,  the  Birds,  and  especiallv  the  Reptiles  able  decree  in  the  Walrus  and  Seal,  which 

and  Fishes,  they  are  placed  in  the  line  of  the  approach  in  their  habits  the  Cetaceans  and 

vertebral  column,  and  are  developed  as  caudal  Fishes,  in  whom  the  iliac  element  of  the  pelvis 

mtcbne,  in  adaptation  for  their  various  uses  in  is  the  first  to  disappear  altogether.    Its  alae 

propulsion  or  prdiension,  &c.    In  many,  they  we  see  elongated  behind  the  sacrum  in  those 

present  not  only  a  complete  neural  arch  and  animals  whose  pseudo-sedentary  habits  require 

spine;  enclosing  the  caudal  continuation  of  a  long  leverage  for  the  muscles  of  the  back 

the  spinal  chord,  but  also  an  anterior  or  hoemal  arising  from  the  iliac  crest,  such  as  some  of  the 

arch  and  spine,  to  enclose  .and  protect  the  Rodentia  and  the  Kangaroos — and  its  alse,  on 

arteries  of  the  tail.  the  contrary,  to  be  expanded  in  those  requiring 

Thci&s  evidently  consist  of  the  shafts  of  the  support  to  the  abdominal  viscera,  either  from 

three  or  four  sacral  ribs,  coalesced  into  one  their  size,  as  in  the  Padujdermaia,  or  from  the 

inan  of  bone  on  each  side,  and  constitute  erect  or  semierect  position,  as  in  Man  and  the 

the  bomologues  of  the  shafls  of  the  thoracic  Sloths. 

nbs,  termen  by  Owen  the  ** plevrapophysei"  The  ischiadic  element  has  been  seen  to  be 
The  descending  branch  or  body  of  the  ischium  adapted  ^  by  its  large  development  and  direct 
is  considered  by  the  same  writer  also  to  form  line  with  the  ilia,  for  saltatory  progression,  re- 
one  of  these  pleurapophyses.  The  develop-  quiring  a  long  leverage  for  the  flexor  muscles 
n)ent  of  the  whole  of  the  ischium,  as  well  as  of  the  leg,  as  in  the  Camivora,  the  Deer  tribe, 
the  pii6i$,  from  a  single  and  separate  centre ;  the  Rodents,  the  Kangaroos,  and  the  Birds; — 
Md  the  connection  of  both  these  bones  to  the  or,  for  the  support  of  the  sacrum,  by  its  angu- 
ilium  in  the  cotyloid  cavity,  seems,  however,  to  larity  with  the  ilium,  and  by  its  elongated  tube- 
place  the  whole  of  each  bone  in  the  same  rosities,  in  the  Ox,  Hippopotamus,  and  some 
nlative  position,  and  to  class  them  both  with  otbera,  and  by  ankylosis  with  the  sacrum,  as 
the  choodro-sternal  elements,  or  "  hamapo*  in  the  Sloths,  Bats,  and  Birds ;  —  or  for  the 
pAysTf^oTtbe  thoracic  ribs.  Professor  Owen  support  of  a  carapace,  as  in  the  Armadilloes  ; 
eonsidera  that  the  pubes  and  the  ascend-  — or  for  the  true  ischial  sedentary  support  of 
in;  rami  only  of  the  ischia  are  the  homo-  the  body,  as  in  the  Apes  and  Monkeys, 
lofpies  of  the  rib  cartibiges, — an  arrangement  The  pMe  element  has  been  likewise  seen  to 
that  woaU  make  a  separation  of  the  ischium,  be  in  a  direct  line  with  the  iliac  shafi  in  Man 
which  its  mode  of  development  from  a  single  only,  destined  to  the  truly  erect  posture; — and 
icntrt  would  hardly  justify.  The  bent  and  in  those  animals  formed  for  quadrupedal  pro- 
boak-like  form  of  the  Mammalian  ischia  finds  gression  to  be  short  and  pUced  at  a  more 
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less  marked  ilio-pubic  angle,  bo  as  to  be  out  implanted  upon  the  pubic  spine.*    In  nmMrt 

of  the  way  of  the  approximated  femurs,  in  of  this  opinion,  it  may  be  stated  that,  to  Pou* 

their  semi-flexed  and  angular  movements  on  part's  ligament  near  the  spine  of  the  pubv, 

the  pelvis; — but  in  those  habitually  requiring  cortticies,  similar  to  those  in  the  stylo*oyoid 

a  semi-erect  position,  as  the  Sloths,  to  he  ligament,  are  said  to  have  been  found  in  the 

longer  and  less  angular.     It  is  also  unusually  human  subject.     The    cartilages  upon  the 

long  and  oblique  in  the  Seal  tribe,  with  re-  pubic  plate  of  the  Cameleon,  before  men* 

ference,  probably,  to  a  tapering  extremity  and  tioned,  are  also  significantly  homologous  to 

fish-like  outline.  these  cornicles  and  to  the  marsupial  boon, 

The  iiiac  crett  and  its  potterior  spmes  and  as  well  as  that  upon  the  anterior  pubic  angle 

tuberosity  are  the  hypertrophied,  coalesced,  in  the  Salamander,  and  considered  by  Dugb 

and  spread-out  iuberclet  of  the  sacral  ribs,  a  as  having  a  marsupial  character, 
homologue  which  will  be  made  more  evident        The  epiphifsiat  plates,  forming  the  articabr 

by  the  consideration  of  the  homologues  of  the  surfaces  of  the  pubic  symphysis  in  man,  sre 

pelvic  ligaments.     The  epipleural  spines  of  analogous  with  those  which  form  the  owt* 

rishes,  and  the  costal  appendages  of  Birds,  cu/ar  sacral  facets, 
show  the  serial  homology  of  these  processes.  In  the  immature  Potoroo,  there  is  a  tri- 

The  Y'shaped  epiphysial  cotyloid  bone  of  angular  wedge  of  bone  inserted,  wi(b  its  apri 

M  Serres  has  been  considered  by  some  to  forward8,betweenthe  pubic  bones  postcnorir: 

represent  a  marsupial  bone ;  but,  seeing  that  and,  in  the  adult  Kangaroo,  we  have  seen  that 

in  the  marsupials  themselves  these  Y-shaped  a  single  V-shaped  epiphysis  ia  placed  with 

bones  and  the  real  marsupial  bones  also,  co*  the  apex  upwards,  between  the  ischial  boon 

exist,  this  opinion  cannot  be  considered  as  at  the  lower  part  of  the  ischk>-pubic  s\iii- 

tenable.    ^  physis,   and  forming  a    prominent   verticil 

In  the  immature  Potoroo,  as  described  by  median  ridge    on    its  anterior    aspect  (mc 

Owen,  there  is  another  epiphysial  cotyloid  Jig.  99.  c).    These  epiphyses  appear  to  rewlt 

bone  forming  part  of  the  anterior  margin  of  from    ossification,  by  independent  centres, 

the  acetabulum  (see  fig,  110.  Art.  Marsu-  of  the  inter-pubic  and  inter-ischial  fibro-esr- 

pialia);   and  one  of   a  similar  nature  and  tilages,  and  to  constitute,  in  these  antmal». 

position  is  described  by  Geoffroy  St.  Hilaire  a    serial  homology  with  the  oentrml  osafe 

as  present  in  the  acetabula  of  the  Rabbit,  and  points  of  the  sternum  and  xiphoid  appenda; 

is  considered  by  him  to  be  a  rudimental  mar*  and  they  may  be  considered  as  reprebcnted  io 

supial  bone.    There  seems,  however,  greater  the  human  subject  by  the  utter^pubie  fibrr- 

reason  to  suppose  that  both  these  cotyloid  cartilages^  which  are  continued  along  the  sb- 

epiphvses  are  rather  of  the  nature  of  those  dominal  walls  to  their  sternal  homologues  br 

complementary  ossific  points  which  are  seen  in  the  Unea  alba  ;  as  the  pubic  and  ischial  de« 

the  opposed  articular  surfaces  of  the  bodies  of  ments  themselves  are  represented  bjr  the£ww 

the  true  vertebrse,  and  also  in  the  sacral  ver-  transverstt,  and  their  cotyloid  junction  by  the 

tebne,  and  in  the  articular  ends  of  some  long  external  border  of  the  aponeurosis  of  the  es' 

bones, — as  those  forming  the  elbow-joint.  temal  oblique  muscle  and  the  &uea  semibumu. 

From  the  position  of  the  ilio-pectineal  emi»  The  two  cartilaginous  plates  of  the  pubic  s^a- 

nence  or  spine  at  the  junction  of  the  ilium  and  physis  would  seem  to  be  the  homologicil  rt- 

pubes  opposite  to  the  superior  limb  of  the  prcsentatives  of  the  double  laterai  ossijc  pomtt, 

cotyloid  Y-shaped  bone,  it  would  seem  as  if  oflen  found  permanently  separated  by  an  opcth 

this  process  were  connected  with  it  by  a  con*  ing  in  the  lower  pieces  of  the  human  stcfnam 

tinuation  of  its  ossification  upwards.    As  this  and  in  the  bifurcated  xiphoid  appendage, 
spine  is  coexistent,  as  seen  particularly  in  the        We  have  seen  that,  while  in  the  Kangaroo* 

Monotrcmes,  in  a  great  state  .of  develop*  and    the  leaping  Rodents,  Ruminants,  ami 

mcnt  with  the  marsupial  bone,  the  opinion  Camtvora,  the  ischial  and  piubic  symphytes  are 


that  it  represents  that  bone,  seems  to  be  largely  developed  and  coalesced,  and  aecon,  ia 

quite  untenable.    We  have  seen  it  most  de-  many  cases,  to  be  compensatory  tor  the  wok* 

veloped  in  those  animals  whose  posture  or  ness  of  the  sacral  portion  of  the  pelvis ;  in  the 

structure   requires    largely-developed    psotg  Sloths  and  some  othera  the  ischial  wjmihim 

parwt  muscles,  as  in   the   Marsupials    and  is  entirely  wanting  i  and  in  the  Bats,  Sore«s 

Monotremes ;  the  tendons  of  those  muscles  Moles,  and  Birds,  the  elements  of  the  pobic 

being  implanted  upon  them,  presenting  a  close  symphysis  also  entirely  fail.     A  coo^tAl 

simiurity  to  the  implantation  of  the  anterior  and  similar  deficiency  of  this  symphystt  bss 

scaieni  muscles   into  the  scalene  tubercle  of  been  observed  in  some  human  pelvic  val* 

tlie  first  rib,  to  which  this  eminence  would  be  formations,  from  arrest  of  developmeot.  Tbii 

thus  homologicallv  related.  deficiency  may  be  well  compared  to  a  bir 

The  marsufnal  bones,  being  developed  in  the  congenital  absence  of  the  sternum, 

tendons  of  the  external  oblioue  muscle,  present  stances  of  which  have  been  recorded, 
the  greatest  homology,  botn  in  position  and        The  loss   of  pelvic  firmneaa  con 

office,  with  the  spines  of  the  pubes  in  Man  and  upon  this  is  compNcnsated  for,  in  great  part,  m 

some  animab ;  and  it  would  appear,  fi'om  the  the  animals  just  named,  by  the  ossiftntfina 

manner  in  whidb  the  cremaster  muscles  play  of  another  pelvic  element,  the  joow-Msfir. 
over  them,  as  if  they  were  formed  by  an  os* 

sification  of  that  part  of  the  tendon  which  ia       •  Uar«nt  and  Owen  eonsidrr  \hm  boot*  m 

called,  in  human  anatomy,  the  external  pillar  tesamotd   trochloar    ossvios.     (8«a  Art 

of  the  ring,  or  PouparVs  ligament^  and  which  ia  pialia,) 
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These  are  represented  in  Bfan  and  Mam«  easily  their  homologues  in  the  dumdro^itemaf 

oulia  geaerally  by  the  Mcro-ioo/ic  ligamenii,  ligaments.  The  anterior  and  poiterhr  peripheral 

•od  appetf  to  be  ossified  by  extension  from  inler'ptUnc  ligamenit  are  repetitions  of  the 

the  epiphysis  of  the  ischiadic  tuberosity,  and  similarly   placed    and   constituted    tAandro" 

(torn  toe  ischiadic    spine.     In  Birds,   they  sternal,  which,  like  them,  connect  the  haema« 

coostitute    an   important    element   of  the  pophyses   together    across    the     interposed 

pelris,  and  are  separated,  more  or  less,  from  elements,  as  well  as  directly  to  the  endo- 

the  iflchium  and  sacrum  by  a  faintly  marked  sternal  bones  and  inter-pubic  fibro-cartilage. 

future,  more  evident,  however,  at  the  sacral  The  iuperior  pubic  ligament  finds  its  homo* 

extremity.    Taken  in  a  scientific  point  of  logue  in  the  inter^davicular,  and  the  tub-pubic^ 

riew  they  represent  two  additional  pelvic  in  the  ckondro^^nphM  and  tnterckondral  fibres. 

n6  Mkafti,  or  pUurapophyses,  of  the  two  lati        It  would  be  easy  also  to  point  out  the  fittif- 

tarrai  vertebne*  and  are  implanted  on  the  cular  homologues  of  the  two  regions;  but 

sacrum,  in  the  human  pelvis,  in  the  site  of  ftpace  will  not  permit  more  than  to  mention 

the  two  lower  lateral  epiphysial  plates  of  that  the  evident  ones  of  the  external  and  internal 

bone,  exactly  as  the  ilia  are  articulated  upon  oblique  muscles  with  the  similarly  pkced  and 

the  diree  upper.  Their  extension  to  the  coccyx  directed  intercottaU:  of  the  levator  ani  with 

would  also  seem  to  connect  them  with  the  the  diaphragm ;  and  of  the  pyriforme$  with  the 

dements  of  the  first  coccygeal  vertebrae  ;  —  p^oce  muscles.     The  internal  obturator  muscles 

and  their  attachment  to  the  bchia  would  be,  would  represent   the  triangularis  stemi  and 

in  this  point  of  view,  a  repetition  of  the  kind  of  transversalis  abdominis;  and  the  external,  the 

mrioQ  of  the  latter  bones  with  the  descending  lesser  pectoral  and  external  oblique  muscles, 

pabic  rami,  as  the  cartilages  of  the  fiilse  ribs        The  homologues  of  the  pelmc  bones  with 

ire  connected  conaecutivdy  to  each  other  in  those  of  the  shoulder  are  best  seen  in  the  Rep- 

the  thorax.  tiles.     According  to  Duges,  the  pelvis  of  the 

The  obturaior    and  sacro'SciaHc  firamina.  Salamander  has  a  close  resemblance  to  the 

couidered  m  this    fight,  constitute  simply  shoulder  of  the  Cameleon. 

consecutive  and    enlarged  inierchondral  and        The  Hium  is  generally  considered  to  be  the 

uierntial  spaces  respectively ;  the  lesser  sa-  homologue  of  tne  scapula  ;  the  pubis,  of  the 

m>-«ciatic  foramen  becoming,  in  the  Sloths,  clavicle;  and  the  ischium,  of  the  coracoid  bone. 

Bats,  and  Birds,  entirely  obliterated.    This  Meckel  considers  the  body  of  the  ischium  to 

anmier  of  viewing  them  explains  the  ap-  represent  the  spine  of  the  scapula;  while,  in 

pamtly  indifferent  way  in  wnich  the  boun-  the  opinion  of  Oken,  the  pubis  represents  the 

dariei  of  these  openings,  especially  the  ob-  acrondon  process,  and  the  marsupial  bones  the 

tonor,  are   left   incompleted,   or   enturely  davicles, 

ohfatcnited,   in   Birds   and    Reptiles.     The        In  the  shoulder  of  the  Cameleon,  the  sca- 

<y)W  Hofoft  may  be  thus  considered  as  the  pula  is  longer  even  than  the  ifium,  and  the 

conmeocement  of  the  obturator  separation,  fiircuhir  clavicles  and  coracoids  are  ankylosed 

ud  the  formation   of  two  obturator  open-  together  like  the  ischium  and  pubis.    And,  in 

infs  as  in  the  Ostrich,  may  be  readily  ex-  the  pelvis  of  the  Crocodile,  we  have  seen  that 

plained.  the  ischium   excludes  the   pubis  fi-om  the 

The  obturator  membrane  may  also  be  thus  formation  of  the  acetabulum  by  an  apophysis 

reUted  to  the  anterior  intercostal  aponeuroses^  which  overhangs  that  cavity,  somewhat  as  the 

*od  die  membranoms  expansion  of  the  upper  human  coracoid  process  intervenes  between 

horder  of  the  great  sdatie  kgaments  (before  the  slenoid  cavity  and  the  chivicle. 

MtioDed  as  connected  with  the  fiiscia  cover-        Tne  ascending  branch  of  the  ischium  may, 

^t  the  faitemal  obturator  and  pyrifbrmes  mus«  further,  be  taken  to  represent  the  epicoracoid 

dn).  to  the  posterior  intercostal  Ggaments.  bones  of  the  Monotremes,  Lizards,  Batrachians, 

The  hoDoiogiies  of  the  kgaments  of  the  <^nd  some  Fi8hes,^a8  the  Cod,  Carp,  and  Perch, 

'^fro^iBae  articulations  are  readily  fomid  in  ^^  the  Cock-fish,  Snipe-fish,  ana  Lancet-fish, 

those  connecting  the  head,  neck,  and  tubercles  these  bones^  are  joined  in  a  kind  of  symphysis, 

of  die  tbofacic  ribs  to  the  vertebne.  forming  an  independent  arch  behind  the  sca- 

The  mUerior  and  superior  sacro^iSac  Sgaments  pular  arch, 
veeridemly  repetitions  of  the  ofi/cnbr  or  #/«/-        And  those  bones  of  the  scapular  arch  oi 

^'  costo-^ertebrul ;  the  superficial  fibres  of  the  the  Fish,  which  are  considered  by  Owen  to  be 

r^'terior  saeroMsac^  repetitions  of  the  posterior  the  coracoids,  (but  by  Meckel,  Agassiz,  Geof- 

^"^do-tFonsverwe;   the   deep  fibres,  or  inter*  f^J*  and  Spix  to  be  clavicles,)  unite  also  in  a 

<*>*(««  aamM/Sse,  of  the  middle  or  interosseous  median  symphysis,  presenting  an  homologous 

<^<to4rsw)gf  jg ;  and  the  Uio4mnbar  and  lumbo*  affinitv  to  the  ischial  symphysis  seen  in  the 

■>nv/  ligaments,  of  the  oblique  or  anterior  costo*  Reptiles. — the  whole  of  these  symphysial  ele- 

'^'"nvraeliganKntsoftheribs.    The  connec-  ments  being  represented,  combined,  by  the 

tiooofthelast-iiaaied  ligament  with  the  trans-  elongated    ischio'^pubic    symphysis    in    muny 

vmpfoteas  of  the  vertebn  above,  and  with  Mammalians,  but  especiidly  in  that  of  the 

"^.  i&c  cmt  bdow,  is  rery  similar  to  the  Marsupials  and  Monotremes. 
^^^^  directioa    and    attachments  of  the  (John  Wood,) 

T'^iologoas  costo-transverse.    The  ossifica- 

*»  of  these  ligamenu  in  Sloths,  Bats,  and  ^^V^^^JF^-  ":  ^^''TT^     Anatomy,    by 

»««*««fafeeaycoiMierted  pelves.  tomico-Chinirgicri  Vi.w»f  th.M.l.M,d  Fenul. 

J.*^     "  ••  0»e  pwic  tympkym  find.  PelvM.     £nqreIopadie     Aiutomlqu.  —  JonnUn't 
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Tra^Utaon;--  Ostoologie  and  Syndesmologie,  w    veiopmeni,  in  which  the  shape  deviates  fmm 


IK.  and  IS^  Mechanik  der  Menachlichen  Gehwerk-  major  J*  ^The  irregularitj  in  this  pelTis  coo- 

seuge,  GGttingen,  1836.    Memoira  de  rinstiiate,  aists  in  all  the  diametera  being  in  etetu,    \i 

i^ttL vi.,  180().— 7W«,  Memoir  »arlea  Oa  du  Dawiii  ^  not  uncommon.     Burns  records  ooe  «- 

n^i'J^^rtTHJ;    V    ^""n:^'^^.?*.  ^^^IV^"**  i;  ample.    Dr.  Murphy  has  another  m  hi.  poi. 
partu  dilatatione.    iVaeoolf,  Des  prmcmaux  Vices  de  '•  j  .u       • '•    ^i_    m  rv*^ 

Conformation  da  Baasin,  tradoit  par  banyan,  Paris,  !?«f'*^"»  «»?  5^**®. "  ?"  .'"*  ¥"•? ."?  ^'  *""?  • 

1840. —Das   weibliche  Becken,    Carlsmhe,    1826.  CoUege  a  thtfd,  the  brun  of  which  measum 

JJr.  W.  ffunUTt  on  the  Symph3'8ia  Pubis,  London  6  inches  transversely,  by  5  inches  sntero- 

Medical  Observer  and  Inquirer,  vol.  ii^  No.  28.  posterioriy.     The  largest  hitherto  recorded  ii 

^nret,    1  Art    d^    Accouchinents,    Paris,    1768.  ^^^  ^    q^^  j^  i^  Tournettc,  who  gives 
BotriA,  Madame,  Memoir  derArtdesAccouchments.  '  k, 

Jtf«,7^V»  I^tures  OT  ParturitioD.  1845.^^  The  distance  between  iliac  cresU     -.Hi 
batham,  Ob«letnc  Medicme  and  Surgerv.    (^urchtU,  *  „•«•«  ,^„*^..:^-  j:-- ,  -.r  x-:—  ti 

TheoryandPracUceofMidwifery,184i.  RudimenU        >•     Antero-postenor  diam.  of  6n«i     -    ^ 
of   Civil    Engineering,   by  H.  Law,   Wv.   Eng.        ..     Transverse  duun.  of  do.       -    6^ 

GntnCi  Outlines  of  Comparative  Anatomy.    Caru^  Both  the  diameters  otxhtu^triorouiUi  -    j\ 
— Introduction  to  Comparative  Anatomy,-^y  Gore.         The  diModvantaget  of  this  pelvis  are  said  to 

5ff*^'o.P"J?*^  of  Comparative  Anatomy,- by  be  prolapse  and  displacement  of  thevisctn. 

Tulk,  1845.     Cu9*€t'§  Ossements  Fossils;  Regne  ..,^ri^„ T-.-.„i.u„   1}  ♦u^  c...-    :—- -^l-.  ,.' 

Animal;  Lemons d'Aoatora.Comp.    Owen's  H ante-  ""'^^^^  expulsion  of  the  fetus,  mverooa  ot 

rian  Lectures,  toL  U.  ;  Homology  of  the  Vertebrate  t"®  uterus,  and  want  of  the  proper  nnpirM 

Skeleton ;  Otfteogranhy  of  Pilheci,  and  Anatomy  of  of  rotation  on  the  head.     Retroversion  of  the 

Apleryz  and  Mylodon  in  the  Transactions  of  the  uterus  and  its  prolapse  in  the  impregnated  itite, 

Zoological  Society,  vol.  i.  andii    Blainmlle*i  Oste-  are  said  by  some  to  be  most  conunoolT  ob- 

ographie  Compartfe.     Knox,  ia  Lancet,  1839-40,  served  in  larire  oelvea. 

and  in  Medical  Gazette,  1843.      OAw'a  Phvsico-  "   «  d  ,.^  ^^ts      •    <,  »      t    .i- 

Philosophy  br  Tulk     Carlyie,  Report  of  British         ,  .^^'^f  equabilUer  jmfo  aufiflr.*-  Id  lhi« 


tory  of  Mankind,  1836,  Srd  ed.  Naegele  thinks  it  to  be  more  common  than  hd 

Pelvis,  Abnormal  Anatomt  op  the. —  been  supposed  by  Bandelocque   and  oiiicr 

From  the  close  relation  of  this  structure  to  writers  on  midwifery.     Velpean  gives  rto 

the  processes  of  child-bearing,  the  most  im-  cases  of  **  EtroUette  abiolue  ^  {Jcmnml  Co«- 

portant  of  the  alterations  to  which  it  is  liable  plenientaire)^  in  which  the  diminution  vat  sp 

by  disease,  are  such  as  produce  deformity  and  great  that  one  woman  died  imdeltvcred,  aol 

obtirticUon  of  the  passages,  and  occurring  in  the  the  other  underwent  the  CiesariaD  opcrsim. 
female  subject.     In   the  experience  of  Dr.       It  was  considered  by  Alexander  Shav*,tbit 

Robert  Lee,  about  one-sixth  of  all  the  cases  proportionable  contraction  of  the  pdvic  u- 

of  difficult  parturition  in   London,  depend  ameters  is  very  common  in  rickety  subject!,  j 

upon  contraction  of  the  pelvis  from  arrest  of  from  want  of  proper  osseous  developnicat,  aa^ 

development  or  distortion.     In  the  male  sub-  that  it  b  generally  accompanied  by  corres^»»i- 

ject,  they  are  interesting  mainly  as  to  the  li^ht  ing  diminution  of  the  size  of  the  bones  of  \u 

they  may  throw  upon  we  orocesses  and  me-  lower  extremities.  The  experience  of  Rokitaa- 

chanisma  of  the  abnormal  coanges.  sky  also  favours  the  opinion  that  this  pro(«<- 

On  reviewing  a  sood  collection  of  abnor-  tionate  contraction,  Hkithout  distortioo  of  t/c  . 

mal  pelves,  we  find  them  susceptible  of  the  pelvis,  n)ay  be  produced  by  ricLets.  N^tvi* 

following  classification,  of  which   the  prin-  tiowever,  records  three  female  pelves  afcttoi 

cipal  part  are  interesting  chiefly  to  the  obste-  with  tlits  deformity^  which  presented  no  ip- 

tncian,  but,  in  a  great  degree,  to  the  surgeon  pearance  whatever  of  rickety  change,  ociifcrr 

and  general  pathologist  also.  m  strength,  weight,  nor  texture,  one  bc^c 

PsLvic  Deformitirs  and  Obstructions,  even  heavier  than  usual ;  nor  were  there  a*) 

— Veftirmiiiet  c€  the  pelvis,  properly  so  called,  rickety  symptoms  in  their  hiatoir.     T«o  •-: 

are  all  such  departures  from  the  adult  *'  itati'  the  subjects  died  after  severe  itmtniatts^ 

Hard,  **   in  size,  build,  and  conformation,  as  labour ;  and  the  third,  after  one  nuacanu^i. 

are  sufficiently  marked   to    influence  child-  died  undelivered  of  the  second  concq^tk  , 

bearing.  from  rupture  of  the  uterus ;  companaoo  •  *  > 

They  have  been  variously  arranged,  but  the  child's  head  afterwards  showing,  that  ci- 

seem  to  fall  best  under  two  heads:   viz. —  livery  of  a  living  child  would  have  brca  in- 

].  Konnal  irreguIarUiet — including  all  those  possible  without  the  Ciesartan  section.    T^c 

which  present  tlie  shape  and  proportions  pro-  diameters  were  ceoerally  above  an  larA  V«> 

per  to  the  healthy  pelvis  at  some  period  of  its  than  the  standard  measurement.     Hie  ^n  ■ 

development ;  and, — 2.  Dittortions^ — including  these  subjects   were   from   twenty -three  t  > 

all  such  peculiar  alterations  of  shape  and  size  thirty-two  Tears,  showing  that  the  contfac:>  j 

as  are  consequent  upon  disease  or  injury.  was  an  adult  deformity.     Ther   wcr  a*** 

1.  Kormal  trrrgufariiics  may  be  subdivided  about  or  above  the  average  height.    Voai' 

into, — Equable  deviations^  in  which  the  general  of  low  stature,  indeed,  have  moat  coaoDi*-  • 

form  and  appearance  are  similar,  and  the  dia-  large  pelves  as  well  as  laree  heads,  aou  **( 

meters /Nnopor/ioaa/c  to  those  of  the  "itoRr/zirrf**  not  more  liable  to  tliia  deformity  than  tW^ 
pelvis  ;  and,— /rrc^a/arito  fnm  imperfect  de-        •  Bled.  Chiruig.  Transac:ioo^  tiO.  xvii. 
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of  taOtf  rtatoTC ;  the  height  of  the  individual    days  afterwards  from  the  consequences  of  in- 
beinc  dependent,  chiefly,  upon  the  length  of    discretion  in  diet.  ^ 

the  lowS^tremity  and  spinal  column,  which        Out  of  the  three  wsesof  pehu  eav^UUer 
hi  these  cases  are  disproportionate.  Mo  ^^^^  Pven  by  Professor  Busch  ♦,  and 

TTie  pdfis  of  the  trie  dwarf,  however,  in    quoted  by  Dr.  Rigby,  there  was  a  fatal  termi- 
coiDiiion>ith,andinpropo^^^  nation  in  two  mstances.      "  o"«,««f'.^°^ 

BTttem  MeiBlly,  is  contracted  and  stunted  in  peine  diameters  were  umveijally  ha^f  an  inch 
g^wth.  In  the  Museum  of  the  Edinburgh  In.  below  the  standw-d  swe.  In  another,  which 
firmsrv.isebeskeleton  of  a  male  adult  dwarf,  in  resembled  that  of  a  child,  they  were  contracted 
which  the  pelvic  pieces  and  epiphyses  are  not  in  every  direction  three  quarters  of  an  inch, 
nirited  by  tone,  but  there  is  no  distortion.  The  The  last  ought,  prob^ly,  to  come  under  the 
jm  sre  infantile.  The  pelvic  bones  in  the  well-  denomination  of  an  infantile  pelvis, 
known  skdeton  of  the  female  dwarf  in  the  In  the  above  cases,  the  contraction  of  the 
Huoterian  Museum  are  in  a  similar  incom-  pelvic  diameters  is  marked  and  abtoluie;  but 
plele  condition.  Sudden  and  universal  «  ar^  there  is  a  consider^le  claw  of  cases,  included 
mt  of  dcvelopmenir  is  apparently  the  cause  among  the  vanatiofiM  of  measurement  of 
of  th»  curious  immature  condition.  normal  pelves,  m  which  the  diameters  are 

In  Naesele's  collection  is  the  pelvis  of  a  diminished  in  a  much  less  degree,  and  yet 
female  dwarf,  aged  tbirty-one  years,  whose  their  relathe  disproportion  to  those  of  a 
bdtht  was  3  fe^  6  inches,  the  measurements  hulky  foetal  head  may  be  so  great  as  to  call 
oiwhicharegiveoas  a  specimen  of  a  distinct  for  instrumental  aid  m  parturition.  Naegel^ 
kind  of  ^  pMt  equiibilii€rju$tonmiaf^' by  ihfit  however,  concludes  that  the  contraction  of 
eminent  author  in  the  Appendix  to  his  valu-  the  pelvis  itself  (without  any  complication 
able  work—-  Das  sckfUgverengU  Beckenr  as  with  unusual  bulk  of  foetus)  should  be  con- 
follow  —  -o         o  aidered,  in  most  cases,  as  the  cause  of  the 

iii.Une.«    difficulty  of  labour,  and  that  this  kind  of 
Between  the  sacral  promont.  and  tip  of  faulty  pelvis  merits  the  especial  attention  of 

coccyx      •  -  -  -33      the  accoucheur  as  much  as  others,  and  the 

Between  the  sdatic  tuberosity  and  iliac  more,  that  from  the  absence  of  evident  ez- 

crctt         -  -  -  •  5    -5      ternal  symptoms,  the  difficulty  of  diagnosis  is 

Between  sciatic  tuberosity  and  linea  greater  than  in  rickets  or  malacosteon. 

innom.       -  -  -  -2    7  The  oattf^  of  most  of  the  cases  of  propor- 

Stptnoir  openmg,  conjugate  diam.       -  3    0      tionably  contracted  and  enlaiged  pelves  is 
^         ^       transverse  do.  -3    7      only  to  be  looked  for  among  those  of  Nature|8 

Cndy  antero-poslr.  do.       -  3    3|    aberrations  which  result  in  heads,  extrenii- 

M  transverse  do.  -30      ties,  &c.  disproportionate  to  the  rest  of  the 

I^frior  9pemmf,  transverse  dlam.  -  3  0  body.  The  small  pelvis  may  be  considered 
Length  of  pabic  sy rophyris  -  -  0  11  as  one  in  which  the  development  in  shape  has 
The  pelvis  was  perfectly  repilar  and  nor-  £one  on  to  completion,  but  the  development 
mal  in  symmetry  and  proportion,  presenting  m  sbse'  arrested  bv  some  cause.  This  cause 
iU  the  sppearances,  in  these  respects,  of  the  has  been  attributed  by  Mr.  Shawf  to  a  general 
aJult  **  tlamdard^  The  sub-pubic  arch,  the  rickety  disease  in  many  cases, 
acnl  curves,  the  direction  of  the  ischia  and  In  addition  to  its  effect  in  seriously  im- 
thc  curvature  of  the  pectineal  line  were  per-  peding  the  passage  of  the  foetal  head,  a  small 
fectly  regular.  The  sacral  bones,  however,  pelvis  of  this  kind  is  said  by  Ramsbotham  to 
■nd  the  three  piecea  of  the  innominate  bones,  cause  retroversion  of  the  uterus  in  some 
were  oaited  by  cartilage  only,  ossification  not    cases. 

htTiDg  taken  place.  In  this  respect  only  is  IrreguUm&es  from  hnperfeci  development 
this  pelvis  allied  to  the  chiss  of  deformities  re-  InfaniUe  /ir/oif  — This  form  of  peWis  is  cha- 
tukiog  from  imperfect  development,  or  to  an  tm-  racterised  by  the  persistence  of  tne  form  of  the 
■ot  w  pelvis.  These  peculiarities  may  possibly  pelvis  whicn  is  normally  but  transitorily  pre- 
he  explained  by  supposing  the  '*  am$t  of  </e-  tent  under  the  age  of  puberty.  Its  appear- 
^firtpment^  which  dwarfed  the  woman,  to  have  ance  corresponds,  in  some  degree,  with  the 
taken  place  after  the  age  of  puberty,  and  the  characters  of  the  infantile  pelvis  described  in 
drrek)pment  of  the  sexual  organs,  but  before  the  first  section  of  this  article,  of  which,  in 
the  anion  of  theaacml  and  innominate  pieces,  the  respect  under  consideration,  the  most  im- 
that  is,  between  the  fourteenth  and  sixteenth  portent  are,  the  preponderance  of  the  antero" 
years.  Hi«s  supposition  is  moreover  strength-  potterior  diameters,  which  are  larger  than  the 
coed  by  the  fact,  that  the  ischio^pubic  rami  transvene ;  the  contraction  of  the  sub-pubic 
*ere  firmly  united,  that  the  woman  had  men-  arch  ;  the  shallow  and  diminished  cavity ;  the 
ctnated  at  the  proper  period,  and  that  all  approximation  of  the  ischial  tuberosities ;  the 
the  limbs  were  in  normal  proportion  to  the  flat,  expanded,  shallow,  and  rounded  ilia,  and 
Uidj.  Neither  in  the  history  of  the  case,  die  increased  obliquity  of  the  superior  plane, 
nur  ia  the  appearance  of  the  skeleton,  was  The  pieces  of  the  sacrum  and  innominate 
there  any  sign  of  rickets.  The  woman  had  bones  are  generally  incompletely  united  by 
t^ecome  pregnant,  and  by  the  advice  of  the    ossification. 

iBcdical  attmdanta,  premature  labour  was  in-        In  a  pelvis  described  by  Naegele^,  taken 
<hKed  at  the  sixth  month,  and  the  patient  was    from  an  idiot  girl  aged  twenty-one  years,  who 

"fdj  deUvered  by  the  forcepe,  but  died  ten       .  ^^^  ZeHachrift  f&rG«bnrtakand^  t  xr.  188; 

*  Rhinnland,  fOp.  cit.  }  Op.  cit. 

If  % 


wu  only  4  feet  high,  and  had  De*er  walked  but  the  booM  perfectly  OMiGed.    Ilw  peba 

nor  menitmated,  the  sacrum  aod  innominate  baa  the  sb^  and  proportion*  of  thit  of  ■ 

bonea  were  connected  by  cartilage  only,  but  child,  and  the  xiie  of  an  adult  faaake  (w 

the  iachio-pubic  rami  were  united.    It  pre-  j^.113.).  Tojudgefrotn  tbeappearaaccafUia 

aeQted,  in  lize  a*  well  ai  form,  the  charac-  ipedmen,  as  aeen  in  the  dnwui^  pToi  far  Dr. 

teristics  of  that  of  a  child  of  eIx  or  aeren  Hurphy,  it  wema  to  be  a  pdni  n  wfaidi  iht 

yean  old.    The  conjugate  diameter  was  lar^  trauaverae  processes  of  the  ust  hmbac  tstctn 

than    the   tranaverse,   the    ilio-pectineal    hue  are  enlargnj,ank}lo»edto  thencnim,aodv- 

little  curved,  and  the   cavity  funnel-shaped,  ticulatedwilh  the  ilia,  giving  the  appeanaccal 

the  Bub-pubic  angle  being  only  30^°.    The  five  sacral  boles  instead  of  lour-    This  woulJ 

bones   were   not   rickety.       The    organs    of  account    ibr  the  increased  antero-poatervf 

^eration,  both  internal  and  external,  were  diameter,  and  apparent  elevation  of  the  nana- 

infantile.     The  measurement*  and  agipearance  Case*   of  this  kind  are  nwra  especially  <le- 

of  this  pelvis  are  contrasted  by  that  author  acribed  in  the  latter  part  of  thw  Mticle. 

with  thoHe  of  the  dwarf  previously  described.  Dr.  Knox  has  observed  tliat  the  mak  pdrit 

The  arrest   of  development  seems  to    have  also  sometimes  permanentlj  rctaios  the  lafM- 

taken  place  in  thepreseatcaseat  aperiodlong  tile  form,  to  which  it  is  nonnally  nme  ip- 

before  the  changes  ofpuberty.UBhoiivnby  the  proiinooied  than  tiie  female     In  one  of  tha 

undeveloped  genital  organs;  so  that  the  cases  kind  in  hia  possession,  the  grettteat  nasTtne 

differ  only  in  the  ifcgm' of  immattuily.     Sudi  diameter  was  nearest  the  aacniB,  siid  galf 

cases  as  the  latter  nre  not  likely  to  require  ^ihs  of  an  inch  lai^ger  than  the  coqjupte. 
the  aid  of  the  accoucheur. 

In  accoucheraentsat  a  premature  age:,  how-  'V'  "^ 
ever,  some  of  the  yet-remaining  peculiarities  of 
the  infantile  pelvis  may  present  difficulties  in 
parturitioo,  among  which  the  contraction  of  the 
diametera,  if  not  their  want  of  adult  propor- 
tions,  will  be  the  chieC  At  the  period  of 
puberty,  ihe  transverse  andobli<]Me  diameters 
enlarge  much  more  rapidly,  in  the  female,  than 
the  antero-posterior,  and  be^n  to  preponderate 
over  ihem,  while,  at  the  same  time,  and  in  a 
great  measurein  consequence,  the  pelvis  begins 
to  assume  it*  adult  "  4Uindard  "  appearances. 
The  full    development   of  me,   however,   is 

somewhat  later  u  being   accomplished,  and  i 

depends  upon  the  completion  of  the  os>iS-  f 
cation.  These  changts  of  the  pelvis  take 
place,  as  explained  by  Ur.  Shaw  *,  samewhat 
later  than  those  of  the  upper  parts  of  the 
body,  in  the  transition  froai  the  infant  to  the 
adult  state,  but  proceed  to  a  greater  extent, 

so  u  to  it>rerse  the  excess  in  proportionate  ^Mtj„hi.>f«JMa.}»rm.    (4/1.^  Jf-^) 

*)ie  from  the  upper  to  the  lower  extremities.  r-      j    j        j          w          n 

The  pelvic  growth  and  the  developmenta  of  Matcidau  pehit.  —  In  females  of  a  rahat 

puberty  may,  according  to  the  same  authority,  frame  and  powerful  derekipment  of  aaMclf. 

be  retarded  to  a  later  period  than  the  usual  and  accustomed  to  hard  masculine  labcMT,  tkc 

age,  fourteen  years,  bv  a  weakly  constitution  pelvis  often  presents  the  character  of  tfcr  ■■I' 

or  rickets  ;  and  the  leuiale,  adult  in  age,  atiH  in  many  important  reapecta.    The  tnii*v<"t 

remains  infantile  in  pelvic  development.     In  meaaumnent  of  the  brim  is  proporliovtdt 

■  ease  mentioned  by  Oe  Pmaery  f,  the  three  smaller,  the   ant0t>- posterior  diamettf  bdsf 

parts  of  the  innomliute  bone  were  distinctly  often  increased,  and  the  shape  of  the  bn  ■ 

separate   in   a  female   at  so  late  an  age  as  thus  rendered  more  oblong;    the  sacnin  a 

seventeen  year*.     Some  remarkable  cases  of  narrower,  the  pubic  S3-mphysis  locM-,  aw!  i^ 

extreme  niobiUty  of  the  pelvic  bones  in  chil-  cavity  deeper,  and  rendered  fiurni  fi^p^  ^ 

dreo  are  also  reUled  by  Deventer.  less  roomy,  by  the  spproiimatiooof  ihetscW 

But  the  development  in  axe  may  proceed  tuberosities  ;    by    which   also   the  sob-pnhc 

to  its  fullest  extent,  and  yet  the  development  an^e  is  dimiiiiafaed  to  80°  or  70".    The  i«W 

in  lAape  and  proporlien  be  arrested,  and  the  ^ines  are  longer,  stronger,  and  project  »■* 

transitumal    form    unchanged.       In    a    ape-  inwards ;  the  ilia  are  leu  expanded,  sad  i^ 

cimen   given   t>y   Dr.    Murphy,   of  a   fetnsle  bones  larger,  more  massy,  and  more  ^u*ol 

adult    pelvis,  the  diametera  were  above  the  than  in  the  "/foiw'an^"  pelvis, 

standard  siie,  but  the  antero-posterior  dia-  I>r.  Knox  is  of  tminion  that  in  wmb;  b" 

meter  was  5^  inches,  and   longer   than    the  stances  the  true  pelvis  may  be  of  nonnat  •^■ 

transverse  j  the  transverse  of  the  outlet  pro-  and  yet  the  haunches  be  remarkably  rartv, 

portiooately  diminished ;  the  cavity  shallow  ;  owing  to  a  want  of  proportion  of  tbc  i"* 

and  the  general  form  of  the  pelvis  infantile  j  and  bise  pelvis  i  to  that  while  tb*  wsfc  ■ 
the  latter  are  &i,  upright,  and  approiiMM 


*  On.  dL                                                           *^*  i»xta  are  tkx,  upright 
t  u]LTt*tk>JslIalalioaengar»P«l«is.Lt7d<n,     the  true  pdvis  !•  of  proper  din 
791.  PL  14.  -■'-'- *'-*  ■*■ 
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tion  uinetimes  w  present,  and  may  mislead  many  of  these  supposed  consemiences  are 

the  obBtetrician  by  giving  an  apparent  breadth  theoretical  only;  but  he  observed,  both  m  first, 

of  haunch,  whfle  the  contraction  of  the  true  and  after  many  labours,  that  an  approximation 

pelvis  may  be  considerable.    He  considers  it  of  the  pelvic  plane  to  the  perpendicular  caused 

to  result  from  the  entirely  diflferent  and  inde-  the  fetal  head  to  be  placed  so  much  forward, 

Modeot  development  of  the  fidse  and  true  and  the  os  uten  so  high,  as  to  be  felt  with 

p^y\^%  difficulty;  and,  on  the  other  hand,  in  very 

I  have  met  wiA  many  specimens  of  the  considerable  inclination  to  the  horizon  the 

tnaaeuline  form  of  pelvis  in  the  dissectinc-  fsetal  head  was  deep,  and  not  easy  to  be  felt 

rooiDS,(TOm  among  the  laborious  women  of  this  through  the  uterine  neck.     In  neither  condi- 

metropolis.    In   Dr.  Murphy's  experience  it  tion  was  there  any  important  deviation  firom 

b  more  common  than  had   been    hitherto  the  mechanism  of  natural  parturition, 

sonposed.  '^^  alteration  of  the  planes  of  the  pelvic 

tte  obstruction  in  this  form  of  pelvis  is  met  outlets  becomes,  however,  a  valuable  means  of 

with  diieflv  in  the  deep  funnel-shaped  cavity,  indication  of  the  more  important  class  of  pel- 

at  the  projecting  ischial  spines,  or  at  the  infe-  vie  distortions,  in  which  such  an  alteration  is 

rior  outlet,  under  the  narrow  arch,  and  be-  generally  effected.    In  particular,  when  the  tip 

tween  the  tuberosities,  and  is  rendered  the  of  the  coccyx  and  pubic  symphysis  are  un- 

oiore  serious   by  the  fcetal  head  in  these  usually  placed,  especial  attention  to  the  form 

csKsbdfw  generally  more  ossified  than  usual,  and  measurements  of  the  pelvis  is  called  for; 

The  treat  inward  projection  of  the  sciatic  though,  as  before  seen,  an  alteration  of  the 

ipines  sometimes  aflbrds  an  obstacle  to  the  pelyic  phines  alone  dees  not  necessarily  imply 

pusage  of  the  head.    The  average  normal  a  distorted  pelvis.                          ,  .    .    ,. 

distance  between  them  will  be  found,  on  refer-  I>r.  R'ghy  mentions,  that  the  pelvic  mclina- 

ence  to  the  tables,  to  be  4  inches.     During  tion  is  generally  less  in  a  tall  stender  person 

the  turning  of  the  head  in  the  most  frequent  than  m  a  short  thick-set  woman ;  and  that,  m 

positions,  the  inter-temporal  and  inter-zygo-  the  former  ca«e,  the  hollow  of  the  sacrum  is 

matic  diameters  of  the  fetal  head,  the  former  generally  small,  and  m  the  latter  deep, 

of  which  is  placed  by  Dr.  Murphy  at  3  inches,  .   2.  p»tortiofu  of  the  pelvis  are  best  arranged 

and  the  latter  at  3i  to  4  inches,  are  placed  mto  the  following  practicd  divi8ions,>ccording 

oWiqudy  between  them.    In  one  or  two  in-  m  they  aflfect  the  6rim;-^he  ««% /—or  the 

itinccs  1  have  found  the  sciatic  spines  as  near  ^^^  otAy  or  principally  ;-H)r  the  whole  time- 

to  each  other  as  3*  inches,  and  in  one  it  was  '«^l?f  the  pelvis  at  the  sametime.* 

Mt  c(Kexistent  with  any  extraordinary  massy  t^^^'tJ^  ajectmg  the  brm  onfy  orprmct- 

er  mascuhne  proportions,  but  simply  with  /«%.— By  far  the  greater  m^onty  of  these 

Mill  transverse  diameters.     In  the  fit)nto-  cases  consist  in  an  unusually /)rtf'ffrrfpro;«?/f«t 

«t)lold  and  fronto-pubic  iiositions.  or  with  a  ^  the  sacral  promontory.    This  causes  the 

i^  ftetal  head,  the  approximation  of  the  opening  to  assume  a  heart-thi^,  diminishes 

•riatk  qanea  becomes  a  serious  impediment  to  the  conjugate  diameter,  sometimes  contracting 

Isbottf.     In  this   pelvis  the  sacro-coccygeal  a>so  the  oblique,  and  increasing  the  transverse 

sfticoktion  is  said  by  Dr.  Murphy  to  be  ge-  i"  so™©  degree.     At  the  same  time,  the  pro- 

nerally  less  moveable,  and  the  sacro-iliac  joints  montory  of  the  sacrum  is  sunk  down  below 

onjidding,  and  that  a  bony  ridge  is  often  found  >ts  normal  altitude,  lessening  the  angle  of  the 

00  the  posterior  aurfiice  of  the  narrow  pubic  supenor  plane,  and  making  its  axis  assume  a 

wQiplij^  more  vertical  direction.      Most  generally  the 

The  «8je  of  thia  form  of  pelvis  seems  to  be,  "cral  projection  deviates  from  the  medium 

so  tdtaneed  condition  of  ossification  in  a  pelvis  ^»ne.  »«<{  forms  the  lower  extremity  of  an 

which  woold  otherwise  have  been  "  infantile;*  abnormal  curve  in  the  lumbar  vertebra,  render- 


the  pelvic  musdea  will  have  also  the  effect  of  according  to  my  own  observaUon,  to  the  lejt 

iaipresBhig  irregularities  upon  the  bones  into  side,andappcar8tobeanex^genitionofavery 

»hidi  th^  are  implanted,  or  over  which  they  common  tendency  (which,  bemg  seen  in  the 

icL    The  tennon  of  the  posterior  spinal  and  m<»t  robust  subjects,  can  scarcely  be  called 

•bdoninal  musdea  against  those  of  the  leg  abnormal)  of  the  natural  curve  of  the  lumbar 

woold  tend  to  elongate  the  pelvis,  while  the  vertebra  towards  the  left  side.    This  Literal 

powwful  great  glutei,  much  used  in  supporting  curve  is  evidently  a  compensatory  one  to  the 

or  ram^  heavy  w^ts,  will  press  inwards  very  usual  and  well-known  deviaUon  of  the 

the  isdual  tnbooaities,  and  narrow  the  sub-  .     .          .     ,  . 

pofaie  arch.  *  Osiander  enmneratea  six  forms  of  pelvic  de- 

Irr^pJ^  of  ae^^r^^«,^.-  tt^jT^SS^JT'SjI'.X  3gS5 

Too  great  obliquity  of  the  pelvis  has  been  said  with^mmUhed   antero-poeterior  diameters,  and 

to  cause   **amte»vernon,**   by  throwing    the  without  projection  of  the  sacral  promontory;  2.  The 

weiglit  of  the  uterus  on  the  anterior  abdomi-  rmi/orm,  with  a  sacral  projection;  8.  The  hourytaa 

nsl  waUi;   aod  too  little  obliquity  to  have  a  or  8 -A^  ftj)m  a  curve  bacinjrard  at  the  syni- 

t^deo^^^p^^^  Pjyt^;^4.jn^ 

{Du  veiftficAr  Becken),  however,  considers  „ngSent  I  have  adopted  in  the  text,  seei 


*  lUL  QaacttSb  voL  xxxiL  pp.  655.  and  5«9.  however,  the  best  adapted  for  nseful  appUcatiooji. 

N  3 
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less  marked  ilio-pubic  angle,  so  as  to  be  out  implanted  upon  the  pubic  spine.*    In  sopport 

of  the  way  of  the  approximated  femurs,  in  of  this  opinion,  it  may  be  stated  that,  io  Pou- 

their  semi-flexed  and  angular  movements  on  part's  ligament  near  the  spine  of  the  pobu, 

the  pelvis; — but  in  thoRe  habitually  requiring  cornicles,  similar  to  those  in  the  stykMi}x>id 

a  semi-erect  position,  as  the  Sloths,  to  be  ligament,  are  said  to  have  been  found  in  the 

longer  and  less  angular.     It  is  also  unusually  human  subject.     The   cartilages  upon  the 

long  and  oblique  in  the  Seal  tribe,  with  re«  pubic  plate  of  the  Cameleon,  before  oMn* 

ference,  probably,  to  a  tapering  extremity  and  tioned,  are  also  sisnificantly  homologous  to 

fish-like  outline.  these  cornicles  and  to  the  manopial  bon«s, 

The  iiiac  crett  and  its  posterior  spinet  and  as  well  as  that  upon  the  anterior  pubic  snglc 

tuberosUy  are  the  hypertrophied,  coalesced,  in  the  Salamander,  and  con«dered  by  Du^ 

and  sprrad-out  tuberctss  of  the  sacral  ribs,  a  as  having  a  marsupial  character, 
homologue  which  will  be  made  more  evident        The  epiphysial  plates,  forming  the  articnbr 

by  the  consideration  of  the  homologues  of  the  sur&ces  of  the  pubic  symphysis  in  man,  sre 

pelvic  ligaments.     The  epipleural  spines  of  analogous  with  those  which  form  the  san- 

Fishes,  and  the  costal  appendages  of  Birds,  cular  sacral  facets, 
show  the  serial  homology  of  these  processes.  In  the  immature  Potoroo,  there  is  a  tri- 

Ihe  Y-shaped  epiphysial  cotyloid  bone  of  angular  wedge  of  bone  inserted,  with  its  spcx 

M  Serres  has  been  considered  by  some  to  forwards,  between  the  pubic  bones  posteriorii; 

represent  a  marsupial  bone ;  but,  seeing  that  and,  in  the  adult  Kangaroo,  we  have  seen  that 

In  the  marsupials  themselves  these  Y-shaped  a  single  V-shaped  epiphysis  b  placed  vHh 

bones  and  the  real  marsupial  bones  also,  co-  the  apex  upwards,  between  the  ischial  boocs 

exist,  this  opinion  cannot  be  considered  as  at  the  lower  part  of  the  ischio-pubic  s,\ni- 

tenable.    ^  physis,   and  forming  a   prominent   vertical 

In  the  immature  Potoroo,  as  described  by  median  ridge  on  its  anterior  aspect  (see 
Owen,  there  is  another  epiphysial  cotyloid  JSg»  99.  c).  These  epiphyses  appear  to  rewlt 
bone  formiug  part  of  the  anterior  margin  of  from  ossification,  by  independent  centres, 
the  acetabulum  (see  fig,  110.  Art.  Marsu'  of  the  inter-pubic  and  inter-ischial  fihro-csr- 
piaUa):  and  one  of  a  similar  nature  and  tilages,  and  to  constitute,  in  these  snimals 
position  is  described  by  OeoflTroy  St.  Hilaire  a  serial  homology  with  the  central  omjic 
as  present  in  the  acetabula  of  the  Rabbit,  and  points  of  the  sternum  and  jeipkoid  appendu; 
is  considered  by  him  to  be  a  rudiroental  mar-  and  they  may  be  considered  as  represented  in 
supial  bone.  There  seems,  however,  greater  the  human  subject  by  the  tulcr-puMc  Jibm' 
reason  to  suppose  that  both  these  cotyloid  cartilages,  which  are  continued  along  the  sb- 
epiphyses  are  rather  of  the  nature  of  those  dominal  walls  to  their  sternal  homolo^es  br 
eomplementartf  ossific  points  which  are  seen  in  the  Hnea  alba ;  as  the  pubic  and  ischial  dc- 
the  opposed  articuhir  surfaces  of  the  bodies  of  meats  themselves  are  represented  bjr  the  Gnrt 
the  true  vertebrae,  and  slso  in  the  sacral  ver-  transversee,  and  their  cotyloid  junction  by  the 
tebre,  and  in  the  articular  ends  of  some  long  external  border  of  the  aponeurosis  of  the  ex- 
bones, — as  those  forming  the  elbow-joint.  temal  oblique  muscle  and  the  Unea  semHtmahi. 

From  the  position  of  the  iHo^pectineal  emi^  The  two  cartilaginous  plates  of  the  pubic  sish 

nence  or  spine  at  the  junction  of  the  ilium  and  physis  would  seem  to  be  the  homokigicsl  re- 

pubes  opposite  to  the  superior  limb  of  the  presentatives  of  the  </oit6/(fi^/«rtt/oM[/ic  ;»!•/<» 

cotyloid  Y-shaped  bone,  it  would  seem  as  if  often  found  permanently  separated  by  an  opeo- 

this  process  were  connected  with  it  by  a  con-  ing  in  the  lower  pieces  of  the  human  stcmua^ 

tinuation  of  its  ossification  upwards.    As  this  and  in  the  bifurcated  xiphoid  appendage, 
spine  is  coexistent,  as  seen  particularly  in  the        We  have  seen  that,  while  in  the  Kangvoas 

Monotrcmes,  in  a  great  state  .of  develop*  and    the  leaping  Rodents,  Ruminaots,  aai 

ment  with  the  marhupial  bone,  the  opinion  Camivora,  the  ischial  and  pubic  sympkytet  wn 

that  it  represents  that  bone,  seems  to  be  largely  developed  and  couesced,  and  seem,  m 

quite  untenable.     We  hsve  seen  it  most  de-  many  cases,  to  be  compensatory  for  the  «cik> 

veloped  in  those  animals  whose  posture  or  ness  of  the  aacral  portion  of  the  pdvis;  in  the 

structure    requires    largely-developed    psote  Sloths  and  some  others  the  ischial  sywpbuis 

parvte  muscles,  as  in   the   Marsupials    and  is  entirely  wanting ;  and  in  the  Bats,  twfvws 

Monotremes ;  the  tendons  of  those  muscles  Moles,  and  Birds,  the  elements  of  the  pubic 

beingimplanteduponthem,  presenting  a  close  symphysis  also  entirely  fail     A  coa|eaital 

similarity  to  the  impUntation  of  the  anterior  and  simihur  deficiency  of  this  symphisis  bat 

sea/eni  muscles   into  the  scalene  tubercle  of  been  observed  in  some  human  pdvic  oal* 

the  first  rib,  to  which  this  eminence  would  be  formations,  from  arrest  of  development.  Thif 

thus  homologicallv  related.  deficiency  may  be  well  compared  to  a  bic 

The  marsi^nal  tones,  being  developed  in  the  congenital  absence  of  the  sternum,  soow  is* 

tendons  of  the  external  oblique  muscle,  present  stances  of  which  have  been  reoordecL 
the  greatest  homology,  both  in  position  and        The  loss   of  pelvic  firmness  consequent 

office,  with  the  spines  of  thepubes  in  Man  and  upon  this  is  compensated  for,  in  great  part  a 

some  animals ;  and  it  would  appear,  fi*om  the  the  animals  just  named,  by  the  osaincaisv 

manner  in  which  the  cremaster  muscles  play  of  another  pelvic  element,  the  jatvo'<tifl.v. 
over  them,  as  if  they  were  formed  by  an  os- 

ication  of  that  part  of  the  tendon  which  is       •  Lanrent  and  Owen  consider  thm  bee*  «• 

^  m  human  anatomy*,  the  external  pillar  wnsmoiA  trochlaar    oaauilea.     (Sea  Aft 

ie  ring,  or  PouparVs  Ugamcnt^  and  which  is  pialia.) 
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Then  are  represented  in  Man  and  Mam-  easily  their  homologues  in  the  diondro'ttemaf 
nalia  generally  by  the  jocro-iaa/ic  ligamenls,  ligaments.  The  anterior  and  posterior  peripheral 
and  ippear  to  be  ossified  by  extension  from  inter-pubic  ligaments  are  repetitions  of  the 
the  epiphysis  of  the  ischiadic  tuberosity,  and  similarly   placed    and   constituted    dtondro^ 
froo  the  ischiadic   spine.    In  Birds,   they  sternal^  wmch,  like  them,  connect  the  hasma- 
constitute    an   important    element   of  the  pophyses    together    across    the     interposed 
pelrii,  and  are  separated,  more  or  less,  from  dements,  as  well  as  directly  to  the  endo- 
tbe  iacbium  and  sacrum  by  a  faintly  marked  sternal  bones  and  inter-pubic  fibro-cartilage. 
future,  more  evident,  however,  at  the  sacral  The  superior  pubic  ligament  finds  its  homo- 
extremity.    Taken  in  a  scientific  point  of  logue  in  the  inter-clavicular,  and  the  sub-pubic^ 
liew  thej  represent  two  additional  pelvic  in  the  ckondro-aaphoid  and  interchondral  fibres. 
rid  du^t  or  pleurapop&yseSt  of  the  two  last  It  would  be  easy  also  to  point  out  the  mus* 
istral  vertebree,  and  are  implanted  on  the  cular  homologues  of  the  two  regions;  but 
sacrum,  ui  the  human  pelvis,  in  the  site  of  space  will  not  permit  more  than  to  mention 
the  two  lower  lateral  epiphysial  plates  of  that  the  evident  ones  of  the  external  and  intemal 
bone,  exactly  as  the  ilia  are  articulated  upon  oblique  muscles  with  the  similarly  phiced  and 
the  three  upper.  Their  extension  to  the  coccvx  directed  intercostals ;  of  the  levator  am  with 
would  also  seem  to  connect  them  with  the  the  diaphragm ;  and  of  the  pyriformes  with  the 
dements  of  the  first  coccygeal  vertebrae ;  —  P*0{b  muscles.     The  internal  obturator  muscles 
and  their  attachment  to  the  ischia  would  be,  would  represent   the  triangularis  stemi  and 
in  this  point  of  view,  a  repetition  of  the  kind  of  transversalis  abdominis;  and  the  Armenia/,  the 
nrioo  of  the  latter  bones  with  the  descending  leuer  pectoral  and  external  oblique  muscles, 
pabic  rami,  as  the  cartilages  of  the  felse  ribs  The  homologues  of  the  pelmc  bones  with 
are  connected  consecutively  to  each  other  in  those  of  theiAou/(/(rr  are  best  seen  in  the  Rep- 
the  thorax.  tiles.    According  to  Duges,  the  pelvis  of  the 
The  obturator    and  sacfo»sciatic  firamina.  Salamander  has  a  close  resemblance  to  the 
conaideRd  in  thia    fight,  constitute  simply  shoulder  of  the  Cameleon. 
consecutive  and   enlarged  interchondral  and  The  ilium  is  generally  considered  to  be  the 
mtermtal  spaces  respectively  ;  the  lesser  sa-  homologue  of  Uie  scapula ;  the  pubis,  of  the 
ntxciatic  foramen  becoming,  in  the  Sloths,  clavicle;  and  the  isc/iium,  of  the  coracM  bone. 
Bats,  and  Birds,  entirely  obliterated.    Thia  Meckel  considers  the  body  of  the  ischium  to 
Biamier  of  viewing  them  explains  the  ap-  represent  the  spine  of  the  scapula;  while,  in 
fweotly  indifl'erenC  way  in  which  the  boun-  the  opinion  of  Oken,  the  pubis  rej)resents  the 
dariei  of  these  openings,  especially  the  ob-  acromon  process,  and  the  marsupuU  bones  the 
tmator,   are    left   incompleted,   or    entirely  davicles. 

obiitenited,   in    Birds  and    Reptiles.      The  In  the  shoulder  of  the  Cameleon,  the  sca- 

f^iflaid  notch  may  be  thus  considered  as  the  pula  is  longer  even  than  the  ifium,  and  the 

Mamencement  of  the  obturator  separation,  fiircular  clavicles  and  coracoids  are  ankylosed 

ud  the  formation   of  two  obturator  open-  together  like  the  ischium  and  pubis.    And,  in 

inc%  as  in  the  Ostrich,  may  be  readily  ex-  the  pelvis  of  the  Crocodile,  we  have  seen  that 

pained.  the  ischium   excludes  the   pubia  fi*om   the 

The  oblmraior  membrane  may  also  be  thus  formation  of  the  acetabulum  by  an  apophysis 

^ted  to  the  anierior  intercostal  aponeuroses^  which  overhangs  that  cavity,  somewhat  as  the 

^  the  mewAranowu  expansion  of  the  upper  human  coracoid  process  intervenes  between 

border  of  the  great  sciatic  ligaments  (bdore  the  slenoid  cavity  and  the  clavicle. 

mtntiooed  as  connected  with  the  fascis  cover-  Toe  ascending  branch  of  the  ischium  may, 

>nfr  the  mtemal  obturator  and  pyriformes  mus-  further,  be  taken  to  represent  the  epicoracM 

des),  to  the  posterior  intercostal  Sgaments.  hones  of  the  Monotremes,  Lizards,  Batrachians, 

The  homologues  of  the  Rgaments  of  the  and  some  Fishes,  as  the  Cod,  Carp,  and  Perch, 

'^'^ro'iBae  articulations  are  readily  found  in  ^n  the  Cock-fish,  Snipe-fish,  and  Lancet-fish, 

those  connecting  the  head,  neck,  and  tubercles  these  bones  are  jomed  in  a  kind  of  symphysis, 

^  the  thoracic  rit)s  to  the  yertebrae.  fi^rming  an  independent  arch  behind  the  sca- 

Tbe  mimor  and  sitperior  sacro'i&ac  Bgaments  pular  arch, 

sreevidcntly  repetitions  of  the  on/mbr  or  f/r/-  And  those  bones  of  the  scapular  arch  oi 

^f  costovertebral ;  the  superficial  fibres  of  the  the  Fish,  which  are  considered  by  Owen  to  be 

r*tenae  saeroMiae,  repetitions  of  the  posterior  the  coracoids,  (but  by  Meckel,  Agassiz,  Geof- 

^^do-transoeroe ;    the   deep  fibres,  or  inters  froy,  and  Spix  to  be  clavicles,)  unite  also  in  a 

oueorn  saero-iRae^  of  the  noddle  or  interosseous  niedian  symphysis,  presenting  an  homologous 

'''''^'^•tr9ntoer9e;madt\ieiBo4umbarBXkdlundKh'  affinitv  to  tne  ischitU  symphysis  seen  in  the 

■*m/  liganientB,  of  the  oblique  or  anterior  costo-  Reptiles,---the  whole  of  these  symphysial  ele- 

'fR'warligMiientaof  theribs.    The  connec-  ments  being  represented,  combined,  by  the 

tiooof  the  last-named  ligament  with  the  trans-  elongated    ischio-pubic    symphysis    in    many 

vtraeproceas  of  the  vertebn  above,  and  with  Mammalians,  but  especially  in  that  of  the 

<he,  mac  crest  bdow,  is  rery  similar  to  the  Marsupials  and  Monotremes. 

fhlk|oe  direction    and   attachments  of  the  (John  Wood.) 
•owologooa  costo-transverse.    The  ossifica- 

tnm  of  these  figaments  in  Sloths,  Bats,  and  Bibuoorapht.  —  Deaaiotive     Anatomy,    by 

'MJectaDv  b  BirdsTnvea  additional  aunnort  tn  ^^f^  Cruvelhier,  and  MteU  Ward,  on  the  Bonea. 


^afly  b  Birds;  «ves  additional  support  to  fe?^  SZ!I'iSii1^i^*'JS'  ^"^  ^£r^*  ^""■• 

their  oitewW  r«Jl3v  t^t^w^m^mA  n«l»i«  -***  •  Dcmonatrationa.     John  James  Watts,  Ana- 

nrS2Lvy{fc!^!2S^^        i:    1  tomco-Chirnrgical  View  of  the  Mide  and  Female 

&ST^  ^"^  *JW»9%w  find.  Pelvia.     £ncyclopedie     Anatomique  —  Jourdan'a 
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of  the  Hcnun  w  more  open  thu  unuL    Thu*  end  of  thu  ncnm  ;  while  tbe  nppv  dor^ 

is  constituted  another  vune»  of  fmneUAopcd  vertri>rs  incline  forwird,  lo  u  to  braw  tbe 

pelvis,  caused  mainly  by  the  gradually  nar-  l«t  donal  over  tbe  centre  of  the  pdrit  crrte. 

rowing   of  oRfera-potfcmr  ditsmeien,  instead  There i»,inlhUoMe,no lateral  deriatioo  of ifce 

of  the  lateral,  aa  in  the  maacuUne  pelria  be-  tpioal  column.    The  tifate  and  fitnlKbarrio 

fbre  deacribed.  inirard  curre,  indicating  the  exiKcoce  of  a 


In  the  King'a  College  Museum  are  the  peWia     aofkxned   rickety  state  of  the   bcMe*  a 
and  apine  of  a  (male,  well  eseroplifying  thu     early  period  ofufe. 
deformity  (see^.  116.).   The  spine  is  aSected        In  the  Hunteiiao  collection  of  patbolo^ 


by   a   rickety   curve,  the  greatest   extent   of    spedmena  is  a  young  adult  peiTia,  naaAcnd 
which  ia   about  the  6th,  7th  and   8tb  donal    34X0,  presenting  the  nme  kind  of  deibr«T, 
j^    l|g  accompanying  Uie    same  kind    of  faackwinl 

angular  currature  and  ankylo«is  of  Ae  boAti 
of  the  rertebne  at  ihe  same  place — tii.  dM 
junction  of  the  last  doraal  and  lit  landw. 
The  lat  donal  Tertebra,  in  this  skdrtoa, 
likewise  occupies  a  position  abore  tbe  ceiiDc 
of  the  pelvic  opening.  Tbe  upper  end  of  ike 
lacrum  is  dragged  backwards  by  tbe  iDr&Dcd 
lumbar  vertebra  so  as  to  increa>e  tbe  cm. 
Jitgiite  diameter  of  the  brim  to  4^  incbeL 
The  lower  end  of  the  saerum  ia  tilted  iamwi 
so  aa  to  bring  tlie  tip  of  the  coccyx  to  «iUiB 
a  short  distance  of  the  ischial  spines.  TV 
eotylo-sacral  arch  is  stretched  out,  and  tbr 
traniverae  diameter  of  the  brini  reduced  lo 
4  inches  only.  The  acetdMila  are  dirttid 
more  downwards  than  usual,  and  tbe  ri^ 
iliac  wing  ii  pressed  outwarda  by  the  9th  snd 
10th  ribs,  which  rest  on  it,  and  tbe  nsitf 
completely  flattened  out. 

I  find  that  Rokitansky  has  met  with  >- 
stances  of  this  oUooe  ddfonnityof  ibepdrn, 
coexisting    with    badcward  amguhritj  at  ibc 

In    casea  of  backward    aarular  conalii'* 
low   down   the  apine,  eapeciaily  where  ibcn 
OU«ufiKMtdtfitrmai/.    (Troa  a  Drqunitua  ta  (k    ia    no    lateral   deviation,    there    wfl]    be  » 
tfucH  <,/&»^M  athfc)  tendency  to  produetion  of  thia  fani  ofjxt.K 

vertebrv  (a),  directed  badmsnU  to  a  ^reat  especially  if  the  bones  be  aomewhat  acnnnl. 
extent,  and  somewhat  to  the  led  aide,  with  a  ai  they  usually  are  in  these  cases;  sad  il- 
eompenaatoTT  curve  to  the  right,  at  the  June-  though  such  cases  of  pelvic  distortioii  n 
tion  of  the  lumbar  with  the  dorsal  vertebrB  as  liar  as  1  have  s«en,  more  commoa  ia  ikt 
(hy  The  lower  lumbar  vertebrte  and  sacral  male,  yet  the  same  cause  occasionally  pradon> 
promontory  are  twisted  considerably  towards  this  effect  upon  the  female  pdvia,  and  sn 
the /^  side,  and  dragged  backwards,  the  sacral     produce  obstruction    during  partorrtian,  aa 
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promontory  being  nUo  cooMderably  raised  up-  only  by  the  contraction  of  the  tndu  u  •ui'i  nv 

wards  (c).     The  pelvis  is  of  exceedingly  large  ttumeler  at  the  oattH,  but  even  at  IM  ^^ 

general  capacity,    and  otherwise  well  lormMl,  by  the  diminution  of  its  frmuecrsr  Jrnmrkt. 
showing  evidently,  by  the  prepoodetnnce   of        An  acute  angle  in  the  lower  part  of  (k( 

the    conjugate  diameter   and  appearance  of  MnWfw-vrmay  also  produce  this  cootrsriii* 

the  wcrum,  the  effect  of  the  deformed  spine  of  the  inferior  pelvic  outlet.    When  ibiieiiM 

Upon  it.    The  coi^'ugaie  diameter  of  the  oHm  singly',  the  elevation  of  the    eocc^  is  ■>** 

measurea  as    much    as  A  and  a  half  inchest  consider^le  than  usual,  and  the  ax>  of  tbe  ■■- 

the  tranaverse  H  inches.     At  the  ouUrt,  the  ierior  plane  directed    more  backwards.     TUt 

distance  between  the  tuberosities  is  only  3{  bendir^  upwards  of  the  apei  of  tbe  nffaaifc 

inches,  and  the  sub-pubic   angle  Ti" ;   but,  however,  most  usually  seen  in  couueeiiaa  '■■^ 

from  an  unfortunate   deficiency  of  the  lower  more  general  pelvic  ilefaraiity,  and  is  «■«■ 

end    of  the    sacrum,    ibe    antero-posterior  times  accompanied  by  ankykms  of  the  W' 

diameter  cannot  be  incasured.  coccygeal  joint. 

In  the  BBOW  Museum  there  is  a  young  su/r        In  a  caae^ecorded  by  )fr.  BeO,  ibc  iMrO" 

adult  skeleton  in  which  this  form  of  pelvis  posterior  diameter  of  the  inferior  ootlrt  ni 

is  also  well   shown.      It,  also,  is  cocxKtent  contracted  to  balf-an-inch  only,  sod  ■  °°* 

with,  and  dependant   on,   a   backward  cur-  of  Naegele's,   it   was  even  less  tbaa  ikisi  ■ 

vature  and  sliortening  of  the  apine,  and  ex-  both  entirely  precluding  delivery.    IniofW 

tensive    ankyUiais  of    the    vertebrm    in    the  a  contraction,  the  aacrd  bend  muat  have  h* 

dorsal  and  lumbar  r^ions.    Tbe  lumbar  ver-  unusually   great,  or  tbe  lower  red  irf  ^ 

lehra  are  inclined  much  backward,  so  aa  to  bone  tilted  forward  in  the  wawirr  joM  ''' 

drag  in  lite  ume  direction  upon  the  upper  scribed. 
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DmhHiam  afit^  Mr  wkeU  peMt.  —  In  diminisbed,  fhim  the  bacliward  horizontal  di- 

tbaecMCitheputnc  bones  are  always  more  or  rection  of  the  upper  end  of  the  lacnim. 

ImateauTcl;  implicated  in  the  diitortion,  and  The  mcliwition  of  the  luprrior  plane  is  some- 

cntrni^  aa  tbey  do,  into  the  formation  of  times  incresaed  so  much  as  to  be  vertical ;  the 

both  hnm,  cavity,  and  outlet,  all  these  parts  tuit  of  the  brim  brang  generally  directed  more 

at  the  pdris  are  cootrmcted  or  mispropor-  forward  than  in  the  "  itandark,^  and  that  of 

dooed.       At  the  brim,  hoverer,  the  abtfnic~  the  mjerior  oullel  more  backward.      Some- 

(■M  umllj  lakes  place,  while  the  operations  time:),  however,  they  are  very  little  altered. 

Hill  par  J  to  pronire   delivery  throuah  the  The  tfTacfunr  of  the  bones  is  light,  slender, 

BMonl  |ia  nwini  ■  ere  rendered  more  difficult  and  frBgile,  indicating  the  origin  of  the  dia- 

by  the  datcmon  of  the  carit;  and  inferior  tortion  in  rickety  softening. 

opening.  Eianqilirt  of  this  kind  of  pelvis  are  nu- 

GcDtfal  dbtoftions  of  the  oelvia  an  com-  merous.    One  of  the  most  well-known  is  that 

BNMJT  divided  into  three  kinds,  named,  from  of  Blizaheth  SherwrN>d,  who  was  delivered  by 

tbeu^  oftbebrim,  the  omrteor  c0f>ii(ii/, — ■  Dr.  Osborne  by  means  of  the  crochet     The 

Ibe  eerdifarm  ot  angubtr, — and  the  ebUquelg  measurements  of  this  pelvis  are  given  at  foV- 

n«/«.  lows : — From  the  most  prominent  point  of  the 

',  or   renijaim  peltU. —  liimbar  vertebra  to  the  upper  border  of  the 

(MTVM  is  placed  almost  putuc  symphysis,  1^  inch.    From  the  tame 

boriKintaUy.sothatthesacralprononforjiiH'o-  point  on    the  left  side  to  the  left  pectineal 

jccti  forward  to  a  great  degree,  generally  at  the  eminence.  If  inches.    The  same  measurement 

Buae  time  denatinj[  from  the  median  line,  and  on  the  right  side,  1 }  inches.     From  the  iatn\ 

HMiMlerably    sunk    in    a   direction   forwards  promontory  to  the  pubic  symphysis,  I }  inch. 

umI  downwds,   so  that  the   lowest  lumbar  Transverse  diameter  of  Anm,  finches,     left 

rmebra   forma    the  most    projecting   point,  oblique  ditto,   4^   inches.     Right  obliijue,  K\ 

Tbe  Itteral  meral  curve  is   diminished,   flat-  inches.    Antero-posterior  of  cavity,  3^  mchea. 

teoed  out,  and  often  bent  backwards   on  each  Transverse  ditto,  5  inches.     Antero-posterior 

tide  the  nromontory.     The  eertieal  curvature  of  oullel,  H  inches.     Transverse,  ij  inches, 

it  generally  diminished  and  flattened  in  some  Sub-pubic  angle,  100°. 

cltpw,  and  directed  more  downwards  by  the  The  measurementg  of  a  very  extreme  case 

iMirt  boriiontal   position   of  the   bone;    but  of  (his  kind  of  distortion  are  recorded  by  Dr. 

ocmiMially  there  is  an  acute  bend  forwards  Ramsbotham  (see  &.  117.)  as  follows:  — 
■t  the  lower  part.     The  coccyx  is  generally 

beat  acately  forwards.  fig.  117. 

The  ifia  and  iioUs  on  each  side  are  often 
rfmved  to  a  greater  lateral  distance  than 
loraaL  file  iiiae  teiiigi  are  flattened  end 
directed  more  forward  ;  and  the  eotylo- 
—cnt  wti  is  more  sharply  curved,  and  often 
^Mxttf  and  thicker  than  normal.  The  plana 
of  the  BoUa  diverge  instead  of  slightly  con- 
verginj  downward  ;  the  ipmei  and  fu/ienuiliei 
being  likewise  divergent,  and  the  latter  di- 
rected more  outwards  and  backwards.  The 
wprrw  rami  of  the  pubei  are  generally  flat- 
teoed  ont,  having  tittle  anterior  projection  : 
while  the  iafiriar  rami  are  widely  divergent, 
■flbrding  a  wider  and  shallower  expansion  of 
tben^^niiiearol.  In  aome  cases,  however, 
the  soh^nbic  arch  a  little  altered 

In  sane  inatances   the  tympApu  of  die  Oroitpdn,.    f^/te- J£«utoA«.) 
.  ^aeu  prcaeiita  the  appearance  of  being   in- 

dented  or  pnabed  bacKwards,  giving  an  out-  Conjugate  or  svcro-pubic  diameter  of  brim, 

line  to  the  orim  of  an  ho^-glau  shape.  )  of  an  inch  only.     From  right  side  of  sacral 

The  dbawtcr  principally  diminished  is  the  promontory   to  right   pubis,  I^   inch.      The 

<airifaCr  of  the  him,  and  often  one  or  other  same  measurement  on  the  left  side,  J4  inch, 

cf  tha  aMjT  diameten.    In  one  variety  the  Antero-posterior  diameter  of  ra//W,  8  inches. 

tnmwati  diameter  of  the  brim  U  also  con-  Transverse  diameter,  4^  inches.    The  shape 

tneted.     netranaverse  diameter  is,  however,  of  the  brim  in  this  pelvis  is  hour-glass,  tne 

iiiisiliMia  Dndioiintshed,  or  even  increased,  pubic  symphysis  being  pushed  back.     Such  a 

IV  troMiwuim  diameter  of  the  tmftrior  outlet  i*  pelvis,  in    the  opinion  of  the   above^iamed 

gnvdly  moat  considerably  increased  ;  but  the  writer,    would    necessitate    the   abdominal 

Mrra  Mffrior  diameter  is  nuMt  usually  con-  aection. 

meted  by  the  bend  in  the  sacrum.     In  manv  In  a  lest  eitreme  case,  given  by  the  tame 

inataoca,  however,  it  is  considerably  enlarged,  writer,    the   sacral  promontory   and   lumbar 

the  Apli  of  tbe  true  pelvis  is  generally  dimi-  curve  bend  much  more  considerably  towards 

aiihed,  and  ita  capacity  lessened.  the  left  tide.    At  the  Mm,  the  coigugate  dia- 

Theaacv  terMrtlamgte  it  generally  much  meter  is  IJ  inch;  the  right  sacro-pubic,  2 
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inches;  the  left,  }  of  an  inch  only.  The  accompanied  by  the  enlargemeni  oi  those  of 
transverse  diameter,  measured  in  the  lateral  the  outlet,  and  the  numerous  examples  of 
curve  of  the  brim,  6  J  inches.  At  the  inferior  enUu-ged  transverse  diametera  of  the  ooikt, 
outlet,  the  antero-posterior,  4|  inches;  the  in  particular,  are  adduced, 
transverse,  5^.  In  the  figure  of  this  pelvis  In  an  ovately  deformed  pd  vis  in  the  Mnseirai 
given  by  the  author,  the  long  axis  of  the  of  King's  (k>llege,  however,  in  which  the  coo- 
sacrum  is  represented  as  placed  obliquely  jugate  diameter  ofthe&nm  is  2  inches,  and  the 
across  the  median  line,  its  apex  inclining  to  transverse  also  contracted  to  4f  inches ;  at  the 
the  right  side ;  while  the  tuberosity  of  the  outlet  the  inter-sciatic  diameter  is  enmtrmeied 
right  ischium  is  widely  divergent,  principally  to  as  little  as  3|  inches,  and  with  it  the  sub- 
causing  the  increase  of  the  transverse  dia-  pubic  angle  is  diminished  also,  while  the 
meter  of  the  outlet.  The  left  ischial  tube-  antero-posterior  is  mcretued  to  4^  inchet. 
rosity  and  acetabulum  are  brought  more  This  pelvis  is  remarkable  for  the  great  tat- 
under  the  line  of  eravity.  The  left  superior  tening  of  the  sacrum,  the  anterior  surface  of 
pubic  ramus  is  thus  pushed  nearer  to  the  which  lies  ahnost  in  a  straight  line,  in  which 


effected  *'  per  vias  naturales,"  by  craniotomy,  between  the  ischial  spines  is,  howew,  i 
In  one  of  Dr.  Hull's  cases,  that  of  Ann  inches.  The  sacral  promontory  projecta  niore 
Lee»  affected  with  this  deformity,  the  con-  forward*  than  downwards,  and  toe  limbar 
jugate  diameter  was  reduced  to  if  inch,  curve  is  inclined  to  the  left  side.  In  ihb 
and  the  sacro-cotyloid  on  each  side  equal,  pelvis  the  brim  is  contracted  considerably  ia 
and  measuring  lyy  inch.  The  transverse  all  its  diameters,  and  this  contnctioQ  is 
diameter,  in  its  widest  part,  amounted  to  4^  evidently  produced  by  the  crushing  down- 
inches  only.  There  was  little  flattening  of  wards  of  tne  sides  of  the  cotylo-sacral  arch, 
the  pubes,  the  contraction  being  produced  The  length  of  the  cotylo-sacr«l  rib  on  the 
chiedy  by  the  projection  of  the  sacrum,  the  right  side,  taken  from  opposite  the  iUo-pcc^ 
chief  bend  being  near  the  sacro-iliac  joints,  tineal  eminence  to  the  sacro-iliac  angle  «^^ 
The  distance  between  the  antero-superior  the  curpe,  amounts  to  only  1|  inch,  while  tiie 
iliac  spines  was  only  8^  inches,  but  the  dimen-  direct  measurement  is  reduced  to  1^  inch, 
sions  of  the  cavity  and  inferior  outlet  were  not  The  rib  of  bone  is  at  the  same  »s-«^  maeh 
materially  diminished.  increased  in  thickness,  presenting  an  aknost 

In  Mr.  Thomson's  case  of  Ceesarian  section,  cubical  mass  between  the  cotyloid  and  sacra- 
the  pelvis  was  affected  with  this  deformity,  iliac  articulations.  On  the  left  aide,  the  d^td 
The  normal  lumbar  curvature  was  so  much  measurement  is  a  little  more, 
increased,  together  with  the  pelvic  inclination.  In  the  table  of  measurements  of  diacMcd 
that  the  sacrum  was  placed  quite  horizontal,  pelves  given  by  Dr.  Murphy,  the  tranavrnc 
and  the  superior  plane  directly  vertical,  and  diameter  of  the  brim  in  the  five  ovate  pcl%cs 
its  axis  consequently  parallel  with  the  hori-  amounts  to  5  inches  only  in  two  cMea,  and 
son;  but  with  little  or  no  lateral  deviation  in  a  third,  it  is  diminished  to  4{  incfaea.  Ia 
of  the  sacral  promontory.  The  Ic^  were  many  of  these  cases  we  may  conclude  that 
crooked,  and  tlie  acetabula  faced  directly  the  cotylo-sacral  rib  was  shortened  aa  wcU  as 
forwards.  The  conjugate  dian)eter  of  the  bent  backward.  The  transverse  diaaieccr  of 
brim  was  diminished  to  f  of  an  inch  ;  the  the  inferior  opening  is  not  enlarged  in  all  the 
transverse  was  about  5  inches,  and  the  inter*  above-mentioned  cases.  In  one  it  ^TntnintfJ 
sciatic  apparently  about  4^.*  only  to  3|,  and  the  sub-pubic  angle  (mninlv 

Dr.  Robert  Lee  gives  the  dimensions  of  a  depending  on  this  diameter)  is  only  Tcr . 
case  of  ovate  deformity  in  which  the  patient.  The  antero-posterior  diameter  is^  in  thixr 
after  being  delivered  by  craniotomy  at  an  cases,  increaied  to  from  4  to  4|  incbca»  whde 
earlv  pericxl  of  pregnancy  in  the  first  labour,  in  the  remaining  two  cases  it  is  dimunalicd 
died  in  the  second  from  rupture  of  the  uterus,  to  2^  and  8|.  These  hitter  mrasiirfumm. 
The  coniugate  diameter  of  the  brim  was  S  doubtless,  depend  in  great  measure  upon  the 
inches  1  line ;  the  transverse,  5f  inches.  At  position  of  the  coccyx,  or,  as  in  the  cne 
the  outlet  the  distance  between  the  sciatic  above  given  from  the  Museum  of  Kill's  CoU 
tuberoaities  was  \\  inches ;  between  the  tip  jege,  upon  the  flatness  of  the  aacruns,  or  m 
of  the  coccyx  and  lower  border  of  the  pubic  its  bend.  They  show,  however,  that  the  ea- 
Bvmphysis,  91  inches.  This  obstetrician  con-  iargement  of  the  inferior  diametcta  in  not  ubk 
siders  that  if,  in  this  case,  premature  labour  versally  chanicteristic  of  the  general  ovMc 
had  been  induced  at  or  before  the  fifth,  in-  deformity.  We  may  also  condude  that  the 
stead  of  the  seventh  month,  the  patient  might  general  contraction  of  the  diametera  of  ibe 
have  been  saved.!  '  ^^'^^^^  ^  ^^^  found  in  these  pelvca,  m 

It  has  been  said  that  in  pelves  presenting  produced  mainly  by  the  ^kortemutg  of  the 
the  ovate  deformity  from  rickets,  the  contrac-  cotylo-sacral  rt6  of  the  ilium  ia  the  tine  of 
tions  of  the  diameters  of  the  brim  are  generally    pressure,  without  any  everaiom  of  the  lower 

part  of  the  innominate  bones. 
•  Mad.  ObservaUoos  and  Inquiry,  vol  Iv.,  with        ^   singular   pelvic  deformity,  related    m 
ptstM.  some  degree  to  this  class,  is  reprcsenleii  ta 

t  Lectursf  ia  Med.Baaettc,  1848,  p.  18U  Moreau's  plates,  in  whichj  by  an  anterior 
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bend  at  the  lower  lumbar  vertebrae,  the  bones  of  the  opposite  sides  almost  or  entirely 
sacnim  is  placed  horizontally  backward,  and  meeting  at  the  angle,  and  continuing  parallel 
the  sacro-vertebral  angle  diminished  to  rather  with  each  other  to  their  articulation.  The 
less  tiian  a  right  an^le.  The  effect  of  this  is  form  of  pelvis  resulting  from  this  bend  in  the 
to  increase  the  obliquity  of  the  innominate  superior  pubic  ramus  has  received  more  par- 
bones,  and  the  distance  from  the  sacrum  to  ticularly  the  name  of  the  cocked  hat  or  rot' 
the  pubis,  to  approximate  the  pubis  and  trated  pelvis;  the  latter  name  being  applied 
coccyx,  and  to  imflfefi  the  transverse  diameters,  from  tne  beak-like  projection  of  the  pubis  at 
With  the  exception  of  the  last-named  pecu-  the  symphysis.  It  is  markedly  distin^ished 
liaritiea,  this  pelvis  presents  the  condition  and  from  those  angular  deformities  in  which  the 
appearance  of  that  of  a  quadruped,  in  being  inward  bend  of  the  innominate  bones  takes 
placed  horizontally;  the  trunk,  however,  place  at  the  acetabular  junction  of  their  three 
bdqg  kept  in  the  vertical  position  by  the  r^  component  pieces,  and  is  found  exemplified 
markable  sacro-vertebral  bend.  in   most  of  the   specimens   exhibiting   the 

TV  eardi/brm   or  angular   pelvis,  ~  This  greatest  contraction  of  the  diameters. 
distortion  presents  wide  differences  to  the  The  pMc  gytrnDht/sit  is,  in  every  case,  more 
kind  just  described.  or  less  folded  bacx,  straining  upon  the  anterior 
Hie  Mcrai  promontory,  though   in    some  ligaments.    The  bending,  however,  is  seen  to 
measure    projecting    forwards,   yet  is    more  occur  in  the  osseous  portions  of  the  articula- 
decidedly  sunk  down  below  its  proper  level  tion  forming  the  pubic  angles,  generally  about 
into  the   cavity  of  the  pelvis,  with  an    in-  the  position  of  the  pubic  spine,  and  it  is  much 
dioation  to  one  side  of  the  median  line,  in  more  considerable  m  the  cases  where  the  an- 
most  cases  to  the   left.    The  lateral  mauet  tenor  portions  of  the  pubes  are  parallel  to 
of  thetfcrvnf  are  likewise  bent  back,  alter-  each  other.    The  iub-pubic  arch    is,  in  all 
ing  the  outline  of  the    lateral  sacral   cur-  cases,  very  considerably    narrowed     by  the 
vature.    The  verOcai  curvature  of  the  sacrum  parallel  position  of  the  su|)erior  pubic  rami 
k  also  increased  to  a  great  degree ;  the  hollow  and  the    approximation   of  the  ischial   tu- 
of  the  sacrum,  in  many  cases,  being  almost  berosities.      In    many  instances,  the  latter 
beat  double.     The  coccyx  is  generally  placed  appear  to  be  pushed  forwards  and  upwards, 
horizontally.  so  that  the  contraction  of  the  sub-pubic  arch 
The  i&a    and   itchia  on    each    side    are  is  greatest  at  the  ischial  rami,  just  above  the 
poshed  together  upwards  and   towards  the  tuberosities,  above  which  point  the  sides  of 
acnun,  to  that  the  acetabula  are  thereby  the  arch  bulge*,  outwards.     In  the  rostrated 
approximated     and    placed    nearer   to    the  pelvis,  it  is  often  completely  obliterated  or 
Mcrai  promontory.     The  cotylo^sacral  arch  transformed  into  a  mere  chink.    The  acetabula 
pfoents,  in    moat   instances,  a  very  sharp  are  elevated  and  turned  more  forwards  than 
curve   near    the   sacro-iliac  joint,    and    is  normal,  and  in  many  examples  of  rostrated 
often  bent  double,  so  as  to  offer  a  mere  chink  pelvis  are  directed  almost  quite  anteriorly, 
between  the  oacral  and  iliac  portions.    The  The  angles  of  both  the  superior  and  inferior 
ifioc  wings  are  generally  approximated,  the  pelvic  planes  with  the  vertebral  column  are 
venter  being  sometimes  doubled  into  a  mere  lessened.  Ina  case^venbyNaegeleythesupe- 
fitture^  and  the  crest  being  curved  inwards  rior  plane  was  at  right  angles  to  the  spme. 
more  than  normal,  so  as  to  bring  the  anterior  The  ajns  of  the  brim  is  thus  rendered  more 
iupcrior  iliac  spines  nearer  together ;  while  vertical,  and  that  of  the  outlet  more  forward, 
the  posterior  extremity  of  the  crest,  or  iliac  than  in  the  standard  pelvis.    The  superior 
tuberosi/yf  is  bent  inwards  and  forwards  over  plane  is  often  bent  into  two  by  the  elevation 
the  sacnim,  by  the  weight  of  the  body,  acting  of  the  acetabula,  but,  in  some  instances,  the 
through  the  sacro*  iliac  ligaments.  The  planes,  pubic  symphysis  is  pushed  upwai'ds  above  the 
spines,  and  tuberosities  of  the  ischia  are  pushed  acetabula. 

iawaids  towarda  each  other,  and  sometimes  The  diameters  are  all  contracted  in  a  greater 

tanied  more  upwards,  so  as  to  cause  a  chink  or  less  degree,  those  of  the  brim  most  ex- 

or  acute  beocl  in  the  ischial  plane,  passing  tensively.    In  this  kind  of  pelvis  occurs  the 

downwards  and  forwards,  and  which  has  been  greatest  diminution  of  diameters  of  all  the  re-* 

compared  by  Naegele  to  the  fold  made  by  corded  examples.    The  dlmiuution,  however, 

bending  pasteboard.    The  superior  rami  of  is  such,  that  if  the  irregular  form  were  re- 

the  pubes  are  directed  horizontally  forwards,  shaped,   the  diameters  would  be    replaced, 

bctot  almost,  and,  in  extreme  cases,  quite  pa-  t.  e,  there  is  no  absolute  shortening  of  the 

nUd  to  each  other  anteriorly.  bones,  or  not  so  much  as  in  the  rickety  pelves. 

This   alteration    in   the  direction   of  the  Exantples.^The  pelvis  of  Isabel  Kedman 

pohic  bones  takes  place,  in  many  cases,  by  (fig,  118.),  upon  whom  hysterotomy  was  per- 

sn  inward  curve  in   the   acetabula  at    the  formed  by  Dr.  Hull  in  1794,  and  which  is  said 

point  of  junction  of  the  three  pieces  of  the  to  present  at  the  brim  the  most  contracted 

loaominate  bone,  as  indicated  by  the  ilio-  diameters  on  record,  is  affected  by  this  de-> 

pectineal  eminence,  and  the  form  of  the  brim  formtty  in  its  rostrated  form  to  such  an  extent, 

wilt  then  assume  the  shape  of  the  letter  Y  that  a  ball  ]{  inch  in  diameter  would  not  pass 

when  the  deformity  is  great.    In  many  in-  through  it  at  any  part. 

stances,   however,  the  superior  pubic  rami  At  the  brim,  the  4th  lumbar  vertebra  was 

■re  bent  inwards  at  an  obtuse  angle,  in  the  completely  sunk  into  the   pelvis,    and   in- 

cnirr,  just  above  the  obturator  foramina,  the  cliiied  to  the  left  side,  and  its  distance  from 


188  PELVIS. 

the  pubic  symphysis  wri  9-fg  inches.    The    From    the   moit   pn^ecting    poinl  of  tfe 

distance  between  the  superior  putHC  rami  at    sacral  promontorj  to  the  pubic   ^mfilijiis 

„  S  inches.      From   the   Mine    point   to  Um 

■''«■  ""■  left  pectineal    eminence,    |   of  an    inch;  to 

the  right  pectineal   eminence,  |  of  an  io^ 

The   transverse  diameter  of  the  brim,  l(  b- 

ches;  both  the   oblique,  3)  iodiea.    Cari^: 

— antero-posterior  diameter,  3^  inchM ;  tnt>- 

ferae  diameter,  8}  inches.     Ouiirt:    taim- 

posterior    diameter,    3{    inchea ;    trantrcnt 

diameter,  Sf  inches.  The  sub-priiic  arA  ms- 

Bured  10°  onl/. 

In  a  specimen  of  rostrated  pdrts  girtn  bj 

Dr.  Ramsbotham,  the  antero-poaterior  dianM- 

ter  of  the  brim  is  diminished  bj  the  projectiaa 

of  the  sacral  promontory,  and  the  beod  ie  the 

pubis,  to  1|  inch.     The   same    masuroDnit 

on  the  left  side  of  the  promontarj,  i)  incba ; 

on   the  right  side,  8}  inches.     The  laegM 

transTerse  diameter  is  4}  inches.   Atthemi'^ 

PdwUo    It^id  JUdman,  the  nearest  points  of  the  ischial  tuberositia 

are  as  close  as  1}  inch  ;  iMit  firooi  the  lif>  of 

the  point  of  anRular  bend,  was  }  of  an  inch,     the  coccyx  to  the   lower  border  of  the  potic 

From   the  4th  rumbar  vertebra   at  its  upper     symphysis  measures  4^  inchea.  In  thecfitaiia 

anterior  border,  to  the  left  acetabulum,  was    of  this  author,  a  fbius  might  be  eitrMled 

only  I  of  an  inch  ;   on  the  right  side  |.    The     from  this  pelvis  by  craniotomy. 

greatest  transverse  diameter  was  AJ  inches.         In  Dr.  Cooper's  case  of  Ccsarian  Mctioa. 

At  the  outlet,  the  distance  tietween  the  sciatic     the  pelvis  was  aSected  with  the  angular  de- 

tuberosities   was    3]  inches  i    between     the     formity  to  the  extent  of  reductng'thecorjnprt 

spines  St.    Thegreateat  contraction  of  sub-     diameterofthe  Arrm  to]^  inch.;  and  tbetnai- 

pubic   Brch  was  at  the  sciatic   rami,    which     verse  diameter  of  the  mf^  to  J  an  indi  ootr* 

were  only -^^  of  an  inch  distant  from  each         In  Dr.  KeUie'suniuccesslulcaseof  Cnsraa 

Other;  above  thia,  the  arch  bellied  out.     The    operation,  the  pelvis  was  of  the  mtrmtedimi: 

sacrum  was  bent  double,  so  that  the  tip  of  the     the  superior  pubic  rami  beine  as  iffraciiired 

coccyi  was    onl^   1^  inch    from  the  sacral     in    the  centre,    and   held  only    by  InnnL 

base.     The  pelvic  bonea  were  quite  soft,  and     The  lumbar  curve  wai  to  the  right  side,  sad 

lighter  than  natural.  the  4th  vertebra  was  sunlt  below  the  plsne  of 

The   measurements  of  the  pelvis  of  Jane     the  pelvic   brim.     The  right   lumbo-coliloid 

Foster,  who  was  saved  by  the  Cssarian  sec-    diameter  was  only  -f^  at  an  inch  ;  the  left, 

linn  by  Mr,  Barlow,  are  given  as    follows; —     \-^.      Between    the    lumbar    vertebra,  soJ 

Prom    the    fibrocanilage  between  the    4th    the  bend  of  the  pubic  rami,  was  only  -f,  J 

and    5th   lumber    vertebrte  (which    is    sunk     an    inch.      At    the    oullH,     the   mterKniK 

down  so  as  to  occupy  the   normal   position     distance    was    only    S^  ;    antero.poaitfia', 

of  the  sacral   promontory),  to  the  outside  of    3^^  inches.      The  sacrum    wan   doubled,  m 

the  projecting  pubic  gymphysis,  is  3  inches,     that  the    tip  of  the  coccyi  was  but  I   iBti 

From  the  aame  point,   to  the  centra  of  the     from  the  sacral  base.     The  pelvic  bones  aert 

superior  ramus  of  right  pubes,  {ofan  inch,  of    soft  ;  but  the  joints  and  cartili^ea  healtbv.  b 

clear  available  space.      The  aame   measure-     this  case,  the  patient  was  only  twcniy-tens 

tneot  on  the  left  side,  I)  inch.     From  the    vearsold,  and  Had  borne  four  childroi :  the 

tame   point,  to  the  right  acetabulum  ^  of    last,  three  years  before  her  death, 

an  inch  :    to    the    left    acetabulum   1^  inch.         In  Dr,  Rndford's  two  unsucceasftU  caHi  <tf 

The    greatest    available    space   ii,  from  the     hysterotomy,  the  deformities  were  both  ha 

left   side  of    the    sacral    promontorv  to  the     malacosteon,  and  the  form  rotlrmled.     la  oae. 

left  ilium,  and   amounts   to    H  inch.      The     the  circle  of  space  at  the  brim  was  odIv  about 

greatest  lateral  space,  following  the  curve,  is     )  of   an  inch   in  diameter;  the  openm^  Y- 

&4    inches.      At   the   aidtet,    the     distance     shaped.     The  distance  between  the  actatic  ts- 

between    the  sciatic  tuberosities  is   1}  inch,    berosities  wa*  1}  inch,  and  the  sub-pubic  srrt 

The   coccyx    and  lower  part  of  the  sacrum     reduced  to  a  small  slit.  The  subject  bad  pm>- 

are  bent  upwarda,  so  as  to  bring  the  tip  of  the     ously  undergone  nine  naturalUd  iverica.  and  oae 

coccyx  to  within   1^  inch  of  Uie  sacral  pro-     hf  craniotomy.  In  theothercase,  theconjoi^e 

tnontory,  and  to  H  inches  fivm  the  point  of    diameter  was  reduced  to  )  of  an  mcfa ;  tni 

contact  of  the  ascending  ischial  rami,  which     the  superior  rami  were  also  bent  n  as  to  la 

are  so  close  aa  to  obliterate  entirely  the  sub-     parallelanteriorly.  The  patient  had  borne  Hvra 

pubic  arch.  children  with  great  ease  previously ;  the  IsM 

The  dimension*  of  the  mtnUd  pelvis  of    case  four  years  before  the  operatioii.f 

Elizabeth    Thomson,    who    underwent     the         Dr.  Hamilton's ' 

CKsarian  section  at  the  hands  of  Mr.  Wood 
of  Hanchesier,  and  died  in  contequence, 
are  gi»efl  by  Dr.  Hurphy,   aa    follows ;  — 
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pubk  rami  being  ■pproximUed  at  the  angukr  by  a  simple  deGcienc;  of  the  earthy  matter  of 

bnid  to  I  of  aa  inch.  the  bones — thieflv  ofphotpbate  and  carbonate 

In  a  caie  wlilch  waa  operated  on  bj  Dr.  of  lime  ;  while    the   animal   constituenta,   al- 

HxbAe,  and    described    in     VExpeneiwe  tliough  softened,   and  rendered   less   elastic, 

{So.   I10.)>  ^^   inferior  pelvic  outlet   was  retain  nearly  tbnr  normal  composition,     Tbe 

Dorlj  closed  up  entirely,   the  ischial   tube-  bones  thna  rendered  pliable,  which  lie  in  the 

rotities  being   approximated  to   within   two  lines  of  weight,  pressure,  or  muscular  action, 

lioea  only,  and  tbe  coccyx  and  pubes  admitting  yield  slowly  and  give   way  to  the  oi>creting 

only  one  Gnscr  between  them.*  fbrctiS,  bending  in  such  a  manner  as  the  re- 

u  Hr.  Kjnder  Wood's  case,  the  deformity  sultant    direction  of    pressure  and  muscular 

■u  minted,  the  moat  available  space  at  the  traction,  &c.,  permits  them. 

irm  being  a  circle  of  1  inch  diameter  to  tbe  We  must  refer  the   reader  to  tbe  Article 

leftof  theprojectingpromontory.  The  antero-  on  the  Pathouioy  of  BoKa  (vol.  i.  p. 440.) 

pimerior  diameter  was  1 1  inch,  but  less  than    for  an-"  ^-^--'-^ -i-.i.^-  .■ 

fofao  inch  when  the  aoft  iwrts  were  '    " 
ticbedt 

A  Kwewbat  remai^ble  variety  of  the  i 
InM  pelvis  ia  figured  by  Dr.  Churchill  (J!g. 
IIS.).    Id  this  pelvis  thentpennrftuiicrx 


e  detailed  ai 


It  of  this  disease. 


Fig.  119. 


In  Rokitansk^'s  Patbological  Anatomy,  tbe 
bones  in  SAarhUitmiu  mfantaUt  are  described 
to  present  two  separate  patholc^cal  conditions. 
In  one,  the  bonea  are  very  vascular,  soft,  fragile, 
and  swollen,  with  enlarged  medullary  cavities, 
and  the  areolar  spaces  filled  with,  and  often 
distended  by,  a  pule,  reddish  jelly,  which  press- 
ing  upon  the  areolar  partitions,  produces 
their  abaorption,  and  thus  the  enlai^ment 
of  the  cavities  by  coalescence.  This  '■■.'Aj 
is  also  sometimes  found  effiised  under  the 
|ieriosteum.  In  the  second  variety,  the  bone 
IS  more  or  less  reduced  to  its  cartilaginous 
elemeiita,  the  corpuscles  (Jaciaue)  empty,  the 
raya  obliterated,  aud  the  lamellar  structure 
wanting,  or  luUen  asunder,;  with  corpuscles 
interposed  between  the  layers.  Un  the 
last  condition  tbe  softening  of  the  bones  de- 
pends. The  periobteum  is  more  vaacular 
then  normal,  tumid,  and  more  closely  adhe- 
rent, so  as  to  tear  off  with  it  a  portion  of  the 
softened  adjacent  bone.  It  is  said  to  diBer 
from  inalacoateon  in  not  being  a  painful 
disease,  and  in  being  capable  of  cure,  with  a 
subsidence  of  the  swelling  and  revbsorption 
of  the  effused  substance.  In  bich  degrees  of 
the  disease,  however,  atrophy  ana  fragility  re- 
main permanently.  The  osseous  structures 
it  bent  at  its  centre,  so  as  to  be  nearly  ep-  affected  by  rickets  are  lighler.  leas  marked, 
proxioMted  to  the  opposite  pubis  at  that  thinner,  and  more  porous  than  normal,  or  than 
pdnt,  and  the  tm^yv  prcyecU  in  a  rostrum,  ''"'■«  affected  by  mollities  ossium,  according 
The  upper  part  of  the  lacmm  and  the  pro-  »  Naegele ;  —  appearing  as  if  they  bad  been 
■       ■     ■  .._.....    -'e(„Jj^     steeped  in  weak  acid. 

paiterior         "^"^    analysis   of  a  rickety  humerus    and 


OUn;  TBttraitdpdvU.  (.Afttr  CKveHU.) 


(  arch  spread   c 

eter  increased,  an 
■omewhat  in  the  same  manner,  and.  doubtless, 
by  the  same  mechanical  conditions,  modified 
only  by  the  yielding  of  the  pubis,  as  in  the 
oblong  pelvia  before  described.  The  aerlabula 
in  this  pelvis  are  directed  principally  forwards 
and  outwards. 

Cmaet  of  Iht  Jbregpiiig  mime  dulerthnt,  — 
The  principal  causai  of  we  preceding  partial 


scapula,  ia  given  by  Rokitansky  as  follows  : 

Phosphate  of  lime  and  

Carbonate  of  lime 
Soluble  salts 


2-66 
0-68 


Total  of  inorganic  matter 
Cartilage,  vessels  and  fat 


81-12 


and  complete  distortions  of  the  pelvis,  ore  two 
diseases  affecting    the   osseous   system 
"rickeU" — and"  moUitiei  ouiuin'' or "  ma, 


RidtetM  ia  a  vet 
lire,  which  is  said 

scrofulous  children  about  the  period  of  denti- 
tion, but  which  may  occur  even  after  puberty, 
according  to  some  authors.  It  ia  charHCterised 

•  Unol,  1840. 

f  Had.  CUr.  Trans.  toL  vii  ^  »4. 


lOODO 

In  the  humerus,  also,  was  found  10'54  per 

cent,  of  fat.    Specific  gravity  of  the  bone, 

0-618. 

Davy  found    in   100  parts  from  tbe  tibia 

disease  of  early     '^^  "  nckety   child,  74  parts  animal   and  8S 

more  apt  to  occur  in     »«'')' :  «nd  Bostock,  in  a  vertebra  affected 

with  the  same  disease,  79-73  animal,  and  20-25 

earth  T,  in  100  ports. 

When  this  is  contrasted  with  the  norma 
proportions  of  the  osseous  constituents  in  tbe 
child,  as  given  by  Schreger  —  viz.  47-80  parts 
animal,  and  48*40  earthy  (or  about  one  half 
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of  the  weight  of  the  bone)  in  100  parts— the  ficiency,  in  the  neasnieinents  of  thebooetiof 

great  diminution  of  the  earthy  matter  will  be  one  Quarter  of  the  whole  nomul  ue.    He 

evident.  also  round  that  the  bones  of  the  lover  n- 

In  rickeU  the  bones  of  the  lower  extremities  tremity  generally  are  atrophied  in  this  ifiNaie 

first  exhibit  deformity,  which  appears  chiefly  more  than  those  of  the  upper.*    RokitankT 

as  an  aggravation  of  the  natural  curves  under  also  considers  rickets  to   interfere  with  the 

pressure,  and  as  a  yielding  in  the  direction  of  general  development  of  the  bone, 

the  lines  of  muscular  motion.   The  femurs,  for  MoUitie$  ottium  or  Malacotieom  mMhnm 

instance,  are  bent,  in  most  cases,  with  the  con-  is  a  disease,  not  very  frequent,  aflecting  the 

vexity  forwards  and  a  little  outwards ;  the  full-grown  adult  skeleton.  It  most  oommodjr 

tibiae  and  fibulae  generally  with  the  convexity  affects  the  female  sex  about  the  middle  period 

forwards  and  inwards,  so  that  the  knees  are  of  life,  but  seldom,  according  to  Rigby,atttrb 

bent  inwards  and  the  feet  thrown  outwards  women  who  have  had  no  children.    Three 

and  backwards  (see  fis,  122.  b  and  b.)    The  instances  in  which  this  disease  oocorred  m 

bones  of  the  pelvis  and  spine  become  affected,  the  male  subject  are,  however,  given  bv  Blr. 

and  those  of  the  upper  extremities,  ribs,  and  Curling  in  the  Med.  Chir.  Trans.  (foL  ». 

head  afterwards  follow.  p.  360^.   Nor  does  it  seem  to  be  confined  to 

The  spinal  column   may    be   extensively  middle  age — in  Kellies*  case,  the  womao  vu 

deformed,  especially  at  its  upper  part,  with-  aged  only  twenty-seven  yev»— nor  to  pv- 

out    any  deformity  whatever  of  the  pelvis,  turient  women,  as  will  be  seen  in  Mr.  Soli)*! 

An  example  of  this  is  to  be  found  m  the  case. 

Museum  of  King's  College,  and  \  many  in  the  In  many  cases,  it  is  said  to  dq>end  upoo  the 

Hunterian  Museum.     Many  others  are  also  cancerous  diathesis,  and  to  result  fioa  tbe 

recorded.     In  most  of  these  cases,  however,  dissemination  of  cancerous  matter  tkroittbobt 

the  special  curvature  results  from  caries  of  the  system,  infecting  the  nutrition  of  dke 

the  vertebrae,  or  lateral  curvature.  animal  matter  of  the  bones,  and  repbdng  tbe 

Meckel  remarks,  that  spinal  curves  result-  earthy  constituents ;  thus  causing  tne  osteoai 

ing  from  general  disease  of  the  bones,  such  structures  to  lose  their  cohesive  power.  Bjr 

as  rickets,  are  usually  accompanied  by  pel-  far  the  greater  proportion  of  tbe  eonplcie 

vie  deformity.    The  lumbar  portion  of  the  cases  of  pelvic  deformity,  as  well  as  the  moft 

spine  is  curved  forwards  and  sideways,  the  extreme  and  universal  contraction  of  dime* 

thoracic  portion  backwards  ;  and  sometimes,  ters,  have  resulted  from  this  disease, 

the  bodies  of  the  verlebne  become  affected  For  the  particular  pathological  instanoct  cf 

with  caries,  and  produce  angular  curvature  this  remarkable  disease  the  reader  is  relcmd 

and    ankylosis.      The  sacrum   at  the  same  again  to  the  article  on  the  Pathology  of  Boot 

time  sinks  under  the  weight  of  the  spine,  and  (p.  442.  vol.  i.)    In  addition  to  tbe  cam 

tlie  pelvis  becomes  impressed,  generally,  with  there  described,  may  be  mentioned  one  vhicb 

the  complete  ovate  dittoriion,  or  one  of  the  was  brought  before    the    Med.  Chimniui 

partial  deformities  of  brim,  cavity,  or  outlet.  Society    by    Mr.   Solly,    and    published  ia 

which  are  its  commencements.      In  a  good  vol.  xxiii.  of  the  Transactions  f  p.  437.).  Tbe 

many  cases,  however^  as  we  shall  presently  see,  subject  was  a  female  who  had  never  bonie 

the  rickety  pelvis  assumes  tbe  angular  form  children,  and  the  fragility  of  the  bones  ip- 

of  distortion ;  and,  in  some,  the  oblong  form  peared  at  as  earl^  an  age   as  twcoty-tvo. 

previously  described.      It  is,  however,  univer-  She  had  violent  pains  in  the  back,  and  a  «biie 

sally  shallow,   contracted,  and  of  small  ca-  sediment  in  the  urine.  At  the  age  of  tveoti- 

pacity.    The  iliac  wings  are  thin,  and  present  four,  the  spine  began  to  yield,  and  sbe  bJhl 

a  greater  central  area  of  translucency  than  rheumatic  pains  in  the  head.     At  thirtviu 

usual ;  while  the  columnar  masses  of  bone  years,  tbe  catamenia  ceased,  and  the  ptficst 

are  shorter,  lighter,  and  less  dense,  but  often  began  to  be  unable  to  walk  or  stand,  and  bai 

present,  as  we  have  seen  in  the  ovate  pelvis  great  pain  ;  the  greatest  deformity  being  then 

with    universally    diminished    diameters,    a  apparent  about  Uie  hips  and  shouldcn.    Tbe 

thickening  of  their  bulk,  corresponding  to  the  bones  of  the  head  then  became  thickened,  sad 

shortming  they  have  experienced  by  pressure,  those  of  the  lower  extremities  more  currrd, 

Rokitansky  mentions  that  this  thickening  and  fractured  by  the    slightest  force  j  but 

takes  phice  m  common  with  all  the  osseous  the  urine  at  this  time  was  dear  and  natonl 

structures  aboundincr  in  diploetic  tissue.      In  The  patient  died,  worn  out  by  the  diMSte . 

many  instances,  it  evidently  depends  upon  the  and  post-mortem    examination    showed  tbr 

excess  of  reparative  osseous  deposit,  described  lon^  bones  to  be  reduced  to  mere  outer  tbcts 

by  Stanley  as  taking  place  in  tne  lines  of  the  which  could  eaailv  be  cracked  by  pctswre 

ercatest  pressure.     In  all  the  specimens   I  with  the  finger  and  thumb.    Thetnieriorw 

have  examined,  it  takes  place  bv  tar  the  most  filled  with  grumous  matter,  of  hues  variinc 

considerably  in  the  cotylo-sacrai  rib,  through  from  dark  blood  to  light  liver-ooloor.    Bucb 

which  the  greatest  amount  of  pelvic  pressure  the  femurs  were  broken,  the  dbic  and  fibu'x 

parses.   Shaw  pointed  out  that  in  most  rickety  bent,  the  spine  much  curved,  and  tbe  pcJi^ 

deformed  pelves,  the  contraction  of  the  diame*  extremely  reduced  in  its  diameters ;  but  tbe 

ter  at  the  brim  is  universal  as  well  as  dispro-  joints  and  cartilages  were  all  healthy.    Tac 

portionate,  from  the  absolute  shortening  and  cranial  bones  were  much  thickened,  and  •« 

atrophy  of  the  bones.     In  fourteen  rickety  soft  as  to  be  easily  cut  with  a  knile.    Tbe 

femal  adult  pelves,  he  found  a  general  de-  •  M6d.Cbir.  Tiaas.  vol  zviL|k.4Bl 
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diploe  was  oblifented,  the  Haversian  canals  siderably  shortened,  in  the*  parts  most  affected, 

enormously  enlarged,  and  the  osseous  cor-  The  red,  grumous  matter  contained  in  the 

puscles  (lactaut)  diminished  in  quantity.  From  cavities,  exhibited  a  large  quantity  of  bl9od 

an  analysis  made  by  Dr.  Leeson,  the  fresh  corpuscles,  together  with  numerous  nucleated 

bone  contained, — ^in  100  parts ;  animal  matter,  anu   nuclear  cells,  with  many  cytoblasts,  and 

18'7j;   water,  52*06;   phosphate  and  car-  some  few  caudate  cells.     Many  oil  clobules 

booate  of  lime,  29*17  ports.    The  grumous  and  (at  cells  were  also  present.     He  con- 

meJullary  matter  contained, — ^in  100  parts ;  siders  the  disease  to  differ  from  malignant 

soiiaal  matter,    24*78;    water,   73*39;   and  osteo-sarcoma,  in  there  being  no  deposit  of 

phosphate  and  carbonate  of  lime,  1*83  parts,  new  bone,  and  that  the  caudate  cells,  instead 

Under  the  microscope,  Rainey  found  many  of  increasing,  become  disintegrated,  resolved 

granular,  roundish  bodies,  about  the  size  of  into  granular  matter  and  oil  globules,  and 

blood  corpuscles,  and  some  fat  globules  ;—  finally  dissolved.* 

Pinion,  in  a  different  part,  could  find  no  new  Professor  Facet  considers,  that  there  are 

or  mature  cell  formations,  but  plenty  of  cyto-  two  kinds  of  mollities  ossium,  in  one  of  which 

blasts,  and  a  few  young  fat  cells.  he  places  the  lihachiiismiu  adullorum,  described 

Mr.  Curling  considers  the  softening  of  mol-  by  Rokitansky,  as  well  as  that  just  quoted 
lities  ossiuro  to  be  eccentric  ;  i. «.,  to  commence  from  Mr.  Dalrymple,  where  the  bones  are  re- 
in the  centre  of  the  bone,  and  pass  outwards,  duced  to  a  soft,  flexible  and  cartilaginous  con- 
affecting  first  the  denser  parts,  and  then  the  dition  simply.  In  the  other  vaiiety,  which  he 
areolar  extremities  of  the  bone.  He  looks  considers  to  result,  like  fra^Jkca  osdunif 
upon  it  as  the  result  of  defective  nutrition,  from  Jaity  degeneration  of  bone,  he  would 
and  that  both  the  constituents  waste  in  nearly  place  all  the  cases  which  have  occurred  in  this 
equal  ratio  throughout.  This  author  remarks  country,  including  that  of  Mr.  Solly's  before 
that  the  pains  tlvrays  precede  fracture  or  dis-  described.  Of  the  former  variety,  this  patho- 
tortion,  and  are  not  the  retuli  of  these  condi*>  logbt  has  never  seen  a  specimen,  and  he  does 
twos.  In  one  case,  he  observed  copious  not,  apparently,  consider  it  either  a  malignant 
sweats  and  salivation;  in  another,  a  foetid  or  a  frequent  condition  of  the  bones.  His 
unctuous  exudation  fi-om  the  hands  and  feet;  observations  have  led  him  to  conclude  that 
in  a  tbird,  foetid  perspiration  ;  in  a  fourth  the  grumous  contents  of  the  bony  cylinder  in 
case,  that  of  an  old  woman  of  seventy,  who  this  disease,  of  whatever  hue— yellow,  pink, 
had  been  bedridden  for  four  years  from  para-  crimson  or  dark  red  —  are  composed  of  dis- 
plegin,  there  were  no  deposits  in  the  urine,  guised  fat.  In  part  of  a  femur  presented  to 
The  pelvic  bones  might  be  cut  with  a  knife,  the  Hunterian  Museum  bv  Mr.  Tamplin,  he 
bat  the  ribs  and  vert^rs  were  less  affected,  found  free  oil  globules  in  large  quantitv,  &t 
The  enlarged  cavities  and  areolie  were  filled  cells  filled  with  oil,  or  empty,  collapsed,  and 
vitb  red  patches,  resulting  from  ii\jected  rolled  up,  and  crystals  of  margarine  contained 
vessels,  and  an  oily  medulla.*  in  or  without  the  (at  celh*    The  colour,  which 

liokitanskv  gives  as  a  characteristic  of  one  was  yellow,  pink  and  crimson,  was  owing  to 

ibnn  of  oiollitiesossium  (to  which  be  applies  the  nue  of  the  oil  globules,  nuclei  and  granules 

the  names  oC  oiteo'ma/achia^  or**  rhachUismus  of  the  collapsed  fat  cells.     There  was  no 

A^ii/tonni^),thatitaflects  principally  the  hemes  excess  of  blood  corpuscles  whatever.    In  a 

of  the  trunk,  those  of  the  extremities  being  portion  of  a  femur  presented  by  Mr.  How- 

allected  in  a  subordinate  degree  ;  that  it  occurs  ship,  there  was  left,  after   boiling,   only  a 

capeeiaUy  in  childbed  women,  and  is  often  small  quantity  of  white  crystalline  matter.f 

&<^5ociated  with  cancer  of  the  internal  organs.  'John  Hunter  remarked,  in  a  case  of  mol- 

Tliis  eminent  pathologist  also  states  that,  in  lities  ossium,  described  by  Goodwin  in  the 

this  disease,  the  bony  corpuscles   (lacume)  Med.   Observ,  and  Inqimiet,  that  the  bonv 

are  found  empty,  and  without  canalkuli ;  that  structures  were  spongy,  deprived    of  their 

the  lamellar  structure  is  also  lost,  and  the  earthy  matter,  and  so  soaked  in  soft  fat  as  to 

structure  satured  with  fat.    The  extract  ob-  resemble  a  fatt^  tumour, 

taincd  bv  boiling  differs,  both  from  chon-  In  the  pelvic  bones  of  a  female  past  the 

drioe  and  firom  the  normal  animal  matter  of  middle  age,  affected  with  the  rostrated  variety 

bone,  a  circumstance  which  he  considers  to  be  of  angular  deformity,   I  found,  on  making 

the  most  remarkable  characteristic    of  the  sections,  a  large  Quantity  of  a  yellowish  fatty 

diacaae.  He  states  further,  that  this  form  of  the  matter  containea  in  the    areolar  structure. 

disease  b  painful,  malignant,  and  has  never  This  was  particularly  the  case,  also,  in  the 

been  cored.    In  some  cases,  the  muscles  were  head  and  neck  of  the  femur,  which  even  after 

in  a  rtate  of  fatty  degeneration.  long  maceration,  had  entirely  a  smooth  and 

Mr.  Dalrymple  concludes,  from  microsco*  greasy  section.     On  applying  heat  to  various 

ptcal  observations  of  one  variety  of  mollities  portions  of  these  bones,  in  order  to  ascertain 

osaiuBi,  that  it  was  a  simple  fungoid,  iiui%ffaii/  the  proportion  of  earthy  constituents,  they 

coodition  of  bone.    He  found  the   areolar  ignited  and  burnt  with  a  copious  blueish,  fiitty 

ipaces  enlarged  by  the  absorption  of  their  flame,  with  much  smoke,  and  continued  to 

partitioQS,  and  great  increase  m  the  vascu-  burn  freely  till  all  the  fktiy  matter  was  ex- 

urity  of  the  lining  membrane.   The  **lacuniB'*  hausted.    The  bones,  which  were  very  light, 
were  also  enlarged,  and  the  "  canaliculi"  con- 

•  Dub.  Jour.  vol.  ii.  1846. 

*  lied.  Chir.  Trsn&  vol  xz.  p.  860.  t  Lectures  on  Nutrition,  Med.  Gaz.,  1847,  p.  284. 
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even  before  incineration,  left,  after  exposure  work  before  cited,  of  a  portion  of  boae  i^ 

to  a  red  heat  for  some  time,  a  very  porous  fected  with  this  disease  we  find — in  100  pvu: 

and  light  inorganic  structure.    The  following  Phosphate  of  lime  and  roagoesia  •  17*4tt 

results  were  obtained  by  thus  burning  off  the  Carbonate  of  lime  and  soluble  salts    6*3< 

organic  components — 100  grotiu  of  bone, —  -^— 

f**  Total  of  inorganic  matter     23*^ 

From  the  bodv  of  an  upper  lumbar  verte-  Cartilage  vessels  and  fat  -    76-<0 

bra  left-o/«irMy  »«!//«•    -        -31  Specific  gravity  of  the  bone  0-721. 

„    the  last  lumbar  vertebra        -        •  27  /^^^^^^  ^^  reaaonB  adduced  in  fiivour  of  the 


lower  end  of  the  sacrum        -        -  24  supposition  that  this  disease  is  somcciaNa  s 

„    ihum  (cotylo-sacral  nb)        -        -  40  mal^ant  one.  besides  the  general  and  viokot 

„    ischium  (near  tuberosity)      -        -  36  ^^  that  usually  iireemie  the  defonaiiy,  iu 

„    pubcs  (near  acetabulum)      -        -  33  fncurability  and   unchecked  course  towsrdt 

„    head  of  the  femur         -        -        -22  a  fatal  termination,  have  been  given.    Thst 

„    neck  of  the  femur         -        -        -  25  ^his  result  is  not  invariablr  the  case,  the  Ibl- 

,,    shaft  of  the  femur  (below  trochant)  58  jawing  case  quoted  from  NacMle  wfll  ibov. 

When  wc  compare  the  ibregoing  propor-  {„  ^  f^j  ^^  ^^  p^l^j^  1,^,^,  h^  ,,-,^ 

Uons  of  the  two  constituents  of  bone  with  ^^^  j^^^^  hardness.    In  the  pelvis  lAeoa 

those  given  by  Schreger,  as  the  normal  pro-  ^^  foregoing  analysis  was  taken,  the  boaet 

portions  of  adult  bone  — viz.,  20-18  animal,  ^^^  ^^^^  probably,  at  some  fomer  period 

and  74'84  earthy  matter— the  diminution  of  the  b^en  much  softer  than  they  were  at  the  tine 

inorganic  constituents  appears  very  striking,  ^f  j^^^i,^     ^^^  ^^^^^  ^1^  ,1,^^^  tl^t  ll^^ 

and  still  greater  when  compared  with  those  of  y™  frequently,  the  pelvic  bones  distorted  by 

aged  bone  ;  although  less  so  than  in  the  re-  naolUties  are  so  soft  and  pliable  as  lo  yield, 

suits  of  the  analysis  of  Dr.  Lewon,  in  the  sometimes  considerably,  to  the  fcetal  bead ; 

extreme  case  recorded  by  Mr.  Solly  before  yet  that  this  is  by  no  means  always  the  caw. 

&^SP'  ^  ^    ,  1 .     .  nor  should  it  be  taken,  as  it  b  by  sooie  o6- 

The  femurs  were  perfectly  normal  in  shape,  .tetricians,  as  a  characteristic  mark  of  this 

as  also  were  the  bones  of  the  lower  leg,  but  disease  affecting  the  pelvis, 

the  pelvis  was  a  rattrated  one,  the  supcnor        a  very  minutely  detailed  case  of  pelvic  db- 

pubic  rami  being  bent  in  the  middle  nearly  at  tortion,  resulting  clearly  from  one  or  other 

right  angles,  and  much  deformed  and  con-  j^ind  o^moUUici  atnum,  n  given  by  Naegcle.« 

tracted  in  all  its  diameters.    It  was  remark-  xhe  subject  of  the  case,  after  bavine  borne 

able,  that,  at  the  bend  of  Uie  superior  pubic  .i,  children  (five  healthy,  fuU  sised.  aa^  Uw. 

rami,  and  at  the  suture  of  the  iwrhio- pubic  and  the  sixth  still  bom),  became  afcted  •iti 

rami,  there  was  a  complete    deficiency  of  this  disease,  which  brought  about  socfa  eit««- 

osseous  matter,  so  that  after  maceration,  Uie  ^ve  pelvic  distortion  and  contractioa,  tint, 

pubes  separated  at  these  points  ;  showing  that  at  the  seventh  labour,  the  Csaarian  operaM 

the  connection  and  continuation  of  the  bone  ^^as    rendered  necessary,   from    the  €oo«- 

in  these  pkices  was  purely  ligamentous,  or  quences  of  which  the  patient  died  after  the 

by  oraanic  matter,  as  if  resulung  from  an  un-  ^urth  day.    The  shortness  of  the  tioie  is 

united  fracture.  -   .^     .      .  which  the  pelris  became  so  much  distorted, 

The  sudden  diminution  of  the  hard  con-  together  with  the  extent  of  the  defom^j. 

stituents  in  the  head  and  neck  of  the  femur,  and  the  fact  that,  at  the  time  of  the  patimt'i 

as  compared  with  its  shaft,  is  worthy  of  ob-  decease,  it  had  regamed  its  normal  hardaeMk 

servation   in   reference   to   the  bending  and  render    the    case   a  very  remarkable  oae. 

fracture  of  the  femoral  neck  in  old  people.  Naegele  considered  it  as  the  most  cootfictai 

The  smaller  proportion  of  earthy  matter  in  pe|v&  that  had  ever  come  under  bis  obserrt- 

the  pubes,  as  compared  with  the  ilium,  and  tion. 

in  the  sacrum  and  lumbar  vertebrae,  as  com*        'j^^  anterior  wall  was  pushed  upwards  sad 

pared  with  the  femoral  shaft  and  pelvU,  will  the  'posterior  downwards,  the  superior  pkae 

account  forthegreateryielding  and  deformity  i^^ng  |,ent  at  the   acftahuK    so  that  tlie 

which  are  observed  in  these  parts  in  the  ypper  border  of  the  pubic  sympbvns  ms 

angular  pelvic  distortion,  especially  in  the  level  with  the  upper  surface  of  the  w  baifatf^ 

rostrated  variety,  and  will  be  referred  to  pre-  vertebra ;  and  a  line  drawn  from  one  aatcriar 

sentlv  in  the  consideration  of  the  mechanism  superior  iliac  spine  to  the  other,  cat  the 

of  pelvic  deformities.  •.,    «         ,      -  tipp«r  surface  or  the  3rd  lumbar  vcrtcbrs  st 

In  the  analysis  made  by  Dr.  Bostock  of  i^  poaterior  half.   The  hioominate  bones  were 

the  dorsal  vertebrv  of  a  woman  affected  pushed  together,  and  presented  the  acotc  <ar^ 

by  mollities,  he  found,  that  the  proporuon  ^ow,  like  cracked  pasteboard,  on  their  ioair 

of  the  earthy  constituenu  amounted  to  only  surfaces.     The    sacrum    was    bent  akso4 

one-fifth  of  the  whole  weight  in  one  part  of  double.    The  measureroeoU  are  given  by  the 

the  bone,  and  to  one-eighth  onlv  in  another ;  author,  as  follow  f : 

while  in  a  healthy  bone  from  the  same  oart, 

they  amounted  to  more  than  one  half  the       ,  Erfshnmgwi  and  Abhsadlaagea ;  sad  Apr**- 

whole  weight.*  .      «  ,.        ,    ,  dU  lo  Dm  ScKrlg  Versngt*  Btcken. 

In    the    analysis    given,   m   Rokitaoskys       f  The  measaremsnU  ased  ty  Kayk  (ttis di** 

or  PniMian,)  are  rwy  slightly  Isrgw  lh»  ^ 

*  Med.  Chir.  Trans.  voL  iv.  oomsponding  English  ooml 
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From  the  anterior  inferior  Iliac  spine,  to  the  It  was  very  ingeniously  advocated  bv  Dr. 

opposite  point  on  the  iliac  crest  posteriorly —  Hull  in  his  Letters  to  Symmonds,  and  laid 

on  the  left  side,  2  inches  4  lines ;  on  the  down  by  the  younger  Stein  and  others  on  the 

right  side,  2  inches  6  lines.    From  the  apex  to  Continent,  that  the  ovnte  form  of  pelvic  dis- 

the  upper  surface  of  the  sacrum,  16  lines  only;  tortion  with  contraction  of  the  diameters  of 

to  the  junction  of  the  1st  and  2nd  sacral  pieces,  the  inlet  and  enlargement  of  those  of  the 

10^  lines.  From  the  left  superior  pubic  ramus  a  outlet  of  the  pelvis,  was  the  characteristic 

little  internal  to  the  pectineal  emmence,  to  the  and   invariable  form  of  rickety  disease ;  as 

hoJy  of  the  4th  lumbar  vertebra  on  the  same  that  of  the  angular  cordiform  shape,   with 

level,  only  2^  knei.    Between  the  same  points  contraction  of  both  outlets,  was  oimalacotteon  ; 

00  the  right  side,  6}  lines.     The  sides  of  the  and  the  opinion  seems  to  be  still  frequently 

sub'pubic  arch  were  only  3  lines  apart,  aud  held  by  obstetricians  both  abroad  and  m  this 

more  contracted  near  the  sciatic  tuberosities  country. 

thin  above,  by  these  processes  being  pushed  Dr.  Murphy  considers  that,  though  the  oval 

ia wards.    The  pubes  in  this  pelvis,  as  repre*  pelvis  is  not   the  necessary  consequence  of 

seoted  in  the  drawings  siven  by  the  author,  rickets,  nor  the  cordiform  of  molUtiet  oisium^ 

sre  bent  in  the  middle  of  their  superior  rami,  yf  t  that "  of  necessity,  the  softened  adult  pel- 

thus  producing  the  rostrated  form.                   •  vis  would  take  the  shape  called   cordiform, 

A  like  case  of  progressive  pelvic  deformity  while  the  infant  pelvis  would  be  transversely 

from  molBUe*  otmm   b    described   by    Dr.  lengthened;*' — unless   in    the  infant,  <*the 

Cooper.*    The    patient,    Elizabeth    Foster,  »pine  be  softened  and  bent  as  well  as  the 

hsd  perfectly  easy  delivery  in  her  three  first  pelvis,"  so  as  to  throw  the  weight  of  the  body 

labours;  before  the  fourth,  she  had,  while  moreuponthepelviccavity, asby a"^6tuwxr(/ 

pregnant,    rheumatic   fever,  and    afterwards  curvature "  such  as  he  has  figured,  in  which 

constantly  suffered  from  universal  pains  of  a  cases  be  supposes  that  angular  deformity  takes 

rheumatic  character,  followed  by  gradual  spinal  place  in  the  child.*   This  conclusion  he  draws 

distortion.  From  the  fourth  to  the  sixth  labours,  >rom  the  hypothesis  that  in  the  child,  because 

they  were  increasingly  difficult,  and  in  the  se*  o^  the  straightness  of  the  spine,  a  line  passing 

venthand  eighth  she  wasobliged  to  be  delivered  through  the  centre  of  gravity,  and   conse* 

b>  craniotomy,  the  sacro-pubic  diameter  being  quently  the  weight  of  the  spme,  would  fall 

reduced  to  2  inches.     Three  years  after,  she  altogether  in  advance  of  the  pelvic  cavitv,  and 

>^  became  pregnant,  when  the  sacro-pubic  that  consequentlv   the  acetabula  would    be 

tlisnieter  was  found  to  be  reduced  to  1  (  inch,  pressed  up  behind  it,  and  of  necessity,  diverge^ 

b.toming  gradually  narrower  on  each  side,  because  of  the  sacrum  pressing  down  between 

Csnrian  section  was  performed,  under  which  them  ;  while,  in  the  adult,  the  weight  of  the 

ihe  ank.    After  death,  the  sub-pubic  arch  body  falls  within  the  pclvia  and  between  the 

vu  fbond  to  be  so  much  contracted,  that  the  acetabula,    which    conse(}uently    would    be 

Kiatic  rami  were  little  more  than  \  an  inch  pressed  inwards  towards  it.     In  considering 

<ptft.    The  pelvis  was  so  soft  and  s|}ongy,  the  mechanism  of  these  pelvic  deformities  we 

that  the  finger  could  be  easily  pressed  into  its  shall  ajgain  have  occasion  to  refer  to  this  ex* 

Mibstance,  and  at  the  place  ot  attachment  of  planation.    But  this  author  also  thinks  that 

MDie  of  the  muscles,  the  osseous  substance  a  condition  of  bones  identical  with  or  allied 

was  found  raised  into  eminences,  as  if  pulled  to  rickets,  may  be  induced  in  young  adult 

out.  females,  whose  health    is   depreciated,  and 

Eight  similar  progressive  cases  were  ob-  powers  of  nutrition  impaired,  by  the  con- 

Mned  by  Barlow.    One  woman,  on   whom  fined  or  unhealthy  nature  of  their  employ - 

he  performed  hysterotomv  unsuccessfully,  had  ment ;  and  that  there  is  thus  constituted  a 

given  birth  to  two  children,  and  afterwards  special  kind  of  rooUities  ossium,  a  rickeU  of 

M  become  lame  and  bed-ridden  for  four  aduUt^  in  which  cases  the  pelvis  will  assume 

tears.    In  another  case  of  Cassarian  section,  the  cordiform  shape.  The  frequent  occurrence 

^^  resoltine  from  mahM^osteon,  the  woman  of  spinal  deformities  at  this  age,  is  an  evidence 

tdd  previous^  borne  children,  and  been  deli-  of  a  deficiency  in  the  supply  of  osseous  matc- 

tered  by  the  crotchet.     In  this  instance,  the  rial. 

coDJupate  diameter  was  reduced  to  \\  inch  ;  Naegele,  who  warmly  combats  the  opinion 

the  r^ht  sacro-cotyloid,  to  2) ;  the  left,  to  that  the  infant  rickety  pelvis  is  always  ellip- 

H  inch.    The  last  lumbar  vertebra  and  sa-  tical,  quotes    in   support  of  his  arguments 

cnl  pramontory  formed  a  great  tumour-like  against    it,    a   case   attended  by  Dr.  J.  A. 

curve  in  the  pelvic  cavity,  which  he  was  able  Beyerle  and  Professor  Fischer,  of  Mannheim. 

to  distinguish  fix>m  an  exostosis  only  by  its  The  history  of  the  case,  and  the  appearance 

jiiUing  easily  to  the  pressure  of  the  fingers,  of  the  patient  herself,   and   of  her  father, 

vhichatumourofthat  nature  would  not  do.f  brothers,  and  sister,  indicated  scrofula  and 

Other  ca!«s  of  this  progressive  kind  have  been  extensive  ricketj^  deformity  existing  in  the 

before  alluded  to.  fiimily.    The  patient  had  been  deformed  from 

The  question    as  to  whether  the  ridcety  the  earliest  youth,  and  had  not  attempted  to 

pdria  ever  assumes  the  angular  or  cordiform  walk  or  stand  till  she  was  seven  years  old. 

^h.ipc  b  one  which  has  occupied  consuler-  She    was  of  very  small   stature, — 4  feet  3 

*b)r  the  attottion  of  many  obstetricians.  inches,  had  a  projecting  sternum,  an  awk- 

•  MM.  OlMrvations  and  Inquiriss,  voL  v.  ^*''^'  shambling,  waddling  gait,  and  a  remark- 

t  Ksvya,  p.  855.  *  Lectures  on  PartnritioD,  p.  82. 
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able  projection  of  the  abdomen,  caused  by  a 
great  increase  in  the  normal  forward  bend  of 
the  lumbar  curve ;  with  an  equivalent  projec- 
tion of  the  sacrum  posteriorly,  from  the  hori- 
zontal position  of  that  bone ;  so  that  the  plane 
of  the  superior  pelvic  opening  was,  in  the 
upright  position,  completely  vertical.  The 
lower  extremities  were  not,  however,  de- 
formed, neither  the  bones  of  the  upper  nor 
lower  leg  being  bent.  About  the  age  of  thirty, 
she  became  pregant,  and  died  after  the  neces- 
sary performance  of  the  Caesarian  section. 

On  beine  examined,  the  lumbar  vertebne 
were  found  much  curved  forwards,  and  small, 
slender,  and  weak.  The  sacrum  was  placed 
nearly  horizontal  from  before  backwards,  its 
posterior  part  projecting  very  much  behind 
(see^g.  120.  a).  It  was  sunk  so  much  between 
the  ilia  that  the  centre  of  the  4th  lumbar  ver- 
tebra was  opposite  to  the  upper  border  of  the 
pubic  symphysis,  and  was  bent  so  much  about 
the  3rd  sacral  vertebra,  that  the  distance  of  the 
apex  from  the  promontory  was  only  1  inch  9\ 
lines,  and  from  the  first  transverse  sacral  line, 
only  15  lines.  The  innominate  bones  were 
thin  and  slender,  and  the  centres  of  the  iliac 
wings  more  translucent  than  in  the  healthy 
bone.  On  the  planes  of  the  bchia  was  the 
cracked  pasteboard  fissure,  running  obliquely 
from  above  downwards  and  forwards  opposite 
the  cotyloid  cavities,  and  said  to  be  charac- 
teristic of  the  pelvis  diseased  by  malacotteon. 
The  led  tuber  ischii  was  more  elevated  than 
the  right,  and  the  ascending  branch  of  the 
same  bone  more  bent.  A  direct  line  drawn 
from  one  anterior  superior  iliac  spine  to  the 
other,  cut  the  body  of  the  4th  lumbar  ver- 
tebra .3  lines  below  its  upper  surface  {d\  and 
measured  8  inches  7  lines.  From  the  anterior 
inferior  iliac  spine  to  the  posterior  extremitv 
of  the  linea  innominata,  measured  on  both 
•ides,  2  inches.    From  the  ischial  tuberosity 

Fig.  120. 


The  svperior  opening  was  angular,  »idi  to 
acute  and  somewhat  symmetrical  curve  of  ibf 
cotvlo-sacral  ribs  on  each  side,  and  a  gndual 
and  equable  curve  inwards  at  the  union  of  tbr 
ilium   and  superior  pubic  rami  ai  tke  atcU" 
buh  (6),  which  brings  the  body  or  accCabuitr 
portion  of  the  pubis,  to  within  5  lines  ol  the 
bodv  of  the  4th  lumbar  vertebra,  the  imJcr 
surface  of  which  is  on  the  same  level ;  the  *aa< 
measurement  on  the  left  side  being  6)  line*. 
The  distance  fiY>m  the  anterior  and  lo«cr 
border  of  the  same  vertebra  to  the  upper 
border  of  the   pubic   symphysis,  was  I  to. 
1  line  ;  and  from  one  superior  branch  of  the 
pubis  to  the  other  near  the  acetabuli,  lio. 
7  lines.    The  pubis  presented  the  ususl  out- 
ward bend  at  the  spines  on  each  side  of  tbc 
symphysis  (r). — At  the  mjerinr  opetrng,  the 
distance  between  the  ischial  tuberosities  vm 
1  in.  5}  lines  only^  and  the  nearest  approu- 
mation  of  the  ascending  branches,  1  in.  1  line. 

The  shape  of  this  pelvis,  of  which  tbeauth-'r 
gives  three  lithograpnic  sketches,  had  earned  .t 
to  be  frequently  mistaken  for  the  results  of  •»• 
Utiet  ouium^  but  the  appearance  of  the  booe»  ic 
texture,  lightness,  and  slendemess,  &c^«as 
truly  rickety,  and  with  the  hbtory  of  trc 
case,  gave  no  reason  whatever  for  the  rji* 
position  that  malacosteon  had  ever  been  prt* 
sent  or  supervened. 

In  addition  to  this  case,  the  sane  emiont 
observer  adds,  that  he  has  himself  seen  i«o 
examples  of  this  deformity  in  children,  sod  tki: 
in  the  pathological  collection  at  StrBsbourz.it 
he  waft  inform^  by  Professor  Stoltz,thst  tbrrt 
are  two  skeletons  of  rickety  children,  of  one 
and  eight  years  old  respectivdy,  in  which  tf< 
pelves  are  affected  %rith  the  im^or  defonntt). 
In  the  Anatomical  Museum  at  Bresbu.  •b<\ 
on  the  authority  of  Professor  Betschler.  *• 
another  example  of  this  kind,  exhibited  U 
the  pelvis  of  a  rickety  fema!e  child  art^ 
ten  years.  Many  other  similar  exsnplc«  at 
given  by  Burns,  Otto,  Wallach,  and  t^rai- 
bolz.  Kokitansky  also  found  the  angular  de- 
formity in  rickety  pelves,  but  in  a  nustc 
decree  of  distortion.* 

In  the  Museum  of  King's  College,  Looi*  r^ 
are  two  rickety  pelves  of  children  of  «'■-"<■' 
from  four  to  six  years  old,  both  of  which  ire 
affected  with  angular  deformity  of  thcp(««^'* 

Fig.  121. 


Angfular  rickety  ptlvi*.    {A/Ur  JVaegeU.^ 

to  the  most  elevated  portion  of  the  iliac  crest, 
measured  on  the  right  side,  6  inches,  on  the 
left,  5  inches  7  lines.  From  the  tuber  ischii  to 
the  pectineal  eminence,  measured  on  the  right 
side,  3  inches ;  on  the  left,  2  inches  1 1  lines. 
The  height  of  the  pubic  symphysis  was  18 
lines. 


Amguiar  ehUtTs  pthis  fr 

A  drawing  of  one  of  these  u  given  b  &:  '' 
121.  In  the  larecr  of  the  two,  the  amr*  «* 
the   femurs   and   leg    bones    are    bcot  >*" 
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rectlj  forwards,  without  any  lateral  deviation  the  softened  infant  pelvis,  it  will  yield  most 

inwtrds  or  outwards.      In    the    Hunterian  readily  and  extensively  at  its  weakest  point— 

Museum  also,  there  is  a  rickety  skeleton  of  viz.  the  still  cartilaginous  line  of  ilio-pubic 

a  child  of  six  years,  in  which  the  pelvis  mnciion  in  the  acetabulum :  and  that,  as  in  the 

presents  the  angular  deformity  and  approxi-  instances  now  given,  and  indeed  in  all  that  I 

matioo  of  the  acetabula.    In  none  or  these  have  myself  examined,  the  shape  of  the  angu- 

tpedmens  is  there  any  great  backward  curv»*  lar  pelvis  resulting  from  rickets  In  infancy  is 

ture  of  the  spinal  column,  though,  in  the  last  never  rottrated^  in  the  sense  to  which  that 

instance,  the  sacrum  is  bent  so  much  forward,  expression  is  confined  in  the  present  article ; 

that  the  tip  of  the  coccyx  is  almost  on  a  but,  that  this  form  is  usually  seen  only  in 

lerel  with  the  superior  plane  in  the  centre  of  the  angularly  deformed  pelvis  resulting  from 

the  opening.                                                  ^  the  moUitiet  otsium  of  adults,  and  commenc- 

h  IS,  however,  especially  remarkable  that  in  ine  after  the  pelvis  has  attained  its  adult  de- 

aU  these  laat^^nentioned  specimens,  as  well  as  vdopment  ana  consolidation,  when  the  bend 

in  that  figured  by  Naegele  and  just  described,  most  commonly  takes  place  in  the  centre  of 

the  angle  of  the  bend  or  cu/m  of  the  lateral  the  superior  pubic  ramus,  which,  in  thick- 

etrve  produced  by  the  pressure  inwards    of  ness,  and,  in  some  diseased  conditions,  as  the 

the  heads  of  the  femurs,  takes  place  in  the  analysis  before  given  shows,  in  composition 

oeetttbula  at  the  line  of  junction  of  the  two  also,  is  the  weakest  point  of  the  pelvic  circle 

upper  pieces  of  the  innominatum,  and  not  in  in  the  adult.    This  will,  I  think,  be  found  a 

the  superior  brnoch^of  the  pubis  itself,  as  in  general  and  useful  distinguishing  mark  between 

ncMt  of  the    cases  resulting   from  moUitiei  the  angular  pelvis  resulting  from  rickets,  and 

nmum.    This  is  evidently  produced  by  the  that  ot  the  adult  moUUies  ostium. 

more  facile  and  greater  j^elding  of  the  as  vet  Whether,  on  the  other  hand,  the  adult  pel- 

uooiisified  cotyloid  cartilage,  rendered  softer  vis,  softened  by  viollities  ouium,  or  the  rickets 

10(1  more  tardy  in  ossifying,  by  the  effect  of  of  adults,  ever  assumes  the  ovate  form  of  dis- 

ihe  disease  upon  its  nutrition.                ^  tortion,  is  a  question  of  supposition  merely. 

That  such  a  yielding  does  take  place  in  this  I  have  not  been  able  to  find  any  recorded 

cartilage  from  disease  and  pressure  is  shown  cases  of  such  a  result,  though  there  is  no  evi- 

ttiil  more  strikingly  in  another  case  in  the  dent  reason  why  this  should  not  occur,  under 

Hiintenan  Museum  (No.  3423.),  in  which  it  certain   mechanical  conditions.     Rokitansky 

hat  bent  omiwards,  instead  of  inwards,  and  found  that  the  ovate  and  hour-glass  distortions 

thus  is  produced  an  elliptical  distortion  of  the  are,  ahnost  without  exception,  the  result  of  in-> 

pelria.    This  skeleton  is  from  a  young  subjcc%  fantile  rickets. 

iQ  vhich  the  pelvic  bones  had  not  yet  become  Mechanism  of    the    pbeceding     Pel* 

<oUered together.     The  head  and  neck  of  the  vie  Distortions. — In  considering  the  forces 

left  femur  are  nearly  destroyed  by  caries,  which  which  operate  in  producing  the  two  principal 

dookless  also   extends  to  tlie  acetabulum  varieties  of  pelvic  uistortion  previously  treated 

itself.    Both  the  femurs  are  extremely  flexed  of,  it  is  necessary  carefully  to  separate  those 

and  idducted  on  tbe  pelvis,  and  seem,  espe-  resulting    from  mechanical     position,    from 

Hally  on  the  diseaaecl  side,  to  have,  by  the  those  which  arise  from  muscular  action  alone, 

constancy  of  this  position,  pushed  upwards  In  considering  the  former,  it  will  be  necessary 

sod  backwards  the  pubis,  so  as  to  cause  a  as  carefully  to  separate  the  idea  of  the  line  of 

distinct  bend  at  the  cartilaginous  cotyloid  line  gravHy—'i,  e.  a  perpendicular  line  let  full  from 

of  janction,  and  an  elevation  of  the  pubic  the  centre  of  gravity — from  that  of  the  line 

Vmphwis.    By  this  means,  the  acetabula  are  oj  pressure,    which    must   necessarily    pass 

pushed  outwards,    aud   the   superior  pelvic  through  the  osseous  supporting    structures, 

opening  assumes  an  elliptical  shape ;  though  whatever  disposition  they  may  have. 

the  cotyb-sacral  arch  is  but  slightly  spread  The  centre  of  gravity  of  the  trunk  itself  is 

ojt,  and  the  ischial  tuberosities  are  normally  that  which  influences  most  considerably  the 

placed.    The  lumbar  curve  and  sacral  pnK  form  of  the  softened  pelvis  in  the  sitting  as 

ni)Qotorv  deviate  slightly  towards  the  left  well  as  the  upright  position.     This  is  pUced 

Mile,  and  the  booea  are  remarkably  small  and  by  Weber  in  the  transverse  vertical  plane  of 

•ifht,  showing  the  prevalence  of  the  rickety  the  spinal  column,  which  here  falls  consi- 

tcodency.  derably  in  front  of  the  vertebrae,  in  the  tho- 

From  thete  caaea,  it  seems  reasonable  to  racic  cavity,  at  the  level  of  the  sterno-xiphoid 

<iraw  the  concluaionf  that  the  softened  infant  articulation  (aeejig,  122,  a,  a). 

(•tins  does  in  a  great  many  cases  assume  the  In  the  most  easy  standing  position,  this 

C'Hiforro  shape,  and  that  without  any  back^  centre  of  gravity  is  placed  directly  above  that 

*^rd  ipuial  curvature ;  but,  on  the  contrary,  of  the  whole  bodtf,  at  the  sacro-lumbar  articu- 

thc  case  quoted  by  Naegele  shows  that  it  is  lation  (a,  c)  ;  so  that  perpendicular  lines  let 

fw-existent  with  excessive  forward  curvature  fall  from  each  to  the  ground  will  exactly  co- 

of  the  UimbarsDine,  such  as  would  throw  the  incide,  and  (in  the  well-made  subject,  after 

▼eight  of  the  body  entirely  in  front  of  the  passing  through  the  sacral  promontory  and 

vertically  placed  pelvic  brim;  and  thus,  accord-  the  acetabula)  fall  between  the  feet  as  the 

tn?  to  Dr.  Murphy's  view,  of  necessity,  pro-  basis  of  support.    In  the  sitting  posture,  it 

db«  the  ovate  and  not  the  angular  deformity,  falls  a  little  posterior,  between  the  ischial  tu- 

w  e  may  also  conclude  that  when,  by  mecha-  berosities. 

nsc«lcaaiaea,tbe«^fa/ar8hapei8impre88edupon  To  preserve  the   standing  posture,  it  is 

o  8 


196 


PELVIS. 


necessary  that  the  line  of  gravity  of  the  whole 
body — VIZ.  that  from  the  lower  centre — should 

rtg.  122. 


A.  Diafpram  of  the  Ihies  and  centres  of  gravity  of 
the  trunk,  a  b;  and  of  the  whole  body,  cd 

B.  Outline  of  the  lines  of  pressure  in  the  pelvis  and 
legs  in  the  ovaU  rickety  distortion,  during  the 
standing  poeture. — a  b  lines  of  direction  of  .the 
pressure  or  the  heads  of  the  femurs  in  the  ace- 
tabula, — upwards  and  outward*, 

c.  Outline  of  the  pelvis  and  legs  in  the  mtffufar 
roftraJUd  pelvis  of  the  aduUt  resulting  from  molH' 
tif  oisium,  a  6,  a  e,  direction  of  pressure  in  the 
acetabula  when  the  legs  are  not  deformed, — 
upwards  and  inwards. 

D.  A  similar  outline  in  the  angular  rickety  pelvis  of 
the  chiU,  when  the  legs  are  btot  outward$f  —  di- 
rection of  pressure  inwarda, 

X.  Outline  of  abnormal  antero-posterior  carves  of 
the  spine,  pelvis,  and  legs,  o  6,  direction  of  the 
pressure  in  the  acetabula  backward*  increased  by 
the  forward  curve  of  the  femora,  e  d,  line  of 
traction  of  the  'psoas  muscles  increasing  the  de- 
formity of  the  pelvis. 

fall  anywhere  between  the  extent  of  longitude 
of  the  feet  (r  tf). 

If  the  trunk,  however,  bend  forward,  its 
centre  and  line  of  gravity  is  advanced  beyond 
that  oi  the  whole  body,  and  a  sliare  of  the  sup- 
port of  the  trunk,  equivalent  to  the  degree  of 
distance  of  the^etwo  lines  (6, </), falls  u|)on  the 
muscles  and  ligaments  of  the  posterior  part  of 
the  spine,  and  a  corresponding  strain  upon  their 
attachments  to  the  sacrum  and  posterior  part 
of  the  pelvis.  This  instance  may  be  taken  as 
an  example  of  many  others,  in  which  the  me* 
chanical  position  of  the  line  of  gravity  in- 
fluences muscular  action,  the  eflccts  of  both 
falling  upon  the  lines  of  pressure  and  support 
in  the  pelvis. 

For  the  preservation  of  the  sitting  position, 
it  is  only  necesssiry  that  the  line  of  gravity  of 
the  trunk  (ab)  should  fall  within  the  extent 
of  the  basis  of  support,  which  is,  from  more 
or  less  of  the  whole  extent  of  the  hams  in 
front  to  the  ischial  tuberosities  behind.  Hence 
the  greater  facility  with  which  a  person  sitting 
down  is  pushed  backward  than  forward. 

The  une  of  pmiurt^  on  the  other  hand, 
passing  down  the  centre  of  the  bodies  of  the 
Tertfbne  will,  in  the  well-made  subject,  when 


standing  on  both  legs  or  sitting,  divide  at 
the  sacral  promontory,  into  two  equal  parts, 
each  of  which  traverses,  first  the  lateral  sacral 
masses  to  the  sacro-iliac  joint ;  from  th  % 
point,  in  the  upright  position,  it  paisci  alor  * 
the  cotylo-sacral  nb  to  the  beads  of  the 
femurs,  describing  in  its  coune  the  C-lile 
curve.  In  the  nttmg  posture,  it  panes  down 
the  ischio- sacral  buttress  to  the  tuberosHicv 
It  will  be  borne  in  mind  that  each  of  thr^c 
standing  and  sitting  arches  has  its  tie,  whiih 
prevents  it  equally  from  starting  cmtwemrd*  or 
pressing  inwan/«  at  the  extremities;  that  (< 
the  cotylo- sacral  arch  being  the  united  supe- 
rior pubic  rami,  and  that  for  the  iacbio-aacral 
arch,  the  united  ischio-pubic  rami.  The  c«>- 
tvlo -sacral  arch  and  its  pubic  tie,  united  at 
the  acetabula,  and  placed  in  the  same  pbiif , 
form  in  man,  as  we  have  seen,  a  lateral  area 
made  up  of  the  two  halves,  which  supports 
on  its  culm  the  inward  pressure  of  the  bead 
of  the  femur.  The  cotylo-sacrmi  poctioa  also 
sustains,  in  addition,  its  upward  anl  backwaf>l 
pressure. 

The  first  effect  of  the  softemng  of  the  os- 
seous supports  in  this  line  of  presaure  is  :•> 
increase  the  natural  curves  which  occur  in  it. 
Thus  we  see  an  increase  in  the  dorsal,  iuv.ba% 
and  sacral  curves,  in  the  cot>lo- sacral,  ie- 
moral,  and  tibial  (/g.  122.  b).  The  next  dicct 
is  to  produce  lateral  curves,  which  prricnt 
generally  their  concavities  towards  the  Hoc  c^ 
gravity,  and  are  always  associated  with  rr«- 
pefuatmg  cunvi,  so  as  to  keep  the  tine  ci 
gravity  within  them,  about  which  thcr  pro- 
duce a  wavy  line,  as  is  seen  in  the  dt/ontmi 
spine.  When  this  is  not  the  case,  the 
support  of  the  weight  falls  more  i^poo  th* 
tension  of  the  muscles,  and  ligaments  aad 
parts  of  bone  on  the  convex  side«  la  the 
pelvis,  and,  to  some  degree,  in  the  bones  ci 
the  legs,  however,  these  results  are  modiSrd 
by  the  lateral  duplication  and  divisioo  of  the 
lines  of  pressure ;  and  in  the  pdvic  skelctm 
this  effect  is  still  further  incrcauwd  bj  the  cr- 
cular  union  of  the  lateral  stmcturea,  and  br 
the  pressure  or  traction  of  the  bones  of  the 
legK,  conjointly  or  individually. 

The  alteration  of  the  position  of  the  certre 
of  gravity  of  the  trunk,  by  defbrmitr  of  tke 
spine  low  down,  will  also  have  its  cffrct  a;<«« 
tne  pelvis,  by  necessitating  a  constrained  anl 
unnatural  position  to  prevent  the  body  &.!»;. 
Deformities  confined  to  the  upper  part  of  the 
spine  are  seldom  accompanied  bv  defanat^ 
pelvis,  owing,  probably,  to  the  little  c4nt 
they  have  in  altering  the  centre  of  gra«  t* 
In  addition  to  these  general  ch  ngrs  bvn 
mechanical  pressure,  there  is,  in  this  softrvcd 
state  of  the  bones,  the  powerful  cftct  of 
combined  muscular  action. 

The  influence  of  coniinmtd  poihoT  on  thcv 
changes  will  be  found  to  be  the  origin  of  m^t 
of  the  differences  of  form  we  have  area  n 
pelvic  distortions.  Let  os  consider  the  ctfrvti 
of  mechanical  position  and  muacular  action  m 
the  recumbent^ «—  nitmg,  —  and  sten^^  por- 
tions respectively,  on  the  softened  pelvis 

In  fymg  upon  ike  bmek,  the  aoftancd  pd^n 
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will  have  a  tendency  to  become  flattened  the  cotylo-sacral  at  the  top  of  the  sciatic 
aotcn>-posteriorly,  by  the  sinking  of  the  pubic  notch)  takes  place  in  that  direction,  and  in- 
arch, at  the  same  time  that  the  traction  of  creases  the  acuteness  of  the  C-like  curve, 
the  femurs  and  muscles  of  the  lower  extremi-  These  effects  upon  the  sacrum  and  ilia, 
ties  outwards  will  tend  to  separate  the  aceta-  and  pelm  generally,  will  be  increased  by 
bula  and  increase  the  transverse  diameters,  the  action  of  the  powerful  erector  spinas 
This  I  apprehend  to  be  the  commencement  of  muscles,  and  psoas  and  iliacus  muscles,  exer* 
the  elBfkcttl  pelvic  deformity,  which  occurs  in  cised  in  keeping  the  trunk  erect  upon  the 
the  majority  of  the  softened  pelves  of  infants,  pelvic  lever  (see /g.  122  e,  c  d).  These 
whose  most  frequent  and  long-continued  po-  muscles  have,  in  addition,  much  influence  in 
sition  is  the  dorsal  recumbent.  The  angles  shortening  the  spinal  column  itself,  already 
of  the  pelvis  with  the  spine  will  also  have  bending  under  the  weight  of  the  body,  and,-^ 
a  tendency  in  this  posture  to  become  in-  following  the  general  tendency  of  elongated 
crfoied  by  the  weight  of  the  inferior  extremi-  substances  yielding  to  pressure  at  both  ends 
tii-s.  It  the  softening  be  great,  and  the  to  twist  laterally, — the  lumbar  curve  and  sacral 
po&idon  long-continued,  the  symphysis  pubis  promontory  become  placed  on  one  side  the 
would  also  sink,  producing  the  hour^glatt  median  line.  This  tendency,  from  reasons 
form  of  pelvis;  a  disposition  which  would  be  before  explained,  is  generally  to  the  left, 
increased  by  the  traction  of  the  levator  ani  Under  the  increased  inclination  of  the  pelvic 
umI  weight  of  the  bladder.  There  would  also  angle,  the  abdominal  muscles  will  tend  to 
be  a  tendency  to  flattening  of  the  sacrum,  draw  the  flattened  pubes  upwards  still  nearer 
1q  /yn^  upon  the  tide,  on  the  other  hand,  the  sacral  promontory,  diminishing  the  con- 
there  is  a  pressure,  through  the  trochanters,  jugate  diameter.  In  extreme  deformity,  the 
u]Km  the  acetabula,  which,  if  long  and  fre-  iliac  wings  are  pressed  still  further  outwards 
qiienily-accustomed,  will  caiise  the  lateral  and  everted  by  the  pressure  of  the  lower  ribs 
\ii.m  arches  to  yield  and  bend  inwards  at  resting  upon  them,  as  we  have  observed  in  one 
the  cotyloid  line  of  junction,  in  children  as  of  the  detailed  examples. 
?ec  ttoossiSed,  and  produce  the  first  bend  or  But  when  the  lateral  pelvic  arches  are  al- 
tcodency  to  the  angular  deformity.  •  The  ready  impressed  with  the  angular  deformity, 
HTect  of  these  first  impressions  are,  as  Dr.  the  sitting  posture  has  the  effect  of  merely 
R^sbotham  observes,  illustrated  by  making  increasing  the  inward  bend,  and  approximat- 
u  elbow  io  m  piece  of  wire  subjected  to  ing  the  acetabula  and  sciatic  tuberosities  to 
[rciiiure  at  each  extremity.  In  the  unde-  the  sacrum,  pressed  down  by  the  superin- 
«« oped  pelvis  dso,  the  facility  with  which  cumbent  weight.  Dr.  Kigliy  mentions  that 
tboe  impressions  are  made  upon  the  pubic  frequent  riding  on  horseback  at  an  early  age 
t  e  is  reodercd  greater  by  the  greater  tardiuess  will  produce  contraction  of  the  inferior  outlet, 
of  its  oanfication  than  in  the  other  iimomi-  even  in  the  healthy  pelvis,  and  that  the  females 
lite  pieces.  In  some  instances,  pelves  seem  of  those  American  nations  who  ride  much  bear 
to  have  been  impressed  in  this  manner  on  one  few  children,  and  are  often  three  or  four  days 
T^t  ot/y,  so  that  the  two  sides  present  an  in  severe  labour. 

ippfMcb  to  the  two  different  varieties  of  de-        In  certain  cases,  in  which  the  acetabulum 

(onnity,  as  will  be  presently  alluded  to.  on  one  side  only  has  been  pressed  inwards  by 

Io  the  atting  and  standing  positions,  a  more  the  constant  use  of  the  lateral  recumbent  po- 

powerfiil  distorting  influence  is  brought  into  sition,  or  in  which  the  centre  of  gravity  of  the 

plav-Hrix.  the  pressure  of  the  weight  of  the  trunk  has  been  permanently  shifted  to  one 

boJv  on  the  softened  pelvic  arches.  side  by  the  spinal  bend,  a  habit  is  acquired  of 

fheMng  pottvre,  when  the  elliptical  form  sitting  more  upon  one  ischial  tuberosity  thar 

hasalreadybeen  impressed  upon  the  pelvis,  will  the  other.    This  unequal  pressure  producch 

still  further  tend  to  separate  the  acetabula  by  inequality  of  distortion,  and  presses  the  tu- 

the  starting  outwards  of  the  lower  extremities  berositv  and  acetabulum  of  that  side  inwardg^ 

of  the  iachio-sacral  arcli  under  the  pressure  while  the  opposite  one  presents  the  usual  di" 

of  the  wdgbt  of  the  trunk  on  the  sacrum  ;  mergence  of  the  elliptical  distortion.      This 

UK)  thus  Uie  separation  of  the  tuberosities!,  effect  is  also  contributed  to  in  like  manner, 

the  eolargenient  of  the  transverse  diameter  of  under  the  same  circumstances,  in  the  standing 

the  outlet,  and  the  spreading  out  of  the  sub-  position,  by  the  pressure  being  greater  and 

|>jbic  arch  take  place.     At  the  same  time  "tore    frequent   upon    one   feniur  than  the 

the  ncral  promontory  sinks  into  the  pelvis  other  ;  and  thus  we  have  produced  a  sort  of 

Ktiderthe  weight  of  the  trunk,  while  the  lower  oblioue  deformity,  of  which  I  have  seen  se 

pvt  of  the  sacrum  is  kept  forwards  by  the  vera!  specimens. 

*cutk  licamenu,  so  that  a  bend  takes  place        In  the  Museum  of  King's  College  are  three 

n  the  middle  of  the  bone.    This  bend  will  be  skeletons,  all  presenting  more  or  lebs  a  ten- 

*tl!  farther  tncmsed  by  the  divergence  of  dency  to  this  |)cculiar   modification  of  the 

t'*t  ischial  tuberosities,  permitting  the  weight  ovate  deformity.     In  the  Hunterian  Museum 

of  the  spine  to  be  brought  to  bear  upon  the  i>  another,  in  an  adult  female  skeleton,  still 

f»wji  and  lower  end  of  the  sacrum  and  more  marked. 

'zuMt  the  sitting  surfiure.    The  total  direc-        It  is  somewhat  remarkable  that,  in  all  these 

t  <>n  of  the  pressure  on  the  ischial  tuberosities  examples,  the  tnnik  is  bent  towards  the  riglit 

^<nf  upwards  and  backwards,  the  curve  of  side,and  the  lumbar  curve  and  sacral  projection 

the  iaduo-sacral  arch  (coinciding  with  that  of  towards  the  left ;  so  that  the  line  of  gravity,  and 

o  3 
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consequently  the  greatest  share  of  supporting  pelvis,  the  ovaief  as  well  as  for  the  oot  m- 

the  weight  of  the  body,  falls  nearer  the  left  leg  common  angular  infantile  distortion, 

and  the  left  side  of  the  pelvis.     The  effect  is  In  standing  and  waUcing  the  suppoctiog  prc^ 

such  as  to  produce  great  similarity  in  the  form  sure  on  the  pelvic  structures  is  tiiMiiocil, 

of  all  these  pelves,  which  vary  only  in  the -de-  either  divided  or  alternately  undivided,  be^ 

gree  of  distortion.     The  sacral  promontory  is  tween  the  cotyloid  cavities  and  the  acrusi. 

directed  to  the  left  side,  while  tlie  sacral  con-  From  the  peculiar  dispositioa  of  the  oocik^ul 

cavity  is  more  or  less  twistcKl  so  as  to  face  articulation,  the  pressure  of  the  head  oi  the 

the  left  acetabulum.    The  innominate  bone  femur  is  exerted  in  two  directions,  Itt,  npvni 

of  the  left  side  is  placed  lower  and  more  ver-  and  backwards  along  the  cotyk>«Bml  nb. 

tical  than  that  of  the  right  side,  which  appears  which  is  the  principal  hne  of  pressure,  and,  ^, 

longer  and  less  bent ;  so  that  the  left  ischial  inwards  on  the  lateral  pelvic  arch.  In  the  up- 

tuberosity  projects  lower  and  more  vertically  right  position  the  softened  cotylo-acnl  nh 

than  the  right,  which  is  everted  and  directed  yields  in  the  direction  of  its  C  curve,  «hicb 

outwards.     The  left  acetabulum  is  brought  becomes  more  acute  as  the  sacrum  siaks.  Ai 

nearer  to,  and  more  directly  under,  the  sacral  increased  obliquity  of  the  pelvic  bcliostiixi. 

promontory,  the  cotylo-sacral  arch  being  more  such  as  has  been  stated  to  be  generally  coaafr- 

curved  than  the  right ;  while  the  right  sacro-  quent  upon  the  advance  of  the  sacral  proauw- 

iliac  joint  and  lateral  sacral  mass  are  higher,  tory  and  increased  lumbar  curve  in  the  rUif^ 

the    cotylo-sacral    curve   more  open,   the  cal  deformity,  will  bring  the  line  of  gnun, 

iliac  wing  more  spread,  and  directed,  ^like  the  both  of  the  trunk  and  wliole  bodv,  in  Jh^t  cl 

acetabulum,  more  forwards,  and  the  ischio-  the  acetabular  supports,  which  will  cause  then 

pubic  ramus  placed  more  obliquely,  than  those  to  increase  the  backward  curve  when  pre»on 

on  the  left  side.  is  exerted  upon  them  (see^.  122.  f,  s  &  I. 

In  tlie  female  Hunterian  skeleton,  the  ob-  -  But  that  such  a  condition  is  produced  br  i 

liquity  of  the  spine  and  pelvis  are  so  great,  greater  obliquity  of  the  mormai  infimt  peitb 

that  the  upper  dorsal  vertebrae  are  placed  than  that  of  the  adult,  or  that  this  aiosf  i> 

above  the  right  sacro-iliac  joint.    The  femora  sufficient  to  account  for  the  ellipticsl  de£fir- 

are  shortened,  and  curved  forwards  and  out-  mity  taking  place  usually  in  the  u&nt  peius 

wards,  and  the  leg  bones  forwards  and  inwards,  by  causing  divergence  oi  the  acetabols  uojer 

in  compensating  curves.    The  left  knee,  how-  pressure  during  the  upright  posture, as  sticnti! 

ever,  is  more  under  the  line  of  gravity  than  the  by  Dr.  Murphy,  is  a  conclusion  which  die  iv* 

right.     A  tendency  to  a  somewhat  similar  suits  of  the  observations  given  in  a  (ureKf 

twist  is  seen  in  an  adult  hydrocephalic  sk&-  section,  as  well  as  those  of  Weber,  tbcfca 

leton  in  the  same  collection.  stated,  will  not  at  all  admit  of ; — for,  m  ««» 

These  pelves  present,  at  first  sight,  some  re-  there  seen,  the  obliquity  of  the  normsl  ic^i 

semblance  to  tne  very  different  **Miquefy  pelvis  is  not  at  all  [greater,  if  as  great,  ss  tLu 

ovate**  pelvis  of  Naegele.    The  most  charac-  of  the  adult. 

teristic  differences  are,  the  presence  of  other  But  if  the  acetabula  are  already  weptmti 

rickety  appearances,  and  the  want  of  the  co-  by  the  elUptkal  deformity,  or  if  the  leg  boon 

incidence  of  lateral  deviation  of  the  pubic  yield  taiiwrnir,  so  that  the  pressure  on  the  ateu- 

symphysis  with  the  sacro-iliac  ankylosis  and  oular  articular  surface  at  ita  upper  vaulted  pm 

malformation  of  the  latter.  is  directed  upwards  and  outwards^  as  seen  in  (i< 

Rokitansky  includes  all  the  pelves  which  accompanying  diagram  (^.122,  B,ff,^)i<^* 

present  a  want  of  symmetry  at  the  sides  under  the  pressure  inwardt  of  the  beads  of  the  ^ 

the  general  term  of  oblique  pelves,  after  Osian*  murs  upon  the  hiteral  pelvic  arcbcs  ii  tsiro 

der's  classification,  in  which  he  comprehends  o^  there  is  traction  instead  of  pressare  <« 

by  far  the  greatest  number  of  pelvic  deformi-  the  pubic  tie^  the  acetabula  become  stiU  »<*« 

ties  of  all  kinds.    He  gives,  as  a  characteristic  widely  separated,  and  the  elliptical  defanL.!i 

o^  this  class,— -approximation  of  the  sacral  increased.    In  such  specimens  of  ovate  pi  * 

promontory  to  the  pectineal  eminence  on  one  vie  deformity  as  have  the  lex  bones  sttsibod. 

side,  which  side  has  also  a  hicher  level  and  a  I  have  found  the  tibiae  and  ibube  bent  mx'x 

less  pelvic  inclination  than  the  opposite  one,  inwards,  or  the  leg  bones  so  disMMed  bj  u 

originating  in  a  lateral  curve  and  torsion  of  inward  knee-bend  as  to  take  off  the  wvi^J 

the  sacrum  towards  the  contracted  side,  —and  pressure  at  the  acetabula,  and  even  sooctusn 

straightening  out  of  the  linea  innominata  on  by  extreme  adduction  of  the  femurs,  eo  si  to 

the  opposite  side,  between  the  sacro-iliac  joint  exercise  a  strain  upon  the  round  Ikuxai*  < 

and  the  acetabulum.    It  includes  the  frequent  the  hip  joint  and  rotator  muscles, and  tboifi^^ 

pi'lvic  deviations  resulting  from  lateral  curva-  duce  a  direct  outward  traction.    In  thi»  ^^ 

ture  of  the  spine,  but  most  frequently  arises  tion  of  the  bones,  the  action  of  the  •>!>••* 

from  rickets,  or  displacement  of  the  femur  muscles  which  support  the  erect  posture^ii^ 

by  hip-joint  disease  or  violence.  the  great  glutei  and  psoc,  wiU  be  suck  s*  ta 

To  a  rickety  child,  who  rarely  begins  to  increase  the  deformity  (see/Jg.  122.  !,<'<').» 

walk  till  after'  the  usual  age,  by  &r  the  most  well  as  those  before  mentioned  which 

frequent  positions  are  thr  two  which  we  have  the  spine  erect, 

just  considered,  and  the  mechai'        "*  *  '^   ^ 
positions,  in  my  own  estimatiouj 

ficient  to  account  for  the  first  i  „                        „          ^ 

the  moat  frequent  deformity  of  tut  rickety  the  bones  of  the  legs,  and  in  some  degree  tbc«( 
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^f  the  pdviSy  retiun  a  sufficient  degree  of  hard-  The  peculiar  variety  of  the  partial  deformity 

ness  to  resist  the  bendine,  then  the  inward  will  aepend  upon  the  frequency  of  the  use  of 

pressure  of  the  heads  of  the  femurs  remains  one  particular  posture  or  set  of  muscles ;  and 

in  its  full  force,  associated  with  the  upward  this  will  depend  cliiefly,  in  the  child,  on  the 

and  backward  pressure,  and  the  deformity  is  concurrent  ailments  which  usually  affect  it, 

iocreased  by  the  upright  position  (Jig.  122.  c,  and  in  the  adult  on  the  nature  of  his  or  her 

ab,a  c).    The  same  result  is  also  produced  habits  and  employment, 

in  an  increased  degree,  if  the  leg  bones  vield  The  degree  of  the  backward  curvature  of 

oatwards,  so  as  to  direct  the  pressure  of  the  the  cotylo-sacnd  arch  seems  to  depend  upon 

heads  of  the  thigh  bones  more  towards  the  the  de^ee  of  anterior  lumbar  curvature,  which 

median  line.  This  will  be  better  understood  by  necessitates  a  forward  projection  of  the  femurs 

referring  to  the  diagram  (Jig.  122.  D,ab,a  c).  to  keep  the  line  of  gravity  between  the  feet 

Nsegele  observes,  that  when  the  lower  extre.  (see  Jig.  122.  e,  a  b). 

nities  are  curved  and  distorted  the  pelvis  will  The  rostrated  pelvis,  with  elongated  antero- 

generdly  be  deformed  ;  and  that  such  a  con-  posterior  diameters,  apparently  results  from 

ditioo  more  especially,  or  where  one  hip  is  the  coincidence  of  the  softened  pubes  with  the 

higher  than  the  other,  with  an  unstead}*  gait,  causes  of  oblong  deformity  before  adverted 

a  projecting  abdomen  and  lower  jaw,  and  re»  to,  as  produced  by  a  backward  spinal  curve, 

traction  of  the  arms  and  thorax,  diminutive  causing  the  line  of  gravity  to  fall  considerably 

stature,  &c.,  should  lead  the  accoucheur  to  behind  the  acetabula,  and  dragging  backwards 

suspect  deformed  pelvis.*  the  superior  part  of  the  sacrum. 

The  adult  pelvis,    softened  by   malacos*  The  mechanism  of  these  important  pelvic 

teoQ,  appears  to  undergo  greater  distortion  deformities  has  been  entered  into  more  in 

than  is    proportionate   to    that   of  the  leg  detail  because  of  the  evident  practical  infer- 

bones.    In  that  upon  which  the  experiments  ences  which  may  be  drawn  from  it  with  re- 

befbre  mentioned,  to  ascertain  the  proportions  gard  to  the  treatment  and  position  of  children, 

of  the  osseous  constituents,  were  performed,  especially  females,  afflicted  with  rickety  dis- 

tbe  bones  of  the  lower  extremities  were  almost  ease. 

eotirely  symmetrical  and  well  formed,  and  the  Degree  of  obstruction.  —  Pelves  affected  by 

proportion  of  earthy  matter  contained  in  the  the  foregoing  distortions  are  usually  arranged 

fenun  mnch  greater  than  in  the  pelvic  bones,  by  British  obstetricians,  according  to  the  de- 

espedally  in  the  pubes  (at  one  point  of  which  gree  of  obstruction  at  the  brim,  into  three 

it  was  entirely  deficient)  and  the  sacrum.  The  classes : — 

pabea,  as  they  are  also  the  thinnest  pieces  of  1st.  Those  which  will  suffer  the  full-sized 

ihe  innominate   bones    and  sustain  a  great  foetal  head  to  pass  entire, 

anoant  of  the  inward  pressure,  which  exists,  2nd.  Those  through  which  delivery  may  be 

in  these  cases,  to  its  full  extent,  seem  to  be  accomplished  **per  vUu  naturales**  by  means 

the  first  to  give  way  in  the  more  complete  and  of  premature  labour,  craniotomy,  or  mutilation 

nptd  softenuig  of  *'  moliiHes  ostium  aduUorvm,**  of  the  fcetus. 

The  consequence  is,  the  approximation  of  the  3rd.  Those  in  which  the  degree  of  defor- 

•cetabular  extremities,  and  increased  curve  mity  is  so  extensive  as  to  call  for  the  Caesarian 

of  the  cocjlo-sacral  arch,  so  as  almost  to  touch  section,  or  the  very  early  induction  of  abor- 

the  sunken  sacral  key-stone ;  and  the  starting  tion. 

forward  and  upwards  of  the  crown  of  the  pu-  The  limits  of  the  first  class  have  been  va- 

bic  counter-arch,  so  as  to  produce  the  rostrated  riously  stated  by  different  obstetricians,  accord- 

frinpbyiis.  ing  to  their  opinions  regarding  the  obviou 

Tne  mu8clesl>efore  enumerated,  which  sup-  variations  in  size  of  the  foetal  head,  and  its  de- 
port the  erect  posture,  as  they  are  in  the  adult  gree  of  ossification.  The  following  list  conveys 
more  powerful  and  developed,  have  a  corre-  the  opinions  of  the  most  eminent  authorities 

rding  effect  in  increasing  the  contraction  of  upon  the  lowest  limits  through  which  the  foetal 

diameters  consequent  on  the  distortion,  head  can  pass  entire :  — 

The  bones  yield  between  their  contracting  dis-  DiAnnsaa 

tances  in  the  direction  already  impressed  upon  u^„,|,j^,„  Churchill  Lee  and  7  ^*^"«*''  •  TrMmm. 

them.    The  acetabula  are  pressed  backward  moM  otetecVteiant      '-1      j  ^  ^^'  ^^  ^  *"*■ 

by  the  pso«  and  iliacus  muscles,  and  the  J^^'cSJe^***"™*     '      '      "  3*  *'    **  •u«cicnt. 

ischial  mberosities  and  trochanters  approxi-  sl^rnt,  Ctavu,  and  Le  Roi     *      '  ^  **    **       ** 

matedbytbepressureof  the  greatglutei,  which,  BjJ^^jJ'fSlrUn)^    I     ' 

sided  by  the  pyriformes,  will  also  draw  for-  rIJ^^ 


M  »• 


«ri  the  lo«er  pwt  of  the  .wram  and  coccyx.        ^^  ,^^^^  ,5^;^^  ^^  ^^^  ^^^^  ^^  ^^ 


IT*  pjwerfijl  in«u«.ce  of  the  "dul*  "TcIm       ,       ,      ,  diflerence  of  opinion 

2^.^?=  ^^  *Tf  {.n^-  ;h„«    "  to  the  lowest  .pace  required  for  the  wife 
Z£i^^:^ttSo^    I-'fonnan^  of  craLton?:- 


^ill  prodnce  many  of  the  pctial  deformities  „     ^^^  Coiijiig»ie.  Tnntnxm. 

Mfai  treMed  of.  L  the  infltience  of  mechan-  «»*•«»» '«^»-  ••»  »*  '"• 

>«•  pottore  in  a  limited  extent,  or  short  dura-  OAomt,  Hjmmon,  *nd  Gudien  -  i»  ,.    „  s   „ 

tioo  of  the  softening  disease,  will  produce  D'^"  •»* »"'»"       ■      -     -•!....  U«5j«^ 

od«,.  prindpdly  those  of  the  pelvic  brim.  B«jdj|.gH»^_^.^^^^^^       .  i|  -    .      - 

*  Lehrtmch,  §  444.  Deweei S     ,,     „  34  ina. 


o  4 


200 


PELVIS. 


In  these  cases,  according  to  Ramsbotham, 
It  is  rare  that  the  transverse  diameter  does  not 
exceed  three  inches.  Less  room  is  required 
if  the  brim  alone  be  distorted,  according  to  the 
same  author. 

All  pelves  contracted  in  their  diameters  be- 
low the  measurements  given  in  the  last  list 
may  undoubtedly  be  considered  to  reauire,  for 
the  delivery  of  a  foetus  of  viable  or  fuAl-grown 
size,  the  abdominal  section. 

Dr.  Robert  Lee,  however,  advocates  strong- 
ly, and  with  great  justice,  the  propriety  of 
inducing  abortion  in  these  deplorable  cases, 
as  a  means  of  saving  the  life  of  the  mo- 
ther.    When    the   sacro-pubic   diameter  is 
below    1^   inch  at    the   brim,    this    author 
considers  that  abortion    should   be  induced 
before  the  fifth  month.    According  to  Ritgen, 
labour    should    be   induced  in  the  twenty- 
ninth  week,  when  the  sacro-pubic  diameter 
is  2  inches  7  lines ;   in  the  thirtieth  week, 
when  it  is  2  inches  8  lines;  in  the  thirty- 
first,  when  2  inches  9  lines;  in  the  thirty- 
fifth,  when  2  inches  10  lines ;  in  the  thirty- 
sixth,  when  2  inches  II  lines;   and  in  the 
thirty-seventh,  when  exactly  3  inches.   When 
above  3  inches,  the  case  should  be  left  to  na- 
ture.    Barlow  thinks  that  premature  labour 
should  be  induced  when  this  diameter  is  con- 
tracted to  2i  or  2f  inches.* 
^  But  in  many  cases,  especially  on  the  Con- 
tinent, a  much  less  degree  of  contraction  of 
the  conju|;ate  diameter  has  been  thought  suf- 
ficient to  justify  the  Cassarian  operation.    In 
a  table  given  by  Velpeanf,  out  of  sixtv-two 
cases   where   narrowness    of  the  conjugate 
diameter  was  the  reason  adduced  for  adopt- 
ing this  operation,  in  one  case  it  was  1  inch 
only;  in  eight  cases,  1(  inch;  in  twenty- 
three  cases,   IJ  to  2  inches;  in  twenty-five 
cases,  2  to  2 J  inches;   and  in  five  cases, 
2J  to  2f  inches.     These,  without  doubt,  in- 
clude many  which   the  British  practitioner 
would  place  in  the  first  of  the  foregoing  classes, 
and  were  adopted  with  a  view  of  saving  the' 
child's    life,   at   an   additional  risk  to   the 
mother. 

The  **pclw  oh&qut  ox^ata^  or  obUquefy  con" 
iracird  peivu.—This  form  of  pelvic  distortion 
was  first  distinguished  and  accurately  described 
by  Naegele,the  distinguished  Professor  of  Mid- 
wiferv  at  Heidelberg,  as  possessing  the  follow- 
ing characteristics  (tee Jig,  183.): 

I.  Complete  ankylosis  of  one  of  the  sacro- 
iliac  joints,  with  coalescence  of  the  sacrum  and 
ilium,  generally  leaving  no  cicatrix  nor  line  of 
junction.— 2.  Arrest  of  development,  contrac 
tion  of  the  lateral  mms,  and  diminution  of  the 
foramina,  on  the  ankylosed  side  of  the  sacrum. 
— 3.  Narrowing  of  the  innominate  bone  of  the 
same  side,  shortening  and  also  flattening  of 
the  linea  innominata,  contraction  of  the  sa- 
cro-sciadc  notch  by  the  ankylosis,  and  con- 
traction of  the  lateral  parts  of  the  sacrum 
and  ilium  composing  the  sacro-iliac  junction. 
' .  Shifting  or  the  sacrum  towards  the  anky^ 


•  Easari,  p.  354. 

t  TniU  des  Accoachemrata,  p.  457. 


losed  side,  and  twisting  of  its  aDtcrior  saHacf 
in  the  same  direction,  together  with  raaoiiil 
of  the  pubic  symphysis  towards  the  oppo«ite 
side,  BO  as  to  be  no  longer  pland  io  the 
median  line  opposite  to  the  sacral  pronoo- 
tory,  but  obliauely  directed  towaids  it ;  s  di- 
rect  forward  line  from  the  promontoiy  &!% 
on  the  superior  pubic  ramus,  between  the 
symphysis  and  acetabulum,  its  distance  Iroai 
the  former  varying  with  the  degree  of  distoitioa. 
The  bodies  of  the  lower  lumbar  vertebne  ut 
also,rooreor  less,  turned  towards  the  ank>kw«i 
side.~5  On  the  ankylosed  side,  the  inner  vail 
of  the  pelvis,  both  before  and  behind,  is  len 
excavated  and  flatter  than  in  the  oonml  pdm. 
— 6.  On  the  side  free  Grom  ankylosis  also,  the 
form  deviates  from  the  normal  shape,  althootb 
at  first  sight  it  appears  healthy.  On  pladn; 
toffether  the  corresponding  noo-ankjlotevi 
sides  of  two  of  these  pelves,  aepanted  at  the 
symphysis  and  in  the  median  line,  in  ubicb 
the  right  and  left  sacro-iliac  joints  lespectiTcii 
were  ankylosed,  Naegde  found  the  pubic  booe'i 
widely  divergent  fit)m  each  other.  So  thi', 
on  this  side  also,  these  pelves  wrt  abooraal, 
not  only  in  direction,  but  in  form  also,  bcint 
curved  less  behind  and  more  in  fiont,  thai 
in  the  normal  pelvis.  —  7.  Prom  this  it  ^ 
lows,  that  the  obliquely  deformed  pdris  is 
contracted  Jn  the  diameter  which  extendi 
from  the  normal  sacro-iliac  joint  to  the 
opposite  acetabulum;  while  it  is  serf  con- 
tracted, but  sometimes,  according  to  the  ik> 
gree  of  distortion,  even  widened  b  the  di- 
ameter, from  the  ankylosed  joint  to  the 
acetabulum  of  its  opposite  side.  Thesuperitr 
pelvic  aperture  thus  presents  the  appearv)ce 
of  an  obUntie  otal  (or  oblong),  the  loa;t>t 
diameter  or  which  corresponds  to  one  of  tue 
oblique  pelvic  diameters,  and  the  shortest  to 
the  other  oblique  diameter.  Fion  thi»  ^>- 
pearance  of  the  brim  he  was  led  to  i^iptr  the 
name  above  given.  That  the  ancfo-cot'voii 
distance,  and  also  that  between  the  apex  of  t^e 
sacrum  and  the  sciatic  spine,  is  smaller  on  tae 
ankylosed  side  than  on  the  other.  That  dM 
distances  between  the  sciatic  tubenMt;  oT 
the  ankylosed  side,  and  the  posterior  snnenor 
iliac  spine  of  the  opposite  aide,  and  also  be- 
tween the  bst  lumbar  spine  and  the  anterior 
superior  iliac  spine  of  toe  ankylosed  side,  ire 
less  than  the  like  measuremenu  on  the  opno- 
Bite  side.  That  the  distance  between  the 
lower  border  of  the  pubic  symphysis  and  the 
posterior  superior  ihac  spine,  is  grestcr  on 
the  ankylosed  side  than  on  the  other.  Thtf 
the  walk  of  the  pelvic  cavity  converge  xamw^ 
the  ouflet  in  some  dci^ree  in  an  oblNyoe  diitc* 
Uon,  and  the  sub-pubtc  arch  is  more  or  kM 
narrowed,  and  turned  towards  the  thwb  of  tbe 
ankylosed  side.  That  the  contraction  of  thr  a* 
cro-Bciatic  notch,  and  the  approxioMtioo  oi  the 
sciatic  spines,  is  proportionate  to  the  derfw 
of  distortion.  And,  lasUy,  that  the  nm^.'v- 
lum  of  the  ankylosed  side  is  directed  mutt 
forward  than  normal,  and  the  oppontr  one 
almost  directl;^  outward.  In  most  cases,  the 
sciatic  tuberosity,  and  the  "^^talMifani  of  the 
ankylosed  side,  were  more  elevated  than  the 


oppomi^  Mwa ;  the  ank^IoMil  inoominate 
bone  ({ipeBring  ms  if  piiabed  upwardi. 

A  remarkatHe  peculiarity  of  this  deformity 
it,  that,  with  the  eicepcion  of  the  diSerence  in 
the  tide  where  the  ankyloais  had  taken  place, 
the  pelrea  affected  with  it  were  extremely  like 
each  other.  The  strength,  texture,  and  ap- 
pearance of  the  bonea  were  perfectly  healthy ; 
there  was  no  limping  gait  obterved  in  the 
patients  aSiKted  with  it ;  nor  any  history  of 
accident,  rickets,  or  malacoateon. 

Etompla.  —  Ma^de  collected,  with  incre- 
dible in  Juttry,  Dotei  of  thirty-five  examples  of 
this  disease  in  female  pelves,  and  two  in  male 
pdTcs.  Of  theae,  two  (one  male  and  the 
other  female)  were  in  the  ccJlection  of  Pro- 
feuor  Montgomery,  of  Dublin,  and  the  others 
in  the  various  collections  of  France,  GerDiany, 
sod  luly. 

la  one  case,  whicb  was  observed  during 
life  by  the  author  himself,  he  obserTed 
I  alight  bait  in  the  gait  of  the  patient,  who 


it  labour,  at  the  i  _ 
tighieeo  yeara,  the  ftetal  head  in  the  early 
itaige  was  found  placed  v^y  high,  and  easily 
moieable,  and  the  sacral  promontory  could 
Dot  be  reached  by  the  &neer.  The  patient 
vai  ddiverod,  on  the  third  day,  with  extreme 
difficulty  by  the  aid  of  the  forceps,  an<i  died 
Gfleen  days  nfterwards  from  puerperal  fever. 
The  pdvii  was  found  affected  with  the  oblique 
ddbnnity,  but  in  strength,  wnght,  and  texture 
perfectly  healthy  (fig.  123.).  The  sacrum  was 

Fig.  123. 


composed  of  four  pieces  only,  and  measured 
in  length  E  inches  II  lines.  The  coccyx  had 
six  pieces,  and  measured  1  inch  10  lineii.  The 
left  lacro-iliae  joint  wai  ankylosed,  and  the 
same  side  of  the  sacrutn  was  shrunk  and  con- 
tracted, so  as  to  measure  from  the  sacral  pro- 
montory to  the  usual  positian  of  the  sacro- 
iliac joint,  only  1  inch  i  lines  ;  whereas  [he 
same  measurement  on  the  right  aide  amounted 
to  !  inches  8  lines.  The  length  of  the  left 
iliac  crest  was  3  lines  less  than  that  of  the 
ririit.  From  the  sacral  promontory  to  the 
Im  superior  anterior  iliac  spine  measured 
only  3  mcbes  1 1 J  lines.  The  same  measure- 
ment on  the  right  ?ide  amounted  to  5  inches 
4  lines.  At  the  brim  of  the  pelvis  the  mea- 
surements were : — 


the  upper  bord 
Lquely  placed  symphysis  pu- 
bis -  -  -  -39 

Left  oblique  diameter  -    4      7 

Right,  ditto,  ditto      -  -    3      fi 

From  the  sacral  promontory  to 

tefl  acetabulum         -  -     1     10 

From  ditto  to  right  acetabulum     3       6 

A  direct  line  drawn  forward  from  the  sacral 
promoutory  cut  the  left  pubis  at  the  junc- 
tion of  its  superior  and  inferior  branches,  an 
inch  external  to  the  centre  of  the  pubic  sym 
physis.     In  the  peine  caeili/  th * 


In.     Udo. 

From  the  centre  of  the  sacrum, 

to  that  of  pubic  svmphvsis   -44 
Between  the  cotyloid  walls     -311 

„         „      ischial  spines    -    2     II  j 
At  the  oyUlel,  the  m 


Between  the  sciatic  tuberosities    3      0 
„      lower  border  of  the  pubic 
symphysis  and  apex  of  sacrum     4      4 

The  lowest  oblique  diameter  in  these  pelrea 
described  by  Na^le,  was  found  in  one  in  the 
Museum  of  the  Hospital  of  St.  Catherine  at 
Milan,  in  which  the  lefl  oblique  diameter  was 
"i  inches  10  lines  only ;  while  the  right  was 
4  inches  6  lines.  In  the  same  pelvis,  the  right 
BBcro-cotyloid  measured  only  I  inch  6  lines  ; 
anil  the  left  3  inches  1  line.  In  one  case,  the 
another,  the  right  sacro- cotyloid 
as  as  low  aa  1  inch  6  lines.  In  one 
instance,  the  distance  between  the  tip  of  the 
coccyx  and  the  tuber  ischii  of  the  ankyloid 
side,  was  only  1  inch.  Theleft  aide  was  the 
one  most  frequently  affected  by  the  ankylosis, 
but  the  right  side  was  also  found  affected  in 
many  of  the  specimens,  and,  among  others,  in 
the  pelvis  of  an  Egyptian  female  mummy. 

In  addition  to  the  foregoing,  three  female 
pelves  are  described  by  the  same  author,  in 
which  the  oblique  deformity  was  present,  but 
the  diminution  ofthediametcrs  not  so  great  as 
to  produce  any  great  obstacle  to  parturition. 

One  of  these  is  in  the  Museum  of  St.  Bar- 
tholomew's Hospital,  and  is  rather  above  the 
medium  size.  The  right  aide  of  thesacrum  is 
imperfectly  developed.  The  lefl  oblique  dia- 
meter is  nearly  1 1  lines  less  than  the  right ; 
and  the  right  sacro-cotyloid  distance,  lO^lines 
less  than  the  left.  A  line  drawn  directly  for- 
ward from  the  sacral  promontory  cuts  the  right 
pubis  I  inchexternal  to  the  centre  of  the  sym- 
physis :  and  the  distance  from  the  sacml  pro- 
montory to  the  symphysis  is  4  inches  lOJ 
lines.  One  of  ihem,  in  Naegele'sown  collection 
has  six  instead  of  five  sacral  pieces. 

In  none  of  these  three  pelves,  however,  is 
there  ankylosis  of  either  of  the  sacro-iliac 
joints,  although  the  imperfect  development  of 
one  tide  of  the  sacrum  ia  evident 

In  a  male  pelvis,  on  the  contrary,  there  was 
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ankylosis  of  the  right  sacro-iliac  joint,  but  no 
atrophy  of  that  side  of  the  sacrum,  though  the 
oblique  deviation  was  present  in  a  small  degree, 
the  right  innominate  bone  being  a  little  more 
elevated,  contracted,  and  flattened  than  the 
left.  The  whole  appearance  of  this  pelvis  bore 
somewhat  a  resemblance  to  that  of  an  animal, 
and  presented  on  the  posterior  part  of  the  ex- 
ternal surface  of  each  iliac  wing  a  remarkable 
protuberant  growth  of  bone,  as  well  as  an 
articulation  by  fibro-cartilage  between  the 
left  lateral  mass  of  the  sacrum  and  the  trans- 
verse process  of  the  last  lumbar  vertebra, 
which  was  unusually  large.*  This  last  peculi- 
arity was  aUo  observed  in  an  obliquely  de- 
formed female  pelvis  in  which  both  the  last 
transverse  processes  were  enlarged  and  bifur- 
cated; the  right  being  articulated  by  fibro- 
cartilage  to  the  corresponding  lateral  mass  of 
the  sacrum,  and  the  left  (the  side  on  which 
the  sacro-iliac  coalescence  existed)  similarly 
articulated  to  the  inner  surface  of  the  ilium 
just  above  the  sacro-iliac  junction.f 

As  a  contrast  to  specimens  like  the  two  last, 
Naegele  mentions  a  well-built  female  pelvis, 
in  which  the  left  lateral  mass  or  side-piece  of 
the  sacrum  was,  by  arrest  of  development,  di- 
minished to  the  size  and  appearance  of  the 
last  lumbar  transverse  process,  but  presenting 
an  osseous  protuberance,  about  the  size  of  a 
bean,  as  if  of  the  aborted  ossific  centre,  while 
that  on  the  right  side  was  quite  normal  in  size 
and  appearance.^ 

He  had  seen  two  others  similarly  deformed, 
and  mentioned  examples  in  the  collections  of 
Sebastian  at  Groningen,  and  Vrolik  at  Amster- 
dam, and  many  more  in  the  Pathological  Mu- 
seum at  Paris,  and  others  mentioned  by  Creve 
and  Retzius.  Such  irregularities  of  the  sacrum 
are  not  uncommonly  found. 

A  young  female  pelvis  is  described  by  Dr. 
Knox  §  as  presenting  an  example  of  the  ob- 
liquely deformed  pelvis  in  an  earlier  stage. 
The  right  half  of  the  sacrum  is  more  than 
half  an  inch  narrower  than  the  left,  the  first 
piece  not  ossified  to  the  second,  and  the  cor- 
responding half  of  the  pelvic  inlet  proportion- 
ably  smaller,  the  pubic  symphysis  being  oppo- 
site the  right  sacral  foramina;  but  the  iliac 
portion  of  the  innominate  bone  is  tolerably 
symmetrical,  and  there  is  no  sacro-iliac  anky- 
losis. The  lumbar  vertebrae  present  an  ex- 
tensive lateral  curve.  The  same  author  also 
mentions  that  in  Dr.  Campbell's  Museum 
there  is  a  complete  specimen  of  the  obliquely 
ovate  pelvis,  deformed  on  the  left  side,  and 
presenting  a  large  exostosis  on  the  last  lumbar 
vertebra.  In  his  own  possession  he  has  portions 
of  two  other  pelves,  both  exhibiting  ankylosis  of 
the  sacro-iliac  ioint  on  the  \e(i  side,  but  in  one 
partial  only,  with  twisting  of  the  sacrum  and 
contraction  of  the  ilium,  such  as  would  pro- 
duce, if  the  specimens  were  entire,  the  oblique 
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deformity  of  M.  Naegele.  On  lookii^  over  a 
collection  of  human  bones  taken  hom  an  oU 
London  graveyard,  I  have  lately  met  vitli  s 
well-marked  specimen  of  this  diseose  oo  the 
right  side,  in  which  there  is  a  line  or  ciaitnx 
at  the  sacro-iliac  point  of  coalescence. 

From  the  many  specimens  which  had  come 
under  his  observation  in  so  short  a  time,  and 
with  but  few  opportunities  of  seeing  than, 
Naegele  was  led  to  coaclude  that  this  de- 
formity occurred  pretty  frequently. 

Its  influence  upon  parturition  will  present 
an  obstacle,  not  only  to  the  forward  prof^re^ 
of  the  foetal  head,  but  also  to  its  proper  rota- 
tion, which  will  vary  with  the  general  extent 
of  the  pelvic  diameters.  If  the  pelvis  be  of 
large  size,  this  deformity,  thoiig|o  icreat,  vill 
have  less  influence  than  in  a  smaller  peU  in 
with  a  less  degree  of  distortion.  The  fa-t.il 
head  may  enter  the  brim  with  its  long  diaxpctrr 
in  the  long  oblique  diameter  of  the  distorted 
pelvis ;  but  when  in  the  pelvic  cavity  it  « ill 
not  be  able  to  make  the  requisite  turn  into  the 
antero-posterior  diameter  of  the  outlet,  and 
will  generally,  in  the  opinion  of  Naqgele.  it- 
quire  the  use  of  the  forceps  to  extract  iL 

The  obstruction  occurs  in  the  first  labour^ 
and  its  importance  may  be  considered  as  equil 
to  those  resulting  firom  ricketa  and  malacot- 
teon,  when  it  is  considered,  that  in  all  the 
cases  of  labour  hitherto  published,  where  thb 
deformity  has  been  present,  both  mother  and 
child  have  been  lost,  although  id  the  bands  of 
the  most  experienced  accoucheurs. 

The  diagnosis  of  the  oblique  distortion  bj 
the  usual  measurements  is  very  difficult  h  n 
rendered  still  more  difficult  by  the  absence  of 
any  history  or  peculiar  appoutmce  of  the 
patient,  indicative  of  the  condition  of  the  pet- 
vis;  persons  affected  with  it  being  uMiaJh, 
in  other  respects,  well  built  and  health). 
The  diagnosis,  moreover,  is  uaually  called 
for  in  first  labours.  The  promontory  of  the 
sacrum  is  not  to  be  felt  by  the  fitter,  an  usaJ 
indication  of  plenty  of  room  at  the  brim ;  sad 
yet  there  may  be  sufficient  contractioo  in  the 
oblique  or  sacro-cotyloid  diameters,  to  rrqiure 
the  Caesarian  section.  The  antero-posteM 
diameter,  which  would  show,  if  a  section  ven 
made  in  the  centres  of  the  sacral-prooootorT 
and  pubic  symphysis,  a  clear  space  of  3|  to  4 
inches,  may  appear,  in  the  living  sulyect.  to 
be  contracted  toi2|  inches.  The  cootractitKi 
of  this  distortion  is  as  totally  unrecogniaabic  I  y 
the  use  of  Baudelocque's  calipers,  which  amy 
lead  to  gross  error. 

The  amount,  in  the  well-formed  (ciDale.  of 
the  measurements  instituted  by  Naegele  hr 
the  purpose  of  ascertaining  the  presence  of 
this  deformity  upon  the  living  subject,  bare 
been  given  in  a  former  aectioo  of  this  article. 
The  results  of  the  measurements  of  ci^t 
female  pelves  obliquely  deformed,  in  five  of 
which  tne  ankvlosM  joint  was  that  of  the  lei 
side,  gave  the  following  dMrrentet  in 
ment  between  the  two  siaca. 
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Bxtremetofdif-  sacruoi,  as  well  as  of  the  innominate  bone 
ferwice  between  -^  breadth,  as  particularly  exhibited  in  the 
theiwcide..  na„owing  of   the  sciatic   notch;   and  the 
I.  From  the  sciatic  tuberosity  ot  I  ^^.^^  j  ^  analogy  herein  drawn,  from  the  defective  de- 
one  side  to  the  posterior  su-  >  g  inches.  velopment  and  fusion  of  other  bones,  especi- 
pcrior  iliac  spine  of  the  other  J  ^^^  ^y^^^^  ^^  ^j,g  cranium.    The  great  re- 


^•'r ^'e^r^^o?h:tSl£  to!  Se^^Sfub"^^^^^^^^^ 

^  ^^^Z^Vn^  I  n  4  lines     lastly,  the  presence  o( the  distortion  from  the 

supenor  Oiac  spmc  J  in.4  lines.    ^^/^^  ^K^^  ^^^^^^^  ^.^^  ^^^         j^  ^^ 

i.  Prom  the  trochanter  m^jor  oil  from  I  in.    ^j^^  individuals  affected,  and  the  total  absence 
one  side  to  the  posterior  su-  j-  to    1     m.    ^j.        symptoms  whatever,  indicating  an  ex- 
perior  iliac  spine  of  the  other  J  7  lines.         ternal  cause  for  the  distortion,  in  the  whole 
5.  From  the  lower  border  of  the"!  from       7    course  of  their  history. 

pubic  symphysis  to  the  pos-  Mines  to  1         jj,  ^^^  of  the  cases  of  this  deformity,  there 
tenor  superior  iliac  spine      J  inch.  jj^^j  y^^^  present  disease  of  the  hip  joint, 

.   .  ,  which  in  one  had  led  to  the  formation  of  a 

In  these  measurements  it  is  to  be  remarked,  ^^^^  acetabulum ;  but  this  was  not,  in  the 
tliat  the^#i  prcscnu  the  most  marked  dif-  opinion  of  the  above-named  author,  the  cause 
ferences  on  the  two  sides.  This  results  from  ^p  jj,g  oblique  distortion.  He  had  never  seen 
the  foct  that  the  sciatic  tuberosity  of  the  an-  ^j,g  distortion  coincident  with  rickets,  though 
kyioied  side  is  placed  more  posteriorly  than  |,g  suggests  the  possibility  of  such  a  compli- 
the  [opposite  one,  while  the  posterior  supe-    nation. 

rior  ihac  spine  is  lower  on  the  side  free  from  Rokitansky  also  considers  this  deformity 
ankylosis.  Hence  it  results  that  the  ankyhsk  ^^  y^  ^  congenital  malformation,  and  not  a 
if  ttiwaytjbund  on  that  ride  of  which  the  sciatic  consequence  of  foetal  intra-uterine  disease. 
tubemtUy  u  nearer  to  the  opjfnmte  posterior  Jii-  j),.^  Knox  adopts  the  theory  that  the 
penor  Uiac  spine.  These  two  points  on  a  lean  arrest  of  development  having  taken  place 
subject  are  easily  to  be  distinguished.  On  the  ^jjjie  ^he  ossification  of  the  sacrum  was  in- 
fitt  subject,  there  is,  in  the  position  of  the  iliac  complete,  the  whole  of  that  side  of  the  pelvis 
ipine,  a  depresaion  caused  by  the  firmer  attach-  remains  thereafter  stationary  in  its  foetal  or 
mnt  of  the  int^uments  to  the  bone  at  that  \y^ie  transitional  form,  while  the  other  ad- 
pbce.  vances  to  complete  development ;  and  thus 

Another  test  of  the  presence  of  the  ob-  q^^  giJe  is  perfect,  while  the  opposite  is 
Gque  deformity  practised  by  Naegele  was,  gimply  that  of  an  undeveloped  pelvis  magnified, 
to  place  the  patient  upright  with  the  back  rp^is  anatomist  also  states,  that  in  the  mu- 
agamst  an  even  wall,  so  that  the  shoulders  and  g^mu  of  ]3r.  Outrepont  there  is  a  female  pelvis 
nates  should  equally  touch  it,  and  then  drop-  presenting  the  oblique  deformity  on  bot/^ 
ping  two  plumb-lines,  one  from  the  spine  of  gides,  producing  a  superior  opening  of  a  very 
the  first  sacral  or  last  lumbar  vertebra,  and  the  elongated  shape,  with  its  broadest  part  towards 
other  from  the  centre  of  the  lower  border  of    ^he  sacrum. 

the  pubic  symphysis.  In  the  well-formed  pel-  xhe  lateral  epiphysial  sacral  pieces,  which 
vis,  the  plane  in  which  these  two  lines  fall,  form  the  auricular  surface,  appear  in  the  ob- 
forms  two  right  angles  with  the  plane  of  the  w^^ie  deformitj^  to  have  failed  in  establishing  a 
wall,  but  in  the  pelvis  obliquely  deformed,  it  separate  identity,  though  the  presence  of  the 
is  an  obtuse  angle  on  the  ankylosed  side,  and  sacral  holes  and  transverse  lines  and  grooves 
an  acute  angle  on  the  side  opposite  ;  the  dif-  lead  to  the  supposition  that  the  number  of  the 
ference  between  these  two  angles  marking  the  primary  ossific  points  has  been  normal.  Un- 
degree  of  distortion.  der  this  supposition,  the  coalescence  of  the 

Camse  of  the    obliquely  deformed  pelvis,  -«     sacrum  and  uium  would,  probably,  take  place 
Dr.  Naegele  was  inclined  to  the  opinion  that    between  the  sixth  and  ninth  months  of  intrfr- 
the  cause  of  this  peculiar  condition  of  the    uterine  life,  (at  which  time  the  characteristic 
pdvis  was,  an  arrest  of  development  of  one    ossific  points  of  the  three  first  sacral  vertebree 
side  of  the  sacrum  and  the  corresponding  in-    begin  to  appear,)    by  the  prolongation  into 
nominate  bone ;  with  ossification  of  the  joint    them  of  the  ossifying  process  from  the  ilium 
instead  of  iu  normal  development.      The    or  '*  pleurapophysis,"  already  considerably  ad- 
following  reasons  led  him  to  this  conclusion,    vanced  in  its  bony  development. 
The  intimate  and  complete  fusion  of  the        Another  hypothesis  as  to  the  cause  of  the 
bones  into  one  piece  ;  and  the  absehce  of  any    ankylosis,  is  found  in  the  occurrence  of  in- 
mark  or  cicatrix  indicating  a  former  separa-    flammatory  disorganisation,   afler  the  com- 
mon, except  a  scarcely  perceptible  line  on  the    plete  formation  of  the  sacro-iliac  joint,  and, 
upper  an>ect  of  the  place  of  junction ;  a    as  a  consequence,  oblique  deformity  of  the 
section  otthe  ankylosis  exhibiting  an  uniform    bones.     Dr.  Higby  inclines  to  this  theory,  and 
areolar  texture  in  the  internal  structure.  The    thinks  that  ulcerative  absorption  must  have 
dcfecdve  development,  m  its  whole  length,  of    existed  in  the  joint,  though  probably  in  early 
the  ankylosed  side  and  lateral  mass  of  the    life* 


20+  PELVIS. 

Since  we  Icrov  that  the  fcetua  in  utero  is  and  thelumbar  Tertebrae  are  routed,  ud  [bev 
■utyecctosinilarpathological  changes  to  those  curve  inclines  to  the  oppotUe  or  tnuUv  ndc, 
of  chililhootl,  it  seems  probable  lliut  a  nindi-  and  may  thui  produce  a  lateral  compouttini 
ficatian  of  the  two  theories  may  be  the  true  curve  in  the  thoracic  region.  In  it^ktur 
statement  of  the  origin  of  this  formation  — vii,,  particular,  also,  this  form  of  peivic  diuonios 
Ml  occurrence  of  inflammation  and  the  path o-  differs  from  that  described  by  Nacf^iawhidi 
logical  changes  usually  consequent  upon  this     the  lumbar  curre  is  towards  the  oJ  '    ' 

process  in  joints — such  as  ankylosis,  hajipening         I  have  met  with  two  pelves  p 
M  a  period  of  immaturity,  coincident  with,  or    abnormality.     In  one,  that  of  m/rmair,  aiiirh 
consequent  upon,  an  arrest  of  development     is  in  the  collection  of  Or.  A.  Farre  Qfir.lH) 
in  the   structures  implicated,  and    probably 

having  the  same  ul I i mate  cause.     The  three  ^-  ^^*- 

eases  before  quoted  from  Naegele,  in  which 
the  deficiency  of  the  sacrum  and  the  oblique 

deformity  existed,  but  without  the  ankylosis,  i 

and  on  the  other  hand, the  many  cases  in  which 
we  have  ankylosis  on  one  or  both  sides  with- 
out the  oblique  deformity,  show  that  the  two 
conditions  may  occur  separatelj  and  indepen- 
dently of  each  other.  These  cases  also  prove 
beyond  ■  doubt,  that  the  sacro-iliac  ankylosis 
of  itself  does  not  produce  the  deformity ;  and, 
moreover,  that  it  is  not  absolutely  an  essen- 
tial, although  a  frequent  accompaniment  of 
this  pecuhar  formation. 

A  third  gupnouibn  alluded  to  by  Na^ele, 

that  the  ankylosis  and   oblique  distortion   is  Obliquepdcitfiimiicni-lmmlaraialacrit. 

caused  by  increased  pressure  from  the  lateral 

divergence  of  the  vertebral  curve  in  early  their/I  half  of  the  sacral  base  is  ankyloied  la 
jouth,  seems  to  be  contravened  by  the  fact,  the  corresponding  side  of  the  body  and  trji»- 
that  such  a  pressure  does  not  produce  such  a  verse  process  of  the  last  lumbar  vertdn, 
result  in  the  many  insttinces  of  other  pelvic  which  are  flattened  and  enlarged  so  as  to  «»• 
deformities.  The  tendency  to  an  unsym-  sume  the  form  of  the  6r«I  sacral,  leaving  • 
metrical  one-sided  distortion  in  tlie  instances  hole  for  the  transmission  of  the  hist  lumbar 
before  alluded  to,  presents  many  diSercnces  to,  nerve.  The  lumbar  transverse  process  of  tli« 
and  more  variations  of  form  tnan,  the  deibr-  opposite  side  is  bifurcated,  the  lower  diviiioo 
mitv  under  consideration.  being  attached  by  ligament  to  the  veoter  iln  -, 

1*116    Kuchanitra   of  this   deformity  in   re-    and  the  corresnonding  half  of  the  sacro-biB- 
spcct  to  the  line  of  gravity  of  the  body  fall-    bar  fibro  cartilage   reioains  unoaiified.    The 
"'  '  '    '  '  "'  '         last  lumbar  spine  and  laminK  are  connertnl 

with  the  sacrum  by  very  thin  plates  of  bone, 
but  preserve  their  own  distinct  outline.  There 
is  no  ankylosis  of  the  sacro-iliac  or  lumbo-iliac 
The  true  sacral  promontory  projrcu 


with  this  exception,  that  the  bones  of  the  litlle,  but  a  proi 

obliquely  ovate  pelvis    are  healthy   and   not  the   last  lumWvertebrs.  The  sacrum  is  ihort 

softened,  and  that  the  lateral   pelvic  arch  is,  and  small,   but  presents  four  dislioct  «KnJ 

consequently,  flattened  only,  and  not  indented,  holes,  and  Ere  pieces.    The  lower  part  of 

the  prmci pal  yielding  and  inward  bond  appear-  the  sacrum  presents  an  abrupt  forwanf  rarre. 

ing  to  take  place  at  the  abnormal  sacro-iliac  lo  as  to  leave,  with  the  shortnessof  the  whole 

junction,  and  thus  the  antero-posterior  dia-  bone,   little  room   for  a  festal    hc*d,  thick 

meter — >. '.  from  the  sacrnl  promontory  to  the  would,  probably,  require  craniotomy  in  such 

pubic  symphysis — is  increased  and  not  dimi-  a  pelvis.     There  is  a  slight  lumbar  curve  la 

nished.  the  right  or  opposite  side  to  the  lumbar  ab- 

Another  form   of  unsymmetrical  pelvis  is  nornialily.     The  pubic  symphytia,  also,  is  rr- 

dcfcribed  by  Rokitansky,  arising  from  a  cna-  moved  about  |  or  {  of  an  inch  to  the  ngU  of 

Ictemee  of  the  base  of  the  i/imm   with  the  the  median  line. 

body  and  transverse  process  of  the  htl  lum-         The  other  pelvis  is  that  of  a  maJr,  in  the 

bar  rertebra,  on  one  tide  the  mnttan  line  onfy,  Museum  of  King's  CotlcRC.     In   this  prlris, 

and  the  participation  of  the  latter  in  the  fur-  there  is  complete  ankylosis  of  bcHh  ibrprofxr 

malionofthe  sacro-iliac  jwnt  on  that  side,  sacro-iliac  joinu,   preserving    behhul   pretir 

The  innominate  bone  thus  obtains  a  higher  much  the  outline  ofthe  sacro-iliac  lifnnimti; 

degree  of  elevation,  and   a  greater  inclination  and  jMTtial  ankylosis  of  the  abnomal  bmtu- 

to  the  spiue,  and  dtscribcs  a  hirger  and  dial-  iliiic  junction,  which  is  also  on  'the  left  lidr. 

luwcrcurve  of  the"linea  innominata'than  its  The  true  sacrum   is  larpe  and  well  brscd. 

fellow.     The  coiOugate  diameter  is  rendered  and  the  posterior  crest  ia  connected  wHh  tl« 

greater,  and  there  is  a  larger  capacityon  the  Iwt  lumbar  spine   by  a  thin  plate  of  bonr. 

abnoniial  side  of  the  pelvic  cavity.    I^ere  is  There  is,  apparently,  no  lateral  qanal  curve 

but  slight  projection  of  the  sacral  promoDtory,  in  this  spenmen. 


Whether  these  pelves  anil  those  mentioned 
by  Rokitsniky  ire  not  similar  to  those  do- 
•cnbed  by  Naeeele  at  arrest  of  development 
of  one  side  oil  the  first  sncral  bone,  is  a 
question  vhich  can  only  be  decided  by  ab- 
solute compBTison  of  the  specimens. 

A  greater  or  more  advanced  development 
of  one  side  of  the  pelvis  than  the  other  is 
■aid  bj  Knox,  in  a  memoir  "  On  the  Statistics 
of  Hernia,"  to  be  Iretjuently  seen,  and  to  pro- 
duce a  greater  predispuiition  to  hernia  on 
that  side.  The  author  considers  it  as  the 
ri-suit  of  a  similar  want  of  balance  between 
the  development  of  the  lateral  halves  of  the 
pelvis  to  that  seen,  in  a  greater  degree,  in  the 
"peha  obiique  otiata,"  and  which  is  also  ol^en 
Hen  between  that  of  the  true  and  falne  pelvis. 

/Writ  oittntdtd  by  enatotu. —  Exostoses 
projecting  from  the  pelvic  bones  most  usuallv 
proceed  from  their  internal  surfaces,  in  whicri 
position  they  are  also  of  more  serious  im- 
porttnce  in  producing  obstruction  to  parturi- 
[ion  in  the  female.  According  to  Ramsbotham, 
it  is  a  rare  condition  of  the  pelvis,  he  having 
never  seen  an  instance.  Eiobtoses  are  most 
frequently  found  at  the  back  part  of  the  pelvic 
cavity,  growing  from  the  sacrum,  near  the 
s«:ro.iliac  joint,  or,  according  to  Lever,  at  the 
lui  sacral  piece.  They  are,  however,  by  no 
iwsns  confined  to  these  positions. 

Many  instances  of  this  disease  have  been 
recorded,  in  which  the  diagnosis  has  not  been 
Tcrilied  by  post-mortem  examination  ;  and  it 
ii  doubtful  whether  many  of  them  were  not 

Cjections  of  the  sacral  promontory  and 
itw  vertriirs,  as  in  a  case  described  by 
Nigel  in  t't,eFni«kfarteTZeiluvB(A.pn\,  177b). 
It  bss  been  observed  in  the  miJe  as  well  as  in 
the  fttnale  pelvis. 

One  of  the  moat  remarkable  cases  of  rx- 
ttU-ra  of  the  tacntm,  producing  obstruction 
to  parturition,  occurred  to  Dr.  Haber,  and 
Li  recorded  in  Naegele's  Inaugural  Diiitr- 
lati-m,  published  at  Heidelberg  in  1B30. 
The  disease  was  said  to  have  followed  a  fall 
vliile  the  woman  was  cerryins  b  load  on  her 
beaJ,  and  which  was  followed  by  pains  in  the 
hack  and  pelvis.  On  afterwards  becoming 
prrgnant,  the  whole  of  the  pelvic  cavity  was 
found  to  be  filled  by  a  bony  tumour  growing 
fram  the  upper  part  of  the  sacrum.  The 
Cvarian  section  was  performed ;  and  the 
patient  died  soon  allerwards.  The  tumour 
•as  found  to  be  7  inches  long  by  6  in.  broad, 
reaching  as  high  as  the  junction  of  the  3rd 
and  4(h  lumbar  vertebrK  and  as  low  as  from 
about  H  lines  from  the  aj>ex  of  the  sacrum. 
Between  it  and  the  posterior  surface  of  the 
pubea  there  was  ■  space  of  6  or  10  lines  in 
one  pan,  but  only  a  line  and  a  half  in  another, 
the  masj  thus  filling  up  nearly  the  whole  of 
the  privic  brim.  A  aection  of  the  tumour 
ihoweri  large  cells  in  the  interior,  communi- 
cating (recly  with  the  sacral  areolre. 

AnMher  remarkable  case  is  recorded  in  the 
Edio.  Med.  and  Surg.  Journal  (April,  1831), 
fbrwUchhvsteroiomy  was  pnformed  by  Dr. 
H'KiUnn,  Sui^eon  to  the  Lying<in  Hospital, 
Bdfint.    The  patient  had  suffered  a  full  on 
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the  back  when  about  six  or  eight  years  of  ^e, 
which  WHS  followed  by  pains  in  the  sacral 
region  for  a  short  time  atterwards.  The  ex- 
ostosis was  of  a  conical  form,  with  the  base 
at  the  sacrum  (see^.  MS.),  and  occupying 
its  whole  breadth  at  about  the  four  lower 
sacral  pieces,  its  apex  projecting  towards  the 
pubis,  and  leaving  a  space  of  only  H  inch 
between  it  and  the  lower  part  of  the  pubic 
Fig.  125. 
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symphysis.  The  greatest  space  was  left  op- 
posite the  superior  ramus  of  the  right  pubis, 
where  the  distance  of  the  ttunour  from  the 
pubic  wall  was  from  ](  to  11  inches,  but  di- 
minished posteriorly.  The  patient  died  soon 
after  the  operation  ;  nor  was  the  child  saved. 

A  less  formidable  case  came  under  Dr. 
Murphy's  observation.  The  tumour  was  about 
the  size  of  an  orange,  and  was  connected  to 
the  sacrum  about  its  middle.  It  was  quite 
immoveable,  and  of  bony  hardness.  The  pa- 
tient being  in  labour,  craniotomy  was  per- 
formed I  and  the  case  did  well.  Another  case 
is  recorded  by  Van  Doevern,  of  an  osseous 
tumour,  of  the  size  of  half  a  hen's  egg,  grow- 
ing from  the  upper  piece  of  the  sacrum,  and 
causing  the  death  ofboth  mother  and  child. 

Dr.  Kyle,  of  Cologne,  met  with  a  caseofa 
woman  who  had  borne  seven  children  with 
great  ease;  but  at  the  eighth  labour  the  fcetal 
head  became  impacted  by  a  hard  immoveable 
tumour,  as  big  as  a  hens  egg,  springing  from 
the  upper  part  of  the  right  tacro^liac  joint, 
being  apparently  the  result  of  a  pelvic  abscess 
after  the  last  delivery,  which  had,  three  years 
before,  opened  in  the  groin. 

Dr.  Lever  has  seen  but  one  case  of  pelvic 
exostosis.  It  occurred  in'an  unmarried  female 
lunatic,  and  grew  from  the  posterior  surface  of 
thepuAii.  producing  retention  of  urine.*  Las- 
sus  describes  processes  of  bone,  of  a  styloid 
shape,  projecting  from  the  jKJbterior  surface 
of  the  pubis  towards  the  bladder-f  These 
resulted,  apparently,  from  ossification  of  the 
anterior  ligaments  of  that  viscus.  Besides 
these,  an  exostosis  is  mentioned  by  Velpeau 
{Tociilogie),  protruding  from  the  posterior 
surface  of  the  right  pubis,  and  of  the  size  of 
a  hen's  egg  a  little  flattened  ;  and  others  by 
Hnsus,  Ruleau,.and  Portal,  Irom  an  anky- 
losed  symphyns  pubis. 

One  is  alluded  to  by  Naegele,  which  was  a* 
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large  as  a  filbert,  projecting  from  the  igchium  occurrence,  and  have  been  found  chidlj  coo- 
into  the  pelvic  cavity;  and  others  in  the  same  nected  with  the  sacro-sciatic  ligaments, 
situation  b^  Dr.  Campbell  and  Otto  of  Breslau,  The  most  remarkable  examples  are  those  re- 
in which  mdentation  of  the  fcetal  head  was  lated  by  Dr.  Drew  in  the  Bdim.  Med.  tnd  Smrjf, 
produced.  Other  cases  are  found  in  Siebold's  Journal  for  1805  (vol.  i.  p.  SO  ).  The  first  of 
Journal  and  Gardien*8  Draite,  these  tumours  was  taken  from  the  body  of  a 

Dr.  A.  Farre  informs  me  that  an  osseous  woman,  who  had  died  in  conseqiieoce  of  its 
exudation  from  the  anterior  surface  of  the  pressure  upon  the  pelvic  viscera.  It  was  16 
sacrum,  consequent  upon  disease  of  that  bone,  mches  in  circumference,  of  a  bard,  gristly  tez- 
had  recently  occurred  in  his  practice,  and  ture,  with  no  ap|iearance  of  vasculaiity,  and 
compelled  him  to  have  recourse  to  craniotomy  was  attached  by  a  strong  root,  of  the  satne 
to  accomplish  delivery.  Osseous  projections  texture,  to  the  left  sacro-sdatsc  ligamcfits, 
at  or  near  the  sacro-iliac  joints  are  also  men-  and  interposed  between  the  bonea  and  vtsccrm, 
tioned  by  Kokitansky,  and  are  to  be  met  with  but  with  no  other  attachment  to  the  sur- 
in  most  museums  of  pathology.  In  a  large  rounding  parts.  The  second  tumour  waa  ex- 
female  pelvis,  in  the  Kmg's  College  museum,  cised  bv  Dr.  Drew,  by  a  formidable  operation, 
is  a  small  exostosis  or  spinous  projection  at  from  the  pelvis  of  a  woman  in  labour,  who 
the  angle  of  the  lefl  sacro-iiiac  joint,  in  such  was  afterwards  safely  delivered  and  recovcfeJ 
a  position  as  would  produce  an  impediment  to  perfectly  well  and  very  speedily.  The  tomoor 
labour  in  a  smaller  pelvis.  In  the  Hunterian  was  14  inches  in  circumference,  and  weighed 
Museum  are  two  more  specimens  of  this  2  lbs.  8  ounces.  It  grew  from  the  right  aide, 
kind,  both  on  the  sacro-iliac  joint,  one  in  a  and  filled  the  whole  cavity  of  the  pelvb  so  coid- 
male,  and  the  other  in  a  female  pelvis.  Many  pletely  as  to  admit  of  one  finger  only  being 
such  exostoses  are  seen  in  the  subjects  passed  between  it  and  the  pubis,  considerably 
brought  to  the  anatomical  rooms.  They  seem  interfering  with  the  neck  of  the  bladder  and 
to  have  the  same  origin  as  the  rheumatic  urethra.  It  was  separated  easily  fron  the 
bony  projections  which  are  so  frequently  met  circumjacent  tissues. 

with,  m  old  people,  in  the  neighbourhood  of  A  somewhat  similar  case  is  related  by  Dr. 

the  joints,  but  especially  in  those  of  the  spine.  Bums ;  but,  in  this  instance,  the  attachiDents 

hip,  and  shoulder.      Rheumatic  and  gouty  of  the  tumour  were  much  more  exteonvc ; 

patients  seem  to  be  predisposed  to  exostosis.  reaching  from  the  pubic  symphysis  to  the 

Tlie  influence  of  such  exostoses  upon  par-  sacrum,  and  adhering  intimately  to  the  pdvic 

turition  approaches  closely  to  that  of  deformed  brim,  being  attached  also  to  the  obtunttor 

pelvis,  in  tne  contraction  of  the  diameters  and  internus  muscle,  urethra,  vagina  and  rectom, 

the  danger  or  impossibility  of  their  removal.  and  apparently  developed  in  the  recto-veaicml 

The  difficulty  of  distinguishuig  them,  when  fascia.  It  was  hard,  somewhat  trrc^lar,  and 
ofconsiderable  size,  from  pelvic  deformities,  is  scarcely  moveable.  The  patient  bcu^  m 
sometimes  very  great.  Their  hardness  is  not  labour.  Dr.  Burns,  by  a  bold  operatioD,  in 
so  characteristic  as  to  mark  them  from  the  pro-  which  but  little  blood  was  lost,  removed  the 
jectionsofthe  sacral  promontory;  their  shape,  tumour,  which  required  to  be  almost  dis- 
co mpared  with  external  measurements  and  the  sected  out.  The  woman  was  soon  aflcr  safely 
history  and  appearance  of  the  patient  are  the  delivered  of  a  still-bom  child,  and,  after  some 
chief  means  of  diagnosis.  peritoneal  inflammation,  recovered. 

Otteo'sarcomatout  tumours  sometimes  pro-  Fibrous  tumours  attached  to  the  pelvic  pa- 

duce  pelvic  obstmction,  and  generally  grow  rietes  are  distinguished  from  the  fatal  head 

from  the  joints  or  ligaments.     One  case  oc*  and  tumours  of  the  soft  parta,  by  the  tnoDO- 

curred  to  Grimmell  o^  Kisbadcn.  and  is  re-  bilitv  of  their  attachments ;  from  exoatoaes. 

corded  in  a  letter  to  Naegele  (Dec.  1835).  by  their  want  of  bony  hardness ;  and  fixNnoa- 

C/sesarian  section  was  performed  in  conse-  teo-sarcomatous  tumours,  by  their  uniformity 

quence  of  a  tumour  oi  this  kind,  weighing  of  structure  to  the  sense  of  touch. 

H  lb.,  attached  to  the  periosteum  only  of  the  Carcinomatous  growths  commonly  aAct  the 

right  sciatic  spinous  process  and  waU  of  the  bones  of  the  pcuvis,  by  advancing  from  the 

corresponding  acetabulum.     It  had  followed  contained  viscera,  the  uteras,  rectnn  or  o«a- 

a  fall,  which  had  been  succeeded  by  pains  in  ries.    Dr.  A.  Farre  mentioned  to  me  a  cbm 

the  sacram,  a  sense  of  weight  in  the  right  in  which  the  innominate  bones  were  ao  amdi 

thigh,  and  ischuria.     Stark  performed  hys-  infiltrated  by  cancerous  matter,  fron  a  camoar 

terotomy  successfully  for  a  tumour  attached  commencing  in  the  uterus,  that  they  coold» 

to  the  lower  sacral  vertebrae  and  innominate  with  great  ease,  be  cut  with  the  knifed  pr»> 

bone.    It  was  immoveable,  but  soft  in  various  senting  a  condition  very  similar  to  the  booca 

parts,  as  well  as  could  be  detected  "per  oa-  affected  with  mofliHes  ossium. 

ginam**  Pathology  op  tbb  Pelvic  Jotirfs.— 

This    characteristic  will  distinguish  these  The  pelvic  joints,  like  all  other  jointa  in  the 

tumoura,  in  diagnosis,  from  exostosis ;  their  body,  but  much  leas  ftvquently  than  naat, 

partial  hardness,  from  fibrous  tumours ;  their  are  subject  to  inflammation  and  iu  camt» 

immobility,  from  tumoura  of  the  soft  parts  ;  quences  in  such  stractures  — via.,  oleeratioii, 

and  theur  attachments  to  the  side  of  the  pelvis,  suppuration,  and  ankylosis.    They  are  abow 

from  the  foetal  head.  probably  more  freouently,  sulyect  to  oricnai 

Obstructions  from  fibrous  tumours  attached  malformation,  coaJeMcence,    and    a 

to  the  pelvic  ligaments.    These  are  of  rare  constructions  of  a  congenital  or^n. 
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Anky/osit  is  the  most  frequently  seen  in  eauable  bony  substance.     A  few  other  cases 

the  sacro-coccygeal  joints      It  is  also  met  ot  complete  ankylosis  of  this  symphysis  are 

with  in  the  sacro-iliac,  and  sometimes,  but  recorded  by  Wagner.     In  a  case  described 

mo&t  rarely,  in  the  pubic  symphysis.     Anky-  and  figurecf  by  Sandifort*,  the  piibes  were 

losis  of  the  coccyx  is  one  cause  of  pelvic  ob-  united  on  their  posterior  and  upper  surfaces 

struction  and  protracted  labour,  and  as  such  by  an  osseous  bridge  in  the  position  of  the 

has  been  before  adverted  to.      Meckel  de-  ligaments,  leaving  a  chink  between  the  bones 

scribes  ankylosis  of  the  coccyx  to  be  more  in  front.     In  the  same  pelvis  the  right  06- 

frequent  in  males  than  in  females,  particularly  turator  membrane  was  also  extensively  ossified, 

in  such  as  have  long-continued  equestrian  as  well  as  a  considerable  portion  of  the  right 

habits.  capsular  ligament  of  the  hip  joint,  —  all  these 

Coalescence  of  the  bones  composing  the  circumstances   indicating  a  rheumatic  origin. 

sncro'lumlHtr    articulations  have  been  before  Ossification  of  the  Ugamentum  arcuatum  is 

described    as     producing    deformed    pelvis,  also  mentioned  as  sometimes  interfering  with 

This    formation    almost    universally  results  the  urethra.     Cases  of  imperfect  ankylosis 

from  an  original  aberration  of  development,  and  of  the  pubic  joint  are  also    mentioned  by 

not  from  ankylosis  as  a  subsequent  pathological  Siebold,   Voigtel,     Walter,   and  Bonnard.f 

result.     Sometimes  it  occurs  on  both  sides  All  writers  agree  that  ankylosis  of  this  joint 

with  hypertrophy  and  transformation  of  the  is  rare.    Dr.  W.  Hunter  had  never  seen  an 

last  lumbar  transverse  process.    In  many  of  instance  of  it. 

the  instances  recorded  of  six  sacral  pieces.         Ossification   of  the  tacro-sciatic  Rgaments 

aod  in  the  pelvis  drawn  after  Murphjr   (see  is  mentioned  by  Meckel  as  sometimes  exist- 

^.113.),  a  complete  coalescence  or  this  kind  ing,  and  even  more  commonly  than  that  of 

probably  existed.  the  pubic  symphysis.     Such  a  condition,  if 

Ossification  of  the  sacro-iUac  joint  has  also  present   in   the    female    during    parturition, 

been  refiored  to  in  connection  with  the  ** pelvis  would  offer  great  obstruction  to  the  passage 

obUqui  ovaia.**     It  is,  however,  by  no  means  of  the  head  through  the  inferior  strait,  from 

oonfioed  to  pelves  presenting  that  deformity.  its  un^  ielding  nature;  and  resistance  to  the 

Id  the  Museum  of  Kioe's  College  is  a  well-  extension  of  the  coccyx.     It  is,  however,  not 

formed  male  pelvis,  with   ankylosis  of  the  sufiiciently  common  to  be  enumerated  as  one 

&acro-iliac  joint  on  the  left  side,  the  bones  of  the  ordinary  obstacles  to  parturition, 
presenting  no'  other  traces  of  disease  or  de«        A  different  result  of  inflammatory  change  in 

fonnity.  the  pelvic  joints,  is  that  which  gives  rbe  to 

b  the  experience  of  Rokitansky,  it  is  rare  the  separation  of  the  bones  at  their  articular 

iliat  the  bony  union  in  ankylosis  of  the  pelvic  surfaces.      This,  as  a  pathological  process, 

joiats  extends  through  the  whole  of  the  op-  takes  place  most  frequently  by  deposits  of  pus, 

posed   articulating    surfaces,    but    generally  as  a  consequence  of  puerpal  fever,  which  may 

takes  place  by  bndge-like  processes,  passing  entirely  destroy  the  joint,  and  separate  the 

from  one  margin  of  the  joint  surface  to  the  bones.    From  its  more  exposed  position  and 

oppoong  margin,  so  as  to  enclose  the  fibro-  more  open  structure,  this  change  has  been 

cartilage  in  a  kind  of  bony  capsule.     It  is  not  most  fi^quently  observed  in  the   symphysis 

ascertained  whether  the  fibro-cartilage  itself  piibis.     A  case  of  this  kind  is  described  by 

o^fies,  or,  as  he  thinks  is  most  likely,  be-  Dr.  W.  Hunter,  and  many  others  have  been 

comes  absorbed  before  the  ossifying  process  observed. 

from  the  adjacent  bones.  This  author  does  A  more  remarkable  separation  of  the  pelvic 
DOC  mention  whether  this  process  takes  place  joints  is  to  be  ascribed  to  a  coTigemtai  origin, 
without  preriouB  inflammation,  or  follows  the  It  is  one  in  which  the  pubic  bones  and  with 
inaiogy  of  other  joints,  in  which  pain,  inflam-  them,  in  a  minor  degree,  the  sacro-iliac  auri- 
mationandabsorptionofthe  cartilages,  usually  cular  surfaces,  are  separated,  more  or  less 
precede  the  ankylosis.  The  instances  of  in«  widely,  and  held  together  by  a  ligamentous 
complete  ossific  union  mentioned  by  him  to  band.  Instances  in  which  this  occurs  to  the 
be  most  common  have  most  probably  a  rhew  extent  of  a  third  of  an  inch,  are  mentioned 
>M/ir  origin,  like  the  smaller  exostoses  pre*  by  Professor  Otto,  as  being  pretty  frequent.^ 
tiously  referred  to,  and  arise  from  ossific  Probably  one  of  the  most  extreme  cases  of 
depoitts  in  the  circumferential  ligaments,  with*  this  kind  is  seen  in  a  preparation  at  present  in 
out  the  interior  structures  being  affected,  the  Hunterian  Museum.  It  is  the  pelvis  of 
Meckel  describes  ossification  of  the  sacro*  a  woman,  which  was  presented,  as  I  am  in- 
line joints  as  those  most  frequently  seen,  and  formed,  by  Mr.  Mayo,  of  Winchester,  and 
that  it  most  commonly  occurs  on  the  right  taken  from  a  case  which  died  in  the  inlir- 
ode,  aod  is  to  be  accounted  for  by  the  greater  marv  of  that  town.  The  pubes  are  separated 
pressure  home  upon  the  ri^ht  leg]  He  con-  to  tnc  great  distance  of  4^  inches;  and  con- 
siders, also,  that  ossifications  of  this  joint  nected  by  a  ligamentous  band  of  about  the 
usually  take  place  without  preceding  inflam-  width,  in  its  present  dried  state,  of  from 
instion,  fiom  a  gradual  change  in  their  sub-  ^  to  }  of  an  inch.  The  pubes  are  more  ele- 
stance  and  in  the  fibrous  tissues  around  them,  vated  than  normal,  with  their  articular  ex* 
laa  medroen  ofankyloaed/>fi^cjrym;>AyW«  tremities  turned  outward,  and  the  symphy- 

lT*r^^'^•  ^'  ****«*«"' 7^  given  by  Hull        .  ^j^^  ^„,^  Path.,b.i.  p.  115.,  tab.  8. 

»  his  2Dd   Letter,  the  whole    of  the  fibro-        ^  journal  de  Med.  de  Paris,  1778.  t  xxxix.  p.433. 

cartdagiDoas  disc  was  converted  into  a  smooth        %  Compend.  of  Human  and  Comp.  Anatomy. 
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sial  surfaces  forwards,  by  the  action  of  The  dislocation  ofthe  femur  upwirds,  which 
the  adductors  and  obturator  externus.  The  is  commonly  the  result  of  coxalgia,  is  followed 
lateral  curvature  of  the  sacrum  is  consider-  bv  a  wasting  of  the  innominate  bones,  espcci* 
ably  flattened  out,  and  also  the  cotylo-sa-  ally  of  the  ilium.  They  assume  a  more  ver- 
oral  rib  of  the  ilium.  The  sacro-iliac  joints  tical  direction,  and,  at  the  same  time,  their 
are  each  opened  in  front,  for  the  space  of  about  inclination  to  the  spine,  as  well  as  the  lumbar 
half  an  inch,  stretching  the  anterior  ligaments,  curve,  is  considerably  increased. 
The  great  space  between  the  pubes  is  evidently  If  this  condition  be  present  oo  both  n6x% 
obtained  by  the  flattening  of  the  linea  inno-  there  is  general  enlargement  of  the  pehie 
roinata,  as  well  as  by  the  shortening  of  the  cavity,  due  partly — to  a  general  attenustioQ 
innominate  bones,  in  breadth,  and  their  abnor-  of  the  bones,  causing  the  disappearance  of 
raal  vertical  or  wall-sided  position.  The  the  projections  at  the  pectineal  coiincoce«, 
resulting  diameters  are;  —  antero-posterior,  the  sacro-iliuc  joints  and  the  cotyloid  wiih, 
from  the  sacral  promontory  to  the  inter-pubic  and  partly  to  a  flattening  out  of  the  fmea  n- 
ligament,  4  inches  ;  the  inter- cotyloid,  6^  nommaia.  The  ischia  Income  dragged  out- 
inches  ;  and  between  the  sciatic  tuberosities,  wards  and  separated,  the  pelvic  cavity  sfaal- 
<4  inches.  This  condition,  according  to  Meckel,  lower,  and  the  sub-pubic  angle  more  obtuie. 
is  rarely  met  with  without  an  analogous  con-  The  last  result  is  attributed  by  Hiilshof  to 
genital  fissure  in  the  bladder  and  walls  of  the  the  dragging  of  the  rotator  muscles,  from  the 
abdomen.  Walter,  however,  mentions  one  displaced  femur  on  the  sciatic  tuberosities,  upon 
case.*  which  the  support  of  the  trunk  nminly  &1U  in 
Other  coRgmtto/  abnormalities  of  the  pelvic  this  condition  of  the  joint.  In  the  pelvis  of  i 
bones  are  mentioned  by  Otto  and  Rokitansky.  woman  mentioned  by  Dr.  Hull,  however,  is 
In  the  siren  formation,  the  coccyx  and  lower  whom  both  the  femurs  had  been  dislocated 
extremities  are  entirely  wanting,  and  the  backwards,  the  transverse  diameter  of  the  brin 
lateral  parts  of  the  pelvic  bones  are  fused  was  diminished  to  4(  inches,  and  the  amao- 
together,  the  outlet  oi  the  pelvis  being  nearly  posterior  diameter  of  the  outlet  was  diffliniihcd 
completely  closed,  and  the  parts  presenting  to  only  2  inches,  from  the  tilting  forwird  cf 
the  appearance  of  the  pelvis  as  we  have  seen  the  lower  part  of  the  sacrum,  or  rather  pro- 
it  in  the  Cetaceans  and  Fishes.  Their  deve-  bablj^,  from  the  turning  of  the  lower  pert  of 
lopment  seems  to  have  been  arrested  at  the  innominate  bones  backward  by  the  dis- 
that  period  of  foetal  life  in  which  this  condi-  placed  femurs,  acting  on  the  axis  of'^ihe  ncro- 
tion  is  normally,  though  transitorily,  present,  iliac  joints. 

In  some  monstrosities,    the    sacrum  also  is  If  the  disease  be  one-sided  only,  as  is  moa 

wanting,  or  one  or  both  the  innominate  bones,  commonly  the  case,  and    the   diseased  joist 

with  the  correspondig  lower  extremities ;  or  be  much  used,  the  tuber  ttcAtt   of  that  side 

these  parts  may  be  stunted  or  coalesced.  becomes  everted,  the  innominate  booe  best 

Injittence  of  fup^joint  disease  upon  the  pelvis,  outwards,  the  distance  from  the  pubic  s}«- 

-^  Caries  and .  necrosis  of  the  pelvic  bones,  physis    to   the  anterior  superior  iliac  ipioe 

although  sometimes  resulting  idiopathically,  or  lessened,  and  that  side  of  the  pdvic  estitj 

from  bedsores  and  abscesses  in  the  muscular  enlarged.    The  pelvic  cavity  is,  on  the  other 

sheaths  or  lymphatics,  yet  chiefly  occur  as  the  hand,  contracted  on  the  sound  side,  towanh 

consequences  of  rojra//^,  and  have  a  tubercu-  whicii  also  the  spinal  curvature  inclines,  froa 

lar  origin.    The  formation  of  false  acetabula  the  principal   support  of  the  body  fidW  oa 

and  the  other  pathological  results  of  this  di-  that  side.    When  ankylosis  baa  taken  |Mare, 

aease  or  accidental  malposition  belone  more  the  innominate  bone  is  bent  outward  at  the 

especially  to  the  pathology  of  the  Hip-joint.  acetabulum,  in  the  osseous  cicatrix ;  the  iliua 

A  preparation  of  one  of  these  in  the  Hun-  i>  placed  more  inwards  and  forwards,  and  die 

terian  Museum  may  be,  however,  appropriately  ischium  inwards  and  backwards;  and  whtir 

described  in  this  place,  inasmuch  as  it  would  the  pubic  S3mphy8i8  is  drawn   towards  the 

produce,  if  occurring  in  a  parturient  female,  an  diseased  side,  tne  sacral  promontory  is  turned 

obstruction  to  the  foetal  head,  analogous  to  an  to  the  healthy  side  of  the  pelvis.    In  Moe 

exostosis.     The  head  of  the  femur  has  become  instances,  the  pelvic  inclination  is  less,  initeai 

displaced  into  the  obturator    foremen,   and  of  greater,  on  the  diseased  aide,  whicli  is  slio 

about  it  an  osseous  deposit  has  taken  place,  raised  higher  than  the  other.     This  varistioo 

apparently  in  the  obturator  membrane,  which  is  attributed  by  Guerin  to  the  action  of  die 

forms  a  smooth  dome-like  projection  into  the  psoas  and  iliacus  muscles,  which  soroctiiafs 

peUic  cavity,  corresponding  in  size  to  the  head  m  these  cases  impress  a  deep  furrow  opca 

of  the  femur.    The  subject  is  a  male  one,  and  the  iliac  wings,  over  the  edge  of  which  thev 

the  carious  and  light  condition  of  the  l)ones  play.     There  is  no  doubt,  that  the  posdirr  to 

and  the  irregular  ossific  projections,  indicate  which  the  patient  may  have  been  iBOst  •(- 

the  results  oi  disease.  customed,  has  a  ^reat  effect  in  prodocing  wtk 

An  interesting  chan^  in  the  position  of  the  difierences,  as  already  expUined  b  the  ktf 

pelvic  bones   after  hip-joint  Ji^ease,  is  de-  going  pages, 

scribed  by  Rokitanskv.f  FaAcruRFs  and  Dislocations  offkeftht 

t  Pathological  Anatomy,  p.  269.     Sydenham  pelvic  bones,  because  of  iu  tbtcknesa,strei}^ 
I^Kiety'a  translation. 
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spongT   tciture,  buJ   deep-MUed   pondon.  j'ields  inwarda  at  its  haunches, — the  aacro-iliac 

Vhta  fractum  of  this  bone  do  happen,  they  joints,  tile    anterior  ligaments  of  which  are 

ut  mott  coninionly  round  at  the  lower  part,  torn,  and  the  articular  surraces  aeparated  in 

«hich  ii  leas  protected  by  the  above  pecu-  front.    At  the  same  time  the  pubic  tie  yields 

lorilies.    They  occur  chiefly  from  direct  and  either  at   the  sympbysLi  or  in  the  superior 

pnt  riolence,  which  generally  injures  ulso  rami. 

other  parts  of  the  pelvis  extensively,  seriously  The  innominate  bone  may  be  entirely  dis- 

■ffertiDf  the  nerves  of  the  sacral  pleiua,  so  located    upward  or   backward,  generally   on 

a  to  produce  panple^   and   retention   of  one  side  only.     A  case  is  related  by  Cloquet, 

urne,  u  well  as  extensive  injury  to  the  soft  in  which  this  was  the  case  on  both  sides,  the 

paru,  such  as   result   in   effusion  of  blood,  puUc  symphysis,  at  the  same  time,  separated  ^ 

K'loDitis,  and  sloughing  of  the  integuments,  an  inch,  thepubis  and  ischio^ubic  ramus  were 

itures  at  the  lower  part  are  much  more  broken,  and  the  bladder  ruptured.     Another 

nay  to  diagnose  than   those  of  the  upper,  case,  where  the  left  innominate  bone  was  dis- 

vbicfa  are  seldom  discovered  till  alter  death,  placed  upwards,  was  treated  successfully  by 

U  the  fofmcr  case,  the  lower  fragment  is  Chaussier. 

ffBtnUf  drawn  fbrwards  by  the  action  of  the  The  ligaments  and  Gbro-cartilage  of  the  sym- 

great  glutei  and  coccygd  muscles,  so  as  to  physis  pubis  are  usually  torn,  the  latter  ge- 

prc»  upon  and  interfere  with  the  functions  oerally  carrying  with  it  a  portion  of  one  of 

of  tile  rectum,  through  which  it  may  be  felt  the  bones ;  or  the  superira'  ramus  is  broken 

\>j  the  finger.    It  will  also  produce  great  pain  at  its  weakest  ptrt,  above  the  obturator  fora- 

M  mcnriog  the  legs,  which  may  lead  to  ita  men,or  it  separates  from  the  other  innominate 

<bcavtry,  when   more  serious  injury  is  not  pieces.    In  must  cases  the  ischio-pubic  ramus 

pnttat.  of  the  same  side  also  yields  at  or  near  the 

The  cnecyr  when  normally  placed  is  rarely  point   of  suture,  which  is  its   thinnest   and 

frsctured,  on   account  of  it*  great  mobility  weakest  part,  and   the  obturator  foramen  is 

■od  small  iai&       It  always  happens  by  di-  again  penetrated.     This  results  Irom  the  ope- 

nct  vitJcDce.    When  ankylosed,  it  is  more  ration  of  the  force  upon  the  unsupported 

btqaaitij  broken,  and  instances  of  this  have  ischio^acral  arch  and  us  tie,  after  the  other 

l>Mn  bdore   tDcationed,  in   relation   to   the  has  yielded.     A  preparation  exhibiting  such  a 

•Nraaion  of  the  outlet  in  parturition  which  fracture  is  found  in  the  King's  College  Mu- 

ii  occaaoDs.      It   is  diagnosed  by  the    mu-  seum.     In  this  case  the  superior  pubic  ramus 

UEiT  lad  grating   of  the  fragments,  and  by  has  separated  in  the   acetabulum   Irom   the 

tlu  yua  caused  by  the  action  of  the  great  other  pieces  of  the  ionotninatum  in  the  line 

{^utei  nuBclea.     liitiocation  of  the  coccyx  is  of  the  Y-shapetl   suture,  while  the   fracture 

^  to  hate  occurred  backward  in  difficult  through  the  ischio-pubic  ramus  extends  up- 

Istonrv  aad  to  have  been  followed  by  abscess,  wards,  along  the  side,  and  into  the  centre  of 

^  these  casea    faave   been   most    probably  the  pubic  symphysis  (^g.  1S6.). 

Aictuns  like  those  just  mentioned.  pa,    ^2&. 

FiKtores  of  the  insoiMnafe  bone  generally 
ortnr  oa  one  side  only,  where  the  greatest 
psn  of  the  force  has  &lten,  but  sometimes  on 
hixb.  lliey  are  most  frequently  found  in  the 
ilioa — which  is  miMl  exposed,  but  oflen  impli* 
n>c  both  the  ischium  and  pubes.  They  mav 
Iw  Mofined  to  one  part  of  the  bone  ;  in  which 
csw  thn  are  found  chiefly  about  the  iliac 
oat  snd  wing.  Boyer  relates  a  case  in  which 
itx  iaftrior  anterior  iliac  spine  was  broken  off 
tij  tke  kick  of  a  horse.  Cases  are  not  un- 
frtfxnilj  seen  where  the  anterior  superior 
^'t  ^me  and  a  portion  of  the  crest  are 
l^oken  off.  Sotnetimes  they  are  comminuted 
<a>  sad  radiaie  from,  the  cotyloid  cavity,  such 

'i'stuTes  geoetaUv  raulting  from  direct  vio-  fVortuv  of  lit  pubii  and  acttabulujii. 
Inn  spinst  the  lateral  peFTic  arch,  and  act> 

Bf  00  the  head  of  the  femur  so  as  to  drire  it  This  fracture,  accompanied  by  that  of  the 

Bvarda  through  the  pelvic  walk  superior  pubic  ramus,  may  also  hap|>cn  from 

FncnuM  of  the  pelvis,  like  those  of  the  •  fall  from  a  great  height  upon  ihc  breech,  on 

TiasI  column,  arc  seldoin  present  without  du-  one  side  or  both,  as  the  force  happens  to  hll. 

^•aim  also  of  the  sacro-iliac  or  pubic  joints.  The  great  strength  of  the  boilif  of  the  ischium 

"nds  results  from  the  circular  arrangement  of  renders  a  fracture  there  of  less  frequent  oc- 

iubooea,  and  from  the  laws  of  its  mechanism,  currence  than   in   the   other   pieces   of  the 

nplamed  in  tlie  first  section  of  this  article,  innominatum. 

"I^iaswhen  force  is  applied  so  as  to  compress  Fractures  of  the  innominate  bones  seldom 

**  pdvie  cirde  from  before  backward  (as  occur  wilhoutrfuji/occm^H/.producedusually— 

°D«MMly  the  cause  of  these  fractures  is  such  not  by  subsequent  muscular  action,  which  is 

™<Dpraswo  by  the  wheels  of  a  Icwded  curt  or  k^t  in  check  by  their  balanc '  of  pouer,  und 

other  vehicle),   then  the  cotjlo-sacral   arch  by  the  extensive  ligumenloiis  and   fa^i^ial  iil- 
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tacbments  and  the  opposing  fintctured  sur-  adhering  to  one  bone  only.    Hie  knee  end 

faces, — ^but  b^  tbe  original  direct  violence.  foot  were  turned  inwards,  and  the  vlwk 

By  such  displacement  of  comminuted  and  limb  shortened  two  inches ;  but  it  vm  okrc 

spicular  fragments  in  the  true   pelvis,  the  moveable  than  in  a  dislontion,  and  crqatui 

bladder  and  urethra,  particularly  if  the  former  was  felt  on  cautious  extension  being  nsde. 

be  distended   at  the  tim^  of  the  accident.  In  a  female  whose  pelvis  had  beea  cmdied 

often  suffer  great  laceration,  which  may  even  by  a  cart  against  a  wall,  a  fracture  wm  fioaad 

extend  to  the  peritoneal  investments  and  open  passing  through  the  body  of  the  left  pnbn 

the  cavity  of  the  abdomen.     Such  extensive  and  the  left  ascending  ischnd  ranus.    Bock 

injuries  are  invariably  followed  by  extravasa-  the  sacrooiliac  joints  had  separated,  psft  of 

tion  of  the  urine  into  the  pelvic  areolar  struc-  the  osseous  sacral  auricular  snrfrce  of  iIm 

tures  or  peritoneal  sac ;  and  violent  peritonitis  right  joint  having  come  off  with  the  figsneoti. 

carries  off  the  patient,  even  if  he  survive  the  The  pubes  were  separated  at  the  sympbyu. 

first  shock  of  such  a  formidable  accident.  Motion  and  crepitus  were  fdt  on  spptyvf 

The  external  soft  parts,  also,  generally  suffer  one  hand  to  the  ilium  and  the  other  to  tkc 

greatly  from  the  violence,  and  from  the  great  pubis,  and  the  posterior  superior  iliac  ipise 

extravasation  of  blood  which  usually  takes  projected  upwalrds  connderably.     Throo^ 

pkce  from  the  torn  vessels.     Gangrene  may,  the  vagina,  tne  pubes  were  felt  prcjectini  isio 

m  these  cases,  succeed  to  a  great  extent,  and  the  vaeinal  cavity.    There  was  much  »ood 

destroy  the  patient    It  is  these  injuries,  and  effused  into  the  pelvis,  and. the  patient  Sei 

their  consequences  to  the  soft  paru  and  in-  sixteen  days  after,  from  sloughing  of  tbe  soft 

temal  structures,  that  render  fracture  of  the  parts. 

pelvu,  like  those  of  the  cranium,  so  dangerous        Otto  mentions  that,  in  the  Museon  of  the 

and  fatal  to  life.  Veterinary  College  at  Copenhagen,  sre  ipeo* 

The  dkgnom  is  drawn  from  the  pain  and  mens  of  horses'  pelves,  fractured  by  accwe 

difficulty  of  moving  the  lower  extremities,  muscular  action. 

and  from  the  mobility  and  crepitus  of  the        Sir   A.   Cooper  mentions  three  csMS  of 

fragments,  felt  on  placing  the  nand  on  the  fractured  innominate  bone  which  had  rK»> 

iliac  crest,  the  pubic  spine,  and  sciatic  tu-  vered.    Two.  were  fractures  of  the  ifina, 

berosity  consecutively  and  moving  the  leg.  easily  detected  by  the  mobility  of  the  crati 

The  crepitus  is  most  distinctly  felt  by  the  and  crepitus.    The  third  was  a  fractuK  of 

hand  which  rests  on  the  pelvic  bones,  and  the  ischio-pubic  ramus  about  the  sutore. 
scarcely  at  all  by  that  which  moves  the  leg.        Rokitansky  found  that  fractures  of  tke 

This  useful  comparison  will  distinguish  these  pelvis    rarely  united  without  dispbeeaMsK. 

fractures  from  those  of  the  neck  of  the  femur.  One   of   BIr.  Barlow's  successful  cski  of 

If  one  ilium  be  dislocated  upward  and  back-  Caesarian  operation  was  necessitated  bj  tkc 

wards  on  the  sacrum,  and  at  the  same  time  resultsofa  fracture  of  the  left  inooiniaaie  boor, 

separated  from  the  other  bones  by  a  fractured  which  produced  an  elevation  of  the  head  of  the 

acetabulum,  the  femur  is  drawn  up  with  the  thigh  bone,  shortening  of  the  liinK  sod  hmt- 

ilium,  the  trochanter  turned  forwards,  the  ness.   The  contraction  of  the  pelvic  diaaKtm 

knee  and  foot  turned  inwards,  and  the  whole  resulted  mainly  from  a  projection  backwfc 

limb  shortened,  so  as  to  resemble  a  dislocation  at  the  symphysis  pubis,  which  was  MiPfotfi 

at  the  hip-joint.     Deeplv-seated  fractures,  to  be  caused  by  ossification  of  tbe  dusio* 

however,    oflen  pass  uncletected,  from  the  culated  joint,  and  which  readied  to  w«k* 

rigid  contraction  of  the  muscles,  the  gj^eat  half-aii-inch  of  the  sacrum.      Boms  Mi 

pain  experienced  on  motion,  and  fear  of  in-  that  he  has  seen  extensive  pointed  ovito 

juring  the  viscera  more  extensively.     They  tions  projecting  neariy  8    inches  iaio  tk 

wiU    be  more  easy  to  detect  on  the  thin  pelvis,  in  consequence  tst  fractved  sctf» 

subject,  and  on  the  female.  bulum.  Kaegele  also  mentiona  cases  »  *^ 

In  one  of  the  cases  figured   and   related  a  bulging  of  the  acetabulum  inwards  csboh 

by  Sir  Astley   Cooper  in  his  Surgical   Es-  obstruction  to  parturition.     Dr.  Lever  ho 

says   (plate  8.  fig.  6.),  the  head  of  the  fe-  also  seen  a  bony  process,  more  than  sn  wA 

mur  had  been   driven    by  violence,  applied  long,  encroaching  upon  the  pdvic  esritj.  is 

laterally,  through  into  the  pelvic  cavity,  car-  a  male  subject,  after  fractured  aulslmha 

rying  a  comminuted  portion   of  the  aceta-  Sometimes,  after  fractures  of  the  pMhM>  tk* 

bulum  with  it.    The  fracture  was  Y-shaped,  formation  of  callus  has  coosidenibl.fist^ 

and    had   radiated    from   the  centre  of^the  fered  with    the   fimctioos  of  the   aretkn 

acetabulum  pretty  nearly  in  the  line  of  the  When  ankylosis  takes  place  at  the  iBcr»- 

suture, — as    we    have    before    remarked  in  iliac  joint,  after  dislocation  of  the  linm  ksci* 

fractures  here  and  in  the  ischio-pubic  ramus,  wards,  the  pelvis  assumes  a  shape  ctosrff  ^g* 

A  fracture  near  or  in  the  latter  suture  also  sembling  the  ftelvU  M^i  oMte  of  Narfcv- 

existed.    The  limb  presented  the  appearance  A  preparation  of  this  kind  is  uitniiyl  ^ 

of  a  dislocation  of  the  femur  backwardn.      In  Dr.  Ramsbotham,  aa  existing  in  the  ^ 

another    case,   the    posterior  part    of  the  of  University  College, 
acetabulum  was  broken  off,  the  fracture  pass-  .r     .  r^  -^.^ 

ing  acroM  to  the    pubes.   both  innominate  B*^i^°?J^'^'y;;Z,5[^^  ^ 

bones  being  broken  and  displaced,  and  the  x^eedie'a  Prsct^SedJdne,  vJVi  >.    /v  k^* 

femur  dislocated.     The  pubic  symphysis  was  i^  Lectures  on  PiirtQritioa  (in  l.4iea.  M^i  »•• 

separated  about  an  inch,  the  fibro-cartilage  lette,  1848.).    UmO,  Defence  of  iIm  Cmstub  v 
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tia  (Utten  to  SimmoiidB).    Bmrhw,  Essays  on  be  the  natural  order  of  complexity  of  organise- 

Sttguy  tad  Medidae.    RMimuik^  Pathological  tion. 

Autoay   (Hewett's   Tmsiation   for   S^deiiam  ^  ^^^^  ^^^  ^  ^^  ^^^  ^^g^g  5,  ^^ 

S^^fUTbJ'sSrr^^'l^^-  confi»k.n  which  «  fr^.u«.%««»  in  the 

NttritMo  (ia  IM.  Gaxette,  18^    ifedfcrf,  Ma-  employment  of  terms  which  artf  deriTed  from 

ooal  of  Descrip.  and  Pathological  Anatomy.  Lever,  the  animal  kingdom,  such  as  **  male,"  **  female," 

OB  Pdric  T^uBOBTi  (in  Gay^s  H«spital  Reports,  •<ovum,"&c.     As  oar  knowledge  of  the  sub- 

^J^  l?i*^  ,r*?T^  '^T^^  Accouchemcnts.  j^.^!  becomes  more  accurate,  the  grounds  upon 

&ri£'^'^a,SS^^  Whthe.Bsumedcom.pondencebetweenthe 

Emts  ;  k  additiott  to  the  authors  mentioned  at  the  reproducUve  organs  of  plants  and  animals  rests 

fid  of  tb«  article  on  the  normal  and  comparative  appear  less  substantial.     The  only  analogies, 

•Biiony  of  the  pelvis,  and  to  the  various  cases  indeed,  which  can  possess  any  reed  value  are 

cited  ia  the  text  from  the  MedicojChir.  Transac-  ly^^s^  occurring  between  the  lowest  members 

ISSri^SrS^D^^  of  the  two  series.    This  is  the  only  point  al 

^'^^               pwwo*        (joJkn  Wood.)  which  the  two  kingdoms  are  in  mutual  contact, 

^  and  consequently  it  is  here  only  that  an  actual 

correspondence  can  be  traced  through  succes- 

REPRODUCTION,       VEGETABLE,  sive  consecutive  modifications. 

(VEOETABLE  OVUM.)    Before  the  mi-  The  subject  of  the  following  article  is  the 

croscope  was  placed  in  the  hands  of  the  origin  and  development  of  the  germ,  or,  in 

TCfetable   pb^-siologist,   the    conditions    by  other  words,  the  reproduction  of  plants  by 

abich  he  was  surrounded  in  the  investigation  means  of  germs. 

of  the  processes   bv  which  the  embryo  is  Considering  it  as  a  conclusion,  respecting 

formed,  differed  widely  from  those  which  exist  which  there  can  remain  very  little  doubt  in 

It  present.    From  tne  absence  of  means  of  the  present  state  of  vegetable  physiology,  that 

obsenratoon,  the  phenomena  of  reproduction  everyr  existing  plant  must  have  originated  as 

could  only  be  studied  in  the  Phanerogamia.  a  single  cell,  there  are  two  modes  in  which  this 

Even  as  regards  the  highest  cryptogamous  may  be  supposed  to  have  taken  place.    In  the 

pbnts,   very    little  had  been    ascertained  $  one  case,  a  cell  originally  forming  a  part  of  the 

vinle  the  Algs  and  Fungi  were  involved  io  tissue  of  the  parent,  and  not  previously  dis- 

tke  most  complete  obscurity.     But  in  the  tinguished  in  any  respect  from  its  neighbours, 

Pbaerogania  it  was  already  known  that  two  suddenly  assumes  a  new  activity  which  it  did 

kindi  of  organs  were  essential  to  the  produc-  not  before  possess.    To  this  change  the  term 

^  of  the  embrro^  and  something  had  also  **  VerjUngung,"  or,  as  it  is  rendered  by  Mr. 

^  icanit  of  the  mode  of  their  combina-  Henfrey,  "  rejuvenescence,'*  has  been  applied, 

(ios.  No  sooner  were  these  facts  established,  and  is  most  expressive  of  its  nature.    A  cell 

thu,  vith  a  readiness  of  which  innumerable  in  which  there  has  previously  been  a  gradual 

onnples  present  themselves  in  the  history  of  diminution  in  the  intensity  of  vital  maniiesta- 

pityiiologpcal  investigations,  they  were  at  once  tiona,  recovers  the  capability  of  development 

Kued  opon  to  aerre  as  the  ground  of  a  com*  which  it  possessed  when  first  formed.     Now, 

Pmoa  between  the  animal  and  vegetable  however,  the  formative  force  bv  virtue  of 

uogidoBB;  and  naturalists  soon  passed  to  the  which  the  whole  subjects  the  cTevelopment 

eoadasioa  that  the  organs  in  questbn  were  of  all  its  parts  to  its  own,  being  abated  and 

of  distinct  sexes^  or,  in  other  words,  stood  in  weakened  by  age,  the  rejuvenescent  cell  be- 

^  ssoie  relation  to  each  other  as  those  of  eomes  individualised  and  is  transformed  into 

MiBilb.    The  analogy  seemed  sufficient  for  the  rudiment  of  a  new  plant,  in  accordance 

the  Bind  to  rest  upon;  and  the  doctrine  with  a  capability  of  development,  which  resides 

^oircd  frooi  it  was  received  as  indisputable.  entirely  in  itself.    This  process  is  called  gem- 

The  inflaence  exercised  by  the  state  of  mation. 

I^iags  we  have  juat  described,  may  be  traced  In  the  other  case,  the  cell  from  which  the 

■  two  directions : — In  the  first  place,  a  strong  new  plant  originates,  manifests  from  the  first 

^cadency  is  even  now  observable  in  the  minds  moment  of  its  existence  conformity  to  law, 

^  Btturalists,  especially  in  this  country,  to  ap-  on  the  one  hand,  in  its  anatomical  relations 

fVMdi  the  sulgect  from  the  same  point  of  to  the  organs  of  the  parent  upon  which  it  is 

^Tvture  aa  before,  when  the  circumstancea  supported,  or  within  which  it  is  enclosed,  on 

«ere  so  <fifferent.    The  appearance  of  greater  the  other,  in  the  mode  in  which  its  develop- 

^Bafidty  among  the  higher  plants,  was  en-  ment  commences  —  its  transformation  being 

^^  dependent  on  conditions  belonging  ex-  the  result  of  an  activity  inherent  in  it,  not 

doardy  to  the  observer;  that  is  to  say,  on  as  an  individual  cell,  but  as  being  a  part  of 

^  impofocdon  of  the  meana  of  observation,  the  parent,  and  still  under  the  control  of  its 

>ov  diat  ao  many  of  theae  imperfectiona  are  formative  force.    It  is  to  thia  cell  that  the 

ftBoved,  to  take  the  Phanero^raia  aa  our  name  germ  is  alone  applicable  in  the  restricted 

^tvtina  point  in  approaching  either  thia  or  sense  in  which  it  is  generally  used ;  namely, 

■BT  other  general  qnestion  in  vegetable  physi-  as  expressing  not  only  that  it  will,  if  it  live  long 

<*lo|]r,  is  evidently  unreasonable ;  me  must  enough,  transform  itself  into  an  embryo,  but 

«|nu»eBce  our  investigation  where  there  are  that  it  presents  itself  uniformly  in  the  same 

Jcmott  cooplicationa— namely,  at  the  unicel-  species  under  the  sapae   anatomical   condi- 

2^  plxMa.   From  this  point  we  must  ascend  tions. 

TOi  cbsi  to  daaa,  following  aa  cloaely  as  may  The  term  •*  vegetable  oyum,*  placed  at  the 

p  « 
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head  of  this  article,  ia  employed  in  order  to    pear-shaped,  fustfonn,  or  oval ;  at  the  tanc 

connect  it  with  the  preceding  one  on  the    time  they  are  endowed  with  the  power  i4 

''animal  ovum,"  to  which  it  is  intended  to 

form  a  sequel.     In  its  usual  acceptation  in  Fig,  127. 

vegetable  phf^iiology,  the  word  means  the 

generative  product  of  the  Phanerogamia  only. 

And  even  if  we  were  to  extend  its  meaning  so 

far  as  to  include  all  those  varieties  of  germ, 

for  the  development  of  which  two  organs 

mutually  dependent  on  each  other  for  the  ac- 

contpHshment  of  their  reproductive  functions        ^'  of  Prtitncocnupluviali^  amimmry  m 

are  necessary,  we  should  still  be  obliged  to  ^^oo^port.,  about  26  Aam,    C^An.) 

disregard  one  half  of  the  vegetable  kingdom.      ^^^^  ^^^j^„^  ^  j  ^  ^^^^^  ^j^  ,  ^^^ 

of  vibratile  cilia,  emanating  from  their  aatcriir 

Fig.  128. 
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1.  Reproduction  by  meant  of  Zrotporet,"^ 
Among  the  roost  simply  organised  infusory 
animals  are  included  several  genera,  which  are  \. 
admitted  by  all  naturalists  to  present,  in  the  ^x     -y 
aggregate  of  their  characters,  as  many  points  ^^^l£^ 
ofresemblance  with  plants  as  with  animals.  fP 
They  agree  with  plants  in  their  chemical  con- 
stitution, in  the  mode  in  which  they  react  on  ^^  Zootpom  of  the  c^    (Cobn.) 
the  atmosphere,  and  in  their  green  colour. 

The  Euglena  viridis,  which  is  so  common  in  extremities.    In  the  course  of  their  (un^ 

all  our  shady  ponds,  though  in  active  motion  development,  these  actively  moviag  bodies 

during  the  greater  part  of  its  life,  manifests  which  weshall  call  Zoospores,  become  invertci] 

at  other  periods  a  condition  of  plant-like  with  a  distinct  membrane.    This  aeeais  to  he 

repose.     The  contractility  displayed  in  its  a  preparatory  step  to  the  ccwatirwi  of  thnr 

rapid  and  ever- varying  changes  of  form  is  a  movements;  for  shortly  afterwanls  they  an 

property  which,  there  can  be  little  doubt,  observed  to  lose  their  vibratile  cilia,  aod  a^ 

manilests  itself  frequently  amonc  undoubted  sume  a  form  which  corresponds  more  or  In* 

pUmts  ;  *  so  that  the  transition  from  the  £u-  completely  to  that  of  the  mother  ccU.    Is 

glenas  to  many  of  the  forms  of  the  Proto-  many  cases,  however,  before  this  rasolt  h  U'^ 

coccus-like  Algte  is  almost  insensible.    The  complished,  a  second  rqwoductive  prorr* 

elaborate  researches  of  Cohn  on  the  so-called  commencea  in  the  still  ciliated  aooapore.    A 

Protococcus  pluvialis,  have   unfolded  many  division  of  its  protoplasmic  cootctits.  sani'ir 

fiicts  of  the  greatest  importance  in  relation  to  to  the  firsts  takes  place,  aod  a  aecond  g«n>' 

this  subject.    The  well-known  permanent  form  tion  of  xoospores  i^  set  free,  each  of  which  v 

of  this  plant  is  that  of  a  globuhur  cell,  furnished  capable,  after  exhibiting  active  moboQ  fiar  s 

with  a  distinct  colourless  membrane,  and  con-  longer  or  shorter  period,  of  becoming  a  tphc^ 

taininff  in  its  interior  a  semifluid  protophisroa,  rical,  motionless  c«U,  in  all  respecta  aamiW  to 

in  which  numerous  green  or  red  mnules  are  the  original  parent.    Thus  an  individual  Pro> 

embedded.    Cohn  round  that  when  water  is  tococcus  in  its  stationary  form,  m^  rcpraaiKe 

added  to  Protococci  in  this  condition,  they  itself  either  directly,  or  with  the  MUemuiiw 

immediately  become  the  subjects  of  an  active  of  a  aecond  generation.    In  the  ibnacr  cmc 

reproductive  process.     In  the  interior  of  each  the  germ  may  either  become  at  ooee  an  m^ 

ea\  are  formed,  bv  the  division  of  its  contents,  vidual  sunilar  to   its  parent,  or    ma;  (*« 

secoDckry  cell-like  bodies,  the   number  of  through  a  preparatory  period,  dttring  wbick 

which  is  always  either  two,  or  a  power  of  two.  it  is  not  only  provided  with  motor  otpw.  Hat 

These  bodies,  which  possess  no  dbtinct  mem-  manifesta  in  the  protoplasm  of  wbich  a  ■ 

brane,  either  give  rise  to  stationary  cells  simihv  formed,  a  propertyof  contractility  rcaimWwf 

to  their  parent,  or,  as  is  by  fiv  more  freouently  that  of  aiumals.    Facts  similar  to  tlw  abo«c 

the  case,  especially  when  the  number  or  newly  are  described  by  Braan  as  oocurri^g  im  another 

produced  individuals  is  laige^  they  become  unicellular  Alga  (Aaddiumacomiansam).  Tbf 

species,  which  is  found  attached  to  stimn  ^ 

other  objects,  resembles  the  Protococcui  pb- 

•  The  pretenes  of  oontrsctility  of  the  sabstance      '.i-    .   <._ i  fc-_,      i»„  ,|^^  -iu,«inl .«' 

la  tree  pliaUls  itUl  doubted  by  some  phytiologittc  '?■*'•  «"  »«•«««'  Wf«-     »V  "^*J^  '* 

OaeoftlMmoetseGeMfl>lepr«ks  of  it;  existence  Is  «>>«  protopSsma   whidi  hoes   ita  cellos-, 

to  be  foond  in  the  motions  of  the  Upering  ffrowin^  numerous  looapores  take  their  or^;m.    Thrw 

sxtrsnities  of  tone  spocletof  OedlUtoris.    Here  we  are  pear-shaped,  and  at  the  apex  of  e^^  ^ 

have  changes  of  form  of  the  tubstanoe  af  the  plant,  observed  a  pair  of  vibratile  cilia. 

these  motioas  may  be  observed  with  per«Bct  fsdlity  eMmpl«« . «  the  occurrence  of  aoospon>-« 

and  oecar  aader  the  moat  simple  oondiUons.  reproduction  under  the  moat  amiple  coo-  * 
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tims.    In  tbe  hutorj  of  their  development  extremitiei  of  the  tubular  branches.    In  these 

*e  biTe  an  qiitome  of  that  of  all  the  more  rituationa  the  cavity  of  the  tube  become! 

■tmple  Aigm.     Id  the  Iwnily   of  Protococci  completety  filled,  while  at  some  point  in  the 

tbt  type  may  be  taid  to  be  included  to  which  neighbourhood  of  each  accun]ulBtK>n,the  tube 

til  liie  fiven  and  olive-coloured  Algse,  with  membrane  becomes  snccukted  ao  as  to  prefient 

iht  eiceptioo,  on  the  one  hand,  oT  the  Des-  a  nipple-shaped  projection.     In  the  meantime 

midoe  and  tbdr  allies,  on  the  other  of  the  the  accumulated  protoplasms  is  obaerved  to 

FucaccK,  may  be  referred.     Among  the  Des-  have  given  rise,  by  its  division,  to  numerous 

nidcE,  indeed,  is  placed  one  genus,  that  of  green  bodies,  the  forms  of  which  cannot  jet 

Pnliutrum,  in  which  the  zoosporous  is  the  be  distinguished,  owing  to  the  closeness  with 

mIj  lorm  of  reproduction   which   baa   been  which  the^  are  packed  together.     No  sooner, 

DbMTTnL     Pediastrum  conaista  of  b  disc  of  however,  is  this  process  complete,  than  a  re* 

ceDs,  which  are  nsually  eight  in  number,  and  markable  phenomenon,  corresponding  to  that 

coaaio    *   protoplasma,  which   possesses   a  already  described  in   Protococcus,  manifests 

{tnenlly  diffused  green    colour.     The   first  itself.     The   crowded   zoospores,  now   com~ 

Kep  in  the  reproductive  process  consista  in  pletely  developed,  at.  once   commence    their 

the  lepantion  of  the  pratoplasma  into  a  green  characteristic  motions.     From  this  results  an 

uid  s  colourlesa  portion.     The  former,  after  appearance  of  confused   agitation,   to  which 

collecting  hi  to  a  central  mass,  becomes  divided  tne  term  "swarming"  has  been  applied  by  the 

into  numerous  secondary  masses,  the  number  Oennans.     A   minute  aperture,  or  pore,  is 

ofvbich  »  always  a  power  of  two.     From  the 

istter  is  formed  B  transparent  gelatine-like  in-  f^  129, 

'Btment  which  lines  the  parent  cell.  After  the 

completion  of  these  changes  the  original  cell- 
nil  n  ruptured,  and    the   whole    contents 

nnfie  in  ■  mass.     No  sooner  hns  this  taken 

plict  than  tbe  corpuscles  into  which  the  greea 

pnilaplasma  has  divided,  commence  an  active 

■utioo  in  tbe  interior  of  ihe  gelatinous  cell 

a  thidi  they  are  included,  and  in  fact  display 

n  nery  respect  the  form  and  peciJiarities  of 

"wpores.      They  are  not,   however,   as  in 

rtrj  other  eiample  with  which  we  are  ac- 

^mud,   defined   to  display   their  actirity 

l>n<nl  tbe  narrow  limits  within  which  they 

offiHte.    In  a  short  time  thdr  motions  be- 

ft  Inguid,  and  finally  ceaae,  while   they  N\  \:>^ 

■mage  tbonadves  in  a   beautifullv   regular  li^ 

paartrai  otder  which  corresponda  exactly  H 

«>  that  of  the  cells  that  constitute  the  adult 

I'niiiMruiii.      The  next  change  observed  is 

tlM  ^sappewance  of  the  gelatinous  membrane,  ' 

•nditie  inTestment  of  each  ofthe  loospores  ?I  „*f"F°'^v  ,i,  ^r  .!._.. -ki,-. 

_ui.    j:  ^                            -■.                  Tj_        .!.■  its  contents.     £.ach  ot  tbesc  exhibits 

■nh  1  dlilmct  covenngof  Its  own.     From  this  „„ .  ,_  f^,|iy  formed  looapores  in  «liv«  motion, 

ttcre  resalts   a  di«c-hke  body,  which,  in   a  a  and  A  160  diam,c!UOdisra. 
>^  time,  asnimea  all  the  characteristics  of 

flieotipMl  parent."                    .      .„.  then  found  at  the  extremity  of  the  nipple-like 

1  TaUng  these   awiplest  of  nnieellular  projection,  apparently  in  consequence  of  the 

phnttas  our  point  ofdeparture,  we  pass  to  the  absorption  of  the   cell-inembrane  at  its  apex. 

raoBiliTation  of  the  confervoid  Alg».  many  jhe  zoospores  now  begin  to  escape,  at  first 

rf«hich,  though  they  are  but  little  elevated  o^^  by  one,  afterwards  more  rapidly,  until  at 

•Iw  the  Protococa  as  regards  their  atruc-  i^gt  a  few  only  are  left  occupying  the  cavity  of 

■unl  dements,  present  a  general  appearance  j),^  tube.* 

*lnrh  ai  first  sight  recalls  that  of  planu  very  4_  j^  the  simplest  forms  of  jointed  confer- 

»Qch  hiAer  in    tbe   scale   of  organisation.  toUs. thefrondconsistsofaaeriesorcelUsuper- 

ihia  m  Bryopsu  and  lU  allies,  in  which  the  „ged  one  upon  tbe  other,  each  of  which  ia 

toNilir  frond  bran^ca  m  the  moat  corapli-  capable  of  producing  sooapores  independently 

=Wd  Manner,  the  whole  consists  essentwll^  ^f^^  rest.      In  the   vegetative   state,   eucb 

ta<  of  s  tmgle  cdl,  tbe  cavity  of  which  is  contains  onlv  a  green  protoplasma.     The  n- 

tvntiouous  throughout.     When  the  formation  productive   process    is  the     same    in   every 

«  wosporea  i>  about  to  take  place,  all  that  ^p^ct  as  in  the  BryopsidcB,  the  opening  by 

n  oh^rved  m  a  Bryopsi.  is  the  accumuUiion  ^^ich   the  soospores  make  their  exit,  being 

"t  lh«  green  granular  protoplasma  towards  the  situated  »t  the  upper  port  of  the  cell,  imme- 

,—    ,     ,               ,„  ,,             ..      .         ,  diatelybelow  the  septum,  which  divides  it  from 

«,Wb?3±r?1^v^™?„rf!!5Zrt^  i»»   successor.      In   other   cases   (aa  in   Mi. 

»^l  •«  br  Capory  (B^Vli  Ziilung,   ifoo.  crospora),  the  loospores  escape  by  a  kind  of 

^-'"''-L  nt^KTiptiainintiie  tsit  isaftsr  Brsuo,  _ 
■  "'  "ham  Ctfttj  tt""*  in  eveiy  inip«r1 
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dislocation  of  the  tube,  each  cell  dividing  into 
two  in  a  plane  parallel  to  the  septa.* 

5.  TbeUWaceae,  among  which  the  frond  has 
DO  loneer  the  form  of  a  filament,  but  assumes 
that  ofa  membranous  expanaon  of  juxtaposed 
cells,  still  present  the  same  phenomena  to  our 
notice.  In  the  cells  set  apart  for  the  forma- 
tion of  zoospores,  the  green  protoplasma  ia 
increased  in  qpantity,  at  the  same  time  that  il 
becomes  accumulated  towards  one  point  of 
the  cell-wall.  As  the  loospotes  are  formed, 
they  are  observed  to  converge  with  their 
apices  towards  this  point.  The  phenomena 
attending  their  escape  from  the  parent  cell  are 
similar  to  those  which  we  have  already 
noticed. 

6.  In  some  genera,  which  seem  to  be  closely 
related  in  form  and  structure  to  the  Bryop- 
sidese,  we  observe  this  important  difference, 
that  the  xoospores  are  developed  in  an  organ 
specially   destined   to  this   purpose,    which 
presents  peculiarities  of  form  distinguishing 
It  from  every  other  part  of  the  branching 
tubular  frond.    Thus  m  the  genus  Derbesia 
distinct  spore  cases  are  to  be  observed,  the 
cavity  of  which  does  not  communicate  with 
that  of  the  frond.    These  or^ns,  which  are 
of  an  ovid  form,  take  their  origin  in  the  same 
manner  as  the  ordinary  vegetative  branches 
of  which  they  are  modifications.    A  young 
branch  which  is  destined  to  become  a  spore 
case»  instead  of  elongating  indefinitely,  begins, 
after  having  arrived  at  a  certain  length,  to 
swell  out  into  an  ovoid  vesicle,  in  the  cavity 
of  which  a  rapid  accumulation  of  protophisma 
takes  place.     The  next  change  which  oc- 
curs is  the  separation  of  this  protopbsma 
from  that  of  the  rest  of  the  plant  with  which 
it  was  before  continuous,  so  as  to  give  rise  to 
an  oval  and  opaque  mass,  which  soon  becomes 
surrounded  by  a  distinct  membrane.    As  the 
result  of  the  division  of  this  mass,  a  number 
of  pyriform  zoospores,  each  of  which  is  fur- 
nished with  a  crown  of  cilia,  are  set  free. 
Many  other  genera  have  been  described  by 
Derbes  and  Solierf,  in  which  the  rektions  of 
the  spore  cases  to  the  frond .  are  similar  to 
those  which  exist  in  Derbesia,  although  the 
forms  presented  by  the  organs  in  question  are 
infinitely  various. 

7.  The  researches  of  the  authors  above 
alluded  to,  along  with  those  of  M.  Thuret,  have 
shown  us  that  in  many  families  of  the  olive- 
coloured  AlgsB,  the  occurrence  of  zoosporous 
reproduction  is  no  less  general.  The  zo- 
ospores, however,  although  they  resemble  m 
their  general  form  those  of  the  plants  which 
we  have  been  considering,  differ  from  them 
not  only  in  respect  of  their  olive  colour,  but 


in  the  arrangement  of  their   dlia.   Itoe 
organs,  which  are  always  two  in  number,  are 

Fig.  130. 


Sporangium  pf  Edotarpiu  tOifmoma,  240 

Efctocsrpns  is  ons  of  ths  simplest  fcnas  «l  •ii^'' 
coloured  Alga,  coosisting  of  branching,  oosfani^ 
like  filaments.  The  extremity  of  vaj  cf  '  ' 
brmnches  is  capable  of  being  ooovctud  i&i  ^ 
sporangiam  by  the  absorption  of  the  arpu  itf  t'« 
terminal  cells,  llie  soospores  act  arna^gi^  ^ 
i^ular  horixontal  Uyers,  the  positioBS  of  «bi-'. 
are  indicated  in  the  empty  sporangiaa  b;  wmi 
naarkings  of  its  membrane. 


usually  of  uneaual  length,  and  ansnste  uoj 

from  the  beak,  but  from  the  reddish-eoloareii 

point  in  its  neighbourhood.    The  kwgot  » 

directed  forwards,  being  closely  applied  to  tiK 

colourless  beak ;  while  the  other,  which  tami 

during  the  motions  of  the  a|»ore  to  sent  »  * 

rudder,  aasumes  an  opposite  directioa.   » 

many  genera  a  peculiarity  exista,  the  sipiifici- 

tion  of  which  is  not  vet  coanpletdv  aa*f 

stood — that,  namely,  ofa  double  frBCOficstw 

The  ovoidal  aporangia  (ooi«oni^gii,TW.'. 

which  have  been  frequently  described  as  uoj' 

spores,  in  reality  contain  numerous  aoo^oft*. 

The  other  form  (fricAo-jporoi^niJB, Thar.\'»'- 

sistsof  a  series  of  small  cells  joined  tojrtt  <f 

so  as  to  form  a  narrow  and  generall)  short  ^' 

mcnt.   Each  of  the  cells  contains  a  ioo«p^- 

which,  according  totheobscrvatioosofTborr'. 

is  no  less  capable  of  germinating  thas  t* 

,    one  produced  by  the  oosporangium.     1«^"' 

•  In  the  gwws  (Bdogoniran,  the  protoplssma  of      ^^^^  Cutleria  there  is  observed*  ibr  the  b-^ 

rhioint,inBte*dofb«ingconverted  into*  number     f  .„«thpr   r<«tiif«  of  gnat  iaUteU  *«-! 


each  joint,  inatead  of  bemg  . .  u    i  * 

of  ziifBOons,  Koe»  to  form  but  one,  which  differs 
f,nm  those  of  other  genera,  m  the  first  place  in 
b^inff  consi.lerably  Urger,  and  iecondly.  in  prewnt- 
■nir  aroond  its  rostrum  not  two,  but  a  number  of 
^..Ta,  which  are  arranged  in  the  form  of  a  crown. 
(fUf  Thoret,  L  e.  p.  2*26.)  j    *    _ 

t  rvrt*s  and  Solier,  8nr  les  Organes  reproducteun 
A^  AJfCwa.  Ann.  des  Sc.  Nat.  xiv.  260. 


time;  another  feature  of  great  inteiti*  *«-! 
imponance ;  namely,  the  appearance  «  «■  * 
kinds  of  organs  which  seem  to  be  oppo«-*  * ' 
each  other  as  regards  their  rwrodncott  tw^- 
tions.  The  sporangia  (tricWocaoj-IJ 
Cutleria,  not  only  diiler  from  Aoae  of  oc^ 
genera,  in  respect  of  their  greater  siir,  ^  • 
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prcwnt  weH-marbed  diatiQctire  peculiaritiet    the  reaultiog  cavities,  cooipores  are  to  be 

ofKructtue.    The  frond  consists  or  olive-    found,  which,  though  diey  altogether  reiemble 

eoloared,  trr^ularly  divided  Jlabelli,  on  each    in  Htructure  those  of  the  other  olire-^wloured 

Alg»,  are  about  three  times  as  large.     The 

Fig.   131.  Buppoted  antheridia  ofCutleria  communicHte 

to  the  tufli  of  which  the;  form  a  part,  their 

characteriitic    orunge    colour.     The    organs 

themselves     are     elongated,    sausage-shaped 

veucles;    they  contain    a   greyish,  granular 

matter,  in  which,  as  the  organ  becoroea  ripe, 

indications  may  be  observed  of  a  division  into 

several  concentric  layers ;  the  more  internal 

of  these  layers  being  distinguished  from  those 

next  the  sur&ce  by  the  greater  intensity  of 

the  orange  colour  which  they  present.    AHer 

Fig.  133. 


W. 


m,  s  ptntJcn  of  ooa  oT  tbe  tufls,  or  sori,  of  Cutleris, 
■bowing  the  mode  orsltachment  of  the  fllsmeaU 

whkb  niiport   tbe  gponnglK  to  the  •nrface  of  I 

tlu  tnai;  i,  a  ripe  iporuigliuD.    Two  others, 

Ur  lip^  UB  alw  Man.     Euh  is  divided  into         Cbiitetti  of  aiUieriditm  of  the  mau,  100  ifian. 

egtt  eompsrtonats,  in  sKh  of  which  i*  formed    Ksch   sntheranid  ii  an  oval   hyaline  corpiucle, 

( loo^M^—SOO  diun. ;  i,  woepone )  c,  the  umc         which  movee  in  Ibe  direcUoa  of  ite  long  uis.    It 


Kigs  to  Ibe  ri|iit,  SOO^diam.  mlo'iii^  piiuilVfrom  which  "spring 


posterior    ( 


miaqnal  lepgtb.     The  longer  of  the  two, 

nde  of  which,   tufb  ("'n'),  consisting  of  the  which  osdllatAS  rapiillj.  Is  directed  forwards ;  the 

nprodactivB   organs,   mtermixetl   with   hair-  shorter,  which  is  motionlees,  backwards, 

lie  bodies,  are  scattered  at  irrmilar  intervals.  ,     ,.    ,            ,  ,                     .  ,          ,     . 

Ut  sporangia,  and   so-called  antheridia.  are  »*;«  •""charge  of  the  contents  of  the  antheri- 

bocie  by  different  individusU,  but  their  po-  ''""°'   "   ■""?  .''f   °''??7^1"'  ,_^''"""  °^  ' 

Mioa.  W  arrangements  on    the  frond   are  transparent  ves.cl^  which,  like  the  analogous 

'^  '— lale  or —    "    j._j-j  i...   . j 


rlubsbaped  bodJea.  which  are  supported  by  lonptU'^nal  wpta  '"to  eight  communicating 

liTsliae  pedicleB,  set  into  thdr  inferior  entre-  **""™- .    .  ■        ,        -.     .         t-  > 

mitiei.  lie   cavity  of  each   sporangium   is         8-  With  the  or«uw  last  deacnbed  we  thmk 

dirided  by  three   t™nsver»  partitions   mto  -«  "«•'  »»'«  l.ttle  hesitation  in  companng 

lour  cavities,  each  of  which  is  again  bisected  **"«  Mructures  to  which  the  same  name  has 

byi  longitudinal  median  septum.     In  each  of  been  applied,  as  they  occur  m  the  Fucacea:. 

^  "^  The  Ihictilication  of  these  plants  is,  as  is  well 


ontoln  "■  antberidis  from  tbe  coneeptacle  of  Hslldrys  liU- 

.™.^    „  «„,™.      i„aert    are  .hown  qo™.  inth  the  fllamenM  on  which  tbey  are  lop- 

•tith  ban  alroHly  discharged  their  conMDt^  ported,  200  diam. ;  *,  anthetoioids,  400  diam. 

imdiuL    The  tnnsverse  matkinn,  mach  too  .       _            i        j  ■_       i_     ■     i                       -.      . 

*-tiM  i>  lb.  Bigraving,  itidlcate  Ttendency  to  ^""""^  enclosed  m  spherical  cavities,  situate 

UKfctiutMo  of  compartmeota  simiUr  to  those  under  the  epidermis  of  the  frond,  which  are 

*^>^  prntDt  themaJres  in  tbe  qwnngia.  called  concqitacles,  and  may  be  male,  female, 


2X6  REPRODUCTION,  VEGETABLE  (Vbortablb  Otum). 

or  hermaphrodite,  accordiog  to  the  organs  to  see  why  an  exceptioo  should  be 

which   they  contain.      The  male  concepta-  favour  of  those  of  other  families  m  vhick 

des  present  in  their  interior  an  arrangement  they  are  present.    As  regards  the  Fuopidcs, 

of  branched  filaments,  or   hair-like  organs,  we  have  certainly  no  evidence  whatcfcr  thst 

which,takingtheir  origin  from  the  surrounding  the  antheridia  perform  any  function,  cithcf 

cellular  tissue,  converge  towards  the  pore,  more  or  less  important  in  the  rcproductiTe 

At  the  summits  of  these  filaments,  the  so-  process. 

called  antheridia  are  supported,  which  consist        10.  In  the  family  of  Vaocberiaccc«the  nxH 

of  little  ovoid  transparent  vesicles.    They  sporous  reproduction  is  remarkably  modified  by 

contain,  in  their  early  condition,  a  granular  the  substitution  of  a  single  multiple  looipoft, 

protoplasmic  material,  but  as  they  approach  of  large  size,  for  a  number  of  smaller  ooei 

maturity,  the  so-called    antherozoids  make  The  frond  of  Vaucheriacon»stsofabr8ocbed 

their   appearance.     These   last  are  hyaline  tube,  and  much  resembles  in  general  fona, 

corpuscles,  not  exceeding  about  -gjX^  of  an  that  of  the  Bryopsidese,  from  which  the  Vao« 

inch  in  their  loneest  dimension.    Each  con*  cheriae  in  their  vegetative  condition  cfifler  oelj 

tains  a  granule  of  a  greyish  or  reddish  orange  in  respect  of  the  arrangement  of  the  chloro- 

colour,  from  which  the  oi^gans  of  locomotion  phylle.     The  commencement  of  the  fonnatioa 

emanate.    The  form  of  the  zoids  differs  ac-  of  zoospores  is  announced  by  the  ooDdeua- 

cording  tothegenus.  InFucus,  they  are  bottle-  tion  of  the  green  protoplasma  in  the  rounded 

shaped,  and  each  possesses  a  piur  of  cilia,  one  terminations  of  tne  branches  of  the  pbat 

of  which,  the  shortest,  is  directed  forwards  This  condensation  is  accompanied  with  an 

from  the  neck,  while  the  longest  emanates  enlargement  of  the  cylindrical  filament,  which 

from  the  coloured  point  and  is  pointed  back-  soon  appears  club-shaped,  and  is  completely 

wards.      In  Halidrys,  the  zoid  is  ovoid  or  occupied  by  a  confused  and  opaque  daii-grecn 

spherical,  and  the  longest  cilium  is  directed  mass.    Shortly  afterwards  a  septum  is  formed, 

forwards.     In  Fucus  and  several  other  ^nera,  which  limits  the  terminal  portion  of  the  tabe. 

the  transparent  vesicle  in  which  the  zoids  are  Within  the  separate  cavity  thus  formed,  the 

immediately  contained,  is  itself  enclosed  in  a  mass  of  protoplasma  becomes  further  co^ 

second  of  similar  form.    At  the  period  of  densed ;  its  margin  being  surrounded  by  a  dev 

maturitv  this  last  gives  way  at  its  apex:  the  space  which  intervenes  between  its  extmal«^ 

internal  sack  is  expelled,  and  at  once  finds  race  and  the  tube  membrane.  Thb  body,  which 

its  way  towards  the  external  opening.     In  possesses  an  oval  form,  is  the  future  zoospore, 

the  meantime  its  delicate  membmne  disap-  No  sooner  b  it  completely  developed  than  the 

pears,  and  the  liberated  zoids  conunence  thdr  membrane  which  encloses  it  {^ves  way  at  the 

active  motions.  apez>  uid  it  b^ns  to  insinuate  itself  throii|h 

9.  Although  the  antherozoids  of  the  Fu-  the  resulting  narrow  opening.    Having  cqoh 

coidese  differ  from  the  zoospores  of  tlie  other  pletely  freed  itself,  it  forthwith  commenrei  u 

olive-coloured  Algse,  in  their  not  possessing  the  active  progressive  motion,  which  is  accon- 

power  of  termination,  there  are  yet  remarkable  panied  by  a  circumvolution  round  its  axik 

points  of  correspondence  between  them,  in  xhe  zoospore  at  this  period  possesses  no  dii* 

their  form,  structure,  and  mode  of  develop-  tinct  or  consistent  investiiu;  membrane,  si  b 

ment.    Both  are  composed  of  a  hyaline  pro-  evident  from  the  fact,  that  iC<iuring  its  cfcsfw, 

toplasma,  and  the  position  of  the  coloured  it  divides  accidentally  into  two — a  drcoa- 

granule,  as  well  as  the  arrangement  of  the  cilia,  stance  which  not  unfrequently  happms,  fitm 

corresponds.    They  differ,  in  the  first  place,  in  the  relative  narrownen  of  the  openuig  throueh 

size,  and  secondly,  in  respect  of  the  chloro-  which  it  has  to  pass  -^each  part  is  oonpletc 

phylle  granules,  which  are  present  in  the  zo-  in  itself  and  capable  of  germination.  Itswbdc 

ospore,  but  absent  in  the  antherozoid.    As  surface  is  covered  with  vibrattle  dlia,  which 

resards  the  question  of  their  functional  sig-  are  apparently  connected  with  an  epithdiua- 

nification,  they  may  be  considered,  on  the  like  structure.     In   this  arrangement  thcsv 

one  hand,  as  the  elements  of  a  male  secretion,  seems  to  be  an  indication  of  a  tendency  to  a 

and  the  organs  in  which  they  are  contained,  division  into  smaller  particles,  by  the  ndua^ 

as  antheridia ;  on  the  other,  we  may  look  together  of  a  number  of  which  the  wbok 

upon    them  as    the  formal    representatives  may  be  conceived  to  be  formed.     Like  all  sd- 

of  structures  destined   in  other  families  to  ospores  its  period  of  active  motion  is  short;  it 

the  performance  of  functions  of  which  they  soon  becomes  stationary  and  beeins  to  gerw- 

are  themselves  incapable.    In  favour  of  the  nate.*    The  zoospores  of  Vaudicria  sees  to 

first  of  these  views  we  have  no  direct  evi-  correspond  closely  with  the  motionless  ipoftt 

dence,  and  must  trust  entirely  to  analogy,  of  the  true  Dictyotaceas  (Dictyota,  PlwiBi. 

We  know  that  in   Cutleria  and    its  allies,  &c.),  as  well  as  with  those  of  the  FiiOKts. 

the  zoospores  display  the  power  of  gcrmi-  In  the  case  of  the  latter,  the  accttract  «ah 

nating  without  the  slightest  reference  to  the  which  their  structure  and  genntnatiDO  bsvt 

presence  or  absence  of  the  secretion  of  the  been  studied,  has  enabled  us  to  follow  oitf  the 

supposed  male  organ.  Further,  i(  as  all  obser-  analogy  more  closely.     In  speakiag  of  the  «■* 
vations  which  have  been  hitherto  made,  tend 


non-existence  of  ^uch  organs,  it  is  difficult    Bot  Zeit  6  i>tuck,  l85:i. 
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tberidit  (fa),  we  described  the  general 
form  of  the  conceptacles.  In  the  monoecious 
lod  dicecious  Fuci,  the  female  conceptacles 
aw  dutiiuniished  from  the  male  by  their  oliye 
colour.  The  spores  are  developed  each  in 
the  interior  of  a  perispore,  which  is  borne  on 
•  pedicle  emanating  from  the  inner  wall  of  the 
cooceptacle.  The^  make  their  escape  by  the 
rupture  of  the  penspore  at  its  apex.  At  the 
fflooeDt  at  which  this  takes  pUce,  the  spore 
if  perfectly  simple,  except  that  in  one  or  two 
fpedes  the  surmce  is  covered  with  cilia,  which 
•eem  to  resemble  those  of  Vaucheria.  Soon 
tfterwards,  a  remarkable  series  of  changes 
ocean,  consisting  in  the  splitting  of  the  en- 
dochrorae  into  a  number  of  masses — usually 
eight— each  of  which  becomes  isolated,  and 
finally  assumes  the  form  of  a  smooth  and 
spheroidal  sporuk,  provided  with  an  investing 
meoibnuie.  About  twenty«fbur  hours  after  the 
completion  of  this  process,  germination  com- 
meocei.  It  consists  in  the  budding  out  of  the 
oiembrane  of  each  sporule,  at  some  ()oint  of 
its  nirfive,  into  a  nipple-shaped  projection, 
which  in  the  following  forty-eight  hours,  elon- 
gates into  a  cylindrical  tube;  shortly  afterwards 
the  whole  bod^  of  the  sporule  is  converted  bv 
npeated  divisian  into  a  mass  of  cells,  in  which 
cooditioo  it  has  been  by  many  writers  mis- 
taken for  the  original  spore,  and  described  as 
■leh.  The  Vaucheriae  present  the  peculiarity 
of  a  double  mode  of  reproduction.  In  the 
earlier  powds  of  the  growth  of  the  plant, 
there  occurs  the  successive  formation  of  aggre- 
pu  loospores  of  large  size  at  the  termination 
i(  the  branches,  as  above  described.  In  the 
oUer  fironds  these  are  no  longer  observed,  their 
pbce  being  taken  by  organs  producing  germs 
which  are  capable  of  retaining  for  a  long  period 
their  power  of  development* 

11.  In  that  most  remarkable  plant  the  Sa- 
proiegnia  ferox,  which  is  structurally  so  closely 
related  to  Vaucheria,  though  separated  from 
it  by  the  wbaeace  of  green  colouring  matter, 
we  find  a  correapondinc  analogy  in  the  history 
of  the  development.  Its  vegetative  life  is,  in 
£Kt,  dtvisflyle  into  two  well-marked  periods, 
each  characterised  by  a  special  mode  of  germ- 
formation.  During  the  first,  the  only  one 
with  whtdi  we  have  at  present  to  do,  swarms 
oTsoospores  which  rapidly  succeed  each  other, 
are  formed  at  the  closed  terminations  of  the 
c>liodrical  filaments.  The  mode  of  their 
origin,  agrees  with  that  of  the  aggregate  zoo- 
spore of  Vaucheria.  The  protophisma  accumu- 
lates in  the  swollen  extremity  of  the  filament, 
and  a  septum  is  formed  in  exactly  the  same 
manner  as  in  that  phmt ;  while  the  mass  of 
protopiasma  is  now  observed  to  be  limited  by 
a  distmct  suribce.  At  this  point  the  resem- 
blance ceases;  the  protoplasmic  membrane 
dmdea,  just  as  in  the  spore>cases  of  the  zo- 
otporous  Algie,  into  particles,  which,  as  the 
period  of  maturity  is  approached,  become  more 
aad  more  eaaily  distinguishable  from  each 
other.  These  particles  are  the  future  zo- 
otporea.  Soon  they  detach  themselves  from 
their  connection  with  the  membrane  which 
encloses  them,  and  with  each  other,  and  pre- 


sent the  globular  or  ovoidal  form  characteristic 
of  their  perfect  condition.  In  the  meantime 
the  external  tube  membrane  buds  out  at  its 
apex,  so  as  to  form  a  conical  projection ;  as 
the  zoospores  become  ripe,  a  gentle  oscillatory 
motion  is  seen  in  the  upper  part  of  the  spore- 
case.  This  is  accomfNinied  with  a  compres- 
sion of  its  contents,  in  consequence  of  which 
its  membrane  gives  way  at  its  weakest  point, — 
viz.  the  apex  of  the  terminal  conical  projec- 


Sporangium  of  Saprolegnia  ferox,  durmg  the  expul- 
ium  of  the  zoospores,  200  diam. 

(All  the  figures,  from  129  to  185  inclusiye,  are  from 

Thuret) 

tion.  In  its  most  perfect  condition,  the  zo- 
ospore of  Saprolegnia  consists  of  a  pyriform, 
protoplasmic,  membraneless  corpuscle,  which 
IS  furnished  with  a  pair  of  cUia,  emanating  from 
its  apex.  It  is  remarkable  for  the  short  dura- 
tion of  its  motion,  the  cessation  of  which  is 
immediately  followed  by  germination.* 

*  For  the  history  of  the  second  period  of  the 
Tegetative  life  of  Saprolegnia,  see  below,  §  tS. 
It  is  only  under  the  most  favoarable  conditions 
that  the  zoospores  of  Saprolegnia  aasame  the  form 
deacribed  in  the  text.  Very  fluently  at  the  period 
of  their  escape,  they  are  spheroidal  corpuscles  unen- 
dowed with  the  power  of  motion,  if  not  incapable  of 
germination.  In  this  caae,  according  to  Anton  de 
Bary,  the  completion  of  their  development  takea 
place  outside  or  the  spore-ease.  He  oescribca  the 
accumulation  of  the  escaped,  bnt  imperfectly  formed, 
zooepores  in  rounded  heaps  {Kopfihen),  whicb  re- 
main for  several  hours  in  contact  with  thetermina* 
tions  of  the  tubes  from  which  they  have  eacaped, 
and  finally  become  invested  with  a  cellulose-mem- 
brane. Within  this  membrane  their  development 
is  completed ;  and  when  they  at  last  escape,  they 
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18.  In  the  procew  of  the  formation  of  n>-  porting  cell  with  tuch  force,  th«t  it  b  duwa 
oapores  in  Soprol^gnia,  we  have  an  intermediate  like  a  miniature  bomb  for  aevcnl  iacbei.* 
step  between  that  of  the  zoosporous  Alg»  on  14.  The  Fungi  which  agree  in  their  dctdop- 
the  one  band,  and  that  of  a  cUss  of  plants  which  ment  with  the  species  above  dcKribed,  an 
is  usually  placed  amon^  the  Fungi  on  the  other,  limited  in  numbor,  and  belong  for  the  Boit 
I  allude  to  the  Fungi  included  in  the  class  part  to  theffenera  Pilobolus and  Atcof^iofi 
Cystosporec  of  Leveill^;  on  the  intimate  (Mucor).  The  formation  of  the  spore  difm 
structure  of  this,  as  well  as  of  many  other  entirely  from  the  process  of  strsaguiatioo, 
allied  groups,  there  are  as  yet  but  few  re-    which  Schleiden  considers  as  cbarscteriiQc  of 

searches,     we  have,  however,  enou<rh  in  the  the  Fungi.    On  the  other  hand,  the  soalogiei 

beautiful  monograph  of  Cohn,  on  Pilobolus,  between  Pilobolus  and  Vaucfaeria  an  of  the 

to  enable  us  to  discover  that  it  is  structurally  closest  kind  ;   even  the   ephemeial  periodi 

more  closely  allied  to  the  Algae  than  to  the  observed  in  the  development  and  ripciuo;  of 

Fungi.    We  shall  take  Pilobolus  as  an  illus-  the  reproductive  flppantus,  behw  ttie  nne. 
trstive  example.  The  root-cell  of  Pilobolus  the  inftrior  of  the 

13*  Pilobolus  has  an  ephemeral  existence,  three  of  which  the  whole  plant  b  co-powJ, 

Thesporegerminates  about  mid-day;  the  plant  is  as  permanent  as  the  tubular  firood  of  i 
ffrows  till  evening,  ripens  during  the  night.     Conferva.  From  it  emanate  tubular,  unjoiatcd 

In  the  morning  the  spore-case  bursts,  and  the  root-like  processes,  from  the  upper  syrifiMe  of 

whole  disappears,  leaving  scarcely  a  trace  of  which  spring  out  at  intervals  young  ipore> 

its  former  existence.  cases,  in  every  respect  similar  to  the  fim- 

In  correspondence  with  the  future  mode  of  formed  pUmt.  These  creeping  rootlets  eoa- 
Hfe  of  the  plant,  the  spore-cell  displays  in  its  stitute  the  vegetative  svstem  of  the  pbat. 
germination,  a  tendency  to  development  in  two  which,  like  that  of  the  l^ingi,  is  perenniaL 
opposite  directions,  by  the  formation  of  two  15.  BeprodueHonbyeonJugahom. — Froaithe 
saccubtions,  the  first,  cylindrical — the  root;  number  of  the  observations  which,  during  tW 
the  second,  ellipsoidal — the  stem.  Shortly  last  few  years,  have  been  made  on  the  tub- 
afterwards  the  young  plant  b  seen  to  consist  ject  of  the  phenomena  of  coiuugBtioD,nok>s 
of  two  cells,  of  which  ttie  inferior  b  elongated  than  from  the  variety  of  the  cooditioos 
and  branched  at  its  lower  extremitv — root-cell;  under  which  they  have  presented  thcmsehti 
while  the  superior  b  ellipsoid,  and  acuminated  we  are  bound  to  assign  them  an  iraportHit 
above.  The  former  contains  a  quantity  of  pro-  place  in  a  systematic  description  of  the  refco- 
toplasma,  which  lines,  as  a  distinct  layer,  the  ductive  process.  Decaisne  included  ia  bis 
internal  surface  of  its  wall.  The  first  change  group  Synsporem  all  the  AlgK  in  which  the 
which  b  observed  consbts  in  the  accumulation  phenomena  in  question  were  then  known 
of  this  protopUsma  towards  the  apex  of  the  to  present  themselves — namelT,  the  isnus 
cell,  at  which  point  the  membrane  buds  out,  so  Zv^ema  and  its  allies,  along  with  Oosterius^ 
as  to  form  a  bead-like  head.  Within  the  carity  which  last,  for  the  same  reaaoo,  he  scparsied 
ofthisorj^ — the  future  spore-case,  further  from  the  Desmidess.  Thebeauttfulreaearcba 
accumulation  takes  pUce,  until  it  is  entirely  of  Mr.  Ralfs  have  taught  iia  that  all  the 
filled  with  a  coloured  granular  material ;  while  genera  of  the  Desmides  coigugate  in  the  mne 
the  rest  ofthe  cell,  from  which  it  is  as  yet  undi-  manner  as  Closterium.  More  recently  smlo^ 
vided,  contains  only  a  clear  fluid.  The  pro-  p>us  phenomena  have  been  obaerved  ia  ebr 
cess  is  completed  bj  the  formation  of  a  septum  Vaucberiaces,  and  in  that  remarkable  pbat 
just  as  in  Vauchena,  which  takes  place  early  Saprolegnia  feroz,  which  so  doady  rtsos* 
m  the  morning.  Thb  b  immediately  followed  hies  Vauchena  in  everv  respect,  except  m 
bj  the  "cleaving"  ofthe  protoplasma,  and  its  green  colour.  We  shaU  deacribe  in  nccct- 
divbion  into  numerous  small  cells,  which  are  sion  each  of  the  examples  which  have  htm 
the  future  spores.    As  the  plant  reaches  the  mentioned. 

termination  of  its  existence,  the  cell  on  which        16-  Among  the  Desmideae,  coojo^tion  bm 

the  spore-case  b  supported,  enlarges  at  its  been  more  frequently  obaerved  and  describrd, 

upper  part  from  tlie  mcrease  of  its  fluid  con-  Mid  was  known  to  take  pfaice  at  an  esrlxr 

tents ;   the  septum  b  pushed  upwards,  and  Pf^^d  in  Closterium,  than  m  anv  other  gcno*. 

presses  on  the  contents  of  the  spore-case.   A  t  The  earliest  description  b  thatof  Morren,  vhicb 

last  in  the  course  ofthe  forenoon,  the  tension  b  to  be  found  in  the  Bulletiaa  of  the  Acs* 

of  the  wall  of  the  spore-case  becomes  so  great  ^^"^y  o(  Bmssds,  for  1836,  aod  w  amoaf  the 

that  it  gives  way  at  its  junction  with  the  sup-  most  accurate  that  we  possess.  The  cfctccsi* 

shaped  cell  forming  the  frond  ofClosccrisn 

are  pMr-ahaped,  and  pososMed  of  dlis.    ThoM  ob*  b,  as   m  the  Desmides,  couipoaad  of  two 

serratkNifllbAvsbesnaltogetbsrnnablatooonflmi,  simibr  halves,  to  the  plane  ofjuiKtioa  o« 

and  am  indinod  to  boliere  that  the  escape  of  the  which     ita  long  axb    b  perpendicalar.     It 

irT.7!Lif  i?!i'^^S:^/''"J  ^  f?  ^  sttribnted  diiTers  from  other  genera  intiicrnbacBce  of  • 

to  an  arrest  of  development,  sa  in  all  cases  which  I  m-^:^  i^^^mtwi^u^n    »kji  ;n«^M«  '    * 

havt  observed,  the  total  disappearance  of  the  spows  »«?»« jonatrwtt^^^^^ 

has  sopervened  shorUy  afterwvda.  —  Anton   de  waM»««l  hy  •  ^nt  bne  m  the 

Bary,  Bdt.  a.  KentalsM  der  Achlya  prolifera.  fiot 

Zeit  tS  St  1853.     For  farther  information  on 

Adil^  sss  Ungar.  Linj^s,  184B,  p.  129. ;  Nll^ll        •  Cohn,  Die  EntwickelangBgaKliicbto  4m  f^'- 

?!^^  A '^n^.?*  *•"•*'*•    Prfagsheim,  Nova  bohu  eryHaliuuu,     Nora  Arta  Ac  U  C  h  «^ 

AcU  Ac  L.  C  186L  ]g5l. 
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bnne.*  When  two  fronds  are  about  to  coo*  the  conjugation  €^  two  individuals,  only  one 
jugate,  they  place  themselves  parallel  and  op-  of  the  halves  of  each  empties  itself,  the  other 
podtctoeaoi  other,  with  their  concave  sur*  remaining  unaltered.* 
faces  ftcing.  We  next  remark  that  the  cell  In  other  families  of  Desmideas,  the  pro* 
membnuie  partially  gives  way  at  the  line  above  cess  of  conjugation,  although  variously  roodi- 
meotioned,  the  two  halves  of  each  Closterium  fied  as  to  its  less  important  details,  is  essentially 
cepsrating  sightly  on  the  side  opposite  its  the  same  as  that  wnich  occurs  in  Closterium.f 
fellow,  but  remaining  in  contact  on  the  other  17.  In  the  Zvgnemacee,  confervoid  plants, 
cide  The  openings  are  soon  observed  to  be  which  seem  to  nave  a  close  relation  with  the 
occupied  by  cushion-like  projections  of  the  in-  Desmides,  the  phenomena  of  coiyugaUon  have 
ternal  membrane,  which  squeeze  out  between  been  long  known.  The  frond  consists  of  a 
the  valves.  From  the  fact  that  the  cavity  of  the  series  of  cylindrical  cells,  which  lengthens 
hitemal  membrane  is  double,  or  rather  that  each  indefinitely  by  repeated  division  of  its  ele» 
hslfoftheClosterium  possesses  an  independent  ments.  Here,  as  in  the  Desmidesc,  it  is  the 
primordial  membrane,  it  follows  that  each  of  last-produced  cells  in  the  filament  which  take 
die  projectiona  above  mentioned  connsts  of  part  in  the  process  of  conjugation.  In 
ewo  distinct  mceuH,  Soon  the  two  double  Spirogyra  the  union  of  two  celb  belonging 
coafaions  come  in  contact ;  thev  are  at  first  to  opposite  filaments  takes  place  by  the  ex- 
perfectly  colourless,  but  shortly  afterwards  pansion  of  one  side  of  each,  so  as  to  form  a 
become  filled  with  green  granular  matter,  and  papilla,  or  short  tube  with  a  rounded  end.  The 
press  so  doaely  together  as  to  be  no  longer  ends  of  the  two  projections  then  come  into 
distinguishable.  It  is  next  observed  that  fi'om  contact,  become  slightly  flattened  as  they  are 
the  junction  of  the  four  sacculi,  two  canals  pressed  aaainst  eacn  other,  and  unite.  The 
have  resulted,  each  of  which  soon  swells  out  double  wall  formed  by  their  union,  dissolves,  or 
in  a  hemispherical  form,  corresponding  to  is  broken  through,  so  that  a  free  passage  is  es- 
tablished between  the  two  cell  cavities.  Upon 
Fig.  136.  this,  the  whole  of  the  chlorophylle  previously 

arranged  round  the  inside  of  each  of  the  cells, 
becomes  a  confused  mass,  which  soon  forms 
itself  either  in  the  cavity  of  one  of  them,  or 
in  the  connecting  canal,  into  a  globular  or 
oval  smooth  spore,  invested  with  a  colourless 
cellulose  membrane.  Having  arrived  at  this 
condition,  it  remains  several  months  —  from 
the  autumn  of  one  year  to  the  spring  of  the 
following, — without  undergoing  any  change  of 
form.}  During  this  period  two  new  membranes 
^    .     ^-       ^  rn  ^   •  are  produced  within  the  first  by  the  secretion  of 

Qmjwgaium  of  CMenum,  cellulose  on  the  suHace  of  the  primordial  utri- 

TV  two  fironda  are  comiected  by  two  deUcate  tubea>  cle.  Of  these  two,  the  external  is  of  consider- 
«tch  of  which  contains  a  hemisphencal  germ-  -uig  thickness  and  of  a  vellow  colour  Th« 
eeO  doadv  invested  by  its  membrane.  The  two  ?°'®  miCKUCTS,  ana  oi  a  yeuow  colour,  i  ne 
germ-ceUa,  which  are  m  opposition  by  their  flat  internal,  which  may  be  considered  as  the 
antftces,  appear  as  one.  About  40  diam.  proper  membrane  of  the  spore,  is  delicate  and 

thatof  amaasof  green  granular  matter  which       ^  a«,^,.„„  *^  Mn«^  ♦!,•  r>«v«..  «iv>^«  a^ 

_,_  ^ - i^^  r««:*«     Tu:.  «•«••  im  m^^w, :»  Accorauur  to  Morren,  toe  process  soove  ae- 

DOW  ocoipiea  ita  cavity.    This  mass  is  soon  in-    ^^^  ^  "^^^  ^„,    ^„^  j,    J^.^^  ^^^  repioduc- 

Terted  by  a  dehcate  membrane,  which,  in  the  tion  of  aoeterium  takes  place.  In  the  groen  granular 

progress  of  development,  thickens  and  pre-  matter  contained  in  a  nond,  there  occur  spherical 

tents  an  uneven  surface.     The  two  boidies  corpuscles  which,  according  to  that  observer,  are 

which  thus  take  their  origin  are  the  germ  ?I«h[«  of  reproducing  the  parent  plant    He  has 

r""-    TJ«y««H.  become  free  from  the  «ruc-  t^51rd.Wt'lr^^r^°5:.".^iL': 

tore  m  which  they  were  formed,  and,  according  ^^^  of  doeteria  thus  developed,  correspond  closely 

to  Horren,  display  for  about  fifteen  minutes  with  those  of  the  earliest  stag^  of  the  plant  as  ob- 

sfter  thdr  escape  an  active  motion.     After  served  by  Mr.  Ralf^  who,  however,  assigns  to  them 

tWi  period,  the  motion  ceases,  and  they  attach  *  different  origin.     (See  BrUith  Dumidett,  ub. 

thcmselvea  to  a  foreign  body.     Morren  has    *^^:  ?:\i__  *v  *  i*  *v  r «•  «  ^r  i. 

^ j^L  •            ^^  **^     ^  fru« I :     I  t  It  18  Clear  that  if  the  formation  of  eermsbv 

ohwyed  their  germmaUon.  The  spherical  conjugaUon  were  the  onlv  provision  for  the  repro- 
gennlcDgthena  first  at  one,  then  at  the  oppo-  duction  of  the  species,  in  tbeClosteria  and  many 
site  extremity,  so  as  to  assume  the  charac-  other  families  of  Desmides,  its  total  disappearance 
tcristic  crescendc  form  of  the  plant.  Its  ^ust  result,  inasmuch  as  the  conjugation  and  con- 
green  cooteou  divide  into  two  masses,  each  "^l"*?*  destruction  of  a  pair  of  Cloetena  can  only 
of  whidi  is  invested  by  a  sepan^te primordial  EJtXl'i^'SSe^iJ^p^u*^^^^^^ 
membrane,  and  occupies  one  of  the  fiiture  seg-  to  as  occurring  in  Closterium,  and  which  has  been 
aicnta  of  the  frond.  In  a  short  time  the  young  so  well  descnbed  by  Mr.  Ralfs  in  the  other  Des- 
Closterium  completely  resembles  the  adult,  niidese,  affords  an  effectual  safeguard  against  their 
It  is  worthy  of  remark,  that  in  the  abnormal  othenrise  possible  exUnction. 

in  wU  only  one  germ  results  firom  ^^^J  sjISm^^Slp;!^^ 

had  been  oollacted  for  eleven  months.     (Braun, 
*  Momn,  Ann.  des  Sc  Nat  1"  Ser.  p.  325.  ic.^  144.) 
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transparent.  Germination  consists  in  the 
growing  out  of  thb  membrane  at  one  end  of 
the  spore  into  a  many-celled  filament,  which 
escapes  through  a  lacerated  opening  in  the  ex- 
ternal membranes,  and  gradually  assumes  the 
character,  and  appearance  of  the  parent  plant. 
At  the  same  time  a  tubular  elongation  of  the 
same  membrane  of  limited  growth  is  formed 
in  the  opposite  direction,  which  is  the  rudi- 
ment of  a  root.* 

18.  In  a  species  of  Palmelleae  (Palmoelea 
macrococca)  in  which  the  whole  individual 
consists  of  a  single  ovoid  cell  containing  peen 
granular  matter,  and  usually  multiplying  itself 
by  successive  division,  the  phenomena  of  con* 
jugation  present  themselves  in  a  somewhat 
dilerent  and  verv  remarkable  form.  Here 
two  cells,  probably  the  result  of  a  series  of 
divisions,  undergo  a  complete  union,  affecting 
not  only  their  contents,  but  also  their  mem- 
branes. They  coalesce  as  completely  at  their 
points  of  contact,  as  two  contiguous  drops  of 
water,  the  result  of  their  union  being  a  cell 


which  differs  in  no'respect  from  its  predeces- 
sors, except  in  the  greater  tbickDess  of  tu 
walls,  and  in  the  complete  conversioQ  of  tbc 
chlorophylle  of  its  contents  into  oily  ^tobnics. 
Like  tne  spore  of  the  ^ygnemaceK,  it  is  des- 
tined to  a  long  period  of  inactivitv,  after 
which,  by  the  successive  division  of  its  con- 
tents, it  gives  rise  to  a  new  series  of  iodividiials, 
similar  to  those  that  preceded  it. 

1 9.  We  have  still  to  consider  the  moat  renarit- 
able  condition  under  which  conjugatioo  takes 
place  among  the  Algae.  Hie  evdutioo  of  the 
mregate  zoospore  of  Vauclieria  liaa  been 
already  described.  In  the  plant  wfaicli  fcwks 
from  its  germination,  Karsten  has  oh»cr»ed 
that  along  the  course  of  those  fibunents  wbicb 
come  in  contact  with  the  atmosphere  are 
formed  organs  of  a  peculiar  structure.  TVy 
originate  like  the  ordinarv  branches,  as  nipple^ 
shaped  budding  out  or  the  ceU-walU  whidi 
are  distributed  m  pairs  along  the  whole  ooone 
of  the  older  filaments.  In  every  pair  of 
organs,  one  elongates  so  as  to  form  a  dosed 
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A  portion  of  At  tvlnUar  fixmd  of  Omftroa  fontinalU,  ahowmg  the  arranj/emmt  of  At 

dMdwe  oryOHM,    About  30  (Ham,  (iCanten.) 


tube,  which  curves  round  into  a  spiral  form, 
like  the  leaves  of  a  Pilularia,  while  its  fellow 
soon  ceases  to  grow  in  length,  but  swells  out 
into  a  globular  or  oval  form,  about  three  times 
as  wide  as  the  otiier.  At  first  both  contain 
chlorophvlle,  which,  in  the  tubular  orean,  is 
soon  replaced  bv  colourless  globules.  In  the 
meantime  its  fellow,  which  resembles  a  dark- 
green-coloured  globe,  supported  on  a  short 
pedicle,  alters  in  form,  its  eel  I -wall  extending 
into  a  nipple-shaped  projection  on  the  side 
next  the  tubular  organ,  with  which  it  finally 
comes  in  contact.  This  condition  lasts  for 
some  time,  but  it  does  not  appear  determined 

Fig.  138. 
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A  tutgU  'group  wurt  highlif  wuign^fitd,  about  200  dUum^ 

Two  of  the  efcg-ahsped  organs  which  contain  tite 
germa  are  repre»ente(l;  one  of  which  ia  in  con- 
tact, by  ita  smaller  end,  with  the  tubular  organ 
which  oocopiea  the  centre.  (Kmrtten.) 

with  sufficient  distinctness  by  Karsten's  obser- 
vations, that  an  actual  interchange  of  the 

*  Vaocher,  Confervas  d'Eau  donee,  p.  46 ;  Pring- 
Bhdm,  Aiin^A  of  Nat.  UiaL  June,  18^  (Transi  by 
Mr.  Ueufrcy.) 


contents  takes  place.  All  that  we  learn  as 
certain  is,  that  after  the  coropletaoa  of  what 
he  calls  the  act  of  fiuctificatioo,  a  newlj 
formed  cell  appears  in  the  cavity  of  the 
globular  organ,  which  shortly  after  separatri 
from  the  mother  plant.  In  thia  instuice,s> 
in  those  above  described,  conjugation  is  pre- 
ceded by  the  conversion  of  the  green  f^h 
nular  contents  of  the  coi^ugatiog  cells  laco 
oil  globules.  The  germ  thus  produced  re- 
tains its  power  of  development  tor  several 
months,  and  gives  rise  to  a  new  plant  re> 
sembling  its  parent  in  structure.* 

20.  In  Saprol^gnia,  which  is  morphological f 
so  closely  related  to  Vaucheria,  and  hit  n, 
in  its  earliest  state  of  existence,  produort 
zoospores,  we  obtain,  by  the  germiDatJoo  of 
these  zoospores,  plants  which  produce  R|tfo» 
ductive  onrans  of  an  entirely  diflerent  cha- 
racter. These,  when  completely  formed, 
consist  of  spheroidal  cells,  each  supported  oa 
a  cylindrical  pedicle.  Each  coulaina  ia  at 
interior  a  number  of  round  spores  {from  ive 

*  Kantcn,  Die  Fortpflanxnng  der  Chmfmrnfi^' 
tmoKa.  (Bot  Zeit  185S,  6  StUriL) 

The  proceas  of  which  the  detaila  hava  Wta  m 
well  described  in  the  above  memoir,  waa  kavwa  ta 
Vaucher,  and  is  mentioned  by  him  in  hk  *  Uot  ■  «v 
de8Conferre8d'£audouce*'(p.l7.>  StaknSagM 
( Vergl.  AJgensyat  p.  175.) ;  Haanll  {hntUh  Frah- 
water  A\gm.  vol.  I  p.  176.) ;  sad  Tkarrt  ( AaaAi« 
dee  Sc.  Nat.2nd  Ser.  1848),  wbo  givn  aftgwt  iU»- 
trative  of  the  conjugation  ot  Vamekirm  kmattu.  Is 
V.  potutperma,  a  species  described  aad  i|pwid  ^ 
Hasaall  (t  c.  PL  iv.  f.  6.),  the  apore-beaitnf  orKtm 
are  veiy  much  mora  numemas  than  the  c«n«d 
tubular  organa,  a  foct  for  the  cxpUaatiQa  of  vhjifc 
obaervatioQa  are  as  yet  waatiag. 
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or  six  to  forty),  which  differ  from  the  zoo-  which,  as  the  organ  arrives  at  maturity,  divides 

■pores,  not  only  in  their  external  form,  but  in  into  four    smaller  quadrant-shaped  spores, 

possessing  a  distinct    investing   membrane,  which  finally  escape  by  the  rupture  of  the  cell- 

This  complication  of  structure  corresponds  wall.    This  organ  is  called  a  tetraspore ;  it 

with  the  capability  of  retaining  their  vitality  takes  its  origin  in  the  cortical  layer.    The 

for  a  long  period.   Thev  may  be  found  in  an  tetraspores  are  arranged  either  in  an  isolated 

iioaltered  condition  in  the  water  in  which  the  manner  along  the  branches,  or  in  numbers  to- 

psrent  plant  has  grown  for  many  months  gether,  surrounded  by  a  whorl  of  smaller 

tfter  the  total  destruction  of  the  latter ;  and  branchlets.    In  some  cases  the  form  of  the 

it  it  to  them,  doubtless,  that  we  must  attri-  branches  which  contain  tetraspores  is  so  com- 

bote  the  extraordinary  facility  with  which  the  pletely  modified  by  their  presence,  that  they 

Sspndegnia  makes  its  appearance  whenever  assume  the  appearance  of   special  organs, 

the  peculiar  conditions  it  requires  present  which  are  called  ttiMiia,  as,  for  example,  in 

tbemsehres.*    On  the  filaments  which  produce  Dasya.* 

the  above-described  spore-cases,  there  are  23.  It  is  with  respect  to  the  third  kind  of 

developed  among  them,  and  at  the  same  time  reproductive  organ,  the  antheridium,  that  the 

with   them,  slender,  worm-like  branchlets.  greatest  differences  of  opinion  exist;  all  observ- 

Tbese,  as  they  reach  the  spore-ca^es,  attach  ers,  however,  agreeing  as  to  the  general  sig- 

tbcmseives  finnly  to  them,  and  even  some-  nification  to  be  attached  to  it.  The  antheridia 

times  wind  round  them  in  a  r^ular  manner,  are  always  produced  on  different  individuals. 

An  actual  interchange  of,  contents,  however,  but  in  precisely  the  same  situations  as  the 

kss  not  yet  been  observed.f  tetraspores  and  polyspores.    They  are  **  ag- 

Sl.  RfproducHre  organs  of  the  red  Algts  or  glornerations  of  little  colourless  cells  either 

Fhntiete. — In  this  group  of  plants  weunfortu-  united  in  a  bunch,  as  in  Griflithsia,  or  enclosed 

nstely  know  too  little  of  the  origin  and  deve-  in  a  transparent  cylinder,  as  in  Polysiphonia, 

lopment  of  the  aerm-producing   oigans,  to  or  covenng  a  kind  of  expanded    disc   of 

compare  them  witn  the  forms  which  prevail  in  peculiar  form,  as  in  Laurencia."  f    According 

other  groups.     It  is  altogether  beyond  the  to  the  researches  of  Derbes ;{!  and  Nageli  §, 

limits  of  the  present  article  to  describe  in  each  of  these  cellules  contains  a  spermatozoid. 

detail  all  the  perplexing  varieties  of  structures  Niigeli  describes  it  as  a  spiral  fibre,  which,  as 

to  be  found  in  the  Inorideae  which  may  be  it  escapes,  lengthens  itself  in  the  form  of  a 

supposed  to  have  some  relation  with  the  r^  screw.    Derb^  on  the  other  hand,  describes 

productive  function.     It  will  be  sufficient  to  it  as  "  a  hyaline  globule,  furnished  with  a 

neotion  the  three  leading  forms  that  are  met  flagelliform  appendage,  by  means  of  which  it 

vith,  and  which  may  at  all  times  be  easily  agitates  itself  with  a  very  active  motion,  which 

kientified,  in  spite  of  the  innumerable  subor-  lasts  for  some  moments."    According  to  M. 

diaste  modifications  that  they  undergo.    The  Thuret,  who  certainly  is  to  be  considered  a 

first  form,  to    which  the  term  pohftpore  is  higher  authority  than  either  of  the  above  men- 

ttsually  applied,  is  that  of  a  gelatinous  or  tioned,  each  cell  of  the  antheridium  is  occupied 

membranous  pericarp  or  conceptacle,  in  which  by  a  hyaline  corpuscle,  spherical  in  Polysi* 

so  indefinhe  number  of  sporidia  are  contained,  phonia,  ovoidal  in  other  genera.    These  cor- 

This  organ  may  be  placed  either  at  the  summit  puscles,  however,  whose  contents  are  granular, 

or  in  the  axil  of  a  branch,  or  it  may  be  con-  oflTer  no  trace  of  a  spiral  filament,  but  are  ex- 

cealcd  in  or  below  the  cortical  layer  of  the  pelled  from  the  cells  by  a  slow  motion,  which 

stem.   In  other  cases  a  number  of  sporidium-  Thuret  compares  to  that  observed  in  the  ex- 

heving  fihunents  emanate  from  a  kind  of  pulsion  of  the  tetraspores  from  thdr  theca. 

placenta  at  the  base  of  a  spheroidal,  cellular  The  antheridia  appear  in  their  most  simple 

pentporangmm^  by  the  rupture  of  which  the  form  in  Calithamnion,  being  reduced  to  a  mass 

sporidia  which  are  fbrmeid  from  the  endo-  of  cells,  composed  of  numerous  little  bunches, 

diromes  of  the  filaments,  make  their  escape,  which  are  sessile  on  the  bifurcations  of  the 

Other  forms,  which  it  does  not  seem  neces-  terminal  branches.    The  woodcut  represents 

ary  to  mention,  are  observed  :  they  all  agree  the  antheridium  of  Griflithsia,  in  «  hich  species, 

in  one  particular,  viz.  that  the  sporidium  is  it  is  produced  like  the  tetraspores,  in  a  sort 

developed  in  the  interior  of  a  cell,  the^  wall  of  of  lateral  involucre  of  verticillate  branchlets. 

which  forms  iu  perispore,  and  the  internal  Each  of  these  bifurcates,  and  bears  at  the 

protoplasmic    membrane  (endochrome),  the  bifurcation  a  pyramidal  antheridium,  which 
sporidium  itself^  for  the  escape  of  which  the 

pempore  ruptures  at  its  "pex.  •  See  H.  H.  Hsrvey,  Nereis  Boreali  Americans. 

22.  The  second  form  is  much  more  simple,  p^   ..   ^^^    ^^^  y^^^   jg52.     ITie  best 

lodcoQBisUof  aglobuur  or  ovoidal  cell,  con-  deacripUons  of  the  organography  of  the  Florides 

taining  in  its  interior  a  central  granular  mass,  will  be  found  in  the  Essay  of  Decaisne  on  the  Clas- 

siflcation  of  the  Alge  in  tne  Ann.  des  Sc  KaL  1842 ; 

•  Pringdkeini,  1  e.  X.  A  A  L.  a  1861.  p.  417.  and  in  NMgeU'a  Zeitachrift,  f.  w.  Bot  Heft.  8  &  4. 

AH  that  is  reqnirtd  to  obtain  a  living  specimen  Zurich,  1846.                               „       ^  « 

of  thb  flngttUr  plant,  is  to  allow  the  body  of  any  f  Thoret,  Ann.  des  Sciences  Nat  S"*  Ser.  xvi. 

•mall  animal,  soch  as  a  fly  or  spider,  to  float  for  a  14.                         ,      „  .           ^t  .   «-^  o 

few dayi inimin  water,  expoeed  to  the  light.    By  1  Derbes,  Ann.  des  Sciences  Nat  ?«•  Ser.  xiv. 

tkia  aelibod  a  crop  of  Saprolegnia  may  be  obtained  361. ;  Th^se  de  Botanioue,  p.  25.  Pans,  1848. 


at  aoT  aassoo.      «-     *^     -^  '  c  jjageli,  t  e  H.  8  &  4.  S.  224.     Zwei  Bemer- 

t  6imvn.  t  c.  p.  818.  kimgen,  &c  Bot  Zeit  1850.  82  Stttck. 
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■■  conqmaed  or  little  buncbe*  of  hjslhie  cell*.    conustB  id  the  budding  out  of  the  centrd  cd 


which   ire  arranged  round 

r.g.  139. 


ni^  tnbohr  ttab. 


AnlliiriiBa  of  GriJUJuia,  SO  (Sam. 
a,  ■  kind  of  involucre  ii  formed  by  ■  whori  oT  aiz 
T«Ttic[]lkt«brmnrhlaU,>t  tb«  paialiorbifurcitiDD 
of  each  of  vhicb  is  bome  an  ■alhcridinm ; 
k,  terminal  tnft  from  nrfkcs  of  luthflridinmi 
■long  vitb  k  Ikw  irf  the  hjiline  veiicle^  BOO  diam. 
CHiiiret). 

fbrmed  of  larger  cells  placed  ead  to  end.  At 
the  juncdoDB  of  these,  smaller  branches  are 
given  out,  upon  which  the  hyaline  cells  are 
aewile.  These  laat  poMCta  a  diameter  of 
about  y^  of  an  inch. 

From  the  above  detwis  it  will  be  Hen  that 
great  difficulties  lie  in  the  way  of  a  comparison 
between  the  reproductive  organs  of  the  F1o> 
ridea:  and  thoae  of  other  fumilies.  Nagdi 
considen  them  to  present  a  strong  analocf 
with  those  of  the  HepaticE,  with  which  he 
places  the  Floridesc  in  a  parallel  poution.  We 
^all  aee,  u  we  advance,  how  little  ground 


■  apex  BO  Bi  to  form  a 
juit  as  in  the  lower  Alg*. 

a.  The  antheridium  of  Cfaaraia  an  orange- 
red, and  globular  body,  which  watlMliedtatbe 
Item  immediately  below  the  genn-ptodMiog 
organ.  It  consiata  of  eight  concave,  ndaa- 
euUr  valves,  joined  at  their  edge*  so  aa  w 
form  a  hollow  sphere;  At  each  avtorctlwTe 
is  a  partition,  wnich  ii  directed  to  the  c«mr« 
of  the  sphere  ;  while  from  the  centre  of  each 
valve  there  springs  a  cvlindrical  cdl,  die  aiii 
of  which  is  perpendicular  to  its  inner  waifttt, 
to  that  each  cell  approacbei  the  centre  of  the 
sphere  by  its  eitremity.  The  whole  aatbfr 
ndium  is  supported  h^  a  ninth  cylindrical  mU, 
which  is  inserted  by  its  baae  into  the  sten  af 
the  plant,  and  jwasing  up  between  thecoraen 
of  tne  four  inferior  valves,  approadcs  the 
other  eight  cylindrical  cells  at  the  cemre. 
From  the  extreniittea  of  the  nine  cdU,  then 
emanate  a  number  of  Besible  tubCi,  wbichire 

fV.  140. 


!  tricEcious  plants:   the       J^Lj: 

res.  nnil  anlheridia  twinv         r fTj  ' 


lelraspores,  pclyspores,  and  antheridia  being 
never  found  togetner  J  


flexible  tnbea  from  utheridinm  of  Ckarm.  Fna 
m«l  of  the    Mgineits  the    anthnnUi  kit* 
an  ia  the  act  eT  caopiiac:  tk  hU; 


84.  Charaeea.  —  Altho 
quaintcd  with  the  ■ 


igh  we  are  well  ai 
of  the  reproduc 


fornied  utheiouidi.   WIdiaaL  (71 

divided  by  iransvene  panitwos  into  a  tataba 
of  segments.     In  each  aegment  or  cavitt  an 


organs  of  the  CharaceK,  we  are,  as  yet,  able  antfaeroioid  is  contained.     Bach  antbercaoaJ 

to  perceive  only  subordinate  relatians  between  is  a  spirally  coiled  Bbre  cnlowcd  with  a  ponr 

them  and  thoseofotherplants.    These  organs  of  active  motion,  which  ii  dia^yed  as  sooa 

are  of  two  kinds;  (he  one  being  destined  to  as  it  is  removed  Irom  its  ceD.     The  niadoa  Is 

the  production  of  a  germ,  the  other  to  that  of  of  two  kind* — of  progression,  and  of  revohgina 

■ntheroioids.     The  former  is  an  oblong  oval  round   the  axia.     According  to  Tliaret,  t«a 

body,  which  is  placed  at  the  junction  of  two  cilia  emanate  from  each   antnotwoid.  a  Bit> 

segments  of  the  articulate  tubular  stem.     It  behind  its  anterior  extremity,  and    it  is  to 

consists  of  an  oval  gerai-celi,  invested  by  two  these  organs  that  the  motion  b  to  betttr- 

envelopes.     The  outer  of  these  ia  remarkable  buted.* 

for  the  arrangement  of  the  five  tubular  cells  86.  Sumwum/. — If  we  take  into  coanderMioa 

of  which  it  is  formed,  which  arc  twialed  spirally  only  those  fiuniliesof  the  Algsr  ia  which  ihr 

round   the  central  parts,  and  form  by  their  phenomena  of  reproduction  have  heeoaMrcer 

ends,  at  the  summit,  a  crown  of  Sve  teeth.  leas  completely  invetligaled,  we  shall  ind  thai 

The  germination   of  Chara  has  been  oh-  nil  the  instancesofihe  occurrence  of  bodieiio 
served  and  described  by  Vaucher.*     The  ' 

velopmenl    of  the    e<^rm,    wliiuh    ri[tena  ^„._„^ 

autumn,  does  not  lake  jiUce  until  apnng.     It  K.^^Xt^  ui.  Keimnng  . 

1Mb.  Variey,  Ob  the  ittrectars  cT  Chan  la' 

■  Tancher,  ll^nt.  Sac  Iliit.  KaL  da  U<n»ve,  Hlrrett^^l^lc  JoaraaL  ThareL  Aaa.  da  Sc  ! 

KhilL  avl.|).ia 


REPRODUCTION,  VRGETABLE  (VeosTABLB  Ovum).  223 

which  the  term  **  germ  "  may  be  applied  in  the  cacese,  of  the  Floridese,  and  of  the  Characeae. 

team  of  the  definition  given  at  the  outset,  may  Of  the  relations  of  the  first  two  to  the  true  zo- 

be  ioduded  in  one  of  two  chisses.  The  first  ospore  in  form  and  development,  we  have  si- 
comprises  loospores  and  xoosporoid  bodies ;  readvsaidenoughintheprecedingpages.  Those 
the  second,  all  those  forms  of  germ  which  re-  of  the  antherosoid  of  Chara  are  not  so  close; 
quov  for  their  development  a  previous  combi-  and  the  structure  of  the  organs  in  which  they 
Dstion  of  two  parts  or  organs,  complementary  are  developed,  difiers  so  essentially  from  an^ 
to  esch  other  as  regarcU  their  reproductive  structure  met  with  in  any  other  fiimilv,  that  it  is 
functions.  inexpedient  to  found  any  notions  of  their  nature 

87.  Zootporti, — Of  zoospores  we  recognise  or  formd  relations  upon  such  slender  analogies 

two  kinds,  simple  and  aggregate.    The  simple  as  may  exist.   In  the  case  of  the  Floridese,  the 

loospore  is  a  pear-shaped  or  ovoidal  body :  it  correspondence  between  the  antherozoids  and 

is  composed  of  transparent,  colourless  homo-  the  zoospores  of  other  Algae,  is  still  less  trace- 

geneous  plasma,  throughout  the  whole  of  able;   but  the  peculiar  arrangement  of  the 

whicb,  with  the  exception  of  the  smaller  end  bodies  in  question  —  their  being  always  deve- 

(roitruio),  granules  of  colouring  matter  are  loped  in  different  individuals,  though  in  similar 

scattered.     It  possesses  no  investing  mem-  positions  as  re^rds  the  organs  of  vegetation-^ 

breoe,bat  is  provided  with  a  pair  of  cilia,  the  leads  us  irresistibly  to  the  conclusion  that 

directionsand  positions  of  which  difier  accord-  they  have  a  mutual  relation,  or  are  in  some 

ing  to  the  clalss.    Every  zoospore  possesses  degree  complementary  to  each  other  in  fimction; 

i  angle  granule  of  a  red  or  reddish-brown  and  as  we  know  the  production  of  germs  to  bo 

cobur,  which  ia  always  placed  in  the  immediate  the  function  of  the  one,  it  is  reasonable  to 

neighbourhood  of  the  colourless  rostrum.  Its  assign  their  fecundation  to  the  other, 

characteristic  moliom  is  a  constant  progression  Germtf  whose  development  it  dependetd  oh 

in  the  direction  of  its  axis,  around  which  the  the  comhmation  of  two  organ*  the  reproductive 

whole  zoospore  at  the  same  time  revolves,  the  Junctions  of  whiA  are  campiementary  each  to 

transparent  rostrum  being  always   directed  each» — Of  these  it  is  the  leading  characteristic 

forwards.  ^As  regards  the  chemical  composition  that  they  do  not  necessarily  pass  at  once,  as 

of  the  zoospore,  tne  transparent  and  colourless  soon  as  they  are  set  free  fix>ra  the  parent,  into 

pbsoia  Is  a  nitrogenous  compound,  coloured  active  development.    If  the  necessary  condi- 

brown  by  iodioe.    The  cilia,  as  far  as  their  tions  of  temperature  and  moisture  are  absent, 

reactiona  can  be  ascertained,  resemble  the  they  are  capable  of  remaining  in  a  state  of  re- 

pbsoia  from  which  they  emanate.    As  to  the  pose,  without  losing  their  power  of  germina^ 

coostitution  of  the  coloured  granules  which  ting.     This  state  may  last  for  weeks,  or  even 

are  scattered  throughout  the  plasma,  we  have  for  months.    Their  second  characteristic  ia 

as  jet  no  direct  observations;  but  from  the  connected  with  the  first;  viz.   that  they  are 

form  which  they  exhibit  being  that  which  is  always  provided  with  a  distinct  investing  mem- 

always  assumed  by  starch,  not  only  among  brane,  on  the  strength  of  which  their  power  of 

the  Algc,  but  also  in  the  green  Infusoria,  there  resistance  to  external  agents  may  in  part  de- 

caa  be  little  doiabt  that  they  are  composed  of  pend.    This  is  well  seen  in  the  spores  of  the 

that  principle,  in  mechanical  combination  with  Desmideae  and  Zygnemaceae. 

colouring  matter  and  a  fiit.  31.  There  remain  a  few  examples  of  germ- 

2&  In  passing  from  the  condition  of  motion  like  bodies  of  uncertain  signification,  which  are 

to  that  of  repose,  or,  in  other  words,  in  germi-  included  in  neither  of  the  above  divisions. 

Dating,  the  zoospore  is  not  subject  to  auy  sus-  Such  are  the  various  forms  which  occur  among 

pension  of  its  vegetative  activity.  From  the  the  Floridese,  the  stationary  spores  of  Sapro- 

monent  that  it  is  set  fi'ee  from  the  parent  legnia,  and  others,  of  which,  as  they  are  still 

Jilint  to  that  at  which  it  begins  to  develope  imperfectly  known,  sufficient  has  been  said  in 

rom  itaielf  a  new  plant  similar  to  the  parent,  the  preceding  pages, 

it  continues  to  grow  uninterruptedly.  S2.  Fungi  and  Lichens. — While,  on  theone 

29.  Of  the  aggregate  zoospore,  the  best-  hand,  the  Fungi  and  Lichens  present  an  endless 
marked  example  is  that  which  has  been  fully  variety  in  the  organs  which  constitute  their 
dcKribed  in  Vaucheria.  In  comparing  the  reproductive  system  (receptacle),  their  vege* 
termination  of  a  fructiferous  filament  of  Van-  tative  system  (mycelium^  stroma,  Jlocci,  hypo* 
chcris,  with  the  sporangium  of  Saprolegnia,  thaUuSy  4*^.),  on  the  other,  preserves  a  remark- 
we  can  at  once  satisfy  ourselves  that  these  are  able  degree  of  uniformity.  It  always  consists 
corresponding  structures ;  the  distinctive  dif-  of  a  network  of  cylindrical  hollow  filaments, 
krtoee  being,  that  in  the  one  the  whole  pro-  usually  divided  at  irregular  intervals,  but  some- 
toplaaoui  contained  in  the  termination  of  the  times  simple.  In  the  latter  case  the  whole 
tube  is  collected  together  to  form  a  single  large  network,  however  complicated  it  may  appear 
toospore,  while,  in  theother,  it  is  subdivided  so  at  first  sight,  is  in  fact  only  a  ramified  cell. 
^  to  form  a  multitude  of  small  ones.  In  other  This  structure,  which,  in  its  simplest  form  is 
words,  the  single  zoospore  of  Vaucheria  takes  the  immediate  result  of  the  germmation  of  the 
the  place  of  the  collection  of  zoospores  con-  spore,  is  the  most  permanent  portion  of  the 
taioedin  one  sporangium  of  Saprolq^ia.  This  plant,  inasmuch  as,  although  every  part  of  it, 
^Kt  H  all  that  we  mean  to  imply  by  the  use  of  considered  separately,  is  transitory,  the  veee- 
tbe  term  aggrcigate.  tation  of  the  whole  is  continuous,  and  its 

30.  Zootporoid bodies. — Among  these  we  in-  duration*  unlimited.  It  is  from  it  that  the 
dude  the  antherozoids  of  Cutleria,  of  the  Fu-  organs  which  constitute  the  reproductive  sys- 
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tem  take  their  origin,  uid,  as  its  pre«eace  ii    mode  in  which  the  ipore*  ve  produced,  tkj 

euential  Eo  the  existence  of  the  plant,  it  may    do  not  differ  rrom  those  noticed  kbore. 

be  considered  to  represent,  functionHllj,  the 

Mem  of  other  vc^ables.  jc^,  141, 

33.  On  the  fannBiioD  and  deTelopment  of 
the  germ  in  the  Fungi,  comparatively  very  few  & 

research ei  hate  yet  been  made  which  are  not 
to  deficient  either  in  completeness  or  accuracy 
as  to  be  useless.  This  being  the  case,  the  best 
mode  of  treatins  the  subject  Heems  to  be  to 
■elect  iboie  isolated  fiicta  and  observations 
which  are  most  to  be  depended  upon,  and 
arrange  them  in  such  a  manner  as  to  serve  a* 
a  fouadatioD  for  a  general  view  of  the  subject. 
""" imply  organised  Fungi  known,  ■"" 


d  cell,  whose  membrane  is  per- 
fectly simple,  and  encloses  a  slightly  granular, 
transparent  fluid.  It  multiplies  by  the  budding 
<Hit  of  its  memlRvne  at  one  extremity  into  a 
projecting  nipple,  which  soon  becomes  sepa- 
rated from  the  original  celt  by  a  constriction. 
As  the  newly  formed  germ  enlarges,  the  con- 
striction becomes  more  complete,  and  at  last     BmmdHnpmrifinmiJUama^  of  Pe»iciBw 

anwration  takes  place.     Alter  the  Tonite,  cllatum,al«^  160 d™.  {Coria.) 

which  are  the  onlv  examples  we  are  acquaint(d 


34.  ThebasidioBporouB  Fungi  are diarartcr- 
iaed  by  the  presence  of  a  distinct  membnnr 
'      *     on  the    surfiice  of  which  the 
spores    are    developed    by   a   mode    which, 
though   it  is  still  acrtMenous,  is  coDskknUy 
more  complicated,      Ine  hynienium   alwsit 
•<l.«  b«co»  in*.ldu,ai««l.  .CIO  form    ™""''  .°'  ■I-"!!"'"'  1^*.''/","^  "" 
lie  ge™.,  -hich  «!«-»  from  ihH,  p,irB.t    "^  !^  >■;  »?'•  "•;  thor  lc»,  ^ 

ToTula.  It  is  this  acrogenous  mode  of  spore 
formation  which  Schlciden  considers  as  the 
character  which  distinguishes  the  true  Fungi 


withofone-celledFungi.cometheinnumerable 
//iH>A(»itfcrtraorthreadFunn,sacB]le<lbecau*e     ,•        '■      > 
tJ,8M5i«i«.ti>..  b™r.«,.n,Jl.p»fortion     'l'J"«»'"")> 
to  tbeir  vegetative  lystem,  that  it  is  in  many 
cases  altogether  overlooked.      The  growing 
IS  of  the  mycelium  filaments  thi 


contact    with  each   other.      Some   of  tbnc 
cells  are  longer  than   their   neighboun,  anJ 
from  their  free  rounded  ends,  there  nwa"" 
cnwcicr  wnicii    aiaiinsuisnes  inc  irue  runn  ,  n    r        -  ^i.      i-      l     r 


of  pedicles.      Upon  the  extremitiea  of  thrv 
are  borne  oval  cellules,  which,  thot^  m  their 


Bporea  simultaneouily  in  the  interior  of  a 
larger  parent  cell  or  aacu*."  Among  the  higher 
Hyphomycetes,  however,  the  reproductive  sj  s- 
(etu  appears  in  ■  more  distinct  and  developed 
form.  Thus,  in  Penicillium  it  consists  of  Glu- 
nients  which  spring  perpendicularly  from  the 
•troma.  and  are  formetl  of  elongated,  club- 
ahaped  cells,  joined  end  to  end.  These  stalk- 
like filaments  branch  tricholomously  in  the 
aiost  beautiful  manner.  From  their  extremi- 
ties there  spring  others,  which  are  much  more 
slender,  and  consist  of  monlliform  series  of 
minute  ovoid  segments,  separated  from  each 
other  by  constrictions,  which  are  indistinct  at 
the  baae  of  the  filament,  but  become  more  and 
more  complete  towards  its  termination.  At 
this  point  the  segments  detach  Ebemseli 
af>d  form  the  germs  of  the  plant.-)-  In  other  earliest  condition  they  do  not  exceed  thtir 
genera,  theperpendicularsporirerousfilamenu  pedicles  in  width,  rapidly  enhu^e,  and  Knalvi 
•re  woven  together  into  more  complicated  sfjwrate  by  a  kind  of  constriction.  Ib  imw 
structures,  the  varieiie*  of  which  it  does  not  buaidiosporuus  Fungi,  ss  in  the  Agarirsi  thr 
come  within  our  present  purpose  to  describe,  bymenium  is  external,  and  its  surface  expovd 
As  respects  tbeir  component  elements  and  the     to  the  atmosphere  i  while  in  oihcra,  as  la  Ihf 

Oasteromycetes.   it   ia   intcraal,   the    qxn* 

•  ScbMd«.   pl.ce.   .11  th.  Mcophcroo.  Jung!     being  thrown,  when  det«Aed  from  th«p«i|- 

anxMu  tbs  Ueh™*    W.  ■hall  And.  «  w«  pro™.!,    eles,  into  one  or  more  cavities  enrtoaJ  m  tkc 

- ' mtii.ltoseiha'inadmlsnblB.    substance  of  the  receptacle.      (X  the  Im- 

DfScinitiftc  Botaa^,  p.  1G7.)     mentioned  dirisioD,  we  select  a  weB-kaowt 

genus  (Geaster),  for  the  puipoaec/iUusiiiapa 


(SchMdwi.  FriDciplM  orS< 
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35.  At  the  period  of  the  formation  of  the 
spores,  the  receptacle  of  Geaster  (fimbriatus) 
is  a  solid  body  of  a  depressed  spheroidal  form. 
It  presents  for  examination  a  central  mass  and 
a  peridium,  the  tissue  of  the  latter  being  con- 
tinuous with  that  of  the  former  only  at  the 
base.  The  central  mass  or  kernel  is  originally 

Ktg.  1^. 


Diagnm  of  rrtitjAaeU  of  Gtcuter/lmbnatmt, 

The  kernel,  a,  is  sarroiuided  by  its  reticular  mem- 
brane, which  is  indicated  by  the  inner  of  the  two 
doable  Usee.  The  oater  doable  line  corresponds 
to  the  reaiMtsnt  external  layer  of  the  peridiam. 
The  intenrenin^  spacer  b,  is  occupied  by  a  delicate 
tiisiie  of  spherical  cells.  At  e»  all  these  struc- 
tores  are  oontinnous,  as  well  with  each  other  as 
vith  the  mycelium  firom  which  the  whole  ori- 
gioates. 

•olid,  bat  when  fully  deyeloped,  presents 
nimerous  irregular  cavities,  which  are  scat- 
tered through  its  substance.  It  is  entirdy 
cooposedy  when  in  the  solid  condition,  of 
delicate  fikmenta  similar  to  those  of  mycelium, 
tbe  arrangement  of  which  is  as  follows : — The 
wperiiciai  filaments  are  closdy  woven  toge- 
twr,  so  as  to  form  a  delicate  reticular  mem- 
bnae,  which  invests  the  whole  kernel,  and 
btm  the  inner  aspect  of  which  a  second  and 
ngj  numerous  set  of  filaments  passes  off 
towards  the  centre.  It  is  of  these,  or  of  their 
mniiicstioas,  that  the  corky,  semi-elastic  sub- 
itsoce  of  the  kernel  is  entirely  formed.  If  we 
nsnnae  the  cavities  which  have  been  men- 
tiooed  as  existing  in  the  fully  developed  con- 
dition, we  find  tu^  they  are  furnished  with  a 

1^.  144. 


^^^^tkmafufMfhmoftMejftmmgreeeptaeUo/Gtaster 
nfeteeuMf  oMf  100  duam, 

The  lection  has  paaaed  throagh  one  of  the  cavi- 
ty sad  shows  the  amngement  of  the  basidia 
^"Uch  form  its  lining  membrane.  Some  of  these 
^^v  spoicfl  on  their  summits. 

pKve  or  less  continuous  lining  of  basidia,  bear- 
^^  tpotts  on  their  summits.     These  basidia 
*»«»e  been  shown,  by  careful  observation,  to 
Supp. 


be  in  feet  the  swollen  terminations  of  the 
centripetal  branching  filaments  above  men- 
tionecl.  The  peridium  it  is  less  necessary  to 
describe,  as  it  has  no  immediate  connection 
with  the  spore*bearing  organs.  It  consists  of 
an  internal  and  an  external  layer,  the  latter 
being  smooth  and  very  resistant,  while  the 
former  consists  of  delicate,  transitory,  spheri- 
cal cells.  In  the  ripe  condition  of  the  Geaster, 
the  peridium  becomes  detached,  at  the  same 
time  splitting  from  apex  to  base  in  a  remark- 
able and  characteristic  manner.  Geaster  may 
be  considered  as  the  type  of  a  well-known 
family,  including  the  Lt/coperdons,  BovuUe^ 
and  others,  all  of  whicli  are  characterised 
by  the  presence  of  a  solid  receptacle,  furnished 
with  numerous  spore-bearing  lacunse.  In  al- 
most all  of  these  Fungi,  the  arrangement  of 
the  spores  with  their  pedicles  in  relation  to 
the  basidia  are  the  same,  four  pedicles  ema- 
nating from  each  basidium.  In  the  ripe  con- 
dition the  spores  are  always  of  a  dark-brown 
colour,  frequently  approaching  to  black,  and 
their  surfaces  are  beautifully  reticulated  with 
linear  furrows,  between  which  there  are  little 
conical  projections.  Each  spore  possesses  an 
external  reticulated,  and  an  internal  homo- 
geneous membrane.  This  last  encloses  a 
cavity,  which  is  occupied  by  a  fluid,  which 
contains  numerous  oleaginous  granules.  The 
ripe  spores,  after  their  detachment  from  the 
basidia,  lie  loose  in  the  lacunas  of  the  recep- 
tacle from  which  they  are  set  free  by  the  dis- 
integration of  the  basidia,  as  well  as  of  the 
filament  with  which  they  are  connected. 
In  this  manner,  in  Geaster,  the  kernel  is  con- 
verted into  a  bag,  formed  of  the  delicate  reti- 
cular membrane,  described  above  as  its  proper 
investment.  This  bag  contains  a  dark-brown 
di£9uent  mass,  composed  of  the  remains  of 
the  basidia  and  filaments  along  with  ripe 
spores.  Finally,  the  membrane  gives  way,  and 
the  spores  are  disseminated  in  the  shape  of  a 
light,  diT-looking  powder. 

36w  We  next  pass  to  the  consideration  of 
the  Fungi,  among  which  the  spore,  instead  of 
being  produced  at  the  summit  of  a  basidium, 
or  at  the  extremity  of  a  simple  filament,  is 
formed  in  the  interior  of  a  vesicle  or  pouch, 
which  is  called  a  theca  or  ascus.  Of  these, 
the  first  which  we  shall  mention  belong  to  a 
group  of  subterranean  plants,  of  which  the 
truffle  is  the  best-known  example.  The  recep- 
tacle of  the  truffle  consists  ot  a  fleshy  mass, 
throughout  which  numerous  sinuous  cavities 
are  interspersed.  Each  cavity  is  parti v  lined, 
partly  filled  with  the  thecse  and  the  cells  upon 
which  they  are  supported.  This  receptacle, 
like  that  of  all  other  Fungi  with  which  we  are 
acquainted,  originates  from  a  pre-existing 
mycelium.  In  its  unripe  condition  it  displays 
on  section  a  number  or  sinuous  empty  cavities, 
which  either  communicate  with  each  other, 
or  open  at  one  or  morepoints  of  the  external 
surface.  As  the  truflte  advances  towards 
maturity,  the  cavities  are  obliterated  by  the 
formation  of  a  whitish  tissue ;  so  that  on  sec- 
tion, we  observe  the  whole  to  consist  of  two 
substances — the  one  translucent,  of  firm  con* 
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■iirtcnce  «nd  of  adnit-brown  colour;  the  other        37.  ThcMcophoroiii  Fungi  irc  nftacutd 

white  and  opaque.     The  fonner,  which  cor-     in  their  limpleit   fbnn   by  the  UradiaiB,  ■ 

fRDiily  which  hai  been  nudied  b;  Bnwregi 

1b-  145.  obeerven  on  account  of  the  deMnictiic  jn- 

pertiea  of  the  plantt  hdongii^  to  it    Tl* 

DMU  which  ie  fbrmed  by  the  grovtb  of  iki 

^^--<.~.«-j  ■'•ti'"i>'''i*i.-oS-*'  a"""  reproductive  orguta  of  Uredo  undo'  tW  ^ 

■,pi,^'i^^j;,Yj;.--x«Y^^^~^^°  denrU  of  the  leaves  oftbe  pluunpoobck 

V^- ',    ■;'     ""  ■'"S'l^P-^SA"''  it  grow*  paraiiticallj,  may  be  mtly  coopnd 

'<. '^..^.  ^    •''\:fil  to  a  puitule,  a  gnunous-looking  wbttian. 

occupying,  ai  it  were,  the  place  of  the  pa. 

« : .-.'j,  ^(^  ^^. 


■\  ' ''-~--\-.\  .-^      '-,'"/-.  "e  find  that  it  ia  houuded  bj  ikiodof  nrt- 

gular  wall  or   lining   of  pynfom  cclli,  ik 

■mailer  end*  of  which  rcat  upoo  a  reticular 

,  cushion  of  mycelium.    Theae  are  probablj  the 

enlarged  extremitiea  of  themycdtan  fihiMnti, 

with  wliich  many  of  them  can  be  dittiDali 

'  (raced  to  be  connected.    Towinli  the  bur  ti 

the  CBTJty  other  celts  are  developed,  ntts- 

liling  those  firat  mentioned  in  their  {eoenl 

form,  as  well  as  in  their  relation  to  the  oitr- 

lium.     In  theae,  howerer,  the  menimc  a 

produced  inferiorly,  so  as  to  form  s  tabula 

pedicle ;  while  In  the  club-shaped  mftr  a- 

tremity  it  it  lined  by  a  conaiderable  itfiMtf 

granufar  protoplasma,  ao  that  here  tb«  ctncnl 

cavity  M  very  much  anialler  than  that  of  tke 

external  membrane.     It  ia  in  tha  cavitj  llul 

the  spore  is  formed,  at  first  not  eiceeiW  ** 

in  ate,  hut  alWwards  increasing  at  de  n- 

„     .  penae  of  the  protopUaau,  so  as  alnoal  Id  LI 

S-»™qfpartD/(A<™^r«i.o/<.  TV.^,  a*«i    the  theca.  In  other  geoera.  M  in  PhsMidis* 

there  are  pedided  cells  oTa  sinidar  form,  wd 

«.  oater  Isyn- of  the  peridiom  conriiUng  of  a     originating  in  a  simiUr  manner,  which,  h>» 

of  the  t^n,^  formM  of  fllameDtou.  ^s  oontinB-     f  «^,  instead  of  one  apore,  devdop  a  «^ 

«us[th  tbitofe,aaBofthcvB[UBint«nug,orp*r-     in  their  interior ;  theae  aporcaareama^  ■ 

litlon)    by  which    the  compartments  (origirully     linear  series,  and  are   lonned   in  the  ■* 

mtSUm)  of  the  InifflB  are  Wnded.     Foruou  of     manner.      The  prolOplaSflOk,  bowem,  D«W 

t«o  of  ^h*«  computninii.  u.  hkd  with  the  ibecB     disappears  completely,  but  mnaias  as  s  am 

and  -pt«e  fiUmenU  which  ih.y  co-i^n.  „^  j^^  consistent  mimbrane.  glocng  the -^ 

reqwnd.  to  the  partition*  which,  intheyounR    'J"'"  to  the  sfwre^ase  which  eacto.*'  ^ 

ataiTof  the  truS;,  separated  the  ca.itiea.  b    S?-e  °f  the  Ured.neae  powew  a  ey."fc?*  » 

coniinuoua  with   the  MtemJ  tissue  which    mindsusof the  peritheo™  rfthe  Spbw* 

composes  the  envdope  or  peridium,  and  con-     !£•*"**  '.''•',  "VT/^fif  ''^  ™S 

stituW5.e.enaint^o?Viitadini.s     The     The  cyst  is  fonned  (CEcidnin.)  of  a  aa^ 

lamin.   which  it  forms,  consist  of  fihmienta    W^  of  roundish  eels' 

running,  for  the  most  part,  parallel  to  each       38- Fromihe  Ur«iine«  wepa- ^a-D-d 

other.    TTie  white  sub.'tance  which  occupies    t™"""™  "  i^e  Discomyceie- »d  ^ 

the  origin^  cavities   of  the  tuber,  is  foriied     '^I'^L.   ^T   P^"   ^i^^'J^-T^ 

of  clo*^  tubes,  which  are  given  off  in  great    ^l"^  ''^  '°i*'^  '""^  *'?  ""LIT^ 

number,  from  the  .urfaces  of  (he  lai^inie.    V""  J""?   ^°Z"    ""'    ,    '   ^"^T^tJl. 

These  tube^  which   ^  the  termination,  of    f^o-ft  tTlatK.n.h.p  not  only"  ij;;^-*?; 

the  eianwnts  of  which  the  lamirue  are  com-     •"""  *''!t"S^^'°'''^i.*'I?*t     "^E-I- 

posed,  are  of  two  kind..     Some  are  of  equal    ^^  T*'^  ^"^  '*"t  ^  "^T^ 

Sluwter  throughout,  and  divided  at  intcTlals    ^'^'J^'^'J^^^  '^^^  -""^JL.^ 

by  septa :  oth^.  much  shorter,  are  dilated  at    P'""  -■""*  '^'^T^,  "?  'r"^Sfr  tE 

.fieirext;emiUe.  and  contain  .»«.  (thecte).    S"  "^  '"'J^"  ^'^^  "^.^J^tJ^ 

Each  theca  is  «.  obovate  veafcle.  and  con-     fj^'^^l^r^^ '^  ^I^T!^"!.  '  ^^ 

lains  two.  three,  or  more  spores,  never  more     '*"'  «^«'«  ^  •['"j''  """"^j"-"^ 

than  eight.  Each  .pore  i.  invested  with  abeau-    ^^■"'-  ?f  *  'i*.*"f«'   '?«:  "^JIJ^ 

tifnlly  r'^iculste.  oT^^cimes  warty  epi.pore.    '^-  .^^  it^ul^^^/^S^^ 

wiihin  which  msy  be  distinguished  a  smooth        "•"■'"'"  ■  j  -^^:    j™"  jVj  _ 
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cooposed  of  polygonal,  tabular  cells  i  it  is  Pvrenomycetes  and  Discomycetes,  which , 
lined  by  an  inner  byer,  formed  of  the  com-  while  they  resemble  those  hist  named  in  th  e 
Deiicements  of  the  paniphj^ses  and  thecas,  and  general  outline  and  structure  of  their  recep- 
of  the  filaments  with  which  they  are  con-  tacles,  differ  from  them  completely  in  the 
oectedi  The  thece  are  obovate  cells,  the  mode  of  origin  of  the  spores.  The  simulta- 
neous occurrence  of  some  of  these  forms, 
py  I  j^  along  with  their  ascophorous  analogues,  or, 

^'       '  in  other  instances,  the  successive  devdop- 

ment  of  both  kinds  of  receptacles  in  toe 
same  position,  had  been  frequently  observed, 
and  had  gifen  rise  in  the  minds  of  some  my- 
cologists to  the  suspicion  of  the  existence  of 
a  relation  more  close  than  was  generally  ad- 
mitted. This  suspicion  did  not,  however, 
take  a  sufficientlv  distinct  form  to  lead  to 
observation  until  the  MM.  Tulasne,  in  a 
series  of  researches  scarcely  completed,  liiowed 
that  the  genera  in  question,  hitherto  con- 
sidered as  distinct,  were  in  fact  identical,  and 
that  receptacles  containing  thecse  and  para- 
Thttm  amd psrapkjfta  of  Sfkmria^  oftotU  800  diem,    physes,  are  produced  on  the  same  stroma,  or, 

m  other  words,  on  the  same  individual  pkint, 
I.  ^i.*!.*^  If  '^  those  which  contain  acrogenous  spores, 

mnbrane  of  which  is  of  extreme  delicacy.  40.  The  earliest  researches  of  MM.  Tulasne* 
When  fully  formed,  they  contain  from  three  to  y,^^  directed  to  the  Pyrenomycetes.  In  some 
eight  oval  aporcs^  the  epispores  of  which  are  gpecies  of  Sphoeria,  they  found  not  only  that 
in  the  early  condiuon  ddicate  and  peUuad,  the  same  stroma  produces  receptacles  with 
but  by  degrees  become  brown  and  opaque,    acrogenous   spores,    which  are  followed  by 

others  bearing  thece;  but    that,  under  cer- 

j^  I  J..  tain  circumstances,  it  may  give  rise  to  spore- 

^'  bearing  organs,  of  a  much  aimpler  character; 

viz.  branching  filamentous  pedicles,  bearing 
at  their  terminations  single  spores,  and  rising 
directly  from  the  mycelium  filaments,  with 
which  they  are  continuous.  In  thu  condition 
the  plant  cannot  be  distinguished  fit>m  a 
thread  Fungus,  and  has  been  hitherto  described 
as  such. 

41.  The  later  observations  of  MM.  Tulasne  f 
which  are  much  more  in  detail,  refer  almost 
nipt^ort»rf  OmatgkmFraiigulm,Z50diam.        entirely  to  Discoroycetes.      In  a  species  of 

Rhytisma,  a  genus  of  Discomycetes,  which 
inhabits  the  epidermis  of  the  leaves  of  plants. 
The  eoDteoU  of  the  spores,  as  is  observed  the  stroma  at  first  presents  the  appearance  of 
throoghout  the  higher  Fungi,  consist  of  a  fluid  a  bkick  spot  of  vanous  extent  on  the  surface 
bMded  with  oflv  granules.  The  thecse  are  of  the  leaf.  In  the  substance  of  this  stroma 
amnged  with  their  long  axes  perpendicular  the  first  receptacles  are  formed ;  they  are 
to  the  imier  auHace  of  the  perithecium  from  cushion-shaped  capsules,  furnished  with  api- 
•hich  they  spring,  and  are  intermixed  with  a  cial  apertures,  like  those  of  Sphoeria,  and  are 
greater  or  leas  number  of  slender,  cylindrical  entirely  occupied  by  a  pulpy  nucleus,  whichcon- 
pvaDbyaea.  The  whole  perithecium  is  usually  sists  of  slender  branched  filaments,  often  so  long 
cafcioped  in  the  filamentous  stroma  or  mv-  as  to  project  considerably  beyond  the  aperture, 
odium,  frooi  which  it  takes  ite  origin.  The  These  filaments  bear  at  their  extremities 
Diicoraycetea  are  represented  by  the  Pezize;  innumerable  minute  linear  sporules,  which 
between  these  and  the  Sphoeriae  there  are  dif-  are  enveloped  in  an  abundant  mucilage,  and 
fercaces  of  external  form,  which,  though  they  are  expelled  from  the  ripe  capsules  in  the 
itr^  the  superficial  observer  as  important,  form  of  a  long  cirrhus.  After  the  capsules 
•re  m  reality  trivial.  While  the  receptacle  of  which  are  developed  during  the  early  summer 
the  Sphsria  is  a  cyst  with  an  apicial  aperture,  months  have  discharged  their  contents,  they 
that  of  the  Penia  is  a  cup-shaped  disc,  the  are  succeeded  by  the  lirelliform  discs  of  the 
concave  suHace  of  which  looks  upwards.  This  perfect  Rhytisma.  These  do  not  arrive  at 
nv&ce  is  lined  with  an  ascophorous  mem-  maturity  until  the  following  spring,  and  bear 
brioe,  which  resembles  in  every  respect  that 
oft  Spboeria. 

39.  Along  with  the  Peziae  and  Sphceris  and  ,  .V^^'^ ,  "^  rAppanfl  reprodactsnr  dans  let 
those  allied  «eoera  which  resemble  them  |*^^^  «*  le.  ChampignoDa,  Ann.  dee  8c  Nat  8m«. 
iaprodncingtfieir  spores  enclosj^  in  thec«,  ^  NliveuisRecheithes,  &c  Compte.  rendu., 
there  are  other  forms  also  included  m  the    s^mce  da  18  Dec.  1852. 

Q  2 
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upon  their  upper  surface  thecae  and  parapbysea 
like  those  of  a  Peziza.  In  otner  genera 
M  M.  Tulasne  found  that  the  ascophorous 
receptacles  are  preceded  by  capsules  which 
proouce,  instead  of  the  linear  sporules  above 
mentioned,  cylindrical  spores  of  a  much  larger 
size,  each  of  which  is  supported  at  the 
extremity  of  a  pedicle  of  its  own. 

42.  Thus  in  the  plants  under  consideration 
we  find  that,  without  counting  the  sporules 
which  are  produced  by  filaments  rising  directly 
from  the  stroma,  there  are  no  less  than  three 
varieties  of  spore-like  structures  which  can 
be  easily  distinguished  from  each  other.  All 
of  these  may  be  produced  upon  the  same, 
individual,  and  one  instance  is  recorded 
in  which  a  cupule  of  a  Peziza  was  found, 
which  bore  among  the  normal  thecae,  para- 
physes  with  innumerable,  slender,  hnear 
sporules  at  their  extremities.  As  has  been 
already  hinted,  the  capsules  which  contain 
acrogenous  spores,  have  been  hitherto  con* 
sidered  as  belonging  to  genera  distinct  from 
thoae  represented  by  the  ascophorous  recep- 
tacle with  which  they  were  found  associated. 
The  genus  Cydspora  is  characterised  by  a 
structure  which  corresponds  completely 
with  that  of  the  capsules  described  above 
in  Rhytisma ;  and  other  genera  as  e.  g. 
8pon>cadus  have  a  simiUr  relation  to  the 
capsules,  containing  the  larger  variety  of 
pedunculated,  cylin£ical  spores. 

43.  In  order  to  facilitate  the  description  of 
these  various  structures,  a  nomenclature  has 
been  devised  hj  MM.  Tulasne,  which  may 
be  adopted  with  advantage.  The  minute, 
linear  sporules,  which  are  produced  at  the 
extremities  of  branched  filaments,  like  the 
paraphyaes  of  Sphitria^  are  called  spermatia. 
The  cylindrical  bodies  of  much  lai^  size, 
which  are  borne  each  at  the  extremity  of  a 
stiptttfonn  cell,  are  named  stylospores ;  while 
the  term  spore  is  reserved  to  those  which  are 
formed  in  the  interior  of  a  theca. 

43.6tff.  In  a  third  "Memoire**  which  has 
appeared  since  the  above  paragraphs  went  to 
press,  MM.  Tulasne  have  further  prosecuted 
their  researches  on  this  interesting  subject. 
The  followmg  is  an  abstract  of  their  account 
of  the  development  of  a  Pyrenomyces  (Ce- 


nangium),  which  inhabits  the  bark  of  dead 
branches  of  the  black  aUer  (Rhamnua  Frui> 
gula).  The  plant,  in  its  natural  positioo,  » 
represented  inJSg.  14B.  The  mycelium  ramifies, 
in  all  directions,  m  the  subslanee  of  the  tnacr 
bark  of  the  dead  branch.  From  its  fibmrmt 
there  .spring,  at  irregular  mtervab,  the  re* 
ceptacles,  which  as  they  developc;  bunt 
through  the  outer  bark  and  epidermis  and 
exhibit  the  various  forms  represented.  The 
simplest  variety^^^.  148.  a)  resembles  in  stnic> 
ture  the  organ  acscribed  in  §  49.  as  occorrtng 
in  Scutula.  In  form,  it  is  rounded,  but  at 
the  same  time  somewhat  conicaL  Tliefttjlo- 
spores  {JSg.  149.  a)  which  it  cootainsLsrt 

rig.  149. 


o,  gionp  of  stylospores,  with  a  fragment  of  tbc 
of  the  receptacle  in  which  ther  are  carlo 
hp  dmilar  groop  of  spermatia.  About  SOO  daaa. 


curved,  crescentic  bodies,  supported  oo  pedi- 
cles, which  have  an  arrangement  pcrlectiv 
similar  to  that  observed  in  Scotoia.  Tbe 
receptacles  or  cupules  in  which  tberse  srv 

Produced  are  deserving  of  great  attcnfsc^ 
n  the  early  condition,  their  ionn  ia  cyathcNd 
{JSg.  148.  r),  and  they  resemble  thoae  de* 
scribed  (§41.)  in  Rh>tisma.  Tb^  contaaa  m 
this  time,  innumerable  spermatia  (fy*  149.  ^V 
these  being  sup^rted  on  filaments  wkici 
spring  from  the  mner  surfiue  of  the  cnp,  at 
well  as  of  its  margin.  As  the  organ  growi. 
it  expands,  and  finally  beeoma 
(JSg.  148.  b),  when  it  possesses  the 

Fig.  150. 
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rnraMDted  b  ^.  1  SO.  The  central  portion  Fungi.  From  the  surface  of  the  inferior  iam- 
M  tfaecfocb  lined  by  mn  ascopborous  mem-  are  giren  off  numerouB  laminar  root-lik« 
bine.    He  orerfaanging  inai^nal  fold  stiU 

eiliikht the filamentabeanngiqiaiiialiB, which  ^^  .., 

chg»cfwi>td  the  earlier  condition  of  the  ^' 

mepMde.  Our  authors  are  iodined  to  admit 
thu  the  fpennatia  are  to  be  conaidered  as  a 
n^  prodoct,  and  the  whole  organ  as  analo- 
gmu  to  a  btnuaphrodite  inflorescence.  The 
rdstiveiMaiCion*  of  the  spennatia  and  thecB 
ntn  simiirablj  adapted  to  insure  their  con- 
tact with  each  other. 

44.  We  now  pass  to  the  Lichens,  with  re- 
elect to  which  (be  greater  part  of  our  infbrma- 
tna  B  spin  owing  to  the  researches  of  MH. 
Tulssoe.*  Inthesephu)t9,asintheFu[^,the 
ItTsrisstion  of  the  spore  consists  in  the 
amnion  of  a  hollow  filament  from  some  part 
ofiuiurftce.  This  filament  which  is  simply  an 
dteonon  of  the  spore-membrane,  bruiches 
rmstedly  and  SFprntds  orer  the  surface,  on 
vDich  the  sporr  has  been  sown ;  at  the 
mat  diae  it  diTides  by  numerous  sq>ta, 
vhicb  occur  at  irregular  intervsls.  'Ry  the 
mttdwiniiie  of  the  resulting  ramifications,  a 
nrona  is  fonned,  to  which  the  term  hypo- 
ihsllui  is  applied,  aod  which  constitutes  the 
legeadTe  system  of  the  future  lichen.  So 
br  tbe  derelopmetit  is  the  same  as  the  Fungi. 
At  s  longer  or  shorter  period  tStet  the  form^ 
tioD  of  the  hypothallus,  we  begin  to  obserre 
DfioD  its  surface  a  whitish  layer  of  apheroidsl 
tcllitlcs,  iatimately  united  with  each  other,  as 
■tU  u  with  the  filaments  from  which  they 
t>b  their  origin.  This  layer  serves  as  the 
poondwork   for   a  second  formation  of  glo- 

bdwcdU.  These  are  distinguished  from  their  appendages.  The  medullary  substance  con- 
cndeteisors,  as  well  by  the  r^ularily  of  their  sists  of  a  filamentous  central  layer,  tbe 
Wi,  ss  by  the  granules  of  chlorophylle  elements  of  which  resemble  those  of  the 
■hicfa  they  contain.  They  are  called  gonidia,  hypothallus,  and  are  directly  continuous  with 
sod  are  peculiar  to  the  Lichens,  among  which  tnem ;  on  either  side  of  this  layer,  between 
tixir  occurrence  is  almost  constant.  it  and  the  cortex,  or  rather  embedded  in  its 

4Sl  Such  is  the  origin  of  the  tballus,  which,  subsunce,  are  the  gonidia,  which  form  a  green 
ilibougfa,  St  firat  si^t,  it  appears  to  consti-  tissue,  distinguishable  by  the  naked  eye. 
nae  the  whole  plant,  forms  only  a  part,  and  To  these  a  special  fiinclion  is  assigned,  which 
thsl  not  the  moat  essentia]  port  of  its  T^e-  shall  be  noticed  at  the  conclusion  of  the 
ttiTe  system.  In  the  Verrucarise,  the  most  article  under  the  head  of  Gemmation. 
■isiply  ormnised  Lichens  with  which  we  are  46.  We  have  next  to  describe  the  recepta- 
sc^niei^  it  doea  not  attain  to  any  h|eher  cles,withinarupon  which  thespores  or  spore- 
dnelopment  than  that  above  described,  like  organs  (spermalia  and  stylospores)  are 
The  receptacles  (apothecia),  which  closely  product.  Ofthese  there  are  three  varieties, 
nseniUe  those  of  a  Sphceria,  are  formed  to  which  the  terms  apolheaa,  tpermogoma, 
iqwithesarlace  of  the  hypothallus,  which  can  and  }>^mtife>.  have  been  applied.  The  roost 
Mly  be  distinguished  Jrom  the  stroma  of  common  form  of  the  apolhecium  is  that  of  a 
tlw  Fungus  by  the  presence  of  scattered  col-  lEic,  which  may  be  plane,  convex  or  cup- 
iMioiis  of  gonidia.  In  the  more  complicated  shaped.  This  form  is  that  which  charac- 
wisceous  Lichens,  such  as  Parmelis,  the  tenses  the  gymm>carpout  Lichens.  In  the 
inture  thallus  is  formed  of  two  kinds  of  Angiocarpeir,  the  organ  is  closed  upwards, 
OMat*,  the  medullary  and  the  cortical.  The  its  superior  surface  becoming  internal,  so  as 
nxtical  tissue  fonns  two  layers  —  an  inferior  to  form  a  conceptacle  like  that  of  the  Pyreno- 
>sd  superior  —  and  consists  of  thick'walled  mycetes,  the  form  of  which  is  subject  to 
crlli  intimately  adherent  to  each  other,  and  considerable  variation.  In  either  case,  it  is 
rtKRibling  those  of  analogous  structure,  composed  of  two  layers,  the  inferior  or  ex- 
■tiicb  so  oAen  form  the  peridiB  of  the  higher  temal,  being  formed  of  thick-walled  cells 
which   are    soldered  together,  and  resemble 

'  KJSL  poor  mojv  i  I'Histoirs  orgsnographlqns  *^'^^  "f  the  epidermal  lavers  of  the  thallus. 
*t  I^TMkflqDc  da  Lichens,  Ann.  des  Sc  Nat.  The  supenor  or  internal  layer  is  culled  the 
*»•  S.  L  xvii.  pp.  6.  sod  178.  lanma  proiigera.    It  is  formed  of  two  kinds 

ct  3 


Ouillia.  200  iSam. 
obserre  a,  Lsmins  proligers,  consisting  of  tbscn  and  pars- 
hrmirinl  phywis;  i,  tiMuBof  thick-wnlled  ceUs continaDos 
with  the  cortical  tissue  of  the  Ihsllns.  Subjacent 
to  this,  but  sepanted  by  an  irregulsr  luia  oT 
gonidls,  is  the  medolluy  fllamentoas  layer. 
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of  elements :  first,  the  paraphyiet,  which  are 
linear,  clavifomi  filaments,  composed  of  from 

Fig.  152. 


Stctkm  offnutfMl  Aaatu  of  SHeta  pmfmtmaeea, 

about  20  " 


a,  dlseoid  apotbednm.  The  yertical  lines  indicate 
the  lamina  proligera ;  «,  spermoffonia  containing 
spermatia;  if  empty  spennogonla. 

six  to  eight  cylindrical  cells,  joined  end  to 
end;  and  secondly,  the  tkeat,  which  are 
obovate  vesicles,  each  containing,  almost  in- 
variably, e^ht  spores.  These  dements  are 
arranged  side  by  side,  their  lane  diameters 
being  perpendicular  to  the  sunace  of  the 
apotbedum.  They  appear  to  be  glued  toge- 
tner,  even  in  the  fiill^  formed  apothecia,  oy 
an  intermediary^  gelatmous  substance,  which, 
however,  there  is  good  reason  for  supposing 
to  be  nothing  more  than  a  thickening  m 
the  external  membrane,  from  which  it  cannot 
be  distinguished,  either  in  respect  of  its 
chemical  or  other  characters.  looine  colours 
this  substance,  as  well  as  the  external  mem- 
branes of  thecae  and  paraphyses,  blue, 
without  the  addition  of  sulphuric  add.  In 
the  early  condition,  the  cavities  of  the  theoe 
are  occupied  by  a  yellow,  pbutic  material, 
out  of  which  the  spores  are  afterwards  formed. 
The  thickness  of  the  external  starchy  mem- 
brane is  at  this  period  relatively  more  consi- 
derable than  later;  as  the  spores  increase 
in  size,  it  graduallv  diminishes.  The  struc- 
ture oi  the  fully  formed  spore  is  best  ob- 
served in  those  species  in  which  it  is  largest. 
The  spore-membrane,  of  considerable  pro- 
portional thickness,  is  smooth  and  semi- 
transparent,  whollv  unaltered  by  iodine  and 
sulphuric  acid.  The  contents  consist  partly 
of  mucous  granules,  which  are  colDured 
brown  by  i^ine,  partly  of  yellowish  oil 
globules.  The  whole  is  usually  invested,  even 
after  its  escape  firom  the  tbeca,  with  the 
still  adherent  remains  of  the  inner  proto- 
plasmic laver,  by  which  it  was  immediately 
surrounded.  In  form,  the  spores  are  most 
frequently  ellipsoid  and  unilocular.  In  other 
instances,  however,  they  are  divided  by  one 
or  more  partitions.  Tjiis  division  is  either 
complete,  so  that  the  spore  resembles  two 
obovate  cdls  joined  by  their  larger  ends  ;  or 
incomplete,  the  septa  being  in  some  cases 
scarcely  distinguishable  from  the  protoplasmic 
contents  of  the  central  cavitv. 

47.  The  spores  are  discharged  from  the 
thecae  with  an  elastic  force  often  suffident  to 
project  them  to  a  considerable  height  above 
the  sur&ce  of  the  apothecium ;  a  fact,  which 
M.  Tulasne  seems    to    have   shown  to  be 


dependent  on  the  great  capabilitjr  of  miain% 
moisture   possessed  by  the  laouaa  profigen, 
which  mudi  exceeds  that  of  the  tinae  iaune- 
dtatel^  subjacent.     It  resembles  shofctkr 
what  la  observed  in  the  Pexiias,  whose  ipom, 
it  is  well   known,  are  projected  villi  mA 
force  as  to  form  a  cloud  above  the  receptacle. 
46.  We  have  next  to  notice  the  raasnabie 
oigans  which  Itzipohn*   described  u  tbc 
antheridia  of  the  Lichens,  and  to  which  be  m 
the  first  to  assign  a  distinct  function.    Tbcf 
had  been  previously  adverted  to  bj  Kvcnl 
botanists,  and  had  Men  ustialljr  conndcfed  ii 
parasitical  Pvrenomycetes,  which  theydoidy 
resemble.    They  consist  of  conceptacksos* 
bedded  bdow  the  upper  surface  of  the  tbsUns ; 
thdr  presence  is  revealed  by  the  appcanacc 
of  blackish,  proiectinff   pointi,  scattcnd  tf 
irregular  intervals.    The  form  of  these  ofipsi, 

F^.  153. 
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The  spennstia  era  seen  eecaptng  ia  aambm 
from  the  apicial  aperture  of  the  orgaa. 

which  MM.  Tulasne  have  named  tpamth 
gonis,  is  globular,  ellipsoid,  orobkNig.  Tbcf 
external  envelope  is  freouentlv  haid  aei 
crustaceous,  and  usually  blackin.  The  caiicj 
may  be  simple  or  multiple ;  in  the  bttcr  a« 
all  the  compartments  or  sinuses  open  si  ow 
ostiole.  The  whole  of  the  cavity  is  ocaipM  ^ 
a  filamentous  rissue^  which  consists  of  t«o 
elements — vix.,  spermatia  mad  tbe  orgt»  «f 
which  they  are  supported.  The  btter  vt 
simple  or  branched  nhunenta.  which  arr  c«- 
all^  undivided,  but  occadonallv  jolted.  IV 
originate  from  the  inner  sorucc  of  the  at* 
eeptades;  At  their  summits  and  articnhrtvA 
they  bear  the  spermatia,  which  are  strayfe  •' 
curved  linear  omns  of  great  tcnoitv,  v- 
are  motionless.  They  are  coloured  brova  h 
iodine ;  both  the  spermatia  and  fihf*****  ^ 
embedded  in  an  abundant  audl^e ;  mast  • 
the  former  are  sterile,  and  are  so  loact^ 
they  project  beyond  the  opening  of  the  roe> 
ceptacle  like  a  kind  of  drrbos.  The  «hL*« 
structure  corresponds  in  every  reepect  ^^ 
that  of  the  spennatia-bearing  coat^taekt  d 
the  Discomycetes  and  Pyrenooiyestes. 

49.  To  a  third  variety  of  conccpCack,  V  ^ 
Tulasne  have  assigned  the  txile  of  pycafti* 
This  organ,  althoi^  it  has  only  ben  o-- 
served  in  two  genera,  Abrothallua  mi  ' 

•  Bot  ZeitoDg.  1850.  &  tit. 
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it  no  ku  ioportanty  as  forming  another  con- 
Dcctiog  link  between  the  Lichens  and  Fun|^. 
The  special  characteriMtic  of  these  organs  is 
to  be  found  in  their  containing,  instead  of 
tbecv  or  jMiraphyses,  stylospores,  supported 
M  itipititorm  pedicles  or  basidia.     In  their 


rtg.  154. 


of  the  tamtf  abomt  150  diam. 

The  tt/kispores  are  escaping  from,  the  apper  ori- 
fice of  Uie  oigaa.  (The  figares  from  148  to  164  in- 
dn^jt,  ut  after  TaUsoe.) 


gencnl  form  they  resemble  the  spermogonise, 
but  their  walls  are  thicker  and  they  are  Tai^ er. 
Like  them  they  are  provided  with  a  vertical 
Miole.  The  atylospores  are  oblong,  cylin- 
drical boifies,  more  than  twice  the  len^n  of 
Ibe  spennatia  (from  ^bW  ^^  rhrv  ^^  ^"  inch), 
oUute  at  both  ends,  very  slightly  curved, 
colourless,  and  containing  only  granular  pro- 
toplasma.  They  are  supported  on  pedicles, 
which  have  the  same  arrangements  as  in  the 
apcmiogoniae.  They  are  simple,  linear  tubular 
6laments,  which  taper  towards  their  extre- 
mities. Just  as  the  ^permogonise  correspond  to 
tbe  spermatium-bearing  organs  of  the  Fungi, 
the  pycnidea  correspond  to  those  receptacles, 
cootaming  stylospores,  which  we  have  had 
occasion  to  describe  both  in  the  Discomycetes 
and  PyreoomyceCes. 

50.  Smwmaxy. — The  reproductive  organs  of 
the  Fungi  and  Lichens  are  of  five  kinds  :— 
1.  Spoi^les,  which  are  formed  hj  the  con- 
itrictjon  and  subsequent  separaUon  of  the 
cxtrcmitjr  of  a  airople  cylindncal  filament ;  2. 
Spennatia  with  their  supporting  pedicles  ;  3. 
^ylospores,  widi  their  styles ;  4.  Thecae  or 
■sci;  5.  Bandia,  with  their  basidiospores. 

Of  these  the  last  mentioned  are  to  be  found 
only,  as  we  know  at  present,  in  Fungi  which 
tft  provided  with  no  other  renroductive  orean. 
Tne  first  (bur,  on  the  other  band,  all  of  them 
occur  in  plants  belonging  to  one  family  of 
Fungi — vu.  the  Disco-  and  Pyreno-mycetes : 
the)-  ilao  sJl  occur,  with  the  exception  of 
the  firrt,  among  the  Lichens.  They  may  be 
arruiged,  as  regards  the  complexity  of  their 
fonn  and  atmcture,  in  the  order  in  which  they 


are  placed  above,  the  simple  acrogenous 
sporule  standing  first.  A  similar  arrangement 
may  also  be  adopted  in  the  description  of  the 
corresponding  varieties  in  the  reproductive 
phenomena  which  manifest  themselves  in  con- 
nection with  each  variety  of  spore-like  body. 
As  regards  the  first  of  these,  nothing  further 
need  be  said,  as  the  formation  of  the  sporule 
bv  division,  as  described  above,  constitutes 
tne  whole  reproductive  process.  It  is  exem- 
plified in  the  stroma  of  a  Sphoeria,  when  in 
a  condition  corresponding  to  that  which  cha- 
racterises a  Melanconium.  The  spermatium 
is  found  only  in  a  special  receptacle,  the 
general  form  and  structure  of  which  remain 
always  the  same,  as  in  the  Cytispora-like 
capsule  of  the  Disco-  and  Pyreno-mycetes 
and  the  spermogonias  of  the  Lichens.  The 
stylospores  are  also  formed  in  special  organs 
(pycnides,  and  the  corresponding  organs 
among  the  Fungi),  which  diner  from  the  last 
only  as  r^ards  the  structure  of  the  parts 
upon  which  the  spore  b  immediately  sup- 
ported. Lastly,  the  receptacles  which  bear 
thecse  are  of  larger  size,  more  complicated 
in  their  structure,  and  later  in  making  their 
appearance  than  any  of  the  rest,  as  m  the 
instance  of  the  disc  of  Peziza,  the  closed  re- 
ceptacle of  Sphoeria,  and  the  apothecium  of 
the  Lichens. 

51.  The  Pyreno-  and  Disco-mycetes  are,  as 
we  have  seen,  so  closely  allied  to  the  Lichens 
as  regards  their  reproductive  organs,  that  the 
characters  of  the  two  families  seem  in  this 
respect  to  merge  into  each  other.  The  dis* 
tinction  is  to  be  sought  in  the  vegetative 
system.  The  thallus  of  the  Lichen  differs 
from  the  thallus-like  stroma  of  the  Fungus  in 
its  possessing  two  additional  elements,  the 
cortical  layer  and  the  gonidia.  We  observe 
their  first  appearance  in  the  most  simple  form 
in  Verrucaria. 

52.  There  is  as  yet  no  sufficient  ground  for 
definitively  concluding  that  the  reproductive 
functions  of  the  asci  and  spermatia  are  com- 
plementary to  each  other ;  or,  in  other  words, 
that  these  organs  are  sexual.  There  is,  how- 
ever, good  reason  for  considering  it  probable ; 
first,  because,  when  spermatia  and  asci  are 
produced  on  the  same  mycelium^  the  former 
always  precede  the  latter  in  their  develop- 
ment by  a  considerable  period,  just  as  among 
the  higher  Cryptogamia,  the  antheridia  precede 
the  arch^onia ;  and,  secondly,  because  the 
organs  on  which  the  spermatia  are  supported, 
and  the  asci,  stand  in  an  anatomical  relation 
to  each  other,  and  to  the  receptacle  within 
or  upon  which  they  are  formed,  which  closely 
resembles  those  of  the  antheridia  and  epispores 
of  theFuci,or  of  the  antheridia  and  tetraspores 
of  the  Florides.  We  are  well  aware  that 
these  analogies  do  not  afford  the  slightest 
proof  of  an  actual  correspondence  between 
the  organs  in  question.  All  more  direct 
evidence,  however,  is  absent ;  no  observations 
have  been  made  to  show  that  the  spermatia  or 
stylospores  exercise  any  influence  on  the  thecse 
or  their  contents,  and  on  these  important 
points,  therefore,  we  must  look  to  furtner  ob- 

q4 
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servations  for  the  grounds  on  which  an  opinion  gamia  form  a  aeries,  which,  cominendng  vkb 

may  be  formed.  the  frondose  or  membranous  Hepatiae,asoeodf 

53.  The  fif^h  and  last  variety  of  reproductive  through  the  Jungermanniae  and  Martinatic 
organ  mentioned  above,  is  the  basidium.  to  the  true  Mosses.  At  this  point,  the  thread 
The  Mushrooms,  along  with  another  group  of  is  interrupted,  but  is  easily  resumed,  and  M- 
Fungi,  which  is  distinguished  by  the  possession  lowed  through  the  Ferns  and  Lycopodiaccs  to 
of  loculate  receptacles,  each  loculus  of  which  the  Rhixocarpeae.  Between  these  Isst  sad  the 
is  lined  with  a  hymenium,  as  e,g,  Lycoperdon,  Phanerogamiae,  there  ia  anin  an  intervi)  of 
include  nearly  all  of  the  genera  in  which  it  obscurity,  which  is  succee£din  the  latter  by 
occurs,  and  form  Leveilles  order,  Basidio-  a  new  order  of  phenooMoa.  The  pbati 
spores.  The  order  is  a  very  natural  one,  belonging  to  the  series  before  us  are  cfasnc* 
and  between  it,  and  any  of  those  which  are  terised  by  their  displaying  a  reaular  ahcrnstioQ 
most  closely  rehited  to  it,  we  can  find  no  of  two  generations  which  oiSiBt  widely  in 
intermediate  forms  which  at  present  mi^ht  their  organisation.  Of  these,  the  first,  taking 
serve  as  euides  in  comparing  the  reproductive  its  origin  fix>m  the  germinating  spore,  deTdopi 
organs  of  the  one  with  those  of  the  other,  two  kinds  of  organs,  the  reproductive  (aac* 
The  basidiospore  is  distinguished  from  all  the  tions  of  which  are  complementary  to  nA 
other  acrogenous  forms  (stylospores,  sper-  other.  Oneofthese(arch^gonium)isde8tiDeil 
matia),  by  well-marked  and  easily-defined  for  the  reception  of  a  senn-cdl,  while  the 
characters — ^viz.  first,  by  its  much  greater  other  (antheridium)  sets  me  a  number  of  cor* 
complexity  of  structure ;  and,  secondly,  by  puscles  closely  resembling  the  antheroioidi 
the  very  peculiar  and  uniform  arrangement,  of  Chara,  which  have  been  already  described, 
according  to  which  the  spores  are  developed  It  is  from  this  germ-cell  that  the  second  pa^ 
in  fours  at  the  summits  of  the  batidia,  ration  commences  its  existence ;  its  derelofv 

ment  being,  as  there  ia  now  every  reasoo  to 

believe,  dependent  on  the  actual  contact  u/ 

Sbgokd  Part.  the  antherozoids.     It  dificra  completely  in 

form  and  structure  fii>ro  its  parent,  and  pus- 

Higher  Crtptogamia  and  Phanbrooaiiia.  sesses  only  one  kmd  of  reproductive  omn. 

This  organ  throws  off  germs  (jpomV  eaa  of 

54.  In  the  attempt  which  we  have  made  in  which  is  capable,  independently  or  any  ex* 
the  preceding  sections  to  discover  the  order  ternal  influences,  except  thoae  of  beat  snd 
of  succession  in  which  nature  has  arranged  moisture,  of  transfi>mung  itsdf  into  a  new 
the  various  fiunilies  included  among  the  individual.  This  in  its  tiuv  produces  jmli^')^ 
Algae,  Fungi,  and  Lichens,  we  have  en-  and  aniheridia,  and  thus  forms  the  starting 
countered   difficulties   at  every  step.     The  point  of  a  new  development. 

extension  of  the  same  inquiry  to  the  higher        56.  Supposing  the  historjr  of  the  deidop- 

Cryptogamia  and  Phanerogaroia  is  much  more  ment  of  the  plants  under  conoderatioo  lo  cooi- 

aatisfactory  in  its  results.    **  The  comparison  mence  with  the  germination  of  the  spore,  nd 

of  the  history  of  the  development  of  the  terminate  with  its  arrival  at  maturitv,  it  may 

leafy  Mosses  and  Hepatics  on  the  one  hand,  be  divided  into  two  periods.     Of  Uicae  tbe 

and  of  the  Equtsetaces,  Rhizocarpeae,  and  first  is  completed  in  the  full  detdopnieat  of 

Lvcopodiaceie  on  the  other,"  says  Hofmeister,  the  archegonia  and  pistillidia,  and  the  co«- 

'*nas  shown  the  most  complete  correspondence  bination  of  their  products,  so  aa  to  fona  la 

of  the  formation  of  the  fruit  of  the  one  with  embryo ;  while  the  second  tenninates  ia  tk 

the  formation  of  the  embryo  of  the  other.  AxU  development  and  distributionoftbe  spore*. 
The  archrgonium  of  the  Mosses,  the  organ        57.  Amons  the  lower  Hepaticc,  the  vcgcca- 

within    which    the   rudiment    of  the    fruit  tive  system  (frond)  consuts  of  a  simple  bmb- 

(Fruchtanlage}   is  formed,  has  a  structure  branous  expansion,  which  may  be  coosidcrBd 

altogether  similar  to  that  of  the  archegonium  equivalent  to  what  would  result  Iroa  the 

of  the  Ferns  (in  the  widest  sense) — to  that  soldering  or  fiisiny  together  of  the  leaves  sod 

part  of  the  prothallium  in  whose  interior  the  stem  of  a  more  highly  developed  plant.    Tbc 

embryo  of  tne  frond-bearing  plant  originatea.  frond  is  of  varioua  forms »alwavs  or^^in^* 

In  both  of  these  large  groups  of  the  higher  linear,  and  lengthena  at  one  (the  aatcrii^) 

Cryptogamia,  we  have  a  single  cell,  originating  extremity  only.    At  the  other  end,  whk^  a 

freely  within  the  hunger  central  cell  of  the  eariiest  formed,  cessation  of  vcgetatioB,  mi 

archegonium,  by  the  constantly  repeated  divi-  roarcescence  are  constantly  takingplaca    Tbe 

sions  of  which,  in  the  Mosses,  the  fruit — in  adult  plant  assumes  very  varioua  forms,  vhird 

the  Ferns,  the  leafy  plant,  takes  its  origin.    In  arise  from  the  repeated  bifurcation  of  ibc 

both  cases  the  division  of  this  cell  fails  to  original  riband-shaped  slioot.     In  the  pUat, 

take  place,  and  the  archegonium  aborts,  if  the  the  development  of  which  we  are  aboat  to 

spermatic  filaments  (Saamenfaden)  do  not  describe  (Anthoceros  Isvis)  aa^  one  of  the 

reach  it  at  the  moment  that  its  summit  gives  most  simple  of  the  Hepatic*  in  ita  structurrv 

way.'*  •  the  fully-formed  frond  is  a  lobed  c^P""^^ 

55.  The  higher  Cryptogamia  and  Phanero*  succulent,  dark-green  parenchyma,  we  fCDcrsi 

contour  of  which  is  circular.    We  riiall  di<  ^ 

•  Hofneisier,  Vergleichsnde  Unt«f«acbanf?en  der  **>«.  ^}^^^^  ^^  >*?.   development    into   t»o 

Kcimung,  Entfalinng  a.   Fmrhtbildung  bdherer  periods,  corresponding  with  those  laid  do«a  « 

Crypt4>gaiDen.  p.  18$».  Uipsig,  1851.  the  laat  paragraph. 
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SB.  ^nl  period,'  —  fVom  the  gernmatioa  dividea  bj  «  vertical   Mptum,  parallel  to  a 

a/ lit  tpsK  tiisa  a  tubular  filament,  which  plane  touching  the  ceotre  of  ita  outer  aur- 

a  coimtUd  direetlr,  by  sacceaaive  divisioDi,  face.      Tbit    meeti  the    perpendicular    wall 

iato  1  nniple  riband  jike  frond,  with  a  notch  last    formed    at    45'^,  and    dividea   the   cell 

ID  iU  anterim'  margin,  containing  a   young  into  an  external  tetrabedral,  and  an  internal 

Aoot.     At  whatever  age  the  plant   be  ob-  three-sided  compartment.    The  latter  divides 

wrrcd,   the   actively   growing    portions    are  twice  by  septa,  which  cross  each   other  at 

iboou  wbicfa    reaemUe   the   apore   plant  in  rieht  angles,  so  aa  to  form  a  central  group, 

fcnii   and   structure,   and    it   u   at  tbHoub  which,  as  it  rapidly  enlarges,  causes  the  fbur 

poinu  of  tbe  upper  sutbce  of  these  aboots  less  actively  growing  cells  by  whicb  it  ia  sur- 

diit  tbe  reproductive  organs  are  developed.  rounded  to  assume  a  tabular  form.      In  its 

AS.  Tit  development  of  the  anthendia  com-  further   development  it  is  converted  into  a 

Bience*  in  tbe  still  very  young  shoot,  by  tbe  mass  of  very  numerous  and  minute  resularly- 

nanlion'ora  circular  group  of  about  sixteen  arranged   tessellar  cells,  in  each  of  wnich  is 

of  the  superficial  layer  of  cells  from  those  of  founcT  "  a  lentil-shaped  vesicle  which  occupies 

the  tisRir  bdow  it.      There   results  a  small  the  greater  part  of  ita  cavity."    Shortly  before 

kn[il>tbaped  lacunainthe  pvenchyma,  which  the  antberidium  arrives  at  maturity,  the  mem- 
brane of  the  cells  disappears ;   the  vesicles 


r^.  155. 


float  free,  and  there  is  now  found  rolled  up  ir 
each,  a  spiral  fibre  of  from  £1  to  3  coils,  which 
ia  coloured  yellow  by  icKline.  The  ripe 
antberidium  presents  the.  general  form  and  ap- 
peaiance  shown  in  Gg.  156.  Tbe  cellular  mem- 

Bg.  156. 


JKtw  tf  aMUd  sAo^  0, 
Ikwl  iL  Imu  »  vUcA  Oca 
l^xi.    TV  ndHKnU  afOltat 
fi%m  ila  faor,  pm^tet  upward*  alo  Hi 


i^i^r^     a,  diagram  of  snthBridiam  of  theisms,  SfiO  diam.) 
b,  lenticnlai  celtules  contsiniog  aatharozoidi,  60Q 


i>  Elltd  with  watery  fliud,  and  roofed  over  by 
ilw  cellular  layer  above  mentioned."  Each  of 
the  cells  forming  the  floor  of  the  lacuna,  is 
ifiTided  by  two  aepta,  one  paraUel  to  tbe  axis 
of  tbe  frond,  aod  perpendicular  to  its  suriace, 
ibe  other  also  perpendicular,  but  cutting  tbe 
first  St  right  angle*.  The  membrane  of  each  of 
the  resulting  small  cells  buds  out  upwards,  so 
■1  to  pnqect  into  tbe  lacuna,  and  soon  after, 
tbe  oppa  prtijecting  portion  is  cut  off  from 
tbe  rat  by  a  transverse  septum,  and  becomes 
the  parent  cdl  of  the  antberidium,  A  second 
Upton  b  then  farmed  above  the  first,  and 
pnllel  to  it.  This  it  succeeded  by  a  third, 
vbich  is  inclined  to  the  horiion  at  a  small 
angle.  Aboveit  is  a  fourth,  nmilarly  inclined, 
bat  ta  tbe  of^nte  direction ;  next  follows  a 
fifth,  parallel  to  the  third,  and  so  on  alter- 
mttlT.  In  this  manner  is  formed  a  cylindrical 
pspillt,  conniiting  of  two  vertical  series  of  cells, 
tad)  of  which  is  a  segtnent  of  a  cylinder.  Each 
ii  next  taseded  bv  a  radiating  vertical  septum, 
•o  thmi  tbe  papilla  is  now  formed  of  four  in- 
stead of  two  vertical  columns.  The  penul- 
timate cdl  of  one  of  theae   columns  next 


llifMiMst  ia  Ipc  «L  pik 


is   abridgad  ftxim 


brane,  resulting  from  successive  division  of  the 
four  cells,  which  oiiginally  surrounded  the 
central  maas,  gives  way  at  the  apex  of  the 
oigan.  In  the  meantime,  tbe  layer  of  cells 
which  roofed  over  tbe  lacuna  has  split  open. 
The  escaped  spiral  filaments  (antherOMnds), 
as  seen  under  the  microscope,  soon  after  lose 
the  vesicles  in  whicb  tb^  were  enclosed  ; 
"  each  slowly  revolving  round  ita  own  axis, 
tauly  progresses  in  the  surrounding  water." 
60.  The  deveiopmenl  of  the  ardegoma  in  An- 
thoceroR  differs  irom  tfaatof  all  other  HniaticM 
in  its  mucb  greater  simplicity.  A  single  row 
of  cells  commendng  at  the  UH>er  surface  of 
tbe  j>oung  shoot,  and  directed  towards  its 
interior,  becomes  distinguished  from  those 
surrounding  it  by  the  quantity  of  granular 
mucus  which  it  contains.  The  lowest  cell  (^ 
tbe  series  becomes  larger  than  the  rest.  In 
its  interior  a  daughter  cell  (germ-cell)  which 
nearly  occupies  its  cavity,  is  formed  around  a 
pre-exiiting  central  nucleus.  The  contiguous 
walls  of  the  cells  forming  theremaindaof  tbe 
series  are  absorbed.  Hence  results  a  canal 
which  leads  from  tbe  surface  to  the  cavity  of 
the  basal  cell.  It  is  difficult  to  believe  that 
remarkable  can  have  any 
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other  object  thmo  the  admiBaioD  of  the  anthe-    embedded  in  the  pwenchjun  of  tb«  ilea  tt 

roioids.  the  parent,  and  cautea  abaorpdon  of  iti  cdk 

The  cells  in  the  nei^bourbood  «f  tW  on- 

¥ig.  1S7.  Rinallj  nx-aided  canal  Jeadinc  to  the  pra. 

nave    in  the    meaiiiuiiie    rajudlj    naibiplni. 

_^  Hie  upper  part  of  the  canal  now  cBdoMi  ibe 

growing  extremity  of  the  rudiment,  vbtdi, 

however,  is  leparated  from  it  by  a  qoanblj  of 

fluid.    It  opens  at  the  apex  of  a  nipple^h^ed 

ErqjectioD  of  the  upper  surface  of  the  lirosii, 
7  a  narrow  aperture  through  wbkli  the  coo^ 
cat  upper  extremity  of  the  rudiment  protiudci, 
and,  as  it  rises,  usually  carriea  with  it  ihie 
remaiDs  of  the  cells  iramediatelT  wtraniidiM 
g^  the  narrow  channel  throuch  wbicb  it  bai  (one! 

>rigln  of  th>  srcl»goniom,  th.  .hsd<d  vMicI  j.^.*"?;  .  ','.  ""JP"!^^  ^^  ^f^^ 
i.wV«ili.cM»tilati.tlwn»limentof  thsorgMi;  ch«w<:t«^tic  of  the  mature  fruit,  froai  wh>cfc 
IS  aivlugonjnm  immcdlalciy  bdbte  ImprtgnaUon.     ">e  generic  name  of  Antnoceroa  is  dennd. 

eS.  ChoKget  preparatory  lo  tie  (trwJnwaf 

ei.  Second prriad.^Fnte^caH(mo/  lie  or-     of  lie  tponri. —  An  axile  cylindrical  cotuBa. 

eHegoma.    In  the  greater  number  of  archego-     consisting  of  four  cellular  piles,  becoom  dis- 

nia,  development  ceases  at  the  point  above     tinguished  from  those  surroundiu  it  by  the 

described.     In  those  in  which   Uie  germ-cell    cessation  of  the  division  of  ita  cdls  fay  hon- 

faas  received  the  inSuences  necessary  for  its     xontal  septa.     In  the  Ujer  which  imiDedJaidj 

fructification,  this  last-named   body  enlarges     lurroundsit,  on  the  contrary,  dUviakin  by  hori- 

rapidly,  and  very  loon  divides  by  a  slightly     »>ntal  aepta  occurs  twice  m  frequody  h  ia 

any  other  portioD  of  the  Iruit.     tht  hitbcrto 

j^,  156.  homogeoeoua   parenchym    " 

Fig.  159. 


0/AUsd 


At^ufimimm  of  a*  tame  immedi 


oblique  icptum,  which  ii  followed  hj 

of  others,    altemately    inclined  in 

directions.    This  results  in  an   egg-> 

body,  perfectly  separable  from  the  surroui 

ing  tissues.    The  last-formed  sumnut-cell  oi 

divides  by  a  septum  which  is  inclined  not  in  Stetimi^ iH^-r^  finit  rf  At  m^  itO  J^i. 

the  opposite  direction,  but  in  a  direction  at^.        ,,       ,  ,,        ,  i     „    ,     ^      , - 

right2!^totbatoritspredece«or.    This  ^i^^Tjt^I'^.^'^P!^'^ ^^"jr^.  ^ 

U'followed  by  a  second  in  The  same  relation  ;  ^"vMS,  whIS  ^nitSat^.^SSTST^^ 

that  by  a  third,  and  so  on  continuously.    The  cell*  i/  qiorM  uid  alatDv-ialviariy  tb*  ut<i^ 

cylindrical   rudiment   now   consists    of  four  cdb  titai  whkh  tbcy  originate ;  a,  capHb. 
columns  of  ceils,  each  of  which  is    divided 

■ymmetrically  by  a  vertical  septum,  into  an  sequence  distinguishable  into  three  portion 

external  trapetoid  and  an  internal  three-«ded  —  an    external,    of    about    five    coorcoinc 

cell.     The  lormer  again  divides,  fint, by  aver-  layers  of  trapexoidal  cells  (the future  capaalri. 

tical,  then  by  a  horiiontal  septum,  both  of  an  aiile  portion  of  elongated  cotumaar  cdli 

them  perpentucular  to  the  sur&ce  of  the  nidi-  (the  future  columella),  and,  interposed  br> 

meni,  which  now  consists  of  four  central  eel-  tween  these,  a  tinde  layer  of  tabokr  ttfk. 

jular  columns,  which  are   enclosed  in  eight  whose  greater   sur&ccs  are  btiruantBl  (ite 

Other*  formed    of  trapexoidal   cells.     These  cells  from  which  are  formed  the  ^oras  aJ 

last  divide  by  vertical  septa,  alternately  parat  etaters). 

lei  and  perpendicular  to  the  external  surfiue,  63.  DevrkpmriU  o/tie  jjpnrer.— Tboae  ef  tt« 
by  means  of  which  the  rudiment  gradually  cell*  last  mentioned,  which  are  ikatiswl  to 
thickeoa.  This  process  goes  on  much  nxtre  become  the  niother>cdls  of  qMrea.  aocM  be- 
actively  at  the  lower  than  at  the  up|>tf  or  come  detached  bom  their  ■"ig'-t™*-,  kJ 
middle  portion,  in  eoosequence  of  which  it  aasurae  a  spherical  (brm.  Bacfa  at  §m  «•• 
becooMs  ctub-shaped  ;  its  swollen  base  bmi^  tains  a  large  central  nudeobWd  awlaMa.  aaJ 
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a  qaaatitj  of  granular  mucua.     Soon  thia    each  cell  the  nucleiia  disappears,  and  is  re* 
last  amoges  itself  in  two  masses,  at  opposite    placed  by  two  others,  between  which  a  per- 
pendicular septum  is  formed.    From  a  repeti- 
j^.  150.  tion  of  the  same  process,  there  results  a 

cylindrical  body  consisting  of  a  series  of  four 
cells,  the  fully  formed  elater. 

64.  No  sooner  are  the  spores  of  the  upper 
part  of  the  capsule  ripe,  than  it  splits  into  two 
▼alTCs;  dehiscence  commences  at  the  apex, 

sides  of  the  central  nucleus.  Each  of  these  «5-  JyngernumnuBfrondotie^Trom  Antho- 
DMoes  is  transformed  into  a  new  nucleus,  ceros  we  pass  to  a  group  ofpbuits,  which,  while 
from  which  radiatingthreadB  of  mucus  stretch  ^,fy  resemble  it  in  their  mode  of  growth, 
to  the  internal  surtace  of  the  corresponding  ^^^  ""om  it  considerably  m  the  form  of  their 
bilf  of  the  cell.  Each  new  nucleus  w,  when  antheridia  and  archegonia,  and  stUI  more  in 
fiilly  formed,  Tesicular,  possessing  a  membrane  ^jl^^  ©^  the  organs  in  which  they  are  contained, 
of  extreme  deUcacy,  and  is  surrounded  by  Here  as  in  Anthoceros  we  follow  the  descrip- 
8  Uyer  of  protoplasma.  At  a  hiter  period  *»on  of  Hofmeister  (Pellia  epiphylla).* 
its  contour  becomes  cloudy  and  indistinct;  $?•  ^*tperU>d,'-^GenmjuUumof^ 
this  change  being  preparatory  to  a  second  —The  spore  is  an  ovoid  cell,  divided  mto  four 
dinsion,  which  results  in  the  formation  of  four  *>y  ^^ee  transverse  septa,  and  enclosed  in  a 
new  nuclei  similar  to  the  first  two ;  these    ^"^'y  granular  external  membrane.    Of  the 

four  cavities,  one  of  the  terminal  ones  dis- 
jpfg^  10]^  tinguishes  itself  from  the  rest  bjr  the  small 

^*       *  quantity  of  chorophylle  which   it  contains. 

^  This  cavity,    or    rather    the  cell  which  it 

represents,  develops  in  germination,  to  the 
firat  hair-like  roots;  while  the  others,  by 
successive  divisions  by  septa  in  the  direction 
of  the  long  axis  of  the  spore,  form  the  rudi- 
mentary flattened  stem  of^  the  young  plant. 
67.  ne  antheridia.  —  The  rudiments  of  the 
TV  $amt,  eomiaimmg  ftmr  vtmadar  iwcfet,  antheridia  make  their  appearance  as  club- 

...  ^.   ^    shaped  projections  of  the  upper  surface  of 

floon  place  themaelves  m  such  a  manner,  that  theVoung  spring  shoots.  Each  such  projec- 
ttch  would  occupy  one  angle  of  a  iwilar  tion  originates  from  a  single  cell  of  the  super- 
tetrahedron  contamed  m  the  parent  cell.  Up  g^j^j ,  j,  ^  ^^^  ^^  ji^j^i^^n  ^^j^h  cor- 
to  this  oomt  the  onpnal  central  nucleus  has  responds  in  every  respect  with  that  described 
lemjined  ;  It  now  disappears,  imd  six  septa  in  Anthoceros  ({ 59).  The  completely  formed 
are  formed  simultaneously,  which  radiate  from  antheridium  cowists  of  a  globubu-  mass  of 
the  centre  to  the  circumfwence,  one  between  ^^^^  four-sided  tessellar  cells,  which  is 

CTwv  two  nuclei,  in  such  a  manner  as  to  surrounded  by  an  outer  biyer  if  about  twenty 
dmdc  the  parent  ce  I  mto  four  compartmenU,  flattened  cells,  containing  chlorophylle  granules 
whidiarethcH>ecialparentcellsof  the  spores.    i„  ^„tact  with  each  other  by  their  margins  ; 

the  whole  is  supported  on  a  very  short  stalk, 

^^'  1^^*  consisting  of  only  four  cells.     Each  of  the 

r  small  cells  contains  a  lentil-shaped  vesicle, 

within  which  a  spiral  fibre  is  rolled  up.  This 
fibre  moves  witn  great  activity  for  about  ten 
minutes  after  its  escape,  revolving  round  its 


own  axis,  and  at  the  same  time  progressing 
rapidly.     The  posterior  extremity  is  slightly 
thickened,  while  from    the    anterior  which 
Thgrnme^dhidtdimtofiMreomparlmemtM,  **P«"  off  gradually  to  a  point,  there  ema- 

Cniart)avMh«  156  to  162,  inclllslv^  ai«  tiler    »?'?  two  long  and  delicate  cilia^  like  those 

Hofmeister/)  ^'  ^"^  antherozoids  of  Chara.    These,  as  well 

as  the  slender  prolongation  of  the  tail,  mani- 
In  each  new  cell,  after  this  wall  has  become  fest  an  active  "  winding  screw-like"  motion, 
thickased  by  the  deposition  of  a  ^latinous  These  phenomena  remain  in  perfection  only 
material  oo  ha  inner  surface,  a  spore  is  formed,  for  about  ten  minutes  after  the  escape  of  the 
vhicfa,  even  at  the  fint  appearance  of  its    filament. 

membrane,  occupies  the  whole  cavity.  As  it  68.  Archtgoma. — The  rudiments  of  the  ar- 
■pproacbea  maturity,  it  assumes  a  brownish  che^nia  make  their  appearance  as  oval  cellular 
yeOow  colour,  its  external  surfiice  remaining  bodies  (from  four  to  twdve  in  number)  in 
perfectly  smooth.  In  those  of  the  cells  of  the  notch,  which  in  Pellia,  as  in  other  fron- 
the  middle  layer  of  the  half-ripe  fruit,  which  dose  HepaticK,  is  found  in  the  anterior  margin 
are  destined  to  the  formation  of  the  so-called 
elatcTb,  d»e  tubular  form  is  permanent.     In  *  Hofmeister,  be.  cU,  ppu  10— SO. 
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of  the  young  shoot.   Soon  after  their  origin, 
there  b  formed,  by  the  continued  growth  of 

Fig.  163. 


AniherozoidM  of  PdUa,  400  dSawL  (Thnret) 

the  shoot  below  them,  a  thin  laminar  prolong* 
ation  upon  the  surface  of  which  they  are  sup- 

Corted.  By  a  process  of  cell-dtvision  resem- 
ling  that  obsenred  in  the  development  of  the 
antheridia  of  Anthoceros,  each  judiroent  is 
converted  into  a  cylinder,  rounded  above 
and  consisting  of  a  single  central  cellular 
column,  surrounded  by  a  single  layer,  which 
u  formed  of  four  perpendicular  series  of 
flattened  cells  in  contact  with  each  other 
by  their  edges.  The  cells  of  the  central 
column  contain  granular  mucus,  in  which  ve> 
sicular  nuclei  are  embedded.  As  the  arche- 
gonium  becomes  fully  formed,  the  lowest  cell 
in  the  series,  as  well  as  its  nucleus,  enlarges, 
and  the  cells  of  the  outer  wall  in  its  neigh- 
bourhood raoidly  multiply,  so  that  the  omn 
becomes  swollen  out  at  its  lower  part.  The 
development  is  completed  by  the  disappearance 
of  the  transverse  septa,  which  separate  the 
cavities  of  the  cells  forming  tne  central 
column.  In  this  manner  is  produced  an 
axile  channel*  closed  above,  and  terminating 
below  in  a  flask-shaped  dilatation,  in  which 

Fig.  164. 


Arektgomhm  of  Jum^ermaumia  htrarieata  ai  period 
ofim/n'^ation,  400  diam, 

Calhdes  cootAining  antberozoids  are  obserrod  at 
tlM  SDtranca  of  th«  oanaL 

the  enlarged  nucleus  of  the  basal  cell  (gerni- 
cell)  is  eontained.    Soon  tlw  odls  fonning 


the  summit  of  the  arcbegoniom  give  wa^,  to 
as  to  open  a  communication  between  its  cavity 
and  the  external  atmosphere. 

69.  Second  period, — DevehgrnaU  of  ike  em^ 
bryo. — In  consequence,  as  there  is  every  resaoe 
to  believe,  of  the  entrance  of  the  spiral  fikiBenis 
into  the  cavitv  of  the  archegoaium,  the  gcra- 
cell  is  divided  by  a  tranverse  septum  into  i 
hu^er  inferior  and  smaller  superior  (hcod- 
spherical)  portion.    This  last  next  divides  bf 
two  perpendicular  septa  crossing  each  odier 
at  right  angles,  which  are  succeeded  by  a 
third,  which  is  horiaontaL    This  is  lucceedfd 
bv  others  parallel  to  it,  each  new  septum  bdag 
placed    immediatelv  above  tta   predeoesMr. 
Hence  results  a  cellular  cylinder,  the  rouicied 
summit  of  which  always  consists  of  four  cclk, 
divided  from  each  other  bv  crucial  septa.    Bj 
successive  cell-divisions,  this  body  becomct  a 
pear-shaped  cellular  mass.    Afterward  bj  the 
lengthening  of  its  middle  third,  the  cylindricsl 
stalk  of  the  perfect  fruit  is  formed,  and  still 
later  from  the  lower  third  apringt  a  cop- 
shaped  sheath,  the  maigin  of  which  reacbei 
to  about  a  third  of  the  fe^gth  attained  by  the 
stalk  of  the  fruit  before  it  has  escaped  froa 
Its  calyptra. 

70.  Changei  prepandoty  to  ike  deweiopmnd 
of  tke  aporet. — At  an  early  period,  when  the 
young  fruit  is  still  pear-shapea,  its  rounded  np- 
per  end  (the  future  capsule)  manifests  peculi- 
arities in  its  intimate  structure.  The  ceOs  of  iti 
superficial  la;fer  are  divided  repeatedly  by 
8c»ta  perpendicular  to  the  sorfiice,  while  those 
which  they  enclose  mouall^  enlarge  without 
dividing.  The  result  of  this  process  is  die 
formation  of  a  central  mass  of  large  dodecabe- 
dral  cells  (parent  cells  of  the  spores  and 
elaters),  which  is  surrounded  by  a  single  layer 
of  tabular  cells  of  not  more  than  a  quarter 
their  breadth  (the  future  wall  of  the  capaale). 
As  the  development  proceeds,  the  walls  of  die 
central  cells  become  thickened  by  the  dcpont 
of  a  gelatinous  material  on  thdr  internal  sur- 
faces. This  material,  which  ia  coloured  viokc 
bv  iodine,  swells  out,  and  finally  diasolves,  oa 
the  addition  of  water,  the  globular  priaMwdal 
vesicle,  which  occupies  the  centre  of  the  cefli* 
being  brought  mto  view.  Still  later  both  the 
cell  membranes  and  their  gelaCiiioiis  lini^p 
disappear,  and  the  primordial  meaKbraoei  sre 
left,  lying  in  the  cavity  of  the  young  capnk. 
Soon  after  they  clothe  themselvea  with  acw 
membranes  of  cellulose,  and  aasume  fonai. 
which  differ  according  as  they  are  ikstiacd  xo 
become  parent  cells  of  spores  or  daCers.  Those 
of  the  newly  formed  cells  which  are  to  be  datcn, 
assume  the  form  of  spindles.  Ther  are  found 
partly  ^uped  round  the  axis  of  the  csfwCc, 
partly  in  series  which  radiate  from  it  toward 
the  circumference.  The  future  parent  crl  j 
retain  only  for  a  short  time  their  globubr 
contour :  soon  four  projections  of  the  mcs- 
brane  of  each  cell  become  visible,  each  cf 
which  would  correspond  in  positioD  to  one  of 
the  angles  of  a  regular  tetrabedron  cootamed 
in  the  parent  cell.  These  projectioosincreBar 
BO  rapidly,  that  in  a  short  time  the  vhole 
presents  the  appearance  of  four 
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sicculi  blended  together  by  their  smaller  ends  described  already,  in  its  greater  minuteness, 
in  such  a  manner  that  their  axes  meet  at  a  The  archegonia  of  Marchantia  are  produced 
central  point,  each  forming  with  all  the  rest  on  the  under  surface  of  a  somewhat  umbrelU^ 
aisles  of  120^.  The  cell-wall  now  becomes  shaped,  deeply  lobed,  stalked  receptacle.  This 
thickened  by  the  deposition  of  a  granular  body  corresponds  in  the  mode  in  which  it 
material  on  its  inner  surface,  which  takes  takes  its  origin  from  the  notch  in  the  anterior 
place  most  rapidly  alone  the  linear  ridges  margin  of  the  frond,  with  the  ordinary  ve^ 
which  separate  the  sacctui.  In  this  manner  tative  shoot,  of  which  it  is  obviously  a  modifi- 
siz  imperfect  dissepiments  are  formed,  which  cation.  Its  development  has  been  well  de- 
stretch  from  the  ndges  towards  the  centre,  scribed  bj  M.  Mirbel.*  The  structure  of  the 
and  encroach  so  far  on  the  central  cavity,  that  archegomum,  and  the  commencement  of  the 
it  DOW  comrounicatea  with  the  cavities  of  the  development  of  the  fruit,  correspond  very 
saccnli  only  by  four  narrow  circular  channels,  closely  with  what  has  been  described  in  Pellia. 
These  chai^ges  are  followed  by  the  formation  in  The  mode  of  formation  of  the  spores  and 
each  sacculus  of  a  delicate  vesicle  (the  spore)  elaters  dififers,  however,  considerably.  The 
completely  filling  the  cavity  of  each.  Ko  latter,  which  in  thelast-named  plant,  are  nothing 
sooner  has  this  taken  place  than  those  por-  more  than  fusiform  septate  cells,  attain  in 
tions  of  the  parent  cell  which  correspond  to  Marchantia,  as  well  as  in  many  Jungermanniae, 
the  sacculi  oiasolve  and  disappear,  ttie  four  a  more  complicated  structure.  Their  develop- 
oval  spores  remaining  attached  for  several  ment  has  been  described  in  an  admirable  con- 
days  to  the  still  permanent  tetrahedral  cen-  tribution  by  Mr.  Henfrey,  who  finds  that  the 
tnJ  portion,  which  consists  of  vitreous  cellu-  young  elaters  are,  like  those  of  Pellia,  elon- 
kise.  The  central  nucleus  of  each  spore  now  gated  fusiform  tubes,  and  contain  at  first  only 
disappears,  and  is  replaced  by  two  others,  colourless  protoplasma.-}*  Soon  after  starch 
around  which  the  mucous  and  chlorophylle  granules  are  deposited  m  their  interior,  and 
granules  group  themselves.  A  septum  is  they  are  converted  by  a  growth  which  is  much 
soon  after  formed  between  them,  dividing  the  more  rapid  in  length  than  in  breadth,  into 
spore  into  two  halves,  in  each  of  which  the  very  slender,  hollow  filaments,  attenuated  at 
process  is  repeated.  In  the  meantime  the  eacn  closed  extremity.  Still  later,  the  starch 
coloared  external  membrane  is  secreted  on  its  and  protoplasma  disappear,  and  at  length 
eitcmal  surfiice.  The  ripening  of  the  capsule  faint  streaks,  denoting  the  nascent  fibres,  are  to 
and  consequent  scattering  of  the  spores  takes  be  perceived  upon  the  walls.  These  become 
place  in  spriag,  a  year  after  the  development  gradually  more  and  more  distinct,  till,  in  the 
of  the  arch^onium  within  which  the  fruit  mature  elaters,  they  present  themselves  as 
originated.  atrong  flattened  bands.  In  Marchantia  there 
71.  Our  limits  will  not  permit  us  to  enter  are  two  fibres,  which  coil  in  opposite  direc- 
opon  the  history  of  the  development  in  tions,  and  are  confluent  by  their  ends  at  the 
other  bmilies  of  Hepatice.  In  tne  higher  extremities  of  the  tubes  in  which  they  are 
Jon^ermannise,  which  are  provided  wiUi  a  contained.  At  the  time  of  the  scattering  of 
distinct  stem,  as  well  as  with  regularly  formed  the  spores  the  cell-membrane  gives  way,  and 
sad  symmetricallv  arranced  leaves,  it  closely  the  elastic  fibre  n^idl^  uncoils,  at  the  same 
conc^KMida  to  that  of  Pellia.  In  the  Mar-  time  lengthening  considerably.  The  parent 
cbaatias,  in  which  we  have  again  a  frondose  cells  of  uie  spores  in  Marchantia  are  also,  at 
stem,  we  have  considerable  differences.  .  The  an  early  period,  fusiform.  They  are  arranged 
snthcridia  are  found  on  special  receptacles  of  side  by  side  with  the  young  elaters,  from 
various  forms,  sometimes  stalked  capitula,  which  they  differ  in  being  very  much  broader, 
concave  saperioriy,  like  the  stalked  apothecia  Each  of  these  cells  is  converted,  by  the  forma- 
of  some  Lichens  (fiiarchantia  polymorpha),  tion  of  transverse  septa,  into  a  series  of  four, 
tomedmes  sessile.  However  much  the  which  afterwards  separate  from  each  other. 
Scoersl  form  may  vary,  they  ame  in  their  In  each  of  the  new  cells,  the  protoplasma  in- 
relaiion  to  the  antheridia.  These  last  are  creases  in  quantity  and  assumes  a  yellow 
fbisk-sfaaped  bags,  and  always  completely  im-  colour.  Still  later  it  begins  to  accumulate 
mened  in  the  parenchyma  subjacent  to  the  into  four  distinct  masses,  each  of  which  be- 
oppcr  tuthiee  or  the  receptacle.  This  surfiioe  comes  invested  in  a  cellulose  membrane,  and, 
is  alwaya  found  to  be  scattered  over  with  after  the  solution  of  the  membrane  of  the 
nipple-sfaaped  elevations.  At  the  summit  of  parent  cell,  assumes  the  structure  and  appear- 
od)  an  aperture  is  observaMe— the  termina-  ance  of  the  ripe  spore. 
tioD  of  the  lofw  and  narrow  neck  by  which  78.  Moues, — Tne  Mosses  are  distinguished 
the  esEfity  of  toe  antheridium  communicates  from  the  leafy  Hepaticce,  first,  by  diflerences  in 
with  the  snrrounding  medium.  The  fully  the  structure  and  arrangement  of  the  stem  and 
fbnned  antheridium  consists  of  a  central  mass  leaves,  involving  greater  complexity ;  secondly, 
of  qnadraagular  cells,  which,  surrounded  by  a  by  the  fact  that  the  leafy  axis  is  not  developed 
sin^  l^er  of  others  much  larger  and  of  a  directly  from  the  spor^  but,  with  the  inter- 
tsbular  form,  is  continued  upwards  so  as  to  vention  of  a  confervoid  structure  (proto- 
fann  the  narrow  neck ;  tne  whole  being 
ckisdy  invested  by  the  parenchyma  of  the       .  «   v     i.     a    *    *  -nt.  i    «     i.    ^. 

WMptade.    Withi^eachVfthe  Antral  cells  mL'^^'J^JS  ^iVV^aS" ""  *  ^*^'"'''' 

•    f  ■_ 1       1     ^t    •         J         •  1  .  •  •  Mem.  ae  1  Acid,  v,  xiii.  p.  ooO. 

/«ww  a  lentiUhaped  vewcle  containing  a       |  Timnssctions  of  Linnaan  Society,  voL  xxi. 

•pval  fiianent,  which  only  differs  from  those  p.  ]06. 


336  REPRODt.'CTION,  VEGETABLE  (Vboetable  Otum) 

of  the  young  shoot.   Soon  after  tlicir  oric  n     the  summ  t  of  the  arcbf^nr 
there  iij  fonncii,  by  the  continiicd  growth  of    aa  to  open  a  coiomun  cat  or 

and  ihc  cxte  nal  atmosp''        c 

69    Second  period  — 
bryo  — In  consequen 
tobeleve  oftheer 


tlie  ahoot  below  them,  a  thin  lam!'  '•  • 
iition  upon  the  surface  of  whieh  ■    ^     ■      .   ■ 
portcii.     By  a  procesa  of  cell-'       ■     ■ 
bling  thnt  observed  in  the  Ae.\      '  •  ' 
untheridia  of  Anthoceros,     , ;  '  ^^f 

converted   into   a   cylind    '  .volncres 

and    consiating   of  a  tavy  _,   are    called 

column,  surrounded  b'  ,,  of  leaves  much 

>»  formed  of  four  ■  ^..j'c.nvL-s  of  the  stem, 
flattened  cells  id  r  y";'[^  the  archegonia. 
by  their  edge..  .-^if^'  size  «s  the  fruit 
column  contwn  f  .>  '  j/  ^^mt  f  her.naphro- 
B-cular  nuclei  '^,  ;^>(;:j,cridia  and  archegonia 

~,  :.;J^--"j;"''^inulive  plants  belonging 
,.',.^■^'^01. "'"ch  weselectasex- 


and  the  e 


"""  t  ,  ■  .■-Jif^.Ml"'  *"«;"  "e  seieci  as  ex- 
bourhoo<'  ,;:*<i^f  their  great  aimplicily  ol 
5*'°,""'  y'^f^'P^  of  archegonia  are  te™i. 
Vti"     ;;:'V{l>"Jia  usually  axillary.    The 

'^^'"       >  !]tf ''ilT "I"'"  ilestintil  to  bear  repro- 

/^>Cf^g,'instend  of  developing  to  a  new 

"        /Jrf"'*^  rtattcOL'd  in  such  a  manner  as 

-^V^  sliglitly  convex  disc,  which  takes 

»'pi<*"'^its  conifol  growing  extremity.     It 

wV'^he  surface  o(  this  disc  thai  the  rudi- 

'^/j«"  lieihor  of  antheriduior  of  archeaonia, 

i^'ic  W  *  P^'^^""  precisely  similar  to  that 

tifl^%e  hive  described  in  the  commencing 

#1"  I  pin«"*  "' ''"'  "'"''eridia  of  Anthoceros. 

i"'    ruJi""^"'    '^'^"'*'="*'  as    in  Anthoceros, 

li>^    f  columiiK  of  cells,  combined  so  as  lo 

of  1°"^  cyli""l"''al   club^haped  body.     The 

iWi^lpnieiit  and  ultimate  form  ofthearche- 

J^^corresimnds  so  coiiiplctelv  with  what 

p^l^n  described  in  the  Jungermannio;,  that 

•  From  the  verv  rwi;nt  observstinns  of  Griinlund 

,u^m  ti"  '*  *!«nninjilion  lies  Snnrps  Jc  nuelquis 

gX-moiil!  tl'e  liiKtier  Hcpa.i™  with  ™t  k»x-^ 
tliF  flrtt  riMiilt  ol  HiTiiiniation  la  altvB.^-s  a  lirniitlied 
^  iientaie  Ii1uiiit'n(<nia  iin'tunrinn,  rrsumbliiiB  Ih.it 
at  the  Honars  in  in  rclntian  to  llie  Ifufv  mtin. 

t  Hofm*i,tpr,  /«■.  eii.  pp.  Im-;"|.;  Ilrucli  k 
8chiroper.  liryologia  Kuropw.n,  Faso.  i.  p.  5. 


aliaped  body  of  abont  the  same  length  as  the 
archegonium,  and  consists  of  a  central  masi  of 
minute  quadrangular  cells,  which  is  endi^ 
by  a  single  layer  of  tabular  cells,  in  coourt 
with  each  other  by  their  edges.  Shortly  be- 
fore the  antheridium  arrives  at  maturiiy,  liii 
quadrangular  cells,  each  of  which  contains* 
spiral  filament  enclosed  in  a  lentil-shaped 
vesicle,  are  dislocated.  This  is  followed  bj 
the  total  disappearance  of  their  membtanes, » 
thai  the  vesicles  float  free  in  the  cavity  of  the 
now  ripe  antheridium.  No  sooner  is  this  tli( 
case  than  the  organ  gives  way  at  its  summil, 
and  discharges  its  contents  in  the  form  of  an 
inieMinc-like  coil  of  mucus,  consisting  of  die 
lenticular  vesicles  with  their  contents.  Soon 
alicr,  this  is  dissolved,  and  the  spiral  filaoieatt 
conniienee  their  active  motions. 

76.  Development  of  the  Jrtiil.  —  The  early 
stages  correspond  with  those  described  in  PeJ- 
lia.  At aperiod when thelowerdilatedportioa 
of  the  arcliegonium  in  about  five'lime!,  its  ori- 
ginal length,  theyoung  fruit,  which  is  a  fusiTona 
cellular  body,  does  not  occupy  more  than  iti 
upper  half.  In  the  meantime' the  cells  fonn- 
ing  the  tissue  subjacent  to.  or  in  the  immediate 
neighbourhood  of.  the  base  of  the  fhictifitti 
archegonium,  have  multiplied  with  such  acti- 
vity, that  the  end  of  the  stem  has  again  assiuned 
the  form  of  a  cone,  on  the  summit  of  which 
the  fruit  is  borne,  while  the  aborted  arcb^onia 
are  scattered  round  its  sides.  In  its  furtJier 
development,  the  fruit  grows  much  more 
rapidly  in  length  than  in  breadth,  and  in  con- 
sequence of  its  eMension  tipwartls  being  op- 
posed by  the  resistant  structure  of  the  canal 
of  the  archc^onium.  its  lower  end  presses 
downwards  in  such  a  manner  as  to  cause  die 
absorption,  not  only  of  the  cellular  tissue  of 
the  archcgonium,  wnich  is  sul^jacent  to  it,  but 
of  that  of  the  conical  summit  of  the  stem.  In 
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'  it  V>c»Kn^sM  firmly  impluited,  the    dntely  after  its  divUion  into  two  halves.    On 
^  ^'^''^AnKl^    it  usuming  the  tbrm    the  surbce  of  each  half  celluloK  is  secreted, 

.    -^  *'^><=^^'«-ing  the  name  of  vagi-     ao   that  the  spherical   cells  which  are  thus 

«■    ^St^  Oro«;^98,the  dilated  portion     formed  possess  a  delicate  cellulose  external, 

I^A'     "^  d^k^  incretued  in  sue,  and    and  a  very  distinct  inner  membrane  (primor- 

?^>^ 


«3t  ten  times  iu  original     dial  vesicle.)    This  last  divides  into  four  por- 


becomes  invested  with  a  laver  of  cdlulose. 
•till  lengthening     The  ripe  spore  has  been  already  described. 
The  capsule  now  gives  way  at  the  line  of  its 
•^  The  upper    insertion  on  the  pedicle  which  supports  it. 
'licb  is  (Ks-     It  is  bj'  the  opening  thus  produced  that  the 
'ins,  some    spores  make  their  escape  atler  the  dislocation 
to  dilate    of  the  layers  of  celU  immediately  surrounding 
^  'ly  the    ihem.     Phascum  differs  trom  all  other  genera 

^  (ay-     in  the  absence  of  all  trace  t^an  operculum. 

76.  Fernt. — No  two  plants  could  be  found 
.    which  differ  more  completely  from  each  other 
in  the  appearance  which  they  [M«sent  to  the 
■rdinary  observer,  than  a  Hepatica  and  a  Fern, 
■he  moment  that  the  spores  of  each  arrive 
iturity  ;  yet,tn  the  history  of  theirorgan- 
...uA  and  development  a  very  close  corre- 
spondence exists.     The  immediate  result  of 
the  germinstion  of  the  spore  of  a  Fern  is  a 
frond  similar  to  that  of  the  simpler  forms  of 
Hepatica;  on  this  frond  antheridia  and  arche- 
gonia  are  formed.     In  each  tructi&ed  archo- 
gonium,  a  central  germ-cell  is  developed  to  a 
new  individual,  widely  different  in  organisation 
from  the  parent.     It,  in  its  turn,  produce* 
spores,  the  germination  of  each  of  which  ia  the 
commencement  of  a  new  circle  of  phenomena 
similar  to  the  one  which  precedes  it.  Kviding 
this  circle  into  two  periods,  as  before,  we  have 
the  following  stages  in  the  development 

79.  Finlperiod,' — GemhietianoflAeipore. 
—  The  mature  fem-spore  consists  of  a  delicate 
transparent  vesicle,  which  is  invested  in  a 

brown  resistant  external  membrane.     Genni- 

M«rstiM it  frvm  tbe cmtral  ponion,  ii  (dark     nation  consists  in  the  budding  outofthetrans- 

apace,  irbkh  cormpondi   to   a  cavity  of  the     parent  vesicle  so  as  to  form  a  nipple-shaped 

$artn  of  a  kellov  ejllnder  i  b,  colomelU ;  c.  taper-     projection,  which  penetrates  the  external  mem- 

flci^  U™   of  csntrsl  porUonj  d.  remsJns  rf    \,nae.     The  projecting  part  divides  repeatedly 

ftSi'Sltoriii)*^        ^^^  by  tnmsvetse septa.    About  the lamTtime  i 

second  budding  out  takes  place  in  the  oppo- 

er«  of  celb  frt>m  the  central  portion,  >  cavity    '!'«  direction,  which  is  destined  to  the  forma- 

of  the  form  of  a  hollow  cylinder,  the  axis  of    "°"  °^  "  ^°°*-  ,  By  the  fiirther  growth  of  new 

which  wnnddes  with  that  of  the  fruit.    At    ceH"^  Aettened  two-lobed  organ  is  formed — 

this  stage,  the  central  portion  consists  of  an    ""  "othalliura. 

aaile  column  of  large  cells,  closely  invested  by 

■  snngle  la^ er  ofsmaller  ones  (the  columella)  ; 

■  aupcrfimal  layer  of  cells,  about  four  times  as 
large  as  those  last  mentioned  ;  and  bully, 
between  the  two,  a  layer  of  nucleated  cells, 

with  granular  contents,   the  primary   parent  | 

eella<M  the  spores.  The  development  of  these 
last  consists  in  the  disappearance  of  the  nu- 
cleuB  of  each,  and  the  substitution  fur  it  of 
two  others ;  this  being  accompnnietl  or  fol- 
lowed by  the  division  of  the  primordial  mem- 
brane into  two  new  vesicles,  each  of  which 

encloses  a  nucleus.    A  cellulose  membrane  is     EaHf  tomdiiiim  of  wikAiU/uh  of  Cjwmvriwwi 
oow  formed  at  the  siuface  of  contact  of  the  cAryBp^Oi,  aSoai  SO  Jul  (Bmlr^^ 

two  vesicles  by  which  the  original  cavity  is 

bisected,  la  uie  cavity  of  each  of  the  result-  SO.  TheaniAeridia. — The  antheridia  aresitu- 
ing  iincleated  cells,  two  new  ones  make  their  ate  on  the  under  surface  of  the  prolhallium, 
appecrance,  apparently  bv  contraction  of  the 
prunoFdial  membrane,  either  before  or  immc- 


0^  lalf-riptfnat  of  Hut 


Fig.  167. 


pmnoFdial  n 


*  HoftnelstsT,  L  t.  pp.  7S-~8S. 
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nema),*  resembling  in  all  its  relations  to  the 
future  plant,  the  mycelium  of  the  Fungi  and 
Lichens. 

73.  Fini  period, — Germmation  of  the  tpore,\ 
^The  spore  of  the  Mosses  is  a  nucleated  cell, 
the  solia  contents  of  which  are  granular,  and 
consist  of  protein  compounds,  starch  and  dex- 
trine. From  the  budding  out  of  its  membrane, 
results  a  hollow  filament,  which,  as  it  lengthens, 
divides  by  a  succession  of  transverse  septa. 
It  then  begins  to  branch  in  all  directions, 
each  branch  resembling  the  parent,  and  rami* 
fying  in  the  same  manner.  Hence  results  an 
entangled  network  of  filaments  of  a  brilliant 
green  colour,  which  spreads  over  the  moist 
surface  on  which  the  spores  have  been  sown. 
At  length  some  of  the  filaments  are  observed 
to  give  off  lateral  branches  which  difier  from 
those  previously  formed  in  being  more  slender 
and  containing  less  chloropbylle.  In  some  of 
these  the  termmal  cell,  after  dividing  four  or  five 
times,  becomes  globular,  and  is  transformed 
into  the  rudiment  of  a  leafy  axis. 

74.  Development  oftke  antheridia  and  arcke^ 
goma,  —  These  organs  are  usually  found  in 
groups,  which  are  situated  either  at  the  termi- 
nation of  the  stem  or  branches,  or  in  the  axib  of 
the  leives.  In  either  case  they  are  surrounded 
(with  the  exception,  in  manv  genera,  of  the 
axillary  antheridia)  by  special  arrangements  of 
modified  leaves  (involucres).  Those  involucres 
which  surround  the  antheridia  are  call^ 
periconia,  and  are  composed  of  leaves  much 
smaUer  than  the  ordinary  leaves  of  the  stem. 
Those  leaves  which  enclose  the  archegonia, 
small  at  first,  attain  a  laige  sixe  as  the  fruit 
approaches  maturity.  In  some  f  hermaphro- 
dite) mosses,  both  antheridia  ana  archegonia 
are  contained  in  one  involucre. 

75.  In  the  very  diminutive  plants  belonging 
to  the  genus  Phascum,  which  we  select  as  ex- 
amples on  account  of  their  great  simplicity  of 
structure,  the  groups  of  archegonia  are  termi- 
nal, those  of  antheridia  usually  axillary.  The 
growing  extremity  of  the  stem  (terminal  bud) 
or  axillary  bud,  when  destined  to  bear  repro- 
ductive organs,  instead  of  developing  to  a  new 
axis,  becomes  flattened  in  such  a  manner  as 
to  present  a  slightly  convex  disc,  which  takes 
the  place  of  its  conical  growing  extremity.  It 
is  upon  the  surface  of  this  disc  that  the  rudi- 
ments, whether  of  antheridia  or  of  archegonia, 
originate,  by  a  process  precisely  similar  to  that 
which  we  have  described  in  the  commencing 
development  of  the  antheridia  of  Anthoceroe. 
The  rudiment  consists,  as  in  Anthooeros, 
of  four  columns  of  cells,  combined  so  as  to 
form  a  cylindrical  club-shaped  body.  The 
development  and  ultimate  form  of  the  areh^ 

Knium  corresponds  so  completely  with  what 
s  been  described  in  the  Jungermannic,  that 

*  From  th«  very  recent  otoemtiont  of  GrOnlsnd 
(M^m.  sor  la  G«nniiuition  dot  Spores  de  qoelqoos 
Hep«tiqiM«>  Ana.  dn  Sc  Nat  8*»  S.  xx.),  it  appean 
tbst  among  the  hightr  Hcpatica  with  cut  feavea, 
the  first  resalt  of  germination  is  always  a  hranchad 
and  septate  filamentous  protonema,  reaembling  that 
of  the  Moases  In  iu  relauon  to  the  leafy  stonu 

t  Hoftaeister,  loe.  ciL  pp.  65—71.;  Bmch  ft 
Schimper,  Bryologia  EoropM,  Faac.  L  p.  6. 


it  is  unnecessary  to  describe  ift.    The  Mj 
formed  antheridium  of  Phascum  is  a  do^ 

Fig.  165. 


S^eHom  of  terwumaiiom  cffhatfml 

60  - 


On  tha  right  a  ftaiale,  on  the  left  a  male  ieSo- 
rescenoe.  From  the  slightly  eoavex  saifjce 
which  fonns  the  saamiit  of  the  steos,  spring  is 
the  one  case  the  archegonia,  in  the  ether  the 
antheridia,  along  with  namerooa  jointed  ila* 
ments. 

shaped  body  of  about  the  same  length  as  the 
archegonium,  and  consists  of  a  oentnl  naaiof 
minute  quadrangular  cells,  which  is  cnclosrd 
by  a  single  layer  of  tabukr  cells,  m  oootact 
with  each  other  by  their  edges.  Shortly  be- 
fore the  antheridium  arrives  at  matnrtty,  the 
quadrangular  cells,  each  of  which  contains  s 
spiral  filament  enclosed  in  a  leocil-ahaped 
vesicle,  are  dislocated.  This  is  followed  by 
the  total  disappearance  of  their  memfannes,  so 
that  the  vesicles  float  firee  in  the  cavitj  of  the 
now  ripe  antheridium.  No  sooner  is  this  the 
case  than  the  oigan  gives  way  at  its  annait, 
and  discharges  its  contents  in  the  fbno  of  aa 
intestiiie4ike  coil  of  mucus,  consisting  of  the 
lenticular  vesicles  with  their  contents.  8ooa 
afler,  this  is  dissolved,  and  the  spiral  filamratf 
commence  their  active  motions. 

76.  Development  of  the  JhaL  —  The  csrlv 
stages  correspond  with  those  described  in  F»- 
lia.  At  a  penod  when  the  lower  dilated  portioa 
of  the  archegonium  is  about  fiye*tiniea  tts  on- 
ginal  lencth,  the  young  finiit,  which  is  a  iweform 
cellular  body,  does  not  occnpy  moK  tfaaa  its 
upper  half.  In  the  meantime  the  cells  fora^ 
in^  the  tissue  subjacent  to,  or  in  the  iasaacdistr 
neighbourhood  of,  the  base  of  the  fructified 
arcneflonium,  have  multiplied  with  siirb  acti- 
vity, that  the  end  of  the  stem  has  yin  asmimpil 
the  form  of  a  cone,  on  the  sanmit  of  whkh 
the  fruit  is  borne,  while  the  aborted  aiihsgoiiii 
are  scattered  round  ita  sides.  In  iu  tether 
development,  the  firuit  grows  modi 
rapidly  in  lei^^th  than  in  breadth,  aod  m 
sequence  of  its  extension  upwards  bci^g  op- 
posed by  the  resbtant  structure  of  the  caaal 
of  the  archegonium,  iu  lower  end  pn— s 
downwards  in  such  a  manner  as  to  canse  the 
absorption,  not  onlv  of  the  ceUohv  tiasnc  ^ 
the  archMonium,  which  is  suljaeent  to  it,  but 
of  that  of^he  conical  summit  of  the  stcs.   la 
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thit  nannv  it  becomes  find;  iropUntcd,  the  difttely  after  its  divuion  into  two  bal*ea.  On 
tinuc  which  RUTOunds  it  auumiag  the  form  the  aurfBce  of  each  hair  cellulose  is  secreted, 
of  1  sbtub,  tad  receiving  the  name  of  vagi-  to  that  the  Bpherical  cells  which  are  thus 
null.  During  this  process,  the  dilated  portioii  formed  possess  a  delicaie  cellulose  exterDaJ, 
oT  the  ■Rhegoaium  hoi  increased  in  sue,  and  and  a  ven  distinct  inner  membrane  (primor- 
ha*  now  attained  about  ten  times  its  original  dial  vesicle.)  This  last  divides  into  four  por- 
ing. Finallj,  it  rivet  way  at  its  line  of  tions  (the  joung  spores),  each  of  which 
juoctitM  with  the  n^nuU,  and  is  carried  up-  becomes  inveeted  with  a  layer  of  cellulose. 
wvds  on  the  stunmit  of  the  still  lengthening  The  ripe  spore  has  been  alrewly  described, 
O^it.  The  capsule  now  gives  way  at  the  line  of  its 

77.  Dttde^wieiU  e/tke  ipora.  —  The  upper  insertion  on  the  pedicle  which  supports  it. 
ponioo  of  the  cylindrical  friut,  which  is  cfe»-  It  is  by  the  opening  thus  produced  that  the 
tilled  to  become  the  capsule,  begius,  some  spores  make  t^eir  escape  afler  the  dislocation 
time  after  the  calyptra  has  given  way,  to  dilate  of  the  layers  of  cells  immediately  surrounding 
r^tidly.  Soon  after  there  is  formed,  bv  the  them.  Phascum  differs  from  all  other  genera 
sepaimlioa  of  the  estcnat  and  superficial  lay-    in  the  absence  of  all  trace  of  an  opercuFum, 

78.  Fenu. — No  two  planta  could  be  found 
j^_  [gfl_                                    lAicb  differ  more  completely  from  each  other 

'  b  the  appearance  which  they  preseut  to  (he 

ordinary  observer,  than  a  Hepatica  and  a  Fern, 
at  the  moment  that  the  spores  of  each  arrive 
at  maturity  ;  yet,in  thehistoryof  theirorgan- 
itation  and  development  a  very  close  corre- 
spondence exists.  The  immediate  result  of 
tne  eennination  of  the  spore  of  a  Feni  Is  a 
frond  umilar  to  that  of  the  simpler  forms  of 
Hepatica ;  on  this  frond  antheridia  and  arche- 
gonia  are  formed.  In  each  fructified  arche- 
gonium,  a  centisl  germ-cell  is  developed  to  a 
new  individual,  wi&ly  different  in  organisation 
from  the  parent.  It,  in  its  turn,  produces 
spores,  the  germination  of  each  of  which  is  the 
commencement  of  a  new  circle  of  phenomena 
1  similar  to  the  one  which  precedes  it.  Dividing 

this  circle  into  two  periods,  as  before,  we  have 
the  following  stages  in  the  development. 

79.  Finlperiod.* — Gemhialimi  oflhe  $pcre, 
&-i-.»rW/-T-/rB«!frt.«-.,W<S™.         -The  mature  feri^pore  consists  of  a  delicate 

Th.  (W,.i,  iuution  «hibit.  th.  f«IlowiT,g    transparent  vesicle,  which  is  invested  m  a 
pmr-%  ihTop^Js.      Within   thi^   «.a     brown  resistant  eiLtenial  membnme.     Germi- 

T ■_  ^.  .       ..f 1  — ..__   ,_  _  j._L     no'ionconsistsm thebuddmgoutofthetr'"*- 

iJt  vesicle  so  as  to  form  a  nipple-shi 
^rei  of  a  holbnr  cyUadvi  t,  eolomclla;  c,  iiiper-     projection,  which  penetrates  the  external  m.... 
fldji  Isnr   of  ceninl  portion  i   J  remsins  rf    tr^ng.     The  projecting  part  divides  repeatedly 

'  second  budding  out  takes  place  in  the  oppo- 

en  of  ceU.  from  the  central  portion,  a  cavity    "I"  di^euon.  which  is  destined  to  ihe  forma- 
of  the  form  of  a  hollow  cylinder,  the  asis  of    tion  of  a  root.     By  thefiirthergrowth  of  new 
which  cnnddes  with  that  of  the  ftuit.     At     eel  ISjS  flattened  two-lobed  organ  u  formed  — 
this  stage,  the  central  portion  consists  of  an     ""•  l^thallmm. 
uile  column  of  large  cells,  closely  invested  by  „. 

anngleUyerofamalleronestthecalamella)!  '^-  '^^- 

a  taperfidal  layer  of  cells,  about  four  times  as 
large  as  those  last  mentioned  ;  and  hutly, 
between  the  two,  a  layer  of  nucleated  cells, 
with  grBDular  contents,  the  primary  parent 
ceUsof  the  spores.  The  development  of  these 
last  consists  in  the  disappearance  of  the  nu- 
cleus of  each,  and  the  substitution  for  it  of 
two  others ;  thit  being  accompanied  or  fol- 
lowed by  the  division  of  the  primordial  mem- 
brane into  two  new  vesicles,  each  of  which 


encloses  a  nucleus.    A  cellulose  membrane  it     Early  rawfirin  of  motimiHmm  of  Gjmmmmm 
DOW  fanned  at  the  surface  of  contact  of  the  dayi^lixUa,  a&ml  20  duL  (Hriofr^^ 

two  vesicles  by  which  the  original  cavity  is 
bisected.  In  Uie  cavity  of  each  of  the  result- 
ing nacleated  cells,  two  new  ones  make  their 
appearance,  apparently  bv  contraction  of  the 
primordial  membrane,  either  before  or  imme- 


.    .  __tclea  by  which  the  original  cavity  is 
bisected.     In  Uie  cavity  of  each  of  the  result-         80.  TVsnfAeridiii. — Theantheridinaresiti 
ing  nacleated  cells,  two  new  ones  make  their    ate  on  the  under  sur&ce  of  the  prothalliun 
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aad  Uke  thdr  origrn  Bafollowt.  A  hemuphe-  theantheroioiduortwokind»— ofpragraMM 
rical  projecting  portion  o(  one  ot  the  Buperfi-  and  or  revolution  raund  the  axU  of  ibe  ^ini. 
cial  celli  b  cut  off  from  the  rot  by  a  horizon-  61.  7%e  ardi^aium.  —  At  •  period  noewtM 
tal  (cpcuin  M  in  Anthoceros.  Thii  ia  dirtded  later  than  that  at  which  the  rudimeau  of  ih< 
b;  a  ain^le  transverte  aeptum.  In  the  result-  aotheridia  b^n  to  appear,  tbtn  cMaacaca 
ing  tenninal  cell  a  second  septum  is  formed,  ontheinferiorBapect  oftheprothalliuoiiUHlii 
inclined  to  the  horiion  at  a  small  angle,  which  the  iminediatc  Deighbourhood  of  the  notck  b; 
ii  followed  bv  a  third,  inclined  in  the  oppotite  which  ita  anterior  margin  is  biaected  ■>  as  U 
direction.  Both  of  the  cells  reaultins  ^m  form  two  lobe*,  an  active  developmest  olaew 
theaedi*isions,and  subjacent  to  the  laat'formed  cells.  The  reault  of  this  is  the  (onaatioa  of 
septa,  ore  again  divided  by  perpend icniaraepta  a  cushion-like  projection  of  the  wwbee  bar- 
coinciding  with  the  axis  of  the  papillifonn  derin^  the  notch  above  menttooed,  opoa  the 
rudiment.  In  one  of  the  resulting  cells  there  antenor  a^>ecl  of  which  the  arcbegonk  mc 
is  then  formed  a  perpendicularseptum,  which  formed. 

meets  ita  predecessor  at  an  angle  of  46.°  S2.  Each  arcfaegonium  takes  ita  oripn  torn 
Hence  results  a  club-ahaned  body,  consisting  a  cell,  which  is  discinguiahed  froca  those  sv> 
of  afbur-aided central  cell, filled  with  granular  rounding  it  by  the  comparative  abundana  of 
mucus,  and  enclosed  by  six  others,  having  the  granular  mucus  which  tt  contaios,  and  by  the 
following  arrangement.  Four  of  the  form  of  P^«ence  of  a  distinct  central  vesicular  nuclnu. 
segmcots  of  a  hollow  cylinder,  which  are  in  This  cell  divides  by  a  horizontal  sqitum  iota 
ooMaet  by  theb  edges,  surround  the  central  a  sunerior  and  an  inferior  portion.  It  ia  Iros 
cril  on  all  sides.  It  is  surmounted  by  a  fifth,  the  latter,  which  is  hemisphericaJ.  that  ibe 
which  is  hemispherical  (the  terminal  cell  last  papilla  which  forms  the  rudimeat  of  the  pre- 
formed). A  sixth,  the  cell  resulting  from  the  jecting  portion  of  the  organs  ia  fonml.  Ii 
first  division  by  a  horizontal  septum,  ia  cylin-  coiuista,asintheHepatic«andMosaes.af  Ibur 
thrical,  and  serves  aa  a  pedicle  on  which  the  contiguous  columns  of  cells,  each  of  ahufa  b 
whole  is  supported.  The  central  cell  is  con-  a  half  segment  of  a  cylinder,  the  whole  btiai! 
verted  by  a  successive  division  into  a  round  surmounted  by  a  hemispherical  tennioal  cdL 
group  of  dice-shaped  cellule*,  in  the  interior  In  the  fiirther  developmeQt,v>riedeBareoftcB 
of  each  of  which  a  delicate  lenticular  vesicle  observed,  even  on  the  same  proshallinm 
ia  formed,  which  contains,  rolled  up  in  its  in-  This  is  depeodent  on  the  motle  in  which 
tcrior,  a  spiral  filament.  The  ripe  antheridium  the  canal  occupying  the  axis  of  the  atamt 
bursts  at  ita  summit,  and  the  escape  of  its  archegonium  ia  produced.  Moat  freqiKoili 
contents  is,  as  in  the  preceding  cases,  followed  ■  central  column  of  cells  is  formed  in  euctiV 
by  the  bursting  of  the  vesicles,  and  the  com-  the  same  manner  as  an  Anthoccroa.  Tht  tells 
mencenient  of  the  active  motions  of  the  spiral  forming  it  are  afterwards  absorbed  and  ibs- 
appear,  leaving  a  four-sided  canal.  Id  the 
other  case,  the  canal  results  simply  from  iht 
^-  I6&  separation  of  the  four  piles  of  cdlaaloi^  their 
^  ^  commoa  line  of  contacL   This  ia  the  vnafr- 


On  tha  rlubt  Is  seen  su  anthvridian  from  whlc 
cells  cnntalniiic  >nlh«t>sdds  sn  csciping}  i 
tba  centra  uiathrr,  whlcb  has  ool  ycl  bunl ;  a 
tha  left  s  tbirJ,  which  has  slraady  discbargM  ll 
eootoitt.  (Thont). 


filaments  (antherozoids.)  In  each  filament 
the  extremity  which  is  directed  forwards  du- 
ring motion,  ia  broader  than  any  other  pan, 
while  theopposite  extremity  (posterior)  tapers 
off  into  a  long  filament.  The  anterior  coil  of 
the  spirslbcarion  the  surface  funbest  from  its 
axis  ■  number  of  delicate  cilia.    The  motion  t^ 


•inrm-cciiaacloaHlla  Its  psraal-«Ilt  tha  w- 
bruM  of  tba  IstUr  is  aUli  partlarl,  ami  «fm«> 
It*  cavity  from  i,  the  axial  canaL  (UaAa^^w  ' 

ment  which  occurs  constanOy  simwig  ibc 
Equisetacne,  Lycopadiace«.  and  RUaoar- 
pti«.  In  reference  to  the  mode  of  or%ia  «f 
the  germ-cdl,  there  is  some  didcrencc  of  ■*.!• 
nion.  According  to  Hofmcisirr,*  the  er.: 
which  contains  it  originates  by  the  feansuli* 
of  a  ungental  septum  in  the  lowoM  of  tW 
cells,  constituting  one  of  the  four  ralamir  >>*' 

*  l»r.  nl.  p.  M. 
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which  the  nidiment  is  composed.    According  described  below  in  the  rudimentary  sporan- 

to  Air.  Henfrey*,  on  the  other  hand,  the  germ-  gium  of  Equisetum,  into  a  central  mass  of 

cell  ii  contained  in  the  superior,  and  cons&>  nucleated  cells,  with  gnimous  contents  (parent 

quently  deeper,  of  the  two  portions  into  which  ceils),  enclosed  in  a  capsule  formed  of  a  single 

tne  pnmary  nucleated  parent  cell  of  the  organ  layer  of  others,  which  are  tabular.    In  each 

divides  by  a  horixontal  septum;  and  is  dis-  parent  cell,  the  central  nucleus  afterwards 

tinguishable  before  the  formation  of  the  pa-  disappears,  and  is  replaced  by  four  others, 

pilia-like  structure  has  commenced.     This  This  is  followed  by  tiie  division  of  the  pri- 

account  of  the  matter  is  not  only  supported  mordial  sac  into  four  portions,  around  each 

by  analogy,  but,  as  it  appears  to  us,  in  a  very  of  which  a  cellulose  membrane  is  formed, 

marked  manner  by  Hofmeister's  own  drawings.  This  membrane  becomes  the  epispore ;  a  second 

83.  The  embryo, — Immediately  after  the  en-  (endospore),  which  is  distinguished  by  its 

trance  of  the  spiral  filaments  into  the  cavity  of  greater  delicacy,  being  subsequently  formed 

the  archegonium,  the  cells  which  immediately  within  it.* 

surround  it  multiply  rapidly,  in  consequence  85.  Eqmseiacetp. — The  history  of  the  deve- 

of  which  the  cushion-like  projection  of  tne  in-  lopment  of  the  Equisetaceas  corresponds  in 

ierior  surfiice  of  the  prothallium  increases  in  most  respects  with  that  of  the  Ferns. 

size.  At  the  same  time  the  germ-cell  is  trans-  86.  First  period.f'—Germinaiion  of  the  tpore, 

formed  into  an  irregularly  egg-shaped  body,  — The  spore  ofEquisetum  consists,  in  its  ripe 

which  consists  of  minute  cellules,  and  may  be  condition,  of  a  delicate,  colourless  internal 

considered  as  the  primary  axis  of  the  future  vesicle,  which  is  surrounded  by  a  more  or  less 

fern.  It  originates  m  the  same  manner  as  the  resistant  granular  membrane,  and  contains  a 

rudiment  of  the  fruit  of  the   Mosses   and  central  nucleus,  and  a  yellowish  grumous  fluid, 

HepaticsB,  and  elongates  by  repeated  divisions  in  which  swim  oil  and  chlorophylle  granules, 

of  a  terminal  cell   by  septa,  inclined  alter-  The  first  change  observed  in  germination  con- 

nately  in  opposite  directions.   It  consequently  sists  in  the  division  of  the  nucleus  into  two, 

presents  but  one  growing  point,  which  is  di-  and  the  subsequent  formation  of  a  septum 

reeled,  not  towards  the  orifice  of  the  archego-  between  the  two  corresponding  halves  of  the 

oiuffl,  but,  on  the  contrary,  towards  the  centre  spore-cell.    Of  these  halves,  the  larger  con- 

of  the  cushion-like  mass,  by  the   cells  of  tains  nearly  all  the  chlorophylle,  and  is  de- 

which  it  is  surrounded.   Soon  after,  however,  veloped  to  tne  stem;  the  smaller,the  contents  of 

there  appears  on  the  side  of  the  egg-shaped  which  are  almost  colourless,  is  the  commence- 

embryo,  which  is  directed  towards  the  notch  ment  of  the  root.     The  prothallium,  which 

io  the  anterior  margin  of  the  prothallium,  a  results  from  repeated  cell-division  of  the  larger 

secondgrowing  projection  of  its  surface.  This  half,  is  an  irregularly  riband-shaped  expan- 

projection,  at  nrst  conical,  becomes,  as  it  sion,  growing  and  branching  repeatedlv  at  the 

enlarges,  compressed  from  above  downwards,  extremity  furthest  from  its  point  of  origin. 

No  sooner  is  this  the  case,  than  it  bursts  through  and  consisting  of  large,  delicate-walled  cells, 

the  superficial  cellular  layer  of  the  prothallium,  containing  much  chlorophylle.     One  of  the 

at  a  point  which  is  invariably  a  little  anterior  branches  is  usually  observed  to  be  larger  than 

to  the  base  of  the  archegonium— between  it  the  rest,  and  it  is  upon  it  that  the  reproductive 

and  the  anele  of  the  notch.    It  now  assumes  organs  are  formed. 

the  form  of  a  symmetrical  leaf-like  organ,  and  87.  Anihcridium.-^The  rudimentary  antheri- 

begins  to  project  beyond  the  notch  of  the  dium  of  Equisetum  consists,  like  that  of  pre- 

ITothallium.    The  further  development  con-  ceding  families,  of  a  papilla,  composed  of  four 

»i&ts  in  the  appearance  in  the  axil  of  this  conjoined  vertical  piles  of  cells,  each  pair 

primordial  leaf,  of  a  new  axis,  the  permanent  slightly  overlapping  the  pair  preceding  it.     In 

stem  of  the  young  plant.     From  this  axis  all  each  of  the  cells  constituting  this  rudiment  a 

the  succeeding  leaves  take  their  origin,  each  tangential  wall  is  formed,  dividing  it  into  an 

diverging  from  its  immediate  predecessor  at  inner  three-sided,  and  an  outer  tabular  cell, 

an  angle  of  60^.  The  inner  cells,  which  form  a  central  oval 

B4.  Sporangia  and  tporet* — At  a  point  of  mass,  are  soon  observed  to  be  filled  with  finely 
the  surface  of  the  frond,  which  always  cor-  granular  mucus :  the  tabular  cells,  on  the  con- 
responds  to  the  termination  of  a  vascular  trary,  contain  chlorophylle,  and  form  the  wall 
bundle,  a  lacuna  is  formed  under  the  epider-  of  the  future  anthendium.  The  further  de- 
nial byer,  by  the  separation  of  that  structure  velopment  of  the  central  mass  corresponds 
from  the  subjacent  tissue.  The  floor  of  this  entirely  with  what  has  been  described  in  other 
cavity  consists  of  a  pavement  of  tessellar  families.  The  antherozoa  are  larger  in  Equi- 
ceils,  some  of  which  grow  out  into  nipple^  setum  than  in  any  other  known  example, 
shaped  projections.  In  each  of  these,  the  They  originate  by  the  deposition  of  a  gela- 
projectinf|  portion  b  separated  from  the  rest  tinous  linear  thickening,  in  the  form  of  an 
by  a  honxontal  septum,  which  is  soon  fol-  hnperiect  ring,  parallel  to  the  plane  surfaces  of 
lowed  by  several  others  superior  and  parallel  the  discoid  vesicles  in  which  they  are  enclosed, 
to  It.  The  List-formed  terminal  cell  now  en-  When  fully  formed,  they  resemble,  in  almost 
larges,  and  assumes  a  globular  form,  and  is 

converted  by  a  process  similar  to  that  to  be  *  Schacht,  Entwick.  des  Sponuuriams  einiger 

Farrnkraeuter  Bot  Zeitung,  18l9.  pToS?. 

*  On  the  Derslopment  of  Ferns  from  their  Spores'  f  Hofmeister,  L  e.  pp.  97—108. ;  Milde,  Entwicke- 

Trans.  of  Liuuean  Society,  vol.  xxL  p.  186.  lungsgeschichte  der  Equiseten,  &c.    Bonn,  1852. 

Snpp.  R 
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ereiy  respect,  those  of  th«  PerM.  Theanthe-  superimposed  upon  each  other,  wbidi  »■• 
ridia  of  the  EquUetacca  are  placed,  not  upon  bine  to  form  a  circular  vail  nrand  a  ctairal 
cavity,  which  contains  the  fenn,  a»d  ii  tbe 
lenninetion  of  the  quaibilatcral  rami.  Oa 
(he  traDsfonnation  of  the  gerw«eU  iato  the 
embrjro,  obserrations  are  as  jet  wanung. 

S9.  Spomand  tpomnffm. — Tie  orgaoi  upuD 
which  the  spore-case*  are  aupponal  hc  ar- 
ranged in  whorii  rouod  the  upper  part  of 
the  fruit-bearing  stem.  Thej  seem  to  be 
modifications  of  the  ordinary  Btem-lcam,  on 
which  account  they  have  roceired  the  name 
o(  tporophvUa.  In  its  catlieaceonditioa,  the 
■porophyllum  is  a  cellular  pT«;fectiaa  of  the 
■urface  ;  but,  as  it  advance*  towarda  oMurity, 
it  assumes   the   form   of  a   besagoaal  disc 


JV.  I7». 


Aaiitridia  of  Eqtaiihim,  SOO  Sam, 


the  inferior  surbce,  but  along  each  margin  of 
the  principal  branch  of  the  prothallium. 

68.  Archegowium.  —  The  arch^onia  were 
first  discorered  and  figured  by  MilJe*  in 
Equisetum  Telmateia,  and  hare  been  since 
morecomplelelydescribedby  Hofmeisterf  and 
Bischolfl  in  two  other  species.  The  pro- 
jecting papilliform  portion  consists,  accotding 
to  the  last-mentioned  obeerrer,  of  eight  cells, 
of  which  the  four  lower,  in  apposition  to  each 
other,  have  the  genera]  form  of  truncated 
couea,  each  [tresenting  two  flattened  surfaces 
by  which  it  is  united  to  its  two  neighbours. 
The  upper,  in  the  same  relation  to  each  other, 
are  nearly  cylindrical,  but  are  slightly  rounded 
at  their  summits.  The  axis  of  the  organ  ia 
occupied  by  a  ouadrilateral  intercelluUr 
passage.  The  whole  is  supported  on  a  base, 
which  consists  of  two  or  three  rows  of  cells 

Fig.  171. 


Votital  te&rtt  of  o»c  of  At  tponfAjflm  of  £fH- 

a,  mature  sparSD^am ;  b,  another  in  ootBoa.  T>.* 
cspiule  of  the  •porsDginm  is  compwd.  «hn 
ripe,  of  the  extaroil  laygr  of  c«Ui  obIj,  ia  «ar 

H if  Ihn  iln-qitinn  nf  till  tiril  iiiaii   U^TTX 

which  rescmbte  la  Iheirstrednra  tbos*  dmitnl 
.  Itngth  in  tbr  iporangiom  df  Sdacur^u 
1,  and  •esm   dntlned  to  atfonl  tiM  »•- 


(S  9*->  ' 
terlals  for  i 
the  motbar  calls  of  tl 


UpMdw 


Arthtgnimm  of  E<piimtam  Talmalaa,  MO  iSaai. 
Ths  silsl  cinil  tmninstea  in  s  iphericsl  cavirr, 
which  Is  dnplj  cmbedijed  in  tha  tlwae  of  ths 
pralhallinni,   uid  coutsiBs  th 
schoO:) 


•  Zor  Entwiek.  dar  Eqolsstaa.  BoL  ZcIIddr, 
Bt  «*,  Wl  "^ 

t  Uaitrlgc  Bor  Kcnntnlsaa  «tt  GeftsskTTpf  ogaiiia 
(rcfcrml  to  bf  Bachot  In  the  foilowing  ungr  ) 

t  Ads.  dt*  Be.  NsL  »-•  fl.  L  lit  p.  is*.  (Ex- 
tract tram  Dot.  Zcltuig,  Si.  6.  Feb.  I8M.> 


attached  br  «  pedicle  at  its  coitn 

surface   oi   the   disc  which   fao 

the  sporc-caaea  are  formed.  Each  n 

origioatea  as  a  little  papilla,  and  o 

large   central    cell,  which    i*    iaii 

single  I&yer  of  others  of  smaller  siic   As  ikt 

oi^n    enlareea,   these    last  are  trssi^ir^r-l 

into  a  capsule  consisting   of  three  co^Matnt 

layers^  within   which  ta  encloaed  a  aas  al 

cells    exhibiting    large    central    aodci    mi 

grumous    conteuts.     In  each  of  theae  rI)> 


Tour  globular  tu 
predecessors,  [ 
are  arranged,  as  in  the  HepaticK,  ti 
the  four  angles  of  a  regular  tstwiiiih'rw. 
Around  each  nucleus  a  tetnbedrvl  nfl  a 
formed,  within  which,  after  it  Iwa  biLiai 
detached  from  ils  fellows,  tbeiv  is  drpat«n! 
urface    of   ita    i 


gelatinoua  trannpareni  layer.  Wuhia  iha 
layer,  and  immediatelT  sui  luumliag  tit 
nucleus,  may  be  distinguished  the  pnmanlJ 
vesicle,  on  the  surface  of  which  the  tiUntm* 
membraiw  of  the  fiilure  spore  is  swiMed.  m 
well  as  the  two  parallel,  elastic  fibre*  t' 
which  it  is  surrouuded.  When  lt»  spear  •■ 
ripe,   theae   last,  which   are  extenal  lotlr 
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cousequently  rormed  nre  originally  tlevulopsd  in  tUu,  from  a  single 
sur&ce  of  the  parent  parent,  or  existed  before,  lying  free  in  llie 
cavity  of  the  epore,  is  uncertain.  Hofmcister 
inclines  to  the  Utter  opinion.  At  first  the 
prolhaUiiim  ii  a  cellular  expansion  of  circular 
foroi, which  enlarges  by  growth  at  its  periphery, 
and  lines  the  upper  part  of  the  proper  mem- 
brane  of  the  spore.  At  its  centre  it  is  of 
considerable  thickness,  and  is  composed  of 
ieveral  layers  of  cells.  Towards  its  margin 
it  becomes  gradually  thinner  and  thinner,  Us 
t»o  suriaces  at  last  converpng  Ma  very  acute 
angle,  so  as  to  become  continuous  with  those 
of  the  spore  membrane. 

92.  Arciiegonia.~ThB  first-foniied  arche- 
gonium  is  always  found  to  occupy  the  centre 
of  the  upper  surface  of  the  prothallium ;  its 
successors  surrounding  it  at  various  distances. 
A  Buperficiul  cell,  distinguished  from  its 
neighbours  b^  the  quantity  of  granules  which 

1  <tfpa^  «B. «/  rt.  V""  <•/  Ai  ™-     ''  '^'"'^'°»'  «  ^'"''«'  inio  '*o,  t.y  a   traps- 
,  ..  ,    .  .      ,,      ..,  ,        ..        verse  septum.   From  theupperor  the  resulting 

cBitnl  B«l»iu  hij  disap^raJ,  uid  ii  repl«»d     projecUonj^wh^ch  is  comiWBed.as  m  theEqui- 


:,oftwo  double  pairs  of  cylindrical  cells, 
surrounding  an  axial  intercellular  canal.    Id 


wUich  is 

Lvided  by  aix  Mpta  into  /our 
It  tetrahadral  oinipartinciit).  This  ab- 
Jact  tu*  by  miataka  beaa  repiesenled  nlmtiTely 
milliT  than  tlis  rest ;  i^  the  four  compartments 
(ipaaal  pannt  cells  of  the  iporas),  are  abont  to 
Kftnia  ftom  each  other :  c,  matore  special 
pumt  celL  In  its  iatcrioi  va  obNrve  the  nu- 
dialal  ipore,  and  betneen  it  and  the  mambrans 
of  th*  puwt-c«ll,  the  colls  of  the  two  elastic 
Umt  t  f,  tha  free  spore ;  the  spiral  fibres,  which 
miiu  Ibr  a  ahort  time  after  its  escapa  Ironi  the 
panot-aall,attached  by  their  middle  poiats  to  It* 
BeabrBDe,  have  disappeared. 

ccO,  from  trhich    the  gelatinous  thickening 

hn  DOW  dimppeared.  Soon  after,  springing  the  lower  is  contained  a  vesicular  nucleus, 
from  each  other,  they  tear  the  the  germ-celt  of  the  fully  formed  archegonium, 
of  the  parent  cell,  retaining,  how-  Its  cavity  becomes  continuous  with  the 
CTa,  thor  central  attachment  to  the  surface  6x\aX  canal  by  the  solution  of  it 
oftheawrc 

M.  Lycepodiactte.' — The  la^e  spore  (ma-  f'g-  175. 

mapore)  of  Sdaginella,  oonaisls,  when  ripe, 
'         '  ~         \   ^iherical   vedcle   of  delicate 


itnattt  (cndospore),  which  is  enclosed 
s  fenstant  cpispore.  'Pie  endospore  contai 
s  Said,  in  wnieh  float  mucous  and  oleagino 


d  oleagii 
fnaalesoDlj,  its  DUcleuB  having  disupp^ed. 
<ta  its  sur&ce  are  observed  three  lioear 
pntjtctioD*,  ail  of  which  converge  towards 
ooe  point,  the  summit  of  the  spore.  The 
cpiipare,  a  stnictare  of  later  formation,  is  ArdteganMntf  At . 
coBpooed    of  two    layers,  the   btemal  of  *> 

>Uch  m  diniagaished  from  the  other  by  its 
n  iMrfcalte  tmnparency.  The  eitemal  sur- 
face k  scattered  over  with  acuminated  projec- 
tMnu,  whidi  are  connected  with  each  other  by 
aaeiwarfc  of  minute  ridgts. 
Bl.  The  development   of  the   prolhaltii 


rvelopffli 


e   prothaUiura     ZJILo;: 
>nths  after  the     .^™°f3' 


tiKtudialtlg  afUr  'umrtma- 
Ann  Wi'.._ 


03.  The  embryo.  —  About  the  time  that  the 
formalioD  of  arehegonia  is  completed  on  th« 
upper   surlace   of  the    protballmm,  there  ia 


inferior  aspect,  a  tissue 


•  (u««Jiyjeverai  montn.  alter  me    ,„„    ;^-  „f  „,[,  „„^h  large/  than"  any  of 


of  the  proper  q>ore  membrane,  at  a  point 
■<>>>)sceM  ta  that  towards  which  the  three  ex- 
tcaal  ridges  converge.    Whether  thcbc  cells 

c.  pp.  llS-121. 


jecis,  in  the  form  of  a  cushion,  ir 
of  the  spore.  In  general  one  only  of  the  many 
archegonia  receives  the  necessary  fructifying 
influence.  In  this  the  germ-cell  divides  re- 
peatedly by  transverse  septa,  ta  the  result 
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of  which  a  structure  U  formed  composed  of    is  occupied  by  a  large  cell,  which  is  andosed 

a  series   of  cylindrical   cells  placed  end  to    by  a  single  layer  of  others,  and  sopported 

end.    The  growing   extremity  of  this  body, 

the  so-called  suipentor,  penetrates  the  single 

layer  of  celts  which  separate  it  from  the  m*  Ftg^  178. 

ferior  surface  of  the  prothallium,  and  buries 

itself  in  the  cushion4ike  mass.    A  new  deve*  x"^^ 

lopment    now    commences   in  the  terminal  '  ^ 

cell,  which  is  divided  by  a  succession  of  septa 

inclined   alternately  in   opposite   directions. 

Fig.  176, 


TwogtrmpUmUof  Sda^miUa  BfikHemd,  mikitk  kmet 
takem  their  origin  Jirom  a  imgk  wmcrotponf  5  '*' — 


Egg-thtfMd  rudiment  of  embryo  of  the  iame  attached 
to  the  eua^teiuor,  from  the  terminal  cell  of  whitA 
it  hoi  origmatedf  800  diam. 

From  this  results  an  egg-shaped  body,  the 

{primary  axis  of  the  embryo,  which,  as  it  en- 
ar^es,  causes  the  absorption  of  the  cells  by 
which  it  in  immediately  surrounded.  Soon 
after  a  new  (secondary)  axis  b  developed, 

rig.  177. 


rei. 


Section  of  eontente  of  npper  pari  of  maerouore  of 
the  Bome,  120  diam, 

a,  prothAllittin,  continuous  at  its  peripheiy  with  b, 
tbe  original  inner  membrmne  of  tn«  spore;  c, 
cellaUr  body  subjacent  to  prothallium,  which 
projects  into  the  cavity  of  the  spore;  a,  com- 
mencement of  secondary  axis  of  growth  of  the 
embryo ;  below  jp  are  observed  the  remains  of  the 
archegonium  within  which  the  embryo  origi- 
nated. Several  other  nnfructified  archegonia  are 
seen  in  section. 

the  direction  of  which  (obliquely  upward),  is 
nearly  opposite  to  that  of  its  predecessor. 
It  finally  makes  its  escape  from  the  cavity  of 
the  spore  by  penetrating  the  prothallium  near 
its  centre,  bearing  upon  its  summit  the  first 
pair  of  leaves  of  the  young  plant 

9-^.  Sporangia  and  tporci,  —  The  sporangia 
of  Sclsfinella  denticulata  are  formed  in  the 
axils  ot  the  leaves  of  the  fertile  branch,  in  the 
following  manner.  A  superficial  cell  of  the 
stem,  the  position  of  which  is  always  imme- 
diately above  the  middle  of  the  line  of  in- 
sertion of  the  leaf,  is  developed  to  a  nipple - 
shaped  projection.    The  centre  of  this  body 


on  a  short  pedicle.  As  it  advances  towards 
maturity,  the  8pore«^»ae  consists  of  a  capsule 
of  three  hiyers.  Of  these  the  external  or 
epidermic,  is  composed  of  narrow  prismatic 
cellules  containing  onlva  transparent  fiuii. 
The  cells  of  the  middle  layer  are  tabolar, 
and  contain  starch  granules,  while  those  m»i 
internal  are  narrow  and  somewhat  colmmMr, 
with  very  delicate  walls.  Within  this  capntle 
is  enclosed  a  central  mass  of  laigcr  cells 
which  exhibit  central  nuclei  and  gramiUr 
contents.  These,  which  are  the  parent  cdis 
of  the  spores,  are  at  first  intimsitely  ooitnl, 
but  afterwards  lie  loose  in  the  cavity  of  the 
spore-case.  Up  to  this  point  the  dcvelopneot 
of  all  the  sporangia  is  uniform.  In  thi^e 
in  which  macrospores  are  to  be  produced 
(oophoridia),  one  of  the  parent  ceUa.  in  no 
respect  difrerent  from  its  fellows  in  struc- 
ture, continues  to  increase  in  aiw  while  thet 
disappear.  Its  nucleus  is  soon  replaced 
by  four  others,  which  arrange  themaelvcs*  as 
in  Equisetum,  towards  the  Ibar  anslea  of  a 
regular  tetrahedron.  Septa  are  atterwards 
formed,  which  divide  the  cell  into  four  com- 
|>artments,  in  each  of  which  a  ^M>re  is  de- 
veloped. The  spore  at  first  exhibits  ooli  s 
delicate  membrane,  but  aa  it  approadwf 
maturity  the  three  converging  ridgea,  and. 
finally,  the  external  tegument,  the  structure 
of  which  has  been  already  described,  are 
formed  upon  its  surface.  No  aoooer  k  thn 
process  completed  than  the  naeoiliruiie  oi' 
the  parent  cell  disappears,  the  four  spores 
retaining  their  relative  position,  however,  to 
each  other,  apparently  attached  by  tbe 
remainder  of  the  septa.  It  is  at  the  pome 
at  which  the  spores  are  in  rdatiou  wiih 
the  centre  of  the  mother  edla,  that  tbe  ihrtr 
rid^  converge,  aa  well  aa  the  three  luics  by 
which   the  valves  of  the  external  tqguunt 

£*ve  way  to  allow  of  the  growth  of  tbe  pr»- 
allium. 

95.  In  those  sporangia  in  which  mieroaporcs 
are  to  be  formed,  ail  of  the  ori|;iiad  parcat 
cells  exhibit  a  development  which  cofieapuiofs 
with  that  which  b  above  deacribcd  as  occar^ 
ring  in  ome  only  in  the  oopkonAan^  with  this 
exception,  that  they  do  not  attain  tbe  ease 
dimensions.  Hence  results  a  large  wmhetti 
microspores  which  resemble  the  nacroaporci 
in  the  structure  of  their  internal  iiwmbiat. 
and  external  three-valved  tegument,  but  ds^et 
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RNDpleldjr  in  ihnr  iDode  of  germination.  96.  7^  prothalHuni. — The  first  indication  of 
After  Ifing  a  certain  time  on  a  damp  surface,  the  cammencement  of  the  germination  oflhe 
their  inner  cBTitiea  are  found  to  be  occupied  roacrospore  is  the  formation  of  a  lenticular 
bj  1  number  of  unall  ipherical  cellules,  each  accumulation  of  granular  plasma,  at  the  sum- 
«  »bich  contains  in  its  interior  a  ipirallj  mit  of  the  endospore,  which  had  previously 
coiled  fibre  (antheroioid}.  By  the  dehis*  containedonly  atarchy,  mucous,  or  olea^noui 
cence  of  the  Tvlvea  of  the  external  t^ument,  granules.  Boon  afler  there  appears  in  the 
same  position  a  delicate  cell  of  similar  form, 
the  upper  surface  of  which  is  in  contact  with 
Fig.  179.  the  endosporal  membrane,  and  is  iromediateh- 

aubjacent  to  the  aperture  in  the  eiospore.    It 
all  probability  from   this  cell,  although 


fik 


the  earlier  stages  of  the  development  bare  ni 
1  Se I       ■    - 


been  clearly  made  out,  that  ttie  prothaliium 
lakes  its  on^n.  A  day  or  two  after  cermina- 
tion  it  consuta  of  a  central  cell,  which  ia  sur- 
rounded by  a  single  layer  of  others  of  smaller 
dimensions.  Four  of  these  last  are  invuriably 
found  interposed  between  the  upper  surface  of 
,         ,  1-  ,  -   ■  ,      the  larjre  cell  and  the  spore  membrane  ;  the 

^  iiithrt>zoa  are  set  free;  and  it  is  presumed,  t„  ^,    ^^ich  they  are  separated  being  per- 

thit  rt  IS  by  their  agMcy  that  the  archwoniom  „ndicular,  and  at  nght  anyles  to  eadi  ot^er. 
B  fructified,  after  the  proihalliura  has  been  §^„  ^(j^^  ^,,^  ^^^^^^  ^^l,  jt^elf  divides  by  a 
Iwdbarebytheburstuigoftbemacrosporeat    transverse  septum  into  two;  of  these  the 


^5'*'i;,-                     .     J        .f        I          I  upp^'.  of  globular  form,  contains  a  large 

96.  iM«o«ij)M.-In  descnhmg  the  mode  ,£„,„  „„^ip^     ^i.^  f^^^^  germ-cell.      The 

rfrep»dnctH.nofth«Rh,iocBrpc«,weshall  i            ^^ich   U  tabular,  divides  repeatedly 

a»6oe  our  attention  to  the  genus  Pdularia,  ^,    ^^^^j^             ^^  „  j„  f„^^  ^  ^;^^  , 

rejecting  which  the  most  exact  researches  „f  cells  which  intervenes  between  the  cavity 

'""™""'-             ,„,  ,    .    .  oftbearchegonium  andthatofthespore.  In 

j.^rij"""*^""'^'"^!"'"*^  the  meantiSi!  the  four  celU  which  6 
ibMpai  body,  presenting  an  equatorial  constric- 

lioD.     It  consists  of  an  internal  proper  mem-  pa,  (81, 
bnoe  (endoBpore),  the  so-called  embryo  snc. 


Fig.  180. 


VtrHtal  seetWH   of  pnOaHiiim  q/  At  miiih  of  At 


paiad  tf  iapttauition,  iMdi  poMtt   fArv^A  li 
1  of  th«  ixiMpore,  ths  outer,  vertically         axial  eaital  of  Oit  orehyiMin*,  awf  txpma 

ooffeneonsi 

»  papiUcfcrm  nmnTil  of  which  projieU  Ihrougti         [rf  vYaOi  (J  9^),  it  completaly  occupfoT™ 


Kh^tdL  tin  inixr,  boauweneoiis ;  b,  cvily  of    a,  the  germ-ctll )  ^, -...^ , ,  ., , 

ndaapanbuiUMied  lopwiorlybT  the  prothdlium,  „d  c,  inner  layer  of  ezoipore,  the  uplcial  caiial 

tb*  papitlcfcrm  mmmit  of  which  projoeU  Ihrougb  of  which  (J  97.),  it  completdy  occupies. 

tb.  anJ  of  the  exQ^"-.  the  germ-cell  wtend  upwards  in  the  form  of 

which  n  •nrrounded  by  a  white  coriaceous  four  papilla,  separated  from  each  other  by  an 

exmpore.      Thia  last   exhibit*   two   distinct  axial  cnnal,  which  burst  through  the   proper 

layers,  of  which  the  internal  ia  colourless  and  snore  membrane,  and  finally  project  beyond 

vkmNM.  without  trace  of  structure ;  while  the  the  aperture  of  the  exospore.     By  the  absorp- 

eitenal  upcara  to  be  formed  of  prismatic  lion  of  the  central  cell,  ita  cavity  becomes 

'^4qoini  fittiDg  elotely  together,  which   are  continuous  with  that  of  the  vertical  quadri- 

men  diKinct  at  the  lower  end  of  tbe  spore,  lateral  canal  above  mentioned, 

while   tbcy   disappear    entirely   towards    its  99.  T^c  embryo. — In  consequence  of  the 

nailer  end  or  apex,  at  which  point  the  exo-  presumed  entrance  of  the  an  theroioids  into  tbe 

ipore  brma  a  papilliforai  projection  open  at  cavity  of  the  archc^nium,  the  germ-cell  eii- 

iu  somnnt.      From   thia  aTTangement  there  larges,  and  is  transformed  by  repeated  division 

nanh*  a    caeal,  which    is  immediately  sur-  into  an  embryo,  which  ia  at  first  a  somewhat 

rpunJeJ  by  the  thickened  and  dentate  margin  meniscus-shaped  body,  formed  of  minute  eel- 

of  tbe  vitreous  Uyer,  and  leads  to  the  apex  of  tules.     Soon  after,  a  conical  projection  of  its 

tbe  endo^M«.  upper  surface  presents  itself,  which  rapidly 
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increiwes  by  ihe  repwited  diTision  of  ■  ter-    of  tbe  rertical  kom  of  HMnD«  vhicb  wr- 
inipBl  cell  by  ulleniately  inclined  lepu.    The    respondt  tn  each  valve,  one  <m\j  of  tke  on* 
ginal  centnl  cdti  cODtinuea  it«  devdoptgrnt, 
'V-  l^S-  the  rest  becomii^  abartive,  and  finallj  diiip 

pearing.  The  four  spore*,  which  are  famrd 
just  as  in  Sd^nelb,  at  lencth  becotae  fnt 
by  the  absorption  of  the  cell  ia  which  iky 
are  enclosed,  and  for  a  time  continue  to  ta- 
l.ir^  equally,  while  Ebeir  walls  are  ihickencd 
by  inlemal  gelatinous  deposition.  Soon,  bow. 
ever,  one  b^ns  to  exceed  tbe  mt  in  graath, 
7».  mtmtafUr  mpngiiaAm,  IM  £am.  and  finally  occupiea  the  whole  c*fi^  of  ibt 

Tba  papilla  has  been  broken  off  in  ouUng  the     sporangium,  which  ti  subsequently  Mm  by 
p™p"ati0i>.  the  swelling  of  the  eio^re,  which  i*  pro- 

direction  of  growth  of  this  structure,  which  ts    duced  when  it  is  subjected  to  tbe  ioAuaKe  of 
ihe  first  leaf  of  the  embryo,  is  obliquely  up-     moisture. 

words.    In  its  axil  is  formed  the  primary  axis        101.  The  microspores  are  developed  prcrtwiy 
'    as  in  Sclaginella.    Tbe  ciosporal  0"'*^ — 


Embryo  of  POalana  Mmlifin.  10  dm,  71l« 
amino  u  Ml  autotd  m  lli  prv1h4Jliiai,  lit  tiim 
of  mkitk  hai  apaadtd  ■>  m  tafatin  an  imalmrtit 

a,  remaliu  oTpapillaof  ircbegoniiun  wllh  its  can*]; 
b,  fim  root;  c,  first  IcaTj  d,  primaiy  axis; 
t,  csTit7  of  macroapora. 

and  soon  after,  as  a  lateral  development  from 
this  last,  the  second  leaf.  In  the  meantime 
the  first  root  makes  its  appearance  as  a  rounded 
projection,  which  grows  from  the  upper  lur- 
Isce  of  the  embryo,  in  a  direction  opposite  to 
that  of  the  first  leaf.  Both  of  the  laat-men- 
tioned  OTgKni  finally  burst  through  the  remains 
of  Ihe  (irothallium,  and  become  free. 

100.  SporvFgia  and  ^porei. — The  organ  in 
which  the  iporangia  of  Pilularia  are  contained 
is  ao  ^g-shuwd  body,  supported  on  a  short, 
curved  pedicle,  which  spnngs  directly  Ihim 
the  crceptne  stem,  in  the  axil  of  one  of  the 
Bwl-«haped  leavei.  It  presents  a  tough,  cori- 
aceous, cellular  coat,  which  encloses  a  cavity, 
which  is  divided  into  four  compartments  by 
vertical  septa,  and  nibseqnenily  dehisces  in 
four  valves.  The  middle  of  the  internal  sur- 
face of  each  valve  is,  from  the  first,  marked  by 
a  ridge  of  gelatinous  cellular  tissue,  from  which 
Ihe  sporanfia  take  their  origin  as  a  vertical 
series  of  projections.  Their  development  re- 
mains up  to  a  certain  time  the  same,  »  hethtr 
they  are  to  produce  large  or  small  spores.  All 
are  found  to  exhibit  at  this  p^od  a  rentral 
mass  of  cells,  eontainii^  nucid  and  gnunous 
fluid,  which  ia  surrounded  bvadouble  capsular 
kycr.  Id  each  of  the  central  cells,  the  nucleus 
K>oa  after  is  replaced  by  four  others  of 
snaller  siie,  around  which  are  formed  four 
tctnhedral  secondary  celtR,  which  are  tbe  im- 
nicdbte  parents  of  the  k|K>re8.     In  the  lowest 


...  'mbnne  pngacls  tbrooKh  tfe*  wi". 
has  giren  wa;.  A  taw  of  tb*  tdla^ 
ing  qwmutoioiili  hara  tacipoL 

dehisces  in  three  valves,  the  proper  n 


of  the  spore  at  the  same  time  givii^  way  irre- 
gularly, to  alto*  the  escs4>e  of  numi  "  '"'" 
globular  cellules.     These  cellules  c 


addition  to  starchy  and  mucous  cranoia 
rietal  lenticular  vesicles,  each  of  which  re- 
closes  a  delicate,  spirally  coiled  antbcrMsi^ 
which  move*  actively  in  water. 

I0£.  PAonrn^aait^- Between  tbe  hi^ 
vascular  Cryptogamia,  and  the  aimptest  forw* 
of  flowering  plants,  there  eiiats,  as  hai  hea 
already  noticed,  a  wide  chasm  of  ohscorin. 
The  reaearches,  howevo', of  lliifimialii.  kite 
shown  that  in  the  Contfme  the  ^ahno  '» 
formed  upon  a  plan  which  preaeots  the  mat 
striking  analogies  to  what  is  obaerved  asaaf 
the  Rhiiocarpes  and  Lycopodiacca ;  aad  thai, 
in  fact,  their  development  staoda  ii' 
between  that  of  the  planti 
and  the  I      ' 

103.  / 

ing  the  same  plan  of  deacriptioii  that  v>  kan 
adopted  in  the  previous  sectKHi,  we  shall  ceaiat 
our  attention  to  the  Abtetine*,  of  the  dm- 


ovule  connists,  at  tbe  time  of  tbe  si 
the  pollen,  of  a  short  and  thick  s 
delicate  cellular  tissue,  which  ia  ai 
single,  somewhat  fleahy  integiinieni.  kanv 
open  a  wide  micrapyle  canal.*    In  lb*  cMUe 

*  For  the  origin  aad  sicoiflratioD  tt  inu^*^ 
term*  Id  common  on  wc  rMFT  th«  nadtf  %»  —J  '* 
Iha  alementary  works  oo  Botany.         , 
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oT  the  nucleut  there  exuls  an  ovoidsl  embryo-  cells  contaiaed  previouBly  in  iu  cavity,  to  Hi 
HC,  vhich  owes  it  origin  to  the  coalescence  membrane.  By  the  continuation  of  this  pro- 
oTarertical  and  axial  series  or  celln.  At  this  cess,  the  kbc  becomes  a  second  time  fUled  witli 
period  itcontaina  only  etanules  of  atarch  and  ceUular  tiwue.*  Two  or  three  of  the  celU  sub- 
jacent  to  the  micropjle  end  of  the  embryo- 


Fig.  IBS. 


J%.  186. 


SBrfim  of  —tlaa  of  othU  of  Fi--  Auitriaca,  »> 
A,tai»nofs*iiA  ii  olmTvtd  lit  fnotg  tmbryo- 
ne,lja  iSam. 
Bocus,  the  nucleus  which  it  at  first  contained 
hs»ing  disippared.  It  co^^eBpood^  as  will 
he  leea  ss  we  proceed,  to  the  internal  mein- 
braoe  of  the  ripe  maerospore  of  the  Rhizocar- 
pcz  snd  Lycopodiacee.  The  pollen  grain  in 
tbetonifenegcnerallyilselfreaches  the  summit 
of  the  nucleus  hymeans  of  the  wide  micropyle. 
From  e«h  grain  emanates  a  tube,  which  pene- 
tnles  for  a  short  distance  into  the  tissue  of 
the  nucleus;  not,  howefer,  until  it  has  re- 
mtDcd  for  some  time  upon  its  summit.  In 
the  meantime  numerous  Tree  nuclei  have  be- 
(onie  visible  in  the  embryo-sac,  which  imtae- 
distdy  aftMTrards  "  present*  itself  filled  with 
s  Isrge  number  of  radially  elongated  cells, 
which  are  arranged  in  a  concentric  layer." 
These  continue  to  multiply  by  septa  in  all 
lluee  directions,  until  the  begiuning  ofwinter, 
K  which  period  the  wall  of  the  embryo-sac 
■■  so  delicate  as  to  be  indistinguishable, 
Uuf^  the  winter  mcnths  these  cells  undergo 
DO  IJirtber  change,  except  that  their  walls  are 
thickened  by  iotemal  gelatinous  deposition, 
b  the  boning  of  March  of  the  second  year, 
both  the  gdalinooB  material  and  the  cell-wall 
dWvnar,  the  primordial  sacs  lying  free  in 
the  cavity  of  the  eoibryo-sac,  each  containing 
a  Urge  globular  nucleus.  Shortly  after,  the 
nucleus  of  e«Ji  cell  disappears,  and  is  re- 
phced  bj  two  or  four  smaller  onea,  round 
cKb  of  which  new  spherical  secondary  cells 
are  formed.  The  parent  cell  is  dissoWcd, 
sod  mraialiately  after,  the  same  process  is  re- 
peated in  the  tecondary  cells.  While  this  is 
takiif  place,  the  embryo-sac  has  increased  to 
tvcBty  times  its  former  volume ;  its  membrane 
ba  become  resistant  and  vitreoun.  while 
thnm^Hnt  the  whole  ovule,  with  the  excep- 
tioa  of  ita  summit,  an  active  cell  growth  haa 
takci  piaca.  Towards  the  middle  of  May 
die  pennanent  cellular  body  which  allcr- 
»ardi  fills  the  whole  embryo-sac,  ori|pnates 
b)  the  appbcation,  m  soecessiTe  layers,  of  the 


The 

tiiroiu  daposition.    Two  pcSlen  grains  occopy  the 

limnel-shBped  aps™  between  thu  wide  micrapyla 

and  tha  saoiinit  of  the  nacleas.      The  cellidar 

tisane  of  the  latter  Is  penetrated  by  two  tabes 

mnsnatiDE  rrom  ihe  pollen  gnina.    At  the  dotted 

line  the  tlsiae  of  Ihe  ovule  becomee  continooiu 

with  that  of  the  apermophore. 

sac  now  become  larger  than  the  rest,  and  are 

destined  to  contain  the  germs  of  the  future 

embryos.     As   their   development    proceeds, 

these  bodies,  the  so-called  corpuacnla,  assume 

en   elongated,  oval   form,  ana  the  space  in- 

tervening  between   their    summits    and   the 

membrane  of  the  embryo-aac  is  occupied  by 

four  small  cells  o-  -"^ ' — '  -'"-'•  — 


e  level,  which  are 


rig.  187. 


*  To  this  Ussne  is  commonly  applied  the  term 
•■albnniinoiu  body."    It  cerres^iU  in  iu  mode  of 
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ieparated  from  each  other  by  ai  many  vertical 
aepta,  meeting  at  right  angles.  Each  corpuB- 
culum  is  likewiie  ■urrounded  on  all  side*  by  a 
single  lajer  of  cellules  resembling  pavement 
epithelium,  and  exhibits  in  its  interior  b  nu- 
cleus whiL-h  is  usually  placed  at  its  superior 
extremity.  After  some  time  the  nucleus  dis* 
appears,  and  now  a  number  of  transpsrent 
vesicles  become  Tisible,  which  accumulate  for 
the  DKiBt  part  towards  the  eitreuities  of  the 
corpusculum. 

f^g.  168. 


repeated  division  of  the  four  iafaicr  terminal 
cells,  partly  by  the  interstitial  growth  oTibnM 
first  rorined.    Soon  it   bunt*  ihroagk  the 


Gwjwsrabii  af  lima 


Its 


ity  ta  fllled  w[lh  trsnapsrcnt  vesiclts,  uid 
bonnded  raperiorly  by  four  grmulsr  rails,  Ihs 
position  snd  relitions  of  which  ncal  very  forcibly 
tbe  srnngeineiit  which  preaents  ilself  in  ths 
rudimsntUT  archegoDinm  smong  ths  bighu 
CryptoguidK. 

IM.  The  growth  of  the  pollen  tube,  which 
has  been  for  many  months  arrested,  at  last  re- 
commences ;  the  membrane  of  the  summit  of 
the  embryo<tac  at  the  same  time  become* 
attenuated,  and  immediately  aAcr  is  pene- 
trated by  the  narrowed  end  of  the  pollen 
tube,  which  is  brought  into  immediate  con- 
tact with  the  summit  of  the  corpusculum,  tbe 
four  cells  which  previously  surmounted  it 
having  disappeared.  At  this  time,  the  corpus- 
culum exhibits  in  its  interior,  at  the  end  oppo- 
site the  pollen  tube,  a  single  vesicle,  much 
lai^^  than  tbose  by  which  it  is  surrounded, 
within  wbich  is  afterwards  developed  a  se- 
condary cell,  occupying  more  than  half  its 
cavity.  This  cell,  which  is  convex  above,  ia 
applied  by  a  flattened  inferior  surface  a^inst 
the  wall  of  the  corpusculum.  It  soon  divides 
by  a  longitudinal  septum  into  two,  each  of 
which  is  nucleated.  These  two  cells,  which 
occur  throughout  the  Coniferae,  form  the 
commencement  ofthesuspcnsor.  They  nest 
divide  by  a  second  pair  of  vertical  s^ta,  at 
right  angles  to  the  first ;  and  in  each  of  the 
four  cells  which  result,  a  succession  of  hori- 
■ontal  septa  are  fbnned,  by  which  the;  are 
convertea  into  four  vertical  columns  inti- 
mately united  to  each  other.  The  suspensor 
lengthens  in  one  direction  only,  partly  by  the 


■  o/OcH 

The  roar  cells  by  wbich  it  ii  bouoded  •^irH":.' 
havi  disappeared.  The  poUeo  tab*  is  MUl  .a 
conuctj  by  iu  fl>tlai«l  citnmity  with  at 
ccrpusculum,  snd  bv  the  rest  of  iU  iiiiftcM  ■,ti 
the  cells  of  the  ■IbumiBOiu  body.  ■.  SM-  '!;it. 
Ksdier  gtsse  of  development  of  lover  ted  nl  i'- 
ume.  A  single  germ-cell  is  applied  Is  Mm  >li. 
6,  SOO  dism.  Divison  of  genD-tdl  into  fcnt  '• 
two  vertical  sepia,  of  which  one  only  can  be  j"" 
on  section,  e  and  d,  !6U  dism.  Dirisioa  ti  '.l» 
four  iHolting  cells  by  ■  SDccosion  of  tniu>tf« 

beni  in  the  corpOKnlnni.     (Knm  Ag.  171  to  If) 

inclusive,  are  sftei  UofmiiateT). 
membrane  of  the  corpusculum  at  its  lower 
end,  and  becomes  immersed  in  tbe  tiaaue  wbirn 
occupies  the  embryo  sac,  the  relb  of  whirt, 
at  the  same  time,  become  less  intinaiilt 
united  than  before.  The  four  Mries  ofcrin 
of  which  the  suspensor  is  formed,  DOW  KfMftft. 
and,  from  the  terminal  cell  of  CMfa,  die  nW>> 
ment  of  an  embryo  takes  its  origin,  h> 
development  commencea,  like  thai  of  ibt 
embryoaof  the  Hepaticc  aitd  of  tbe  bat  kam 
of  the  Perns  and  Equisetaeese,  by  tbe  rrpatii 
formation  of  alternately  inclined  sqits  ia  s 
terminal  cell ;  these  being  followed  by  vcrtxsl 
septa  radiating  from  the  axis,  aa^  sibr- 
quently  by  others  parsUel  to  the  extowl 
surface.  Of  the  four  ea^iryoa  thus  (waed, 
one  only  advances  to  vigorous  matnrily. 

105.  F/kmnvgimia  angiotpmmim. — The  ob- 
servations on  record  relating  to  tbe  origie  sad 
development  of  the  embf^o  anMOg  thoe 
plants  are  now  so  numerous,  that  uAea^ 
the  conditions  ai  ' 

and  the  dif&cultia 
we  are,  notwithstanding,  n 
draw  our  conclusions  with  c 


study  of  the  Cryploganiia,  Aatoag  tt. 
examples  at  our  disposal,  wc  sdact  two  of  iht 
simplest,  between  which,  al  the  same  tin*, 
great  differeticea  present  themKlva  m  lh«w 
respects  in  wbich  the  dcvelopmcnl  is  wbUe- 
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106.  BipjMnt  mlgant.* — The  nlreadf  ana-  into  a  tubular  superior,  and  a  spheroidal  and 
tropMMOiulEofthiaplaiitcoasiHtsorBcylin-  much  sniBller  iorerior  compartment.  The 
iriai  nucleus  of  delicate  cellular  tissue,  alono 

one  fide  of  which  is  obaerrcd  a  lon^tudind  ^     •„. 

Baitj  ridge,  terminating  above  in  a  short  fiini-  ^' 

cuius,  by  which  the  ovule  is  su^ended  from 
ihe  ipei  of  the  one-celled  ovary.  One  of  the 
ceatnl  cdls  of  thU  nucleus  becomes  larger 


OHiutLaMy  btfort  tmpreg*atitn,  'ibO  diam. 

Tbe  tabulu  eena-ccli,  the  lower  end  of  which  » 

embedded  in  Ihs  nncleiled  cells  of  the  endotperm, 

latter,  which  is  the  parent  cell  of  the  embryo, 
is  diviJed  by  a  vertical  septum  into  two 
hemispheres.  In  these  two  new  septa  are 
formed,  also  vcrticnl,  but  at  riglit  angles  to 


Fig.  IW. 


a,  oivM  laU  itiam. 


tarlif  Hagi,  a 
TIh  aabrro-iac  U  kcd  u  ■  Iars>  cenlral  nncloted 
celL  CUng«r.3 

(hui  the  mt,  from  which  it  ii  fiirther  ilislin* 
pbihed  by  its  containing  a  free  vesicular  nu- 
deolated cdl-nucleutand granular fl uid .  Tbia 
cdl,  the  embryo  sac,  rapidly  enlarees,  and  at 
[he  nme  time  assumes  an  elongatetToval  form. 
A  onaiber  of  vesicles  of  various  siie  are  de- 
•doped  at  the  same  time,  at  its  micropyle 
eitiemity,  all  of  which  disappear  some  time 
before  tbe  scattering  of  the  pollen.  Shortly 
■ftfT  this  has  taken  place  several  new  cells 
are  ibnned,  one  of  which,  situated  towards 
tbe  opper  end  of  the  sac,  begins  at  once  to 
Imgtbea,  and  is  finally  converted  into  a 
tube  cloMd  at  both  extremities  (germ-cell). 
Tbe  rest  arrange  themselves  in  vertical  series, 
so  ts  to  form  a  continuous  tissue  (the  endo- 
•pcm),  which  corapletelf  occupies  the  lower 
psn  of  tbe  sac  A/ler  this,  in  consequence,  as 
wy  be  preaumed,  of  the  contact  of  the  pollen 
lube  wuh  the  menibrane  of  the  sac,  the 
gem-ocU  b  divided  by  a  transverse  septum 


Till  law  immidiairly  afitr  in 

Tbe  gann.cell  Is  now  divided  by  a  i™n 

turn  into  two  compirtmeno,  the  inftrit 

is  the  paient-csll  of  the  embryo.    !iO  d; 

In    the  meantime,   several    new 


ir  of  which 


vesicles  make  their  appearance  in  the  upf 
tubular  compartment  of  the  germ-cell,  whi 


^  p;  m. 


-.  , ,  „..  .„e  Embnrogeny  of 

H'ptaiitvnlnni.  TruiLof  But.  Soc.of&linburgh, 
F*.  1840. 


eventually  become  cylindrical,  and  arrange 
themselves,  end  to  end,  in  its  interior.  The 
four  cells  of  the  embryo  now  divide  by  hori- 
lontnl  septa,  which  are  succeeded  by  others 
parallel  to  its  surface,  and  meeting  their  pre- 
decessors at  aiwlcs  of  U°.  The  globular 
body  which  is  thus  formed,  consists  of  six- 
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teen  cells,  of  which  eight  are  (uperficid,  u) 
the  other  eight  enclosed  u  ■  central  spher 


Annals  of  Natural  History :  —  "  Tbe  onle 
■prinp  from  the  placental  surTace  ai  a  MOfle 
projecting  cell,  which,  bjr  wiUliTiaaa,  looa 
becomei  a  cellular  papilla  (the  nudeoi),  cos- 
(Kised  of  a  central  cell  (the  emfarfo-ac),  nr< 
rounded  by  a  Mfflple  cellular  laver.  Tbe  t«o 
coats  groduallj  ^w  m>  over  ibis,  and  bj  At 
greater  elongation  of  one  Me  tbe  nuk 
becomes  snatropous.  The  nucleus  meaa- 
while  loita  its  cellulsr  coat,  appamtlj  bf 
absorption,  and  appears  a*  a  large  orJ  hc 
enclosed  in  the  coats,  conusting  in  &ct  Bcrdj 

Fig.  195. 


£ar/f  aWUn  of  ocaU  tf  OrAi»  maialm. 
ubiro-iac  ii  gxpowd  Id  caowqanm  tt  (bt 

tpiron   -  ■'--  -'■-  -'■"^  - — ■  -■-    - 


of  an  embrj-o  sac.  In  the  apex  of  thi^ 
about  the  epoch  when  the  pollen  Mis  apM 
■nievedrlM  rontaintd  in  th*  uppsr  Wbulsr  por-     thestigraa.  three  cellules  (embryooal  renclol. 

t,on^,fU.^g™^  h,-™^^«jd^™.     ^^^^  .pp^^„^  it  tS^npper  »d  of 

to  tfa<  txcAaya,  ^Dt  SOO  dUm. 

cal  mass.    By  the  frequent  repetition  of  the  ^-  'M. 

same  process  it  increases  in  siie,  still  retuning 

Fig  194. 


'\. 


ItrJaird  lirtnaflhd  tmbryt  n/  (*i  ■ 


Its  gtohulor  form,  until  it  is  transformed  into 
an  emb'yo,  the  direction  of  growth  of  the 
axis  of  which  is  downwards. 

107,  Orchu  Morio.—  Xn  the  OrcbidMB  the 
■trurlure  of  the  ovute  is  remsrk^ly  simple. 
The  following  description  of  the  mode  of  ongin 


and  earlv  i^ebpraent  of   the  embryo, 

1  Morio,  all  the  stages  of  which  we  have 
ountelres  followed,  is  taKen  from  Mr.  Hen- 


Orchil  Morio,  all  the 
followed,  is 
frey'i  paper  on  Vegetable  Reproduction,  in  the 


ImJattd  OHirys-uc  a/  At  mm 
imprrgiialiim,  antmnimg  tkrm 

the  embryo  sac,  fonned  apparently  fay  Inc 
cell- formation  aroundagiobaleof  protopfns. 
The  pollen  masses  on  tbe  strata  send  do** 
pollen  tubes,  which  tnrene  tbe  coaduftnn 
tissue  of  the  style,  and  make  their  way  to  tk 
placentas,  where  they  enter,  ofdinfily,  «aflT 
(somEtimes  more  than  one)  into  th«  mittv 
p)|le  canals  of  the  orutea,  and  oa«e  ■■  coMsrt 
with  (he  outside  of  the  ap«x  of  the  cflteT* 
sac,  immediaiely  above  where  tbe  ea^ryeiil 
ve«icle«  lie  i  but  the  pollen  lube  does  not  po*- 
tnite  the  embrjo  sac.  Sooa  after  tbe  podn 
tube  has  reached  the  embryo  nc,  one  (i«? 
rarely  two]  of  the  embryonal  rcsicla  htpat  to 
swell,  becoroea  dirided  by  a  croes  aepcoa  ■■■* 
two  cells,  and  while  the  npper  oi  — ' 

in  a  filamentous  form  through  tl 
by  a  continued  proceas  oT  ccO 
lowercellenlargCH.and  '' 
to  form  ■  cellular  globu 
in  this  plant  does  not  \^ 
lyledon  ttiA  radicle,  as  in  moat  other  c 
The   filamentous    probngaiion,  the  n 
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■hidi  i*  not  evident,  but  which  iieeina  ana-    B; 
logoui  to  the   ■uspenicH',    preKnth' 
mcntioMd,  neaawhile  deoji  awaj.  * 

Fig.  197. 


is  foniied,  i 


cell  multiplication  an  ore 
which  may  be  distinguiHheii 


Ormb  a/  IIk  lamt  at  iJu  pmod  nf  aipngKoAm. 
I,  [biCKtsnal  integument;  c,  the  iDtern»l.  »Mch 
imncdiilety  rarroandi  c,  the  embrj- 


HflKwt  anuililj  nuTDOed  u  .it  penetiatw  tba 
tiu)  leadiriE  to  the  embryo-uc,  irilb  the  out- 
nile  itf  which  iu  termioKtian  is  in  contact.  IBO 

loe.  ne  amAer  and  ike  pollen  e«^— The 
hntorr  of  the  development  of  the  anther  is 
mnaniUj  uniform  ainong  the  (lifTerent  familicB 


Tin  mmt,  tomi  timt  af'.a  iapTf^atiom. 
Tk<  MBiina  of  the  polUn  tuba  4re  otMeired  to  be 
Hin  HUMttat  to  the  uc  The  rudiment  of  the 
tahmaxhibilailwlfu  a  BcmniFbal  peu->haped 
nil.  VTJded  ttnru-di  it>  upper  p«tt  by  a  enccea- 
Boa  of  tranfTCTM  Kpla,  into  namerons  compart- 
Ball.  The  loweM  of  tbesa,  larger  and  mon 
gnmUr  than  the  r(*t,  ia  the  parent.cell  of  the 
(■tiryo.  180  diam.  (The  above,  trom  191  to  198 
tadaiirs,  anoriginaL) 

of  PhaneragainiB.  It  at  fint  appears  in  the 
joeng  Bower-bod  a>  a  cellular  papilla,  which 
Fowi  oat  buerally  {h>in    the    Roral    axis. 


irsii 


/wrier  dnw&iMf  tmltiyo.  (OnAit  JVorin.) 
The  embp'O-ssc  is  ao  longer  distinguinhsble.  The 
spheroidal  embryn  which  PompletsTy  ocmpiei 
the  ciirity  of  Ihe  oviile  ii  anrmonnted  by  a  fila- 
mentous prolongation,  which  projects  throogh  the 
micropyle.  160  diam.  (Benfley,) 

central  cjUndrtcal  column  (connective),  along 
the  antero-lateral  aspects  of  which  are  at- 
tached two  larger  cellular  masses;  the  ontcr 
surfuce  of  each  is  marked  by  a  vertical  furrow, 
indicating  its  division  into  two  halves,  which 
are  the  rudiments  of  the  future  /octiH.  In 
each  half  a  single  aiile  vertical  column  of 
cells  soon  becomes  distinEuished  from  those 
surrounding  them  by  their  greater  size  and 
granular  contents.  In  each  of  these  cells 
the  nucleus  disappears,  and  is  replaced  by 
two  othern.  this  being  followed  by  a  division 
of  the  cell  contents  (primordial  membrane), 
which  results  in  the  formation  of  a  new 
cell  round  each  nucleus.  By  the  repeti- 
tion of  thia  process  a  mass  of  cells  —  the 
parent-cells  of  the  spores — is  formed,  which 
occupies  the  centre  of  each  rudimentary 
loculus.  The  next  change  observed  is  the 
thickening  of  the  walls  of  the  parent-cells  by 
gelatinous  deposition  on  the  interior  surfaces. 
This  is  followed  in  all  of  them  by  disappw'- 
ance  of  the  nucleus,  and  consequent  division 
of  the  contents  of  the  cell  (primordial  mem- 
brane) into  two  portions,  each  surrounding  a 
new  nucleus.  These,  however,  are  only  trans- 
itory formations,  and  are  soon  succeeded  by 
four  nennanent  nuclei,  which  are  placed 
towards  the  four  angles  of  a  r^ular  tetrahe- 
dron, each  invested  with  a  primordial  sac  con- 
taining a  granular  mucus,  on  the  surface  of 
which  is  soon  secreted  a  Eelatinous  layer.  In 
this  manner  the  parent  ceU  is  divided  mtofbur 
compartments — the  so-called  special  parent 
cells  of  the  pollen  grains.     Within  each  com- 

Sartment  is  now  formed  a  new  cellulose  mem- 
rane  on  the  surface  of  the  primordial  utricle. 
This  is  transformed  into  a  resistant  and  co- 
loured tegument,  which  is  the  outer  mem- 
brane of  the  pollen  grain,  and  exhibits  various 
projections  of  its  surface,  which  differ  ac- 
cording to  the  species. 

109.  While  these  changes  are  taking  place 
in  the  central  mass  of  each  loculus,  the  tissue 
forming  its  wall  is  transformed  into  a  capsule 
of  three  distinct  cellular  layers.     The  mner 
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layer  consists  of  radiating  prismatic  cells,  and  cell  of  four  spores — in  the  phaocrogaoMMs 
is  soon  absorbed.  The  cells  of  the  second  plant,  to  become  the  embryo-sac, 
layer  are  distinguished  by  their  containing  at  112.  The  exact  correspondence,  stq»  for 
first  numerous  starch  granules,  and  afterwards  step,  which  exists  between  the  derelopnieot  of 
by  the  deposition  of  spiral  fibres  on  the  inner  the  anther,  and  that  of  the  sporangiuai,  mill  be 
surfaces  of  their  walls.  These  are  usually  best  seen  by  successively  comparing  the  de- 
dice-shaped  cells  arranged  in  concentric  scriptions  contained  in  $89  and  V  10^*  I<  ^ 
layers.  The  external  or  epidermic  layer  rendered  still  more  striking  when  we  consider 
consists  of  tabular  cells  in  contact  by  their  the  verv  remarkable  variations  which  prcscm 
edges.*  themselves  in  the  structure  of  the  anther 

1 10.  Review  of  the  analogiet  wUch  preteni  among  the  Phaneroeamia  themselves ;  as  r.  ^. 
Ihemselvei  in  the  history  of  the  development  of  the  in  Zostera,  among  the  Orchidacea^  and  other 
reproductive  organs  of  the  higher  Cryptogamiatmd  examples  for  the  description  of  which  space  n 
of  the  Phanerogamia. — The  families  in  question  wantmg.  The  contemplation  of  these  analo- 
are  distinguished  by  tiie  presence  of  what  is  gies  leads  us  to  remark  how  little  rcUrioo  there 
called  **  sexual  reproduction"  from  all  others,  seems  to  be  as  respects  the  ornns  under  coo- 
It  is  true  that  among  the  Characee,  Conju-  sideration  between  the  morphological  import 
gat85,  Vaucheriaceae,  and  Desmides,  the  con-  of  the  rudiment  and  its  developDieot.  The 
currence  of  two  dissimilar  parts  is  necessary  ovule  of  Zostera  is  an  axial  organ,  originating 
for  the  development  of  the  germ  ;  but  in  them  in  the  axil  of  a  modified  leaf;  its  anakigue  m 
the  phenomena  do  not  present  themselves  in  development,  the  anther,  is  itself  a  biktcraJ 
such  strict  conformity  to  law,  and  the  anato-  foliar  organ.  The  sporangium  of  Eqaisctuiii 
mical  relations  of  the  germ  to  the  organ  which  seems  to  originate  as  a  leaf,  —  that  <m  Scla^- 
contains  it  are  not  nearly  so  complicated  as  nella,  as  an  axis  in  the  axil  of  a  leaf, 
in  the  planti  under  our  consideration.  Taking  1 13. — 2.  Analogy  between  the  cmbryo-mc^  ike 
the  sexual  germ  as  our  starting  point,  in  com-  pollen  cell,  and  the  parent  celi  of/omrspom  — 
paring  the  history  of  the  development  of  the  In  approaching  this,  the  most  dHBcult  part  of 
phanerogamous  with  that  of  the  cryptogamous  our  mquiry,  we  must  refer  to  the  Cooifcnc,  as 
plant,  the  following  analogies  present  them-  holding  in  so  many  respects  an  intemedaac 
selves  :—  position.    Of  those  stag^  of  the  devdopmcnt 

1 1 1.— 1.  Analogiet  eiisting  between  the  ovttle^  which  precede  the  act  of  impregmaiiom  in  i^ 
ihe  anther,  and  the  tporan^um-^Xn  Zostera  laginella,  the  first,  namely,  the  diviaioo  of  the 
marina  the  termination  oi  a  stem  destined  parent  cell  into  four  compartmenta,  and  the 
to  bear  reproductive  organs,  is  broadened  out  formation  of  a  spore  in  each,is  entirely  wantu^ 
in  the  form  of  a  spatula,  concave  on  one  side,  in  the  Coniferae.    The  prothallium— imdcr- 
convex  on  the  other.    On  the  concave  sur-  standing  by  the  term  the  organ  of  which  thr 
face  are  observed,  early  in  the  development,  archegonia  form  a  part— 4s  represented  by  the 
two  vertical  series  of  papilla— one  on  each  corpuscula,  between  which  and  the  arcbccooii. 
side  of  the  middle  line— which  are  the  rudi-  the  resemblance  in  structure  is  very  strikuf.— 
ments  of  the  organs  which  support  the  ovules  The  difference  in  the  mode  of  origio  of  the 
and  anthers.    In  each  series,  the  two  kinds  of  germ-cell,  on  the  other  hand,  is  no  \em  r«> 
rudiments  are  arranged  alternately  in  such  a  markable.  "  Among  the  Cryptogamia  then  K** 
manner,  that  an  ovule  in  one  series  is  always  says  Hofmeister,  *'only  one  germ-cell  abiHi 
on  the  same  level  with  an  anther  in  the  other,  completely  fills  the  central  cefi  of  the  aithc- 
The  rudimentarv  organ  which  is  destined  to  gonium,  while  in  the  Coniferv,  veiy  muncfoi:! 
contain  the  ovule,  commences  as  an  imperfect  germ-cells  swim  in  the  central  cell  of  the  cor- 
ring  of  cellular  tissue,  on  the  inside  of  which  pusculum,  of  which  one  only,  appKed  ^■to«t 
is  seen  a  little  round  projection— a  bud  in  its  lower  end,  is  fecundated."    In  the  g>mm>- 
the  axil  of  a  leaf.    From  this  projection  is  spermous  Phanerogamia,  all  the  steps  iii  dc- 
developed  the  ovule,  with  its  teguments,  just  yelopmcnt  which  intervene  between  theptfrnc 
as  described  in  Orchis  Morio.     The  axis  of  cell  and  the  germ,  disappear ;  the  Uucr  orb- 
its nucleus  is  occupied  by  a  vertical  series  of  nating  altogether  mdependcntly  at  the  upper 
cells.    Of  these  the  uppermost  enlarges,  and  end  of  the  embryo-sac.     As  the  traasfonaa* 
becomes  detached  from  its  neighbours,  so  as  tion  of  the  germ-cell  u  the  moat  inponafli 
to  form  the  cmbryo-sacf    If  we  compare  this  element  in  the  process  of  dcvelopOMvi,  < 
process  with  what  occurs  in  Selaginella,  we  presents  the  greatest  degree  of  constancy.    It 
find  in  each  case,  a  cell  belonging  to  the  stem  always  commences  by  the  formatioa  of  <rc 
in  the  axil  of  a  modified  leaf,  which  transforms  or  more  septa,  the  direction  of  which,  ia  rrk- 
itself  into  an  axial  organ.     In  each  case  one  tion  to  that  of  the  first  axis  of  growth,  a 
of  the  central  cells  enUu-ges  and  becomes  transverse  or  nearly  so. 
d jtached^in  Scb^pnella,  to  form  the  mother        ]  14^  i„  the  Hepatics  and  Moaaea  one Mp* 

tum  is  formed,  the  inferior  of  the  two  rsMtt* 

*  Nlgtli,  Znr  Entwick.  det  Pollens,  &c.  Zaricb,  ing  cells  undergoing  no  further  devdopawac. 

18i2  i  Wimmel.  Ztir  Entwick.  d«s  PoUcns,  &c  BoL  ^hile  the  superior  ia  transfomcd  into  the  pf^ 

^Mm;i^^  Entwick.  der  Zostm.  Bot  Z«t  nmiy  axis  of  the  font.  ^ 

iJlT  oSId,  Bdtrsg.  tar  Krnnt.  der  Zottera  ^^  ^^ich  IS  converted  into  a  sporangiuin.  » 

marina,  ftc.  JJot  Zsituog,  St  10.  IWl.  normally  a  leafless  one.  In  the  Blossc^hoti. 
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erer,  examples  frequently  occur,  in  which  its  seems  to  constitute  the  essential  condition  of 

devdopment  is  changed,  under  the  influence  fecundation. 

of  peculiar  exteraal  circumstances,  in  such  a  117.  In  comparing  the  development  of  the 
nianner  that,  instead  of  producing  a  sporan-  microspore  with  that  of  the  spore  of  the  Ferns 
giuni  it  lengthens  considerably,  and  bears  with  which  the  plants  among  which  it  presents 
symmetrically  arranged  leaves.  Such  a  con-  itself  are  so  closely  allied,  the  difference  is 
dition  makes  it  more  easy  to  compare  the  fruit  even  more  striking.  In  Selaginella  all  the 
of  the  Mosses  and  the  leafy  stems  of  the  steps  intervening  in  the  Fern  between  the 
hi($hef  plants.  In  the  Ferns  and  Equisetacese,  spore  and  the  tessellar  cells  of  the  antheri- 
Bgain,  only  one  transverse  septum  is  formed;  dium  have  disappeared, 
but  here,  it  is  the  inferior  secondary  cell  118.  Direct  observations  relating  to  the  act 
wliich  is  developed  to  the  embryo,  the  of  impr^nation  among  the  Cryptogamia,  are 
directioo  of  the  first  axis  of  growth  being  for  the  most  part  wanting.  The  presence  of 
opposite  to  that  of  the  archegonium.  In  antherozoids  in  the  cavities  of  the  archegonia 
Selaeindla,  a  succession  of  transverse  septa  of  the  Ferns  has  been  witnessed  onlv  by  Sn- 
are tormed,  whence  results  a  conferva-like  nla-  minski  and  Mercklin.  Among  the  Uepaticae 
nieot,  which  lengthens  downwards  by  repeated  and  Mosses,  Hofmeister  observed  withm  the 
division  of  a  terminal  cell.  At  length  the  involucre  of  Jiung^-vnanma  6itMinc(7/a,anthero- 
youngest  cell  is  transformed  into  an  embryo,  zoa  '*  which  moved  rapidly  and  played  livelily 
Among  the  Gouiferae,  the  same  process  pre-  round  the  archegonia."*  In  this  species,  as 
lents  itself,  with  this  important  difference,  that  well  as  in  J,  bicrenata  and  Incuspidata^  the 
before  it  commences,  the  germ  divides  by  two  same  observer  found  a  mucous  substance  of 
cracial  vertical  septa  into  four  cells,  which  glass-like  transparency,  occupying  the  mouths 
correspond  to  the  four  embryos  which  are  of  the  archegonia.  In  this  substance  were 
afterwards  formed.  In  all  the  Phanerogamia,  embedded  numerous  curled  fibres,  which  he 
probably  without  exception,  the  germ-cell  considered  to  be  dead  antherozoids.  Evi- 
duides,  in  the  first  instance,  by  a  trans-  dence  more  to  be  depended  upon  is  that  of 
verse  reptum  into  two  cells,  of  which  the  the  concurrent  testimony  of  all  observers 
upper  is  the  larger.  In  some  cases  the  lower  that,  among  the  dicecious  mosses  and  liver- 
cell  is  develop^  directly  to  a  spherical  eel-  worts,  wherever  plants  bearing  archegonia 
lular  mass  (as  in  Hippuris  and  Orchis  Morio).  grow  in  the  neighbourhood  of  those  bearing 
Much  more  frequently,  however,  it  is  trans-  antheridia,  fruits  are  almost  always  produced ; 
formed  into  a  conferva-like  filament  (sus-  while  in  the  contrary  case,  the  archegonia  are 
pnisor)  which  lengthens  by  repeated  division  abortive. 

of  an  hiferior  terminal  cell.    At  length  the  119.  Origin  and  development  of  germ-cells  in 

}ouii£e8t  cell,  instead  of  lengthening,  becomes  spedal  organs  destined  for  their  reception,  which 

spheneal,  and  gives  rise  to  the  embryo  by  a  are  capable  of  transformation  into  rudiments  of 


process  similar  to  that  described  above  in  new  plants,  without  the  concurrence  of  two  organs 

Hippuris.  of  opposite  functions. — Of  this,  distinct  ex- 

115.  The  organ  to  which  the  name  suspen-  amples  occur  only  among  the  Hepatics  ;  viz. 
cor  is  applied  bv  Mr.  Henfrey  in  Orchis  Morio,  among  the  leafy  Jungermannise,  and  the 
diiTen  materially  from  that  of  Selaginella,  the  Marchantise.  In  one  of  the  latter,  the  Zrunu/IaWa 
Conifers,  or  horn  that  described  in  the  pre-  vulgaris,  there  is  formed  by  the  doubling  in  of 
ceding  paragraph.  Its  formation  does  not,  like  the  epidermal  layer  of  the  upper  surface  of 
that  of  the  true  suspensor,  precede,  but  follows  the  frond,  immediately  behind  the  notch  in  the 
the  origin  of  the  embryo.  In  Hippuris,  it  anterior  margin,  a  crescentic  pouch,  which 
Bppean  to  result  from  endogenous  cell-forma-  extends  backwards  for  about  a  line  under  the 
tioo  in  the  lengthened  upper  compartment  of  surface.  Its  cavity  is  bounded  by  an  inferior 
the  original  germ-cell.  and  a  superior  wall,  whose  concave  suHkccs 

116.  Hiedifference  between  the  development  unite  in  a  sharp  margin,  the  plane  of  which 
ofthepollengrain,and  that  of  the  microspore  inclines  slightly  backwards  and  downwards, 
of  Sda^nelk  and  of  the  Rhizocarpeae,  is  no  The  upper  wall  is  formed  by  the  double  epi- 
le^  remarkable.  Among  the  Phanerogamia,  dermal  membrane  ;  the  lower  by  a  membrane 
after  the  pollen  grain  has  remained  for  some  which  is  intimately  united  with  the  parenchyma 
time  is  contact  with  the  stigma,  its  inner  mem-  of  the  frond,  in  its  relations  to  which  it  re- 
braoe  grows  out  at  one  point  of  its  periphery  sembles  the  tissue  which  lines  the  subepider- 
into  a  filiform  cell ;  this  lengthens  more  or  less  mal  air  cavities.  It  consists  originally  of  a 
rapidly  until  it  reaches  the  micropyle  of  the  single  layer  of  tessellar  cells,  much  smaller 
ovule,  which  it  enters,  and  at  last  comes  into  than  those  upon  which  they  are  supported. 
coRUict  with  the  embryo  sac.  The  sac  A  number  of  these  grow  out  into  papilliform 
usually  resists  it  strongly  ;  sometimes  it  is  projections,  in  each  of  which  the  projecting 
bal^  in,  but  is  very  rarely  perforated.  In  nemispherical  portion  is  soon  separated  by  a 
tonseqoeoce  of  this  act  the  transformation  of  transverse  septum.  A  second  is  then  formed 
the  genn-cell  commences.  The  absence  of  above  the  first,  and  parallel  to  it.  The  highc>c 
iDoving  filaments  among  the  higher  plants  cell  next  divides  by  a  vertical  septum  parallel 
ttaods  connected  with  the  intervention  of  a 

•ecood  membrane  (that  of  the  embiro  sac)  •  Hofmeister,    Yerglcicbende    UntenrochaDgeo, 

betvecQ  the  two  fluids,  the  union  of  whicn  &c.  S.  88.    Vide  ttpra.  Fig,  164. 
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to  the  axis  of  the  frond.    This  is  followed  on 
each  side  by  transverzie,  and  afterwards  by 

^.200. 


face  grow  out  into  nippte*shaped  projcctioni, 
which  soon  become  filamentous  roots,aodtbc 
wholeis  transformed  intoa  riband-shaped  frond. 
The  organ^  the  development  of  which  b  de> 


Vertkal  aeeium  of  floor  of  gtm-pomch  of  Ltunilaria, 

60  tUam, 

Hie  clab-shaped  mdimenU  of  the  gems  are  attached 
by  their  baaea  to  the  saperficial  laypr  of  cells, 
which  are  mach  smaller  uian  those  upon  which 
they  are  supported. 

vertical  septa,  which  last  are  parallel  to  it. 
Hence  results  a  bilateral  orgsm,  the  surfaces  of 

Fig.  201. 


OafSae  qfgm  at  obterced  two  or  tkrm  dojft  a/lv  9 
ha$  bttH  Mtra,  «0 


Mode  of  origin  of  the  gem. 

Two  of  the  cells  of  the  superficial  layer  are  seen 
mon  highly  magnified.  The  membrane  of  each 
has  grown  out  into  a  nipple ;  in  one  the  vertical 
aeptum  can  be  distinguished.  400  diam. 

which  are  at  right  angles  to  the  axis  of  the 
frond.     Its  form  is  at  first  that  of  a  flattened 


Fig.  202. 


a  flattaned  rudiment  of  the  gem  viewed  laterally, 
division  of  the  second  cell  of  the  rudiment  by  a 
rertical  septum*  on  each  side  of  which  the  com* 
mencements  of  sereral  transverse  lepta  are  mo- 
delled out  in  tiie  protoplasms.  400  diam. 

hf  the  same  at  a  Utar  stagey  260  diam. 

club :  afterwarda,  as  it  becomes  larger,  two 
notches  are  formed  on  each  of  its  lateral 
margina,  which  exactly  reaemble  those  of  the 
anterior  margin  of  the  young  fi'ond.  As  soon 
as  its  development  is  completed — ^that  is,  when 
it  has  attained  a  length  of  about  }  of  a  line, 
it  is  pushed  out  of  the  receptacle  by  its  rapidly 
growing  successors.  If,  after  its  expulsion,  it 
la  sown  on  a  damp  surface,  a  new  srowth  at 
once  commences  m  two  opposite  directions, 
in  a  line  which  is  at  right  angles  to  its  axis. 
At  the  same  time  the  cells  of  the  inferior  suiw 


In  its  inferior  margin  is  a  notch  which  indicslM  its 
point  of  attachment  to  the  floor  of  the  pN»- 
pottdi.  The  other  two  notches^  ooa  on  each  kvW, 
are  the  points  of  ^wth  of  the  yovag  plant  inie 
which  the  gem  is  transformed:  thcr  rsMaiU* 
thoae  which  are  described  ({  6&)  in  toe  nMiprs 
of  the  young  frond  of  Anthoceroa.  It  is  rcnitft- 
able  that  the  line  of  direction  of  growth  of  the 
young  plant  is  at  right  ancles  both  to  thai  «f 
the  gem  itsdf,  and  to  that  or  the  pannt  plant 

scribed  above,  receives,  in  common  with  ocbcn 
of  a  diflerent  nature,  the  name  of  "  gcoL* 
The  whole  procesa  diflers  widely  from  mat  of 
true  gemmation  or '^rejuvenesceoce**  ofsa 
old  cell,  in  order  that  its  primordial  vendc 
may  be  transformed  into  an  embryo.  Thb 
distinction  is  well  illustrated  in  the  gemotttioa 
of  Anthoceroa  ;  the  primordial  sac  of  a  eeU  of 
the  parenchyma  of  tne  firond,  the  position  of 
which  ia  undetermined,  contracts  and  arcrdea 
on  its  surface  a  new  cellulose  nembraae. 
The  new  cell  is  converted  by  repeated  diviaaoa 
into  the  rudiment  of  a  young  frond,  which,  ss 
it  grows,  breaks  through  the  tiasne  of  the 
parent.  In  Jungermannia  bivaricata,  we  hare 
observed  a  simimr  procesa.  A  single  cell  of  the 
leaf  of  a  marcescent,  last  vear*s  stem,  b  area 
still  to  contain  a  primordisd  vesicle,  liiaed  wick 
green  protoplasm.  This  forms  around  itKlf  a 
new  cell,  which  divides  by  a  aeptum,  the  dirvc- 
tton  of  which  is  transverse  in  relatioo  to  that  of 
the  first  growth.  One  of  the  resulting  cdlsgrovs 
out  so  as  to  project  through,  or  carry  bef^^re 
it,  the  membrane  of  the  old  cdi.  This  dtvidcs 
by  a  septum  inclined  obliquely  to  the  Ibraer, 
which  IS  succeeded  by  another,  indioed  in  the 
opposite  direction,  and  so  on  altematdT. 
Hence  reaults  the  rudimentary  atcm  of  a  new 
plant.  Both  of  the  preceding  are  f*ft"«pi*«  of 
gemmation. 

The  very  distinct  analogiea  in  devdopacBt 
(bomologiea)  which  present  themselves  anoc^ 
the  higher  planta,  are  exhibited  in  thefoUovs;^ 
table.  The  six  last  vertical  columna  rcpfrieut 
the  principal  groups,  which  follow  eacn  other 
in  tne  same  order  aa  m  the  preceding  pates 
In  the  two  first  oolumns  are  indioitcd  thotc 
more  partial  analogies  which  may  be  tractd 
between  the  higher  plants,  on  the  one  hand, 
and  t|^e  Algse,  Fungi,  and  Lidheoa  on  the 
other. 
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Appendix.  —  On  the  relaliont  whidi  exist  The  phenomenon  of  conjugmtioo,  abo,  while 

between  the   animal  and  vegetable   kingdoms,  it  is  without  parallel  among  the  higher  jilanu, 

as  regards  the  function  of  reproduction.     In  presents  itselt  under  nearly  similar  cofutitioQs 

the  introduction  to  the  foregoing  article,  it  amon|^  the  Infusoria.     According  to  the  ob- 

was  observed  that,  if  any  analogies  in  deve-  servations  of    Stein,  the  circle  of  changrt 

lopment  may  be  supposed  to  exist  between  described  in  the  preceding  pan^raph,  is  ooc 

plants  and  animals,  they  are  to  be  sought  be-  the  only  one  by  whidi  in  Vorticclla  the  ipe* 

tween  the  lowest  members  of  the  two  series,  cific  form  is  reproduced.    A  Vofticella  eotcfi 

Whether  we  conclude  that  it  is  or  is  not  pos-  into  a  state  of  rest,  and  becomes  encysted ; 

sible  to  mark  out  the  limit  which  separates  it  is  not  now,  however,  converted  into  a  maai 

the  one  kingdom  from  the  other,  it  is  not  to  be  of  homogeneous  protoplasma  as  in  the  former 

overlooked  that  the  phenomena  of  reproduc-  case.    The  cyst  membrane  changes  into  a  thin 

tion,  and  consequently  the  whole  circle  of  the  walled  vesicle,  while  from  the  body  of  the 

development,  of  the  zoosporous  Aigie  resem-  enclosed   Vorticella,  which  has  assumed  a 

ble  more  those  which  present  themselves  on  spherical  form,  there  emanate  a  number  of 

the  other  side  of  the  aisputed  territory,  than  contractile  radiating  processes.     It  is  now  a 

those  which  occur  among  the  higher  plants.  Protozoon,  identical  with  that  to  which  hat 

Let  us  compare  the  development  of  a  unicel-  been  given  the  name  Actinophrys.    Now  ia 

lular  Alga,  with  that  of  one  of  the  simplest  Actinophrys,  the  occurrence  of  conjugatioo 

Infusoria.     An  egg-shaped  body  composed  of  has  been  recorded   by  several  trustworthy 

a  homogeneous  and  contractile  substance —  observers.     It  was  first  described  by  K(4- 

as  regards  its  chemical  constitution  nitroge-  liker*,   afterwards  by  Sieboldf,  and  finsliy 

nous — displays  active  motions,  and  exhibits  by  Cohn.^     According  to  the  last-meotiooai 

two  locomotive   organs   springing    from  its  author,  two  neighbouring  individuab   after 

smaller  end.     Soon,  however,  its  motions  be-  approaching  more  and  more  closely  to  each 

come  languid ;  a  newly  formed  cellulose  mem-  otner,  emit  from  their  opposite  surfaces,  vcsi- 

brane,  which  is  not  contractile,  encloses  it,  cular  processes,  which  finally  unite.    As  the 

and  now  it  undergoes  a  kind  of  cleavage,  union  becomes  more  complete,  the  two  •een 

which  results  in  the  formation  of  a  number  of  to  form  but  a  single  animal.     As  to  what  an 

new  bodies.    In  each  of  these,  as  soon  as  they  the  results  of  this  remaricable  coiyugatioa, 

escape  from  the  parent,  the  same  transforroa-  neither  Cohn,  nor,  as  far  as  we  know,  aci 

tion  is  repeated.  other  observer,  is  able  as  yet  to  speak  po>i- 

In  the  other  case,  taking  the  development  tively.    Every  fully  formed  Actinophrjs  ex- 

of  Vorticella  as  an  illustration  (in  the  de-  hibits  embedded  in  its  substance  a  centra 

scription  ot  which  we  follow  Stein*),  we  find  nucleus-like  body  ;  this  nucleus,  according  to 

that  a  disc-shaped  mass  of  homogeneous  con-  Stein,  is  sooner  or  later  transformed  into  aa 

tractile  substance  (a  monad),  is  transformed  egg-shaped  animal,  which  grows  at  the  expeme 

into  a  stalked  and  ciliated  Vorticella.     After  of  the  parent,  and  finally  becomes  endowed 

havmg  been   for  a  time  endowed  with  ac-  with   active  motion.     At  the  smaller  end  n 

tive  motion,  and  with  a  power  of  ingesting  formed  a  crown  of  cilia,  at  the  larger  an  onl 

food,  the  Vorticella  enters  into  a  state  of^  re-  depression,  and  soon  there  presents  itself  s 

Sose,  and  at  the  same  time  is  enclosed  in  a  perfect  Vorticella.     It  is,  at  least,  extrawl/ 

exible  membrane  or  cyst.    The  interior  of  probable  that  this  development  is  the  result 

the  cyst  is  now  occupied  by  a  mass  of  proto-  of  the  previous  conjugation  of  two  Actino- 

plasma,  which  is  no  longer  contractile,  and  phries. 

presents  no  trace  of  the  structure  of  the  The  analogies  which  have  been  under  oar 

former  Vorticella.    By  a  process  similar  to  consideration    in   the  preceding  parapi^^-h*. 

that  which  occurs  in  the  plant,  this  plasma  nay  be  phiced  in  a  clearer  point  of  view,  M 

divides  into  a  number  of  disc-shaped  bodies,  exhibiting  them  in  a  tabular  form.    ReTrn'.n: 

resembling  that  from  which  the  parent  origi-  the  rea<lcr  to  the  description  coolaiocd  ia 

nated.  $18.  of  the  most  simple  form  of  unicrllukr 

Between  the  Protozoon  and  the  Protonhy-  conjugating  Algae  (Palmoelcn  macrococc/. 

ton,  there  is  an  intermediate  group,  of  which  we  shall  contrast  the  circle  of  devdopnicot, 

the  Euglena  viridts,  alluded  to  in  (  I.,  may  be  as  it  presents  itself  in  Palmo^lcea  and  rr/xo- 

considered  as  the  representative.     The  Eu-  coccus  on  the  one  hand,  with  that  of  Vorti- 

ftlena  after  actively  moving  for  a  time,  enters  cella  on  the  other,  as  follows : — 
mto  the  condition  of  repose,  becoming  at  the 

same  time  enclosed  in  a  new  membrane.   What  ,           Sonnenthierthea.  ZeStschrift  ftr  W«* 

follows  this  change,  however,  has  not  been  as  zool  "p.  198.                  ^«««:on»  w 

yet  ascertained.  |  Ucbcr  dio  Conjogstlon  des  l>iplasMa  f«n- 

doxum,  u.  ■.  w.  loc.  cil.iii.  pi  fii.  1851. 

*  Stein,  Wiegmann's  Archir.  Ar  Katorgesch.  t  Beitrlge  sur  Entwick.  dcr  Infusorlca,  L  *  •'• 

1849.  Bd.  L  p.  91  p.  25S. 
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Zoo^poroiu  UnicdIuUr  Alga. 

CoQjagatlng  Unicellular  Alga. 

Protoiooo.* 

ProdsctioD  of  a  series  of 
'  CeMatkm  of  motion. 

Production  of  a  series  of  sterile 

Ck)njagation  of  two  Podophrye. 
Cessation  of  growth. 

Production  of  a  series 

MonadMf 

which  are  transformed  into  Yor- 

ticellsB. 
Cessation  of  motion. 
Tran8formation''of  YorticellsB  into 

sexual  Actinophriee. 
Conjugation  followed  by 
Cessation  of  growth. 

*  In  the  xooeporoos  Algs,  constantly  recurring  series  of  unisexual  generations  are  produced  indefinitely. 
Id  VortioeUa  the  production  of  Monads  may  also  recur  repeatedly*  without  the  intervention  of  any 
sexosl  stage.    So  long  as  this  is  the  case  the  two  developments  correspond  completely. 


Here  it  may  be  observed  that  in  the  stage 
of  cessation  of  growth,  which,  in  the  Pro- 
tozoon,  as  well  as  in  the  Protophyton,  follows 
the  act  of  conjugation,  we  have  a  condition 
which  corresponds  to  that  of  the  ovum  of 
the  higher  animals.  The  ovum  after  passing 
throu^  a  period  of  repose,  resembling  that 
which  presents  itself  in  Podophrya,  exhibits 
a  series  of  transformations,  which  correspond 
to  the  later  steps  of  the  developments  under 
our  consideration.  This  correspondence  is, 
as  mif^t  be  expected,  more  distinctly  seen  in 
the  lower  than  in  the  higher,  animals.  Thus 
for  example,  in  the  development  of  a  Trema- 
tode  Worm  (Distomum  pacificum),  the  mass 
of  the  yolk  is  transformed  into  a  locomo- 
tive rudiment  resembling  an  infusory  animal. 
Within  this  originates  an  asexual,  but  fertile 
Dorse,  the  homologue  of  the  Vorticella,  in  the 
interior  of  which  is  formed^  a  second  and 
wuDeroua  generation  of  animals  endowed 
vitfa  locomotion  (Cercariae).  In  these,  after 
1  time,  the  locomotive  power  is  lost,  and  each 
finslly  becomes  a  sexual  Distomum.* 

Although  the  foregoing  homologies  are 
founded  on  observations  the  details  of  which 
are  as  yet  imperfectly  worked  out  (on  which 
account  it  nay  seem  somewhat  premature  to 
draw  attention  to  them),  they  are  not  open  to 
tbe  objections  which  may  be  urged  to  nomo- 
lo^  supposed  to  exist  between  the  highest 
members  of  the  two  series.  There,  the  con- 
nectii^  links  are  wanting ;  here,  we  pass 
thro^  closely  related  intermediate  forms, 
from  tbe  Alga  to  the  Protozoon,  and  from 
the  Pft>tozooa  to  the  Trematode  Worm. 
Hence,  while  we  are  not  justified  in  applying 
the  term  ovum  to  the  generative  product  of 
tbe  phanerogamous  plant,  the  present  state 
of  our  knowledge  allows  us  with  propriety 
to  compare  with  the  ovum  the  result  of  con- 
jugatioo  as  it  occurs  among  the  Algae. 

The  differences  in  chemical  eomposition 
vhtch  exist  between  tbe  Algae  and  tne  Pro- 
tozoa will  not  serve  as  a  ground  of  distinc- 
tion. Englena  is  invested  during  its  period 
of  repose  with  a  cellulose  membrane  and 
coQtams  granules  of  chlorophylle.  In  Polv- 
toma  uvella  we  find,  on  the  one  hand,^  tne 
contractile  vesicles  of  the  infusorv  animal, 
on  the  other,  starch  in  the  granular  form, 
so  cfaaractciistic  of  the  plantf 

(J.  Buridon  Sanderson,) 

*  Csi^  *•  System  der  Thierischen  Motph.,**  s.  829. 
t  A.  Sehnnder,  "Beitrage  sur  Entwick.  der  In- 
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The  reader  is  further  referred  to  various  researches 
contained  in  the  8nl  Series  of  the  Ann.  des  Sc  Nat 

fhsorien,'*  MttUer's  Archiv.  No.  2. 1854  These  re- 
searches we  recommend  to  the  reader's  attention, 
as  containing  observations  of  great  importance  la 
relation  to  the  present  question. 
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RESPIRATION.— ORG ANS  OF.  I.  Hw  right  side  the  liver  bulges  upwards,  cacroMib- 

vian  and  Mammalian.  — The  respiratory  svstem  ing  upon  the  chest.     The  anterior  edge  of  the 

of  organs  in  man  and  mammalia  comprehends  right  lung  slopes  off  obliquely  downwards  sod 

the  larynx,  the  trachea,  and  the  lungs :  embry-  backwards,  so  that  it  projects  much  lower  bi 

ologically,    the  thyroid  and  thymus  glands  its  posterior  than  by  its  anterior  border.  ()d 

should  be  included  in  this  category.   The  em-  the  left  side  the  heart  occupies  the  »{>ik-c 

bryonic  apparatus  of  the  branchial  arches  fails  which,  in  the  absence  from  this  place  of  th  <> 

under  the  same  denomination.    In  this  article  organ,  might  have  been  engaged  by  a  third 

the  trachea,  bronchi  and  lun^s  only  will  be  lobe. 

studied,  in  their  general  and  nunute  anatomy.  The  apicet  of  the  lungs  project  ahotc 
These  parts  in  the  human  subject  will  be  the  level  of  the  first  rib.  The  right  w  hk'hcr 
described  at  length.  In  mammalia  the  pro-  than  the  left.  The  dorsal  aspect  of  the  luic«t 
minent  varieties  ofstructure  occurring  in  some  thick,  round,  and  vertical,  is  received  into 
of  the  commoner  genera  will  be  incidentally  the  hollow  of  the  ribs  near  the  vertcbnr. 
noticed.  It  is  longer  than  the  anterior.  The  poftttr.i>r 
Thb  Lungs  (iry^iftwy,  Gr. ;  Pulmo,  Lat. ;  and  inferior  margins  descend  into  the  ang^:  a' 
Poumon,  Fr. ;  Lungen,  Germ. ;  LuTtgt  or  LighU^  space  between  the  ribs  and  the  diaphragm.  V.e 
Engl.)  coincide  typically  in  structure  with  anterior  border  is  thin,  irregular,  and  obliquf. 
the  compound  grape-like  glands.  The  lobules  That  of  the  left  extends  forwards  orer  the 
and  air-cells  constitute  the  glandular  paren-  pericardium.  The  inner  surface  of  each  Iur: 
chyma.  The  larynx,  trachea  and  bronchi  presents  towards  the  mediastinum.  Tbatv^ 
represent  the  excretory  apparatus.  They  the  left  is  hollowed  out  to  receive  the  hcirt. 
differ  from  all  other  glands,  however,  in  the  The  root  of  each  lung  is  attached  to  (be 
mechanism  of  their  action.  They  simultane-  posterior  edge  of  its  mner  surface.  E^^h 
ously  eliminate  and  absorb.  In  the  lungs  lung  is  divided  into  lobes  by  fissures,  whuh 
two  diametrically  opposed  fimctions  proceed  commence  near  the  apices,  and  descend  i>^- 
in  the  same  place  at  the  same  time.  This  liquely  forwards,  to  end  in  the  anterior  border 
mechanical  paradox  occurs  in  the  example  of  near  the  base.  The  fissure  divides  the  luce. 
no  other  gland.  Secretion  and  excretion  are  on  either  side,  into  an  upper  sinall  lobeipi 
successive  steps  of  the  same  process.  They  a  lower  large  one.  In  the  tight  lung  a  sccor.i 
are  not  contrary  functions.  The  whole  mass  small  fissure  is  directed  downwards  and  barl- 
of  the  blood  passes  through  the  lungs :  other  wards  from  the  anterior  margin,  to  end  n  tbe 
glands  receive  only  a  part.  The  air-passages  great  fissure — it  cuts  off  a  small  trianjLa: 
and  cells  are  far  more  capacious  than  the  piece  from  the  upper  lobe,  and  gives  three 
corresponding  parts  of  other  glands.  This  lobes  to  the  right  lung.* 
characteristic  results  from  the  aeriform  nature  From  Malpighi  to  Reisseissen,  cooprr* 
of  the  compounds  emitted  and  received,  hendins  the  first  historical  period  of  Ana- 
Aeriform  bodies  are  subject  to  rapid  varia-  tomicfU  Science,  the  structure  of  the  luo:« 
tions  of  bulk  ;  fluids  undergo  no  material  formed  a  constant  ground  of  controTcnf 
changes  of  volume,  through  fluctuations  of  From  Reisseissen  (1803)  to  Ramey,  Addi^*". 
temperature;  thence,  in  the  instance  of  the  Rossignol,  Schultze,  Moleschott, and  4dm'>-. 
lungs,  results  the  necessity  for  mechanical  pro-  the  most  recent  authors,  differences  on  th>* 
visions,  which  in  ordinarjr  glands  would  exist  to  subject  have  continued  to  divide  the  opbin» 
no  purpose.  The  elastic  tissue  and  resilient  of  anatomists.  This  question,  which  iot oKr 
cartilages  so  abundantly  introduced  into  the  so  much  that  is  historically  interestiv  -n 
structure  of  the  air-pas^agcs  and  cells  realise  anatomical  science,  divides  itself  namn.'!! 
the  required  provision.  The  excretory  ducts  of  into  two  primary  departmenU  :  1st,  Ur  ^- 
all  other  glands  are  membranous,  the  opposite  scriptive  and  structttral;  and  2nd,  tMt  k/gtcn^t- 
sides  of  which  are  capable  of  collapsing  into  bibliography, 

contact.    Fluid  in  motion  readily  forces  its  The    Trachea   in    man    extends  froo  th* 

way  through  a  collapsed  tube :  air  can  only  larynxf  to  the  bifiircation  of  the  tube  into  the 

traverse  a  patulous  channel.  riclit  and  left  bronchi ;  Its  first  superior  nr: 

In   man  the   lungs   are  two  in  munber.  which  is  attached  to  the  cricoid  cartiUr. 

They  are  contained  in  the  cavity  of    the  coincides  with  the  upper  border  of  the  b>< 

thorax,  one  on  either  side  of  the  spine,  and  of  the  fifth  cervical  vertebra :  the  pomt  of  /• 

embraced  by,  but  still  exterior  to  the  pleura,  bifurcation  in  the  thorax  is  level  with  t*-- 

The  pleura  putmonalit  and  pleura  parietalis  are  superior  edge  of  the  body  of  the  third  dor^ 

everywhere  and  always  in  actual  contact     It  vertebra  :    it  averages  in  internal  diameter 

follows  that  the  space  of  the  thorax  must  be  from  )  of  an  inch  to  1  inch,  and  in  lei  r^ 

at  all  times  perfectly  filled  by  the  lungs  and  from  4  inches  to  4^  inches.  |     Variation*  :i 

other  organs.     In  figure  each  lung  is  conical,  the  length  of  the  trachea  are  due  to  the  errs! 

Tlie  right  is  wider  and  shorter  than  the  left,  a  •  p^,  ,  f„i,  ^,^„„t  ^  ^^  ^,^^ ^  ^  s.r.. 

difference  which  results  from  the  position  of  to  the  thorax  and  to  the  Dtighbouring  viictn,  nt 

the  liver  on  the  right  side  and  the  heart  on  art  Thorax. 

the  left.    The  right  lung  is  cut  by  deep  fissures  t  ^^  ^^  Labthx. 

into  three  lobci;  the  left  only  into  two.     The  J  "Trachea,  8r-^4"  ^^  ^^^KY^^I 

base  of  each  lung  presents  downwards   and  Lt.'^MitSTo-l  S^^;::r:irZ;l.r.^ 

rests  on  the  diaphragm  ;   that  of  the  right  is  Hum  serifcrum.    Scripnt  £nieitai  bchoUA    M. 

more  concave  than  that  of  the  left.    On  the  tavia  et  Lipsiie,  1650. 
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range  of  motion  within  which  the  larynic  is 
rapaUe  oT  changing  place.  The  diameter  of 
iho  lube  is  greater  in  the  male  than  in  the 
Trnitle,  at  the  lower  than  the  upper  ex- 
tremity ;  it  is  Dearly  cylindrical  in  hgure,  and 
pennanently  patulous.  It  is  compoBL'd  in  the 
numin  suhject  geno^ly  of  about  eighteen 
nniUginous  rings  ;  of  these  rings  the  pos- 
terior Imirth  is  deficient;  the  circle  is  com- 
pleted U  this  intefval  by  a  musculo-mera- 
branous  ntructure.  The  tracheal  muiicie 
Mretches  from  one  extremity  or  each  cartila- 
fpnoutring  to  the  other:  the  trachea  is  therefore 
rimtracted  in  diainet«'  bj  muBCular  action, 
tnd  enlarged  by  the  elasticity  of  the  ring- 
nnilages.  Tbe  rebounding  property  ofthese 
cirtiliges  results  physically  from  tneir  ring- 
iiLe  6fure :  they  tend  constantly  to  straighten 
themwlvea ;  this  perpetually  actine  force 
praefves  the  patency  of  the  tube.  Tlie  con- 
Tciity  oT  the  tracheal  rings  is  directed  for- 
•tvii,  the  membranous  interral  being  placed 
posteriorly :  by  thii  armngement  the  exemp- 
lioa  of  an  important  organ  from  external 
injury  is  secured.  Against  the  accident  of 
octtuson  during  the  movements  of  the  neck 
artful  proriaion  is  made  in  the  flexible  and 
ri**tic  nature  of  the  structures  by  which  the 


le  trachea  eztematly  is  everywhere  em* 
tntcd  in  loose  areolar  tissue:  upon' this 
rircunntance  dependa  the  great  range  of  its 
long^udinal  mobility.  Its  posterior  aspect 
>i  in  contact  with  the  tesopliaguB,  which  is 
■ntdposed  between  it  and  the  vertebral 
crjuinn.  The  recurrent  laryngeal  nerve, 
Mmdiag  to  the  larynx,  is  placed  in  the  in- 
irml  between  these  tubes. 

la  front  of  the  trachea  are  situated  the 
■frno.thyra)d  mxiA  sterno-hyotd  muscles, 
vhich  teave  an  interval  in  the  median  line, 
through  which  the  deep  cervical  l^cia  enters 
to  tnibrace  the  windpipe.  The  brachio- 
nphalic  and  left  carotia  arteries,  leaving  the 
chat  through  the  epistemal  notch,  lie  on  the 
in^fs  near  the  top  of  the  siemum  :  above 
iVa  licut  is  obterved  the  plexus  of  the 
inlnior  thyrmd  veins,  and  near  the  larynx  it 
a  cmted  by  the  iethmus  of  the  thyroid 
body :  on  eitner  side  and  parallel  to  it  are  the 
cwDtid  vessd*  and  the  lobes  of  the  thjroid 
t'ti.  Enteriiig  the  limits  of  the  thorax,  the 
(TKbea  is  m  relation  anteriorly  with  the  first 
(we  of  tbe  ■temum.  and  the  sternal  extre- 
nitia  of  tbe  stemo'hvoid  and  thyroid,  and 
to  the  left,  in  a  desccnJing  order,  with  the  in- 
nnninaie  vein,  the  commeticement  of  the  inno- 
mnute  and  left  carotid  arteries,  which  tend 
lovird)  the  sidea  of  the  tube,  with  the  arch  of 
the  aorta  and  the  deqi  plexus  of  nerver,  and 
u  the  point  of  its  bifurcation  it  is  in  contact 
■ith  tbe  pulioonary  artery  at  the  place  at 
•hich  this  vessel  subdivides  into  branches. 
Uing  between  the  two  pleurae,  the  trachea  is 
luntaimd  in  tbe  posterior  mediastinum  ;  on 
iu  right  side  it  is  in  relation  with  the  pleura 
»nd  ponunocastric  nerve,  and  on  its  left,  with 
i)>e  carotid  artery,  the  pneumogastric, 
current  and  cardiac  nerves. 


StriKtural  anatomy  of  the  tmdiea.  —  The  tra- 
chen  is  constructed  of  cartilage,  yellow  and 
white  fibrous  tissue,  muscular  fibres,  blood* 
vessels,  lymphatics,  and  glandules,  the  whole 
being  internally  lined  by  a  dense  stratum  of 
ciliated  epithelium. 

These  parts  may  best  be  described  from 
within  outwards. 

The  tracheal  mucotu  membrane  is  a  develop- 
ment of  the  pharyngeal.  (H«ile).  It  forms  a 
J%.  80*. 


layer 

solves  Itself  into  two  distinct  layera,  including 
seTerally  two  equally  distinct  orders  of  cells  ; 
the  undermost,  resting  immediately  on  the 
basemer.t  membrane,  is  composed  of  orbicular 
and  fusiform  particles,  measuring  from  O'OCM- 
to  0-005"',  and  bearing  a  clear  conspicuous 
nucleus  of  from  0-00i5  to  0003.'"  ITie 
superficial  stratum  is  constituted  of  the  adult 
celU ;  tliey  consist  oT  dub-shaped  bodies, 
armed  at  the  free  outermost  end  with  cilia 
(each  single  cell  carrying  about  50  cilia)*, 
and  elongated  at  the  proximal  end  into  a  long 
tapering  tail  :  in  length  these  cells  average 
Fig.  205. 


3 

SiparaU  etlU  laitnfrnm  AttpilMiwmoflAt  lrarknt, 

.11       .. Uat^and  ghhular,  beimgtXe  youKffot; 

donffalfd,  ami  ciiiaUdt  tJu  olden. 


'  According  to  Tilcntin'i  connting,  escb  cell 
supports  no  more  tban  from  ten  to  tirenty-two 
cilia ;  bat  I  have  often  reclioaed  many  niore. 
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from  0*015  to  0*02^^^  and  in  breadth  from 
0*0025  to  0*004%  according  to  the  measm-e- 
ments  of  Kolliker.*  This  order  of  ciliated 
cells  is  disposed  upon  a  bed  of  cytoblasts  in  a 
double  stratum  or  about  0*006  to  0*01%  in 
thickness  :  they  differ  from  ordinary  cylinder 
epithelia  in  the  remarkable  length  to  which 
the  attached  extremity  is  prolonged ;  the  tail 
of  each  cell  exhibits  quite  the  character  of  a 
yellow  filament,  and  measures  from  0*024  to 
0*027'"  in  length. 

In  the  centre  of  the  broad  end  of  each  of 
these  cells  is  contained,  without  exception,  a 
clear,  bright,  oblong  nucleus,  of  from  0*003 
to  0*0045'^'  in  length  ;  and,  further,  each 
nucleus  bears  a  very  visible  nucleolus  (e.  Jig, 
204.).  The  cell  contents  consist  of  minute 
granules  and  fat  molecules.  Valentin  de- 
scribes a  double  nucleus  in  many  of  these  cells. 

The  ciHa  attached  to  the  tracheal  epithelium 
are  clear,  fine  continuations  of  the  cell-mem- 
brane: they  measure  0*0016  to  0*0022'''  in 
length :  each  cilium  tapers  to  its  free  extre- 
mity, that  is,  it  is  broader  at  its  base  than  at 
its  apex.  The  cilia  of  the  tracheal  epithelium 
are  longer  and  more  conspicuous  in  the  em- 
bryo than  in  the  adult :  the  current  excited 
by  their  vibration  tends  in  the  direction  of 
the  laryngeal  outlet  of  the  tube.  Proofs  will 
be  afterwards  adduced  that  these  motive  or^ 
ganules  enact  no  part  in  the  office  of  re- 
spiration :  they  subserve  a  merely  mechanical 
Purpose  in  the  process  of  mucous  excretion. 
*hese  epithelia  swell  in  water,  while  chromic 
acid  restores  them  to  their  original  characters 
(Hannover),  By.Biermer  and  Gosselin  f,  the 
tracheal  cilia  have  been  detected  in  motion  78 
hours  after  death  in  man*  Under  normal 
circumstances  no  shedding  occurs  in  the  epi- 
thelium of  the  air-passages. 

In  disease,  however,  these  cells  abundantly 
desquamate.  (See  Pathological  Anatomy  of 
the  Lungs). 

It  thus  appears  that  the  cells  of  the  tracheal 
epithelium  proceed  fit>m  the  basement  mem- 
brane (b,  fig.  204.)  in  the  direction  of  the 
surfiice  m  successive  generations,  the  youngest 
(cytoblasts)  being  the  deepest  and  the  next 
to  the  blood-supply,  and  the  oldest,  the  highest 
and  dlia-bearing.  It  is  stated  by  Hannover  t, 
that  this  epithelium  may  be  indefinitely  pre- 
served in  cnromic  acid. 

T*he  tracheal  gfandM  are  productions  of  the 
mucous  membrane  of  tne  trachea.  The 
largest  and  most  numerous  are  situated  in  the 
posterior  wall  of  the  tube,  and  possess  long 
excretory  ducts  (ufiS'  806.),  which  traverse 
the  whole  thickness  of  the  muscular  and  elastic 
layers.  The  glandules  themselves  are  best 
examined  from  the  outside,  and  rest  on  the 
posterior  surface  of  the  trachealis  muscle; 
they  exhibit  a  slightly  reddish  colour,  and 
belong  to  the  compound  order  of  gland9(/)  ; 
they  do  not  all  belong  to  the  same  variety ; 
some  coincide  in  structure  with  the  salivary 

*  Handbnch  der  Gcwebelcbre,  &c.,  p.  450. 

t  Verb,  der  Warsb.  Pbys.  et  Hed.  GesellKb.  i. 

t  Mttller*s  Arcbiv,  1840. 


glands,  others  with  the  sudoriferous.  Hmmc 
which  are  found  over  the  cartilasinoui  an- 
terior three  fourths  of  the  traclieaf  walls,  art 
thinly  distributed,  and  penetrate  into  in- 
tervals  between  the  ring-cartilage*.  This  cUu 
of  ghinds  measures  fit>m  ^  to  ^  of  an  inch : 
they  are  smaller  than  those  which  cluster  oo 
the  posterior  surfece  of  the  tracheal  muscle  and 
which  measure  from  }  of  an  inch  to  an  tndi. 
In  external  characters  these  glands  corre- 
spond with  the  grape-like  compound  gbodi : 
from  the'^latter,  however,  they  difler  in  aone 
particuUrs.  It  is  only  the  larger  virietjr  of 
these  glands  which  is  Imcd  at  the  tcnuoil 
gland-vesicles,  with  globular  epithdiun,  the 
ducts  being  clothed  with  the  cylinder  variecr. 
The  smaller  sort,  conforming  in  this  respect 
with  ordinary  sudcMriferous  follicles,  are  hoed 
throughout  with  cylinder  epitheKaiD.  la 
these  latter  there  is  no  distinction  (eirrft 
that  of  fixe)  between  the  epitheliuD  «bidi 
clothes  the  blind  extremities  of  the  follidei 
and  that  which  covers  the  ducts.  TTieK 
follicles  fork  at  their  ooecal  extremes,  taA 
branch  measuring   Irom  0*02  to  0^' 

J^.206. 
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6\  ^^^    ffl.V»n?»S€  .v-.^ 
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Ideal  tnauwrm  tectum  of  lAe  watt  of  alt 

iAfier  KStHker,) 
a,  areolar  tiasne  erabrariog  too  cartiburea  ci* 
tcroally  \  h^c^d,  ring  cartilago  seen  ia  aKttf« :  K 
ootemiost  Uvera  hamg  flat  cells;  r,  auft  •»!  it  •*• 
portion  —  cells  oval;  d^  innennoit  Uyen  w\tk  i«t 
cells ;  e,  sub-mnooos  tissue ; /^  part  of  a  tror^'A 
gland ;  ^,  elastic  tiasne  with  foogitodinal  ibivs,  K 
ciliated  epithelium. 
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dueUr,  the  psmtes  of  which  are  composed  deacription  applies  only  to  the  caw  of  the 
ilawtt  eicliuivelj'  offine  small  tylinder  epi-  huooan  subject.  In  the  sheep  the  posterior 
ibdiiun. 

Die  cylinder  epithelhim  of  the  ducts  of  'V  ^'''■ 

Attt  ptndt  bean  no  cilia;  ■  character  in 
■bid)  K  ilifiers  from  that  of  the  mucous  mem- 
tvine  of  the  trachea  in  general  The  ciliated 
miety  ceuet  at  the  orifices  of  the  ducts. 
The  ircrelion  of  these  glands  is  a  limpid, 
soii-corpusculated  fluid.  Here  it  is  certain 
that  the  act  of  secretion  is  not  synonymous 
with  that  of  the  shedding  of  the  epithelium. 
UadB'  certain  pathological  conditions  the 
tracheal  ^ands  augment  in  die,  and  become 
ihokei  with  epithelial  cells.* 

Fiinm  Structura.  —  In  the  order  from 
■ithin  OQtwards  is  next  observed  a  remark- 
aUe  layer  of  elastic  tisane.  It  lies  imme- 
diately underneath  the  mucous  membrane 
(i,  A-  SOI.  ;  r.Jfg.  806.).  It  consists  of  two 
Tuieties  of  fibre,  the  yellow  and  the  white. 
Tbt  bnner  lies  chiefly  mi  the  posterior  wall, 
oirr  the  tracbealis  muscles.  Its  fibres  are 
btre  dopoaed  in  a  r^ular  longitudinal  direc- 

tioD.  lliey  are  oathered  into  thick  bundles  Tratmeru  netion  of  Ae  iradua  lAnniali  tit  middU 
rwdily    seen     with     the    naked     eye,     even         ofiandBartdMmA^otaoflhiiMrtiLigiiuiiariiigt. 

through  the  mucous  membrane,  of ,'» of  <«>        ^^^.tf'^ii?v        i-  ■      .^    ■  ^,     i    i    .. 

L  p      ,  -  .  — ..         ,  J    -    *  ca,  ciliated  epitafiJinin,  JmiDC  the  insido;  A,  elastic 

inch  m  ihKkneM.     They  descend  _  m  a  ser-  ,™^tadi■.sl   Liub;   *,  th/ir.che>d  miSclea;., 

penuoe  manner    along  the   posterior  aspect  ring  cartilage;/ external  areolar  Usauei  i,  bloo4- 

oT  the  trachea,  and  will  be  afterwards  traced  veuds;  4  tracheal  elands, 
on  the  bronchi.      They   frequently  anaattH 

note.     Smaller    fibres,   forming   a   thinner  ends  of  the  tracheal  cartilages  meet,  to  pro- 

laj-EToftbe  same  tissue,  are  distributed  over  ject  behind  as  spinous  processus,  thus  con- 

at  anterior  walls  of  the  trachea;   like  the  cealing  the  trachealis  muscle.     In  the  horse 

(viDcr  portioD,    ruonii^  under  the  mucous  the  same   parts   of  the  rin^  cartilages  over- 

Btobrme  and   preaerrmg   uniformly  a  Ion-  lap.  This  arrangement  prevails  also  in  the  dog, 

podinal  course.     Another  order  of  elastic  In  the  o%  the  posterior  ends  of  the  tracheal 

tbrae  lies  between  the  ring^artilages,  tying  rings  are  everted.   Each  cartilage  is  embraced 

than  together   cylindrically.     Of  this  tissue  in  afibrousperichondrium  (^j^.  907.)  which 

tbc  fibres  are  more  slender  than  those  of  the  is    intimately   united    to    the    inter-annular 

rnrao',   and   belong   to    the    white    variety  fibrous  tissue. 

(Boaman).     It  is  to  the  elastic  property  of        In  ultimate  structure  these  cartilages  are 

thii  dasue  that  the  trachea  owes  its  power  of  chiefly  composed  of  cells  interspersed  tnrough 

Iraethening  and  Khortenins,  a  power  which  in  a  fibrous  basis   (b,  c,  d,  c,  b,  j!g.  S06.).     The 

birji  ii  »ore  remarkable  inon  in  mammalia.  cells  are  largest  and  doubly  nucleated  in  the 

The  (rofAmJ  carlUagiHout  ringt  come  next  centre  of  each  cartilage  (d).     At  the  inner 

to  be  described.      Each   cartilage   forms   a  and   outer  surface   these   cells  become   flat* 

kik  more  than   three  quarters  of  a  circle  tened  and  elongated  [b,  b).    In  diflerent  parts 

(',J^.Sin.).  It  embraces  (he  anterior  three-  of  a   vertical  section  of  the   cartilage  tbey 

Ininhi  of  the  tracheal  tube.     The  deficient  preaent  different  directions   as  regards  theic 

ponioa,  comprising  the  remaining  fourth  of  long  axes  (d).    Thev  are  charged,  in  addition 

the  drtle,  is  completed  by  muscle  and  mem-  to  the  nucleus,  with   minute  fiit  molecules. 

brue  iDd  dastic  tissue  (i.  Jig.  207.).     This  The  first  and  last  rings  of  the  trachea  are 
figured  differently  from  the  rest.     The  first 

*  *  Dia  Driuoi  dsa  Kahlkopb  and  dsr  Lnftwcgs  constitutes  a  complete  ring  of  eartilaee,  and 

^trKlSil'Sa^l»,?TS  i.fr^.,„.l,.™l,,lo.»i»,l,,rf»d.    Tb. 

w-1  Bit  kUncn  mndlichm  Zdlen  erfolt  dnd.  dls  •"'  "  prolonged  backwards  over  the  men». 

vnU  dn  aaf  Srhlcimhaatobetfllcbaii  tich  blldan-  branous   interval  ;   consisting   of  more   than 

'  ~  ^UduLorpRTbeii  skb  verglelchen  laasen." —  one   piece,  it  arches   over  the   angle  where 

iiktt,  Anat.  Hlk.,  p.  4S2.  ihe    trachea    bifurcates    into    the     primary 

l,"^'^t'°JL'^'^d'^ta  ^•>"'^*^^-     By  such  skilful  adaptation  of  these 

:,^,.„.L-*'"la'honi."il!-aB™*iM  ?'"'"'^   ""8s.  the  occlusion  of  the  air-tube 

B  npooMi  ptexuna  raaonini  pcetu  M  panievn-  IS  prevented  during   the    varied  moLons   of 

tw.   la  inparatia  p«r  longnm  teinpiu  in  spirita  the  neck   and   cheat     Unlike   the   laryngeal 

'■.El  aawratb  apcrtun  banim  crj-plarnm  mnco-  cartilages,  the  tracheal  manifeit  no  diaposi- 

«m«  Brtia  aciOis  optima  cwni  polorant,  stqne  ,!(,„  (^  (,„if„.     xhey  amount,  in  man,  to  from 

"■foM  auuiuuwB  in  panetia  intinona  interalitiis  ...    an  i_ i _j_         1. 1 :  i.u 

—  cuiUagfaMu.  et  b>rl.t«  poM«i™  «iin.«!.  16  to  20  m  number,  and  measure  each  ID  Width, 

wutaaiv.-— DlM|.d*SUvx«tTsxl.CansLBerif.  from  above  downwards,  about  one  line  and  « 

S.  L  Sdmitjc,  18M.  half.    They  frequently  fork  at  thur  poaterior 
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extremities,  and  sometimes  two  or  more  be-  larger   titan  those   of  the  tnse  puhnootfr 

come  united.  The  internal  aspect  of  each  ring  plexus.     A  network  of  lymphatics  also  eii^u 

is  thickened  into  a  rounded  form.    This  dis-  in  the  submucous  tissue  of  the  tradiem.    The 

position  of  material  exhibits  an  advantage-  meshes  of  this  web  are  larger   and  mure 

ous  mechanical  adaptation  to  the  chief  purpose  round -angled  than  those  formed  by  the  blood* 

which  these  cartilages  are  designed  to  fulfil,  vessels. 

It  confers  upon  them  a  powerful  f^o^A^etttn^        The  Bronchi  are  the  primary  dinsioas  of 

tendency.     To  this  continuously-actmg  me-  the  trachea.  The^  consist  of  two  single  tubos 

chanical  force  the  trachea  owes  its  patency.  If  one  on  either  side,  leading  to  citber  loot, 

the  membranous  interval  of  the  tube  be  sud-  Immediately  on  entering  the  substance  of  tbe 

denly  cut  longitudinally,  the  rings  will  rebound  lung,  they  undeigo  divisions  into  as  nwif 

almost  into  straight  lines.  branches  as  there  are  lobes.  The  brondnn  ob 

The  tracheal  mutclet  (k.  Jig,  207.)  extend  both  sides  is  posterior  to  the  vesKls  st  tbe 

transversely  between   the  free  ends  of  the  root  of  the  lung,  and  is  surrounded  bj  tbe 

ring-cartilages,  and  also  in  part  between  these  bronchial  vessels  and  glands  and  by  the  pul* 

rings  in  form  of  oblique  fasciculi,  a  disposition  monary  nerves.     The  right  bronchus  preaeots 

which  enables  them  to  influence  both  the  a  greater  diameter  than  Qie  left ;  it  is  diortcr 

transverse  and  longitudinal  movements  of  the  than  >  the  latter,  and  passes  almost  boriaon* 

tube.  The  fibres  of  each  muscle  do  not  extend  tally  outwards  above  the   right   puhDoaBn 

in  a  regularly  parallel  direction  fi'om  one  ex-  artery,  and  the  vena  atygos  arches  over  iu 

tremity  of  the  ring-cartilage  to  the  other.  They  upper  part.    The  left  bronchus,  neart  v  double 

interweave  frequently  and  irregularly.    They  the  length  of  the  right,  passes  obliquely  dovi^ 

are  also  intermixed  with  elastic  tissue.    They  wards  through  the  arch  of  the  aorta,  and,  is 

form  a  layer  of  0*3^'^  in  thickness.     The  ele-  its  extension  to  the  lung,  lies  on  the  or»«v 

ments  of  each  fascicle  are  0*03^^^  long,  and  from  phagus,  thoracic  duct,  and  deaoending  aortiL 

0-002  to  0'004^^'  broad.    Along  the  course  of  being  below  the  level  of  the  pulmonary  aftcn. 

the  fibres,  at  long  intervals,  are  observed  nu-  The  right  and  left  bronchi,  befwr  they  peae- 

clei  of  very  elongated  figure.  trate  the  pulmonary  substance,  exhibit  tbe 

The  tendon  of  each  muscle  is  attached  to  same  structure  as  the  trachea.     The  cartib- 

the  internal  surface  of  the  ring  cartilage,  at  ginous  rings  are  imperfect  behind,  like  tboie 

some  d'lstance  inwards  from  its  extremities,  of  the  trachea ;  the  interval  being  conplctfd 

This  arrangement  confers  upon  the  muscle  by  a  musmilo-roembranous  structure.    TbcM 

great  mechanical  advantage  in  the  act  of  nar-  cartilages  on  the  right  bronchua  varv  froia  ai 

rowing  the  tube.    In  the  horse,  this  disposi-  to  eight  in  number,  being  shorter  and  namvtr 

tion  of  the  tendons  is  still  more  marked.     In  than  those  of  the  trachea.    Those  of  the  Itit 

man  and  mammalia  the  tracheal  muscles  be-  amount  to  firom  nine  to  twelve.    The  ncn- 

long  to  the  umtriped  variety.     In  birds  they  branous  posterior  space  is  thickly  intersperse xi 

are  striated :  this  is  also  the  case  in  the  with  plands  like  those  of  the  trachea.    .4r« ' 

muscles  of  the  snake.    The  layer  formed  by  entenn^  into  the  substance  of  the  lungk,  tiit 

these  muscles  is  perforated  by  the  ducts  of  bronchial  tubes  become  modified  in  stnicturr. 

the  tracheal  planus,  which  are  thickly  dis-  The  cartila^  are  no  longer  parallelly  *^  ^- 

tributed  over  its  posterior  surface  in  form  of  posed    semi-rings.     They  are    arranged  in 

reddish  granules  (/,  Jig.  207.).  irregular  curved  pieces  over  evtf>  point  vi 

The  musculo-membranous  portion  of  the  tbe  circumference  of  the  tubea.    Tbev  do  r«H 

trachea  in  man  is  narrower  at  the  laryngeal  exist  in  the  corresponding  part  of  t^  bir.'* 

end  of  the  tube  than  at  the  thoracic.    Above,  lungs.    Thus  the  bronchi  may  be  claui.^  i 

lest  than  one  third  of  the  circumference  of  the  as  the  extra  and  ia/ra  pulmooary/     C'<>^' 

cylinder  is  membranous ;  below,  more^  except  pressed  at  every  point  of  their  circumirreon 

at  the  actual  point  of  bifurcation.     The  tra-  by  the  surrounding  pulinonaiy  substaacr.  u 

cheal  glands  are  more  numerous  at  the  tho-  is  evident  that  the  tubes  wUkm  the  luun 

racic  than  at    the   laryngeal  end.    At  the  should  be  constructed  such  aa  to  be  capt^^  c 

former  point,  both  the  vascularitv  and  sen-  of  resisting  external   preasure.     This  p^ 

sibility  of  the  tube  are  greater  than  at  the  vision  is  adroitly  realised  in  the  naoncr  n 

latter.     It  is  the  innermost  and  immediate  which  the  cartilaginous  pieces  are  di&piw-: 

inlet  into  the  organs  of  breathing.     Here,  in  over  the  walls  of  the  tubes.     Each  pirct  « t 

man  and  mammalia,  the  excitability  and  high  cartiUige,  having  a  main  ciri-ular  armoirrnutit, 

organisation  of  tbe  larynx  arc  repeated,  and  is  a  small  segment  of  a  large  circle.    Th  * 

in  birds  a  second  larynx  is  developed.    The  are  tied  together  by  muscular  and  cU«*«. 

presence    of  mucus   at  this    point    excites  fibres.     Thus  thev  form  a  patch-work,  oii'- 

immediate    cough.     The    trachea  is    to  the  drical  frame.     Tfie  diameter  of  the  tubr*  t» 

lungs  as  the  apex  of  a  rapidly-expanding  cone  diminished  by  the  approximation  of  the  Mf  >• 

b  to  its  base.  rate  pieces  under   muscular   w^eo/cj,     1>« 

The  arteriet  (hJSg.  207.)  of  the  trachea  are  patency  of  thete  tubes,  unlike  that  of  llMt  ^  t 

chiefly  derived  from  the  inferior  thyroid,  and  which  the  walls  are  exclusively  meaibraniicriL 
the  nerves  from  the  sympathetic  and  the  recur-  .u      .u     »   .  t^    ..wi   .i.  i-  . 

rentofthepneumogastnc.    By  injecUon  it  is  distinimished  u  th^hnmtlkia  .ad  krwm*^  . 


reD(oiiucp..^muK<»v..v.     «j  ...jwv«^««  .-     ^  distingnisbed  as  th«  ^m<Ai•  aad  1^ 
easy  to  demonstrate  the  existence  of  a  sub-    ^^^  iwier,  who  thus  allude*  to  th*»:--l«- 
mucous  capillary  plexus.  ramos  Vet«res  hrtmehim  syriagci  M  aoftas  ^>^ 


The  meshes  of  the  web  are  considerably    enmt."— Elem.  Pkyt. 
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b  not  the  remit  of  ■tmoipheric  pressure,  nor 
of  tlie  actioD  of  the  thoracic  iiiEpiratory  tntis* 
cla  ;  it  is  due  to  the  elastic  property  of  the 
cutiluinous  pieces.  A  "  membranaus  inter- 
nl"  in  the  walls  of  the  intra- pulmonary 
bronchi  would  obiiously  expose  the  air-pas- 
siges  to  injurious  pressure.  The  rausculsr 
fibre*  which  always  belong  to  the  unstriped 
kisd  in  this  class  of  bronchial  tube  are  ar^ 
ru^  chiefly  circularly,  but  partly  longi- 
tDihoslly.  They  are  thus  enabled,  not  only  to 
contract  the  calibre,  but  la  diminuA  the  kngiA, 
ictmg,  thereforts  as  important  expiratory 
powen.  As  the  dissector  advBDcee  towards  the 
bnocha  of  the  "  bronchial  tree,"  the  cartila* 
giooos  fragments  in  the  walls  of  the  tubes  be- 
coote  thinnef  and  smaller,  and  more  and  more 
ditiantlj  placed,  until  eventually  they  cease 
together,  the  walls  of  the  tubes  being  com- 
posed of  Dothing  but  fibro- membrane.  Here 
ibe  tubes  are  maintained  in  the  open  state  in 
psrt  by  the  expansive  force  of  the  contained 
rolamn  of  air.  The  collapse  of  the«e  pas- 
ages  lods  to  the  alaleclani  of  that  portion 
of  the  lung  to  which  they  lead.  At  this 
point  the  grareat  impediment  to  respiration, 
ID  hnaeiitii,  occurs ;  here  also  b  chiefly 
Kated  the  obstacle  to  expiration  in  some 
Ibnnt  of  emphysema  ;  anil  these  musculo- 
ncDibraDou*  tubules  are  the  scene  of 
ipasm  during  the  paroxysms  of  spasmodic 
•KhmL    The  parietes  of^the  bronchi^  tubes 


thcj  are  lined  internally  by  a  ciliated  cylinder 
epithelium.  Tiit  epithelium  tenuinates,  by 
abruptly-defined  borders,  at  the  coinnience- 
ment  ofthe  true  pulmonary  tissue,  (a)  This  feet 
was  first  shown  by  Mr.  Rainey* :  subsequent 
observers  have,  however,  proved,  contrary  to 
the  opinion  of  Mr.  Rainey,  that  the  epithelial 
layer  does  not  tiihoUif  ceate  at  these  pomts  (£). 
tt  is  prolonged  over  the  respiratory  s^ment 
under  the  character  of  pavement-epithelium. 

The  true  bronchi,  in  every  part  of  the  lung, 
are  distinguished  by  their  tubular  form  and 
smooth  w^ls  (a,  &)  —  characters  in  which  they 
with  the  loculated  aspect  of  the  in- 


The  walls  of  the  minutest  bronchi  are 
composed  of  three  coats:  a  mucous,  a  mus- 
cular, and  fibrous.  Bchroeder  van  der  Kolk 
has  proved  that  unstriped  muscular  fibres  are 
contained  in  the  parietes  of  the  smallest  of 
these  tubes.     The  illustrations  which  accom- 


Ft^.  309. 


.   _,_,  muicalar  bsdcles  dinposed 

ciicnlarly;  e,  c,  extremities  oT  the  aame,  ihowing 
the  iJ>mct  oflendom. 

Eany  the  theses  of  Adriua  Adriani  are  drawn 
y  S.  van  der  Kolk  himself,  from  his  own 
microscopic  dissections.  In  the  whale,  the 
■tructuialelementsofthe  walls  ofthe  smallest 
bronchial  tubes  are  of  very  large  dimensions, 
and  therefore  readily  to  be  detected. 

The  muscular  bbrills  are  principally  dia- 
posed  cireularly  (i,  r,  A,  c)  t  and  the  etostic 
{a,  a,  a),  longitudinally. 

During  the  ingrett  of  the  respiratory  column 
of  air  into  the  lungs,  both  these  orders  of 
fibres  must  be  stretched  ;  during  the  egress 
of  the  air,  the  one  must  activdv  contract,  the 
other  must  passively  recoil.  This  constitute* 
an  expmtory  force.  It  is  important  to  re- 
member that  these  two  elements  continue  to 
'""'■  prevail  in  the  parietes  of  the  bronchi  as  long 
as  they  retain  the  character  of  bronchi  pro- 
perly so  called  —  in  other  words,  to  the  limits 
everywhere  which  denote  the  origins  of  the 
intercellular  passages.  At  this  point  the 
„„,,-,        ,         .     muscular  element  ceases  altogether  ;  so  also 

from  the  axtreoiB  _  

•  Uod.  Chit.  Trans,  vol.  xxviu,  IMS. 


A  ^tiiaa  ofu  wumntrhf  injeettd  piece  of  hi 
{A/ItT  Raiiuy.) 
ly*  Hctloo  cuts  longitudinally  s  branching 
tr<«ihial  inba.  At  a.  tbe  ciliated  nn'fAr/nii  of 
I'-^ilab*  it  HD  to  terminate  by  an  abmptly  de- 
•"■•.l  border,  illustrating  Ihs  doclrine  held  by  Ur. 
kuer,  which  anlends  for  the  complete  ihnxim 
■Z  Wl ^IheliBin  ' "  -— -  -'■>--'— 

IV  ialtfctflnl^' 
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fibres  proceed,  under  «  modified  rorm  how- 
ever, over  the  walls  of  the  intercellular  pia- 
BBget  and  air-cells.  The  muacular  and  fibrous 
structures  are  diicovenibte  in  the  walls  of  the 
bronchi  'after  these  latter  have  penetrBted 
within  the  bounds  of  the  It^uii ;  out  never 
the  cartilaginous.  This  latter  element,  how- 
ever, exists  in  the  walls  of  the  imallest  of  the 
extra-lobular  bronchi. 

The  extreme  end  of  each  bronchus  is  the 
common  mouth  of  the  infiaidibuliim  of  Routg- 
nol;  the  peduncle  of  ttie  pulmonarj  vencles 
of  Reisseissen ;  the  origin  of  the  interlobular 
passages  of  Addison. 

The  bronM  itiiaile  on  no  corutant  or  regular 
plan.  —  Small  branches  sometimes  proceed 
fnim  a  large  stem,  at  different  angles,  from 
every  point  of  its  circumference. 


^aJ} 


This  disposition  of  the  tubes  &Tom,  MCch*- 
nicall;,  both  the  ingmsing  aud  the  tytwini 
column  of  air.* 

It  has  been  maintained  bv  Dr.  Rtdclift 
Hallf,  that  the  contractility  of  the  broodiia] 
tube*  is  called  into  action  rhfthmieaUf  ia 
each  expiratory  movemoit,  to  asMst  in  cop- 
tying  the  lungs.  But  no  cvidenee  ha  bcm 
adduced  in  aupport  of  this  doctrine.  If  tbc 
contraction  of  the  broucfaial  tube,  thnniA 
muKular  or  any  other  force;  occurred  U  Ac 
first  stage  of  the  act  of  expiration,  it  it  ok 
viouB  that  it  would  arrest  ruber  than  bmv 
the  egrets  of  the  air.  It  is  not,  howenr,  ia- 
probable,  that  a  certun  regnlated  power  om 
the  outgoing  column  of  air  if  exerted  by  tk 
parietea  of  tbe  bronchial  tube*.  This  ■  Bwre 
likely  to  consist  in  a  shortening  and  ksgtb- 
ening  of  the  tubes.  They  may  also  wait  lo 
r^ubte  the  supply  of  air  lo  the  lobules,  is 
accordance  with  the  want*  of  the  spto^ 
juit  as  the  contractility  of  the  minute  afliria 
regulates  the  supply  of  blood  to  ibe  orgnn 
lo  which  they  proceed.  X  1'  may  punijljr 
be  through  this  channel  that  the  roHii- 
able  variation  ia  effected  in  the  anMuat  of 
respiration  which  adapts  the  quantity  of  bM 
produced  to  the  depression  of  the  eitcniil 
temperature.  It  has  been  further  nffoud 
by  Dr.  W.  Oairdner  i  that  the  contncdliiT  of 
the  amaller  bronchi  may  sore  to  cxpd  tol- 
lectioni  of  mucus  which  nay  aoconmbtt 
within  them,  and  which  neither  ciliary  acboa 
ordinary  expiratory  efibtta  suffice  n 


^^ 


Diofrau  of  porliinu  of  lit  kuman  hnig  nifMrftrib 
ujtrtrd  atlA  mu,  txliibilbig  llu  modi  n  iMch 
At  H^tretUuiat  pauoga  >,■,■,  apring  fnm  tkt 
i^timaie  hnmcht  b,  b.  Tluaa  art  amcolh-icalled, 
tlmt  alaolaUd.    (^OrigiiaL) 

Frequently  they  multiply  dichotomously 
(^.  J!g-  BIO) ;  tl>at  is.  a  single  tube  divide* 
into  two  of  equal  diameter*.  Sometimes  the 
main  bronchus  exhibits  a  ligzag  outline,  the 
branches  procecdinc  from  the  alternate  angles. 
This  latter  method  obtains  with  great  eon- 
Btancy  in  the  case  of  the  intralobular  bronchi. 
The  number  of  branches  tnuiAut  the  lobule 
into  which   a   bronchus   subdivides   bears   a 

rerat  proportion  to  the  siie  of  that  lobule. 
the  smallest,  the  intercellular  passages 
begin  fram  two  or  three  bronchial  peduncle*; 
in  the  largest,  from  «ght  or  ten.  In  tome 
instances  a  second  or  supplementary  bronchus 
enter*  a  lobule  at  the  side.  It  is,  however, 
the  rule,  that  each  lobule  is  supplied  only 
with  a  linglc  central  bronchus.  The  point 
of  attachment  of  the  bronchus  is  the  apri  ^a) 
of  the  lobule  (h)  ;  the  opposite  point  being 
the  baae.  The  angle  of  division  m  the  bron- 
chial tree  u,  for  the  moat  part,  ihe  Mute. 


UllhuOe  pulmoiutry  tiu»e.  —  LuAmln.  — 
Hitlorieal  biiiiograpAy,  —  From  tbe  daaa 
of  anatomy  to  uie  present  a«,  "  the  Knc- 
lure  of  the  lungs  "  has  proved  >  ferttk  thoac 
for  disputation.  Anterior  to  tbe  era  of  Msl. 
pighi,  anatomists  were  wont  to  regard  die 
lun^  as  consisting  of  "a  spumous  tiMtte,*  ■ 
which  air  and  blood  became  directly  iM0- 
mixed.  Malpighijj  first  defnooMnted  the 
untenableness  of  this  view.  lie  placed  tW 
fact  beyond  doubt,  that  the  air  aod  the  UdoJ 
were  contained  in  tejtaraie  channdt.1  Bs 
described, the  air-cells,  and  contended  tW 
they  communicated  among  themaelves,  bM  MM 
with  the  blood  paatages. 

In  the  year  1662,  Bartholin  wraCe  to  dr- 

*  ■■  Rial  n*cst  pins  varl/  qns  la  longusm  i*  «• 

ramfSDZ,  Is  mode  d>  ramtBcatioa  qom  hIhwM- 
Is  nombre  d«  leun  sabdivision*  et  Is  dinrtios  qia 
cc1l«s-d  alleciait.  On  pmt  cvpcnduu  la*  n 
fc  deux  types  pripcipsox :  le  pn  '  ~  ~ 
tobt*  *«i«o*  qui  aoat  soanils  m 
par  nunifiutioDi  allerruat  le  SKVcd,  otax  qa>  ra\- 
IiMDl  la  loi  d>  dlchotomla  od  dg  trtcboUtnitL*— bf 
chercbflS  tin  la  BIniclnra  intimi  da  Pson  M 
rUonunc,  tkc  par  M.  KiadgnoL     BruaUsh  1M4. 

f  Tun.,  of  Vnr.  Ufd.  Assoc  IMft 

f  Ciipmter,  riiDcipIt*  of  Uiuub  Ty/wiiiaC- 
F.M4. 

"  EUlatmrgb  UonthU  Jonmsl.  Msy.  leSL 


iEUlatmrgb  Uonthly 
MaiTtllnji  Uslpigbl. 

UT.  1687,  p.  320.  Lilire  - 

5  "  Ex  truhu  Id  ipi 

patsni  flitadilus  st  laadi 
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fend  the  theory  of  Malpighi.*    Willis  f  came  1832  *,  reproduced  the  opinions  of  Reisseis- 
next  in  the  list  of  disputants.    B^  him  it  was  sen.    In  1839,  M.  Sereboulletf  followed  on 
argued,  that  the  extreme  bronchi  deprived  of  the  same  side.    About  this  period,  M.  Bour- 
Cbeir  cartilases  bulged  on  all  nde$  into  the  sery  in  France,  and  Dr.  W.  Addison  in  £ng» 
''veucles**  describe  by  Malpighi,  and  that  land,  combated  severally  the  views  of  Willis 
the V  communicated  amoiig  themselves.  After  and  Reisseissen.    To  the  theories  of  these 
Willis  came  Borel },  and  Duvemer.  §    By  anatoraists,  more  especial  reference  will  be 
the  former  it  was  denied  that  muscular  fibres  afterwards  made.    Dr.  Addison  {,  from  a  re« 
exist  in  the  walls  of  the  vesicles  ;  hy  the  latter  petition  of  the  method  adopted  bv  Reisseissen, 
it  was  maintained  that  the  extremities  of  the  concludes,  ^  that  the  bronchial  tubes,  after 
bronchi  in  roan's  lungs,  as  in  that  of  the  bird,  dividing  into  a  multitude  of  minute  branches, 
communicated  amongst  themselves.  which  take  their  course  in  the  cellular  inter- 
Hdvetius  (1718^11  now  sought  to  modify  stices  of  the  lobules,  terminate  in  their  in- 
the  views  of  Malpigni  as  developed  by  Bar-  terior  in  branched  air-passages    and    freely 
tholin  and  Duverney.    He  also  admits  that  communicating  air-cells.      Mr.  Rainey,  whose 
the  pulmonary  tissue  consists  of  a  cellular  or  excellent  memoirs  have  rendered  great  service 
spongy  tissue,  of  which  the  cells  open  the  one  to  the  cause  of  the  minute  anatomy  of  the 
into  the  other.  lungs,  more  clearly  defines  the  distinction  be- 
Hsller  t   now    entered  the  arena.     This  tween  the  inter-cellular  passages  (the  lobular 
illustrious  anatomist   doubted  the  existence  pauaget  of  Drs.  Todd  and  Addison)  and  the 
of  a  system  of  air-ceUs  in  the  lungs,  because  true  bronchi.  $     M.  HUschke  ||  in  1844  pub- 
he  could  not  see  that  those  of  one  iobule  lished  researches  which  tended  to  support 
were  connected  with  those  of  the  adjacent,  the  views  of  M.  Bourgery.    At  this  time  Dr. 
Ualler,  at  this  period,  was  followed  by  Hales,  Eichholtz  t  contributed  to  anatomy  the  re« 
Volelfart,  Hamberger,  Hildebrand,  each  in  his  suits  of  carefiil  investi^tions  into  the  structure 
turn  advocating  some   modification    of  the  of  the  lungs.    The  dissertation  of  Dr.  Mole- 
opinions  already  stated.  schott  **  was  also  added  to  the  rich  list  of 
A  new  epoch  now  occurred  in  the  history  works  on  the  organisation  of  these  parts.  The 
of  this  controversy  by  the  publication  of  the  views  of  this  excellent  writer  differ  in  no  essen- 
fsr-&med  **  Diueriaiion**  of  Reisseissen.**   In  tial  respects  from  those  of  M.  Rossignolf  f, 
the  judgment  of  the  Berlin  academicians  the  who  describes  the  extreme  bronchi  as  termina- 
reaearches  of  Reisseissen  overthrew,  hy  un-  ting  in  infundibular  which  sacculate  into  lateral 
deniable  fact  and  experiment,  the  theories  of  and /rnntnii/a/veoA' (air-cells).  In  the  year  1 848, 
Willis,  Malpighi,  and  antiquity.   It  was  taught  Adrius  Adriani  %  X  publinhed  a  dissertation  of 
bj  Reuseissen,  that  the  atr-cells  form  the  real  considerable  value.    It  is  illustrated  by  draw- 
terminal  extremities  of  the  bronchial  tubes,  each  ings  taken  from  their  own  preparations  by 
vesicle  bdng  independent  of  the  others,  and  Schrceder  van  der  Kolk  and  Uarting.     To 
having  its  own  separate  bronchial  peduncle,  j-f  this  admirable  essay,  special  allusions  will  be 
In  1825,  Magepdie  published  opinions  with  afterwards  made.     An  inaugural  dissertation, 
reference  to  the  structure  of  the  lungs,  which  also,  by  Ernest  Schultz  §^,  devoted  chiefly  to 
were  essentially  a  reproduction  of  Sie  views  questions  of  structural  anntomy,  now  appeared 
of  Helvetius.^^  The  facts  adduced  by  Magen-  to  enrich  the  literature  of  this  subject, 
die  did  not,  however,  satisfactorily  overthrow        The  standard  writings  of  the  English  ana- 
the  theory  of  Reisseissen.  In  England,  Home  tomists  issued  at  this  period  express  chiefly 
and  Bauer  $},  attempted  at  this  period  to  show  the  views  of  the  continental  authors  above 
that  the  pulmonary  vesicles  did  not  consist  of  quoted.    In  Carpenter's  Principles  of  Human 
dilated  air-tubes,  as  supposed  by  Willis  and  Physiology,  and  Messrs.  Todd  and  Bowman's 
Reisseissen,  but  of  polygonal  cells  of  deter-  Physiological    Anatomy,   excellent  chapters 
minate  form.     They  declared  a  preference  for 

the  theory  of  Malpighi.  M.  Bazin,  in  the  year        *  Comptes  rendus  de  TAcad^mie  des  Sciences, 

la  Structure  intime  du  Poumon.    Paris,  1832. 
t  Sereboullet,  Anat  Comp.  de  rAppareil  Bespir. 

Baitholin,  De  Pulmonum  Substantia  etHota  Strasbourg,  1838. 
Diatribe.    8. 1.  p.  855  of  the  edition  added  to  the        t  Phil.  Trans.  1842. 

^'^[ki  of  HiOpighi,  Op.  Om.  &c  1687.  §  See  his  Memoirs  "  On  the  Minute  Structure  of 

,  7  Willis,  Thomas,  Opera  omnia,  •«  De  Respira-  the  Lungs,"  1845 ;  "  On  the  Minute  Anatomy  of  an 

tiooe  et  Usu,"  pw  8.    Genev.  1680.  Emphysematous  Lung,"  1848 ;  and  •«  On  the  Minute 

X  Bore],  De  Motn  Animantium,  pan  secunda.  Anatomy  of  the  Lung  of  the  Bird,"  in  vols.  xxxiL 

Hagje,  Com.  1748.  and  xxxiii.  of  Medic.  Chir.  Trans. 

§M^moiredel'Acad<^e  des  Sciences,  1718,quoted         U  Staimering's   Lehre  von   den   Eingenweiden 

by  Reisaeissen,  De  Pulmonis  Structura.  Argent,  1803.  (etc  \  p.  268. 

I  M^moires  de  TAcad^mie  royale  des  Sciences,        ^  In  Mullen,  Archly,  Air  Anat  nad  PhyBioloeie, 

•m^  1718,  p.  22.  tom.  I  Heh  V.  J      ^^ 

,  J.  ^loaenu  Phys.  Corp.  Hnmani  Lans.etBeni.         **  De  Malpighianis  PulmonumYesicuIis.   Held 

l««^t.8.etp.l7i         *^  1845.  ^ 

.    9p*  ^^  tt  RA:herches  snr  la  Structure  intime  du  Poumon 

tt**Kztrenu8nrculicylindri  sunt utreliqui  rami,  de  I'Homme  et  des  principaux  Mammif^res,  &c. 

•w  brevisdmi,  nee  sphsricas  vesiculas  nee  poly-  1846,  Bruxelles. 

•TO,  nee  cubicas  referunt."  Jt  Dissertatio  Anatomica  Inauguralis  de  rabtiliori 

v.n.Lc^ns  sor  les  Phdnom^es  Physiques  de  la  Punimenum  Structura.    Trajecta  ad  Rhennm,  1848. 
h";i^-  §S  Disquisitiones  de  Structura  et  Textura  Cana- 

n  Pha.  Trans.  1827.  linm  aeriAromm,  &c.    1850,  MiUve  et  Lypsiai. 
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will  be  found  on  the  structure  of  the  lungs. 
The  works  of  the  Wiirzburg  Professor 
(KoUiker)  contain  the  most  recent,  and 
probably  the  most  conclusive  and  important, 
researches  upon  this  subject.  *  In  the  details 
which  are  now  to  follow  reference  will  be  fre- 

3uently  made  to  the  views  taught  by  this 
istinguished  anatomist. 

1^.211. 


Rossignol.  Lufhellen  oder  Lwigeiibllueien  of 
the  German  writers).  Lookmg  dmtn  ikng  a 
section  through  one  of  these  passsgeii,  it  k 
perfectly  easy  to  define  either  an  "  infuodibu- 
Inm,*'  or  a  broad-based  passage  bounded  bj 
Afa/pighian  cells.  It  is,  however,  perfcctli 
certain  that  Rossignol  has  given  in  nis  illus* 
trations  far  more  regularity  of  outline  to  these 

JF%.212. 


A  group  of  lobules  lootened  from  their  muhud  attadk^ 

menis,  utdicaJting  the  mode  in  which  each  lolmle  (b) 

receives  a  tingle  bronchial  tube  (a).     ( OriginaL) 

Ate  is  represented  the  dichotomons  manner  in 

which  the  primary  and  secondary  orders  divide ;  at 

c,  d,  and/;  it  shown  the  irregtilar  arborescent  method 

in  which  the  terminal  lobnlar  bronchi  project  from 

evefy  side  and  point  of  the  circumference  of  the 

secondary  bronchial  tubes. 

Aimute  Anatomy  of  the  Lobule.-^The  proper 
pulmonary  tissue  (ff,Jig.  211.)  begins  where  the 
bronchial  tubes  (a,  fig,  2 1 1  .),eiid.  The  latter  are 
convective  channel8,and  fulfil  onl^a  mechanical 
purpose;  theformer  is  the  immediate  seat  of  the 
respiratory  process.  These  two  parts  differ  no 
less  in  anatomical  structure  than  in  mechi^ 
nical  conformation.  The  bronchi  terminate 
in  the  *^  intralobular  bronchial  ramifications  ** 
(Addison) ;  **  lobular  passages"  (Todd) ;  **  in- 
tercellular'passages*  (Raincy);  ''mouths  of 
the  inftmdibula  (Rossignol).  These  are 
different  designations  only  for  one  and  the 
same  thing.  The  passages  m  which  the  bronchi 
end  are  greater  in  diameter  than  the  bronchi 
themselves.  Their  sides  are  at  first  tmoolh  (a), 
like  those  of  the  bronchial  tubes ;  they  become 
afterwards  loculated  (r)  with  cells  or  alveoli, 
like  the  terminal  air-cells  (e^b)  (vesicuke  s. 
cellukt  aerete  s.  Ma^Mghtarut^  afveoUpuimonum 

*  Mikroeropi«ch-Anatomie,  Sweiterbond,  Leinsic, 
IR'M),  and  lUndbnch  der  Gewebelehre  des  llen- 
schan,  von  KdUikar,  Ldpeic,  1802. 


{Afier  Harting.) 
a  is  the  termination  of  a  bronchial  tnbe  pro^r.f 
so  called,   ending  abruptly  in  an  intcroaUoUr  |»«- 
sage  marked  by  its  ceUulated  parietea.    bt  «.  ic- 
tissue. 

parts  than  they  present  in  the  actual  prepv«- 
tion.    The  intercellular  pasaagea  (RaintO 
then,  are  those  continuous  channels   in  t:i( 
lobule    which    are   laterally    sacculated   k^ 
cells.    They  conduct  the  air  to  and  froti 
every  part  of  the  lobule.     They  give  ri*c : » 
secondary  passages  (6,  e,j/^,  208.^,  which  tPfX 
lead  to  a  tnird,  &c.,  all  communicating  nith  a 
group  of  air-cells.     Each  of  these  paMa^rr^ 
with  its  appended  sj^stem  of  oetla,  if  tMN]o.-«i' 
by  an  imagmaru  outline,  may  certainly  be  cal^^ 
an  '*  infiindibuium."  The  intercellular  pasafii 
unite  and  dh/ide  (a,JSg.  210.).  They  thus  inter- 
communicate.    In  this  partiailar   they  ar: 
distinguished  firom  the  bronchial  tubes  [\ 
Jig.  210.;  e,Jig,  212.),  which  never  inosculate- 
The  latter  are  merely  convective  paaaages ;  t*-^ 
former  are  expressly  or^nised  tor  the  ofi.i 
of  respiration.    The  bronchi  dimioiah  in  ca- 
libre as  they  divide ;  the  intercellular  paasa^'^ 
rather  enlarge  in  diameter  (/^.  813.).   Tb: 
former  preserve  in  their  branchings  one  nu.' 
direction ;  the  latter  run  through  the  lobuV  &: 
every  angle.  They  are perforatttl  at  every  p**  -t 
by  secondary  passages  (a,  &,  r,  J!g.  2 1  &)  of  «a.n- 
ing  lengths  and  directions :  sometimes  onli  i} 
a  deeper  cell  than  ordinary.     M.  Bounp" 
saw  in  this  arrangement  only  a  "  lab^-rintt  >• 
canals  *'  (canawt  ramifies  bronehigurs^ )    IL>. 
and  Bauer,  mistaking  the  intercellular  pa&^  j** 
for  the  bronchi,  remark,  **  the  ccUa  of  tt< 
human  lungs  are  not  dilatations  of  the  tr^-^ 
chial  tubes,  but  are  regular  celb  in  vbkb  t:: 
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This  reslly  coincides  with    they  would  accurutely  answer  to  the  descrip- 


the  suppo^tion  of  Reiiseissen 
ninoB  ita  per  pulmonei  distribui,  ut  facta  par- 
titione  mulliplici,  singuli  quique  ccecja  nee 
tmpliatu  tenninentur  finibua,  quibua  veaiciilts 
unlerz  constituantur."  Holetchott  has 
■lirhily  modi&ed  the  views  of  Reisieissen;  — 
'  JuD    sjngulos   ductus    aeriferos,    non    uti 

Fig.  il3. 


of  the  "  intercellular  passages  "  (V,  Jig, 
810.;  V,jfg.212.).  Iti8,thererore.obviouitJiat 
two  different  ininds,  contemplating  the  same 


Diagram  oflipo  Ittmla  a,  t,  ofAe  knman  hmg. 

(.After  Komiur.) 
£,&,£,£,  ultimUe  air-cells ;  c,  c,  the  finest  bruu- 
chial  tubas.    (Hagnified  25  diuneten.) 

objects  under  two  different 
would  see  in  them  "passages' 
A  lung  injected  with  wan  readily 


preconception  g, 

"  nfundibula.' 

ileads  to  the 


'toflJit  Aiuwm  hmg, 
iA  iJu  plaitt  □/  diilribtUiimif 

If  diDinnu  of  At  bnmchL     lit 
'  -o  mtJtiplg  both  —  ■'-  -^-'- 
'-   -     iintl 

.  . ._    ..._   bronchi 

■hkh  coolnit  by  their  Hnoolh  wills  Iho  slieolated 
isloctllwlu'  paAuei  a,  a,  a.  Ths  Istur  exceed 
11m  titmiM  brnnchulea  slightly  in  diimeter.  Un- 
likt  ih«(  broDcbtilea  (r),  which  ncTcr  iniwculile. 
■bcinlCTcsllaUr  puugeiCa).  nmily  ineverydlrcc- 
nEa  sad  M  (ir«7  pluie,  and  fteqaently  open  into 
•»  UKithar,  esubliihjng  thos  a  free  cominnnics- 
txm  for  the  air  between  sU  psrta  of  the  lobuta. 
^  t.  ti  indicate  the  ultimate  aJr-celis  of  the  langs. 
Ibfj  fonwpond  In  size  with  the  alveoli  (thetn- 
•rivtt  true  cells^  on  the  walls  of  the  intercellular 
f"")!!".  t,  I,  boUom  of  the  lub-plearel  or  moat 
Npuikia]  tit-ctUs. 


n  Toluit,  ciKcis  nee  tunpliatis  finibus 
'"■oinari  dicit,  verum  ad.  latera  parietatibus 
Tenculis  iaitrudos  esse  testatur."  KuUiker 
■dopti  the  views  of  Koasignol,  and  constructa 
an  illustratioo  which  expresses  more  perfectly 
ibt  riewi  of  the  latter  nuthor.  • 

If  a  terie*  of  hollow  cells  were  disposed 
Iniearij,  the  points  of  contact  being  converted 


lerminatinE  in  Ihe  "infundibulai"  a,  OiinfuD 
multiplied Tnlo  chUb  on  Iheir  parietes. 


error  committed  by  Reisscissen  of  supposing 
each  cell  to  he  the  separate  Cennination  of  a 
separate  bronchial  branch.     Bui  it  is  certain 

bliuchen,  In  Yerbindung,  doch  nicht  so,  wis  man 
fHlher  alaubte,  doss  jedes  feinate  BronchisHalchen 
terming  in  ein  eiHEJges  Biiid^'hen  auageht,  aondem 
in  dem  dieselbon  immer  mit  einer  ganun  Gruppe 
Ton  Blaschen  lich  vereinen.     Uiese  DlttsdiBngrup- 

Gn  entsprechen  den  kleinnten  LKppchen  irau- 
nfUrmiger  DrUsen,  nnd  es  ia.  daher  nicht  die 
geringste  Nathigung  vorhanden,  diiselben  mit 
eicem  andem  Namen  lu  beieichnen,  wia  Roaigml 
der  sia  inftmiSbiUa  nenni,  ween  auch  luzugebeo  ist, 
dasi  ihr  Ban  in  manchen  ejgeolhumlich  lich  ver- 
hilt.  WKhrend  Damlich  in  audern  Drllsen  <lie 
OrUaenblSKhen,  wenn  sia  such  nicht  so  iaolirt  fUr 


h  beateh. 


le  Selbstandigheit  haben 


a  hat, 


Elen' 


e  in   d 


doch  e. 
ihnen 

Luftzellen,  in  bedeulen  Grade  dnlereinander  ver- 
achmolzFu,  so  daaa  alle  einem  LKppchen  angetiOri- 
gen  Blftschen  nicht  in  Ahzweiguugen  der  lu  dcni' 
sellten  Iretenden  feinslen  BronrTiiaHbtrhon,  aondem 
in  einetn  gemeintamen  Hohlraum  einmtlndea  aui 
dem  dann  emt  daa  LufteeTkss  rich  entwickelL" 
—Hie  Anat.,  Zweitan  HUfe,  p.  B09. 
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that  RcisKisBcn  mutook  the  hfundibuia  of  intercellular  'poMigea,  and  ui-ceUi  «ill  be 

Bossignol  which  are  loculated  with  the  uiti-  readily  understood. 

mate  celli,  both  terminall]-  and  laterally,  for  It  ia,  then,  importuit  to  remenibCT  that  tbc 

the  oepante  end«  of  separate  bronchial  tubei.  intercellular  patsoges  are  open  tpMei  betacta 

It  ia  no  lets  certain  that  RoEsipiol  has  disposed  the  ultimate  cells,  their  waAi  bciof  cooaitincd 

with  unnatural    precision  the   "cells"    and  of  these  latter.   Like  the  ultimate  edU,  there- 

"paatagea"  of  which  the  lobule  is  composed,  fore,  they  participate  ac(itir/y  in  tbeproceaot 

Schultz,  again,  has  erred  in  viewing  ine  iu-  respiration.     They  are  not  mmfy  eonteetitt 

tercellular  passages  in  the  light  of  "bronchial  conduits.     Since  they  proceed  at  erciy  plsm 

petioles:" — Brunch iolonim  continuationes  ita  and  angle  from  the  centre  of  the  lobule,  • 
conalnictas  causii  supra  dictis 
pellaverim  petiotoa,  atque  hi 


of  the  tatter  in  any  direction  will  ni 
these  passages  both  transvenely  and  loep- 
tudinally. 

UUimaU  Air-CrUt  of  the  Langt.  -~  ftaewU, 
eelluUt  aerete,  i.  Malpighiana,  ahmli  pti- 
mimum;  Rotiigitol. — An  air-cell  in  the  huauo 
and  mammalian  lung  is  a  space  circumscribal 
by  a  single  wall  of  reticulated  capillaries,  sod 
varying  infinitely  in  figure,  and  prcMnting  ia 


noram  commendo,  fines  autem  eorum  ampliS- 
catoB  nomine  jam  antea  ipsis  indito  infundibula 
TOCO  ;  eos  denique  alveoloa,  qui  in  petioiis 
rq>eriuntur  alveolos  parictales,  omnes  vero, 
qui  in  infundibulis  occurrunc,  alveolos  termi- 

Profesaors  Schroder  Van  derKolk,  Halting, 

Proniotor,Bndtheirpupil  AdriuB  Adriani,adopt  different  parts  of  the  Jung  n 

the  opinions  of  Rossignbl  in  reliition  to  the  of  size ;  each  cell  having  on  opening  emhradag 

disposition  of  the  lur-cells  and  passages  within  a  section,  more  or  less  considerable,  ofiu 

thelobuli.  Whether  the  intercellular  passages  circumference.     The  ceils  on  the  walls  of  the 

be  distinguished  by  that  name  or  by  that  of  intercellular   passages   (the   sidea   of  the  io- 

the  infiaidilnda,  it  is  certain  that  they  difler  fundibulum   of   Rosiignol)   may   be   defined 

both  from  bronchial  tubes  and  from  the  ulti-  as  mere  cup-shaped   depreasiona,  loinctimei 

mate   ur-cells  by  a  greater   diameter.      The  perforated  at  the  bottom  bj  a  large  Ibmora 

r  they  are  to  the  point  of  their  attach-  opening  into  one  or  more  cells.      Under  the 


the  air-cell  occurs  as  a  four  or  six-oded 
chamber,  of  which  the  bottom,  presmtinc  aoia 


ment  to  the  bronchial  tubes,  the  more  tubular 

or  cylindrical  their  figure  or  outhne ;  the  fur-  ., 

ther,  the  more  irregular  and  inosculating,  until     the  pleural  membrane,  is  rounded,  and 

readily  be  mistaken  for  the  fiiodui  of  a  pm. 
jAg,  s]g,  shapedvesicle,theapeirunningtntOBbroM^iil 

tubule.  If  a  cell,  situated  in  the  central  parts 
of  a  lobule,  be  selected  for  esamination,  it  will 
be  found  as  a  polyhedral  alreolua,  one  or  two 
or  more  of  whose  sides  are  deficient  or  coo- 
verted  into  a  Jorawma,  through  which  its 
enclosed  space  communicates  with  those  of 
contiguous  cells.  No  cell  is  a  perfect  fcooe- 
trical  figure — such,  that  is,  as  would  be  fenned 
by  reoular  plane  sides  ;  because  ridgta  and 
partial  partitions,  frora  the  encroach  meat  of 
the  angles  of  neiehbouring  cells,  project  into ' 
and  multiply  its  interior.  It  ia  not  often  that 
>,  the  eye  falls  upon  a  unilocular  cell  bavingODlj 

|\  one  opening :  they  occur  most  rrcqueotlj  as  ir- 

^1  regular,  angular  spaces,  with  one  or  more  ia>- 

\^  perfect  sidcs,^.  i  I ».  Those  rclli  which  con- 

h  municate  direcUy  with  the  bronchial  tubes  and 

•  intercellular  passages  open  into  tbeni  by  h»|e 

circular  apt^ures  ;  and  they  are  tfaemselTCS 
similarly  perforated,  to  communicate  with  oditf 
vesicles,  which  again  open  into  othcn  beyond 
them  i  BO  that  each  of  the  openings  iu  the  ur- 
—^  '  pasia^   leads  to  a  ttriei  of  cells,  extending 

from  It  to  the  surlacc  of  the  lobule.  The 
vesicles  which  communicate  directlv  with 
the  air-passages  are  more  minute,  and  bate 
finally  they  terminate  in  air-cells  ;  not  aller  a  closer  vascular  network  than  thoiie  which 
the  manner  supposed  by  Keissclasen  in  form  of  lie  nearer  to  the  auriaee  of  the  lobule ;  an 
a  Florence  flask  ;  for  the  extreme  cell  has  the  arrangement  which  ia  in  beautiful  hariDoay 
same  diameter  as  the  tube  itself.  From  the  with  the  n-lutive  bcility  by  »hich  the  im 
accompanying  dia^am,  constructed  by  the  in  them  respectively  is  renovated.  The  di>- 
author,  the  relation  between  the  bronchi,  meter  of  the  human  air-cells  is  about  iwenii 
times  greater  than  that  of  the  capillarin 
■  IKm).  da  Stmr.  >t  Trit.  Cans),  airif.  Scrijisit  which,  arc  distributed  upon  their  (nrictes. 
EreestSchiilis^LytmB.")^.  h^*-  varying,   according   to   the    measurcawal   ai 
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S6ft 


1  by  M.Rochous  that 
Fig.  217. 


diS^ 

;_   Y_^ 

^f?H! 

""^^ 

E 

^ 

»^fS 

^ 

^-^ 

^Sf 

^ 

^^ 

iVnra/  tiofaet  of  tke  Aumk  (kiia 
iciWn  in  ilwdad  omt&mt,  ami  tit  oir-cuu  n,  >. 

*)  tmnj  aa  17,790  air-cell*  are  groupecl 
round  each  terminal  bronchus ;  and  that  their 
toot  Dumber  io  the  lungi  amount)  to  do  lesa 
than  jir  mUtioBM.  The  dimension!  of  the  air- 
ctlU  gtren  by  M.  Moleachot*.  are  Tery  much  len 
than  those  of  Rainey  and  Kolliker.  Accord- 
i«(to  the  forrner  obserrer,  tfaev  range  from 
,}^  to  T^Wntb  of  an  inch ;  thow  of  Car* 
MTiler  and  Ktilliker  correapond  vith  those  of 
Weber  akeaJy  stated.  They  contiaue  to 
iaciease  in  size  from  birth  to  old  age,  and 
(ffeaent  in  man  a  greater  capacity  than  in 
vnaao.  Dr.  W.  Addison  supposed  that  the 
lir-cxU*  did  not  exist  before  birth,  that  they 
■rre  mechanically  formed  by  the  first  act  of 
inipiiatioa,  aod  that  the  foramina  between 
the  cella  were  really  ruptured  partitions 
ouited  by  tbe  preasure  of  the  stmospbere. 

,  Fig.  218. 


It  was,  howcTcr,  first  proved  by  Mr.  Rainey, 
and  by  Professor  Harting  more  lately,  that 
they  exist  nearly  as  perfect  in  contour  before 
as  after  birth.  Neither  the  form,  the  num- 
ber, nor  the  disposition  of  the  air-pasxages 
and  cells  can  any  longer  be  held  as  the  ofi^ 
spring  of  chance,  but  as  the  nicely  adjusted 
products  of  marvellous  foreaight  and  design. 
The  preceding  statement  will  enable  the 
reader  to  understand  the  sources  of  the  dif- 
ferences by  which  the  views  of  different  writers 
upon  tbestnicturcof  the  lunsiaremarked.  It 
is  easy  to  make  a" labyrinth,  a" psssage," or 
a  "group  of  vesicles,"  or  "a  tunnel-shaped  ar- 
rangement of  cells,"  out  of  the  complex  ap- 
pearance which  a  section  of  an  inflated  and 
dried  lung  presents.  It  is  important  to  observe 
that  the  classilication  of  the  cells  into  the  pa- 
rie/ai  and  lermkiai,  as  suggested  byRossienol,  is 
calculated  to  lead  to  a  false  idea  as  to  the  real 
arrangement  of  the  air-cells  within  the  lo- 
bule. The  capsule  of  the  lobale  encloses  a 
pear-shaped  space;  hut  thia  is  not  the  infun- 
dibulum  of  Rossignol.    This  ingenious  author 

S plies  tliis  term  to  those  parts  which  Mr. 
liney  and  Dr.  W.  Addison  have  distin- 
guished as  the  air-passages  surrounded  and 
terminated  by  seconduy  passages  and  air- 
cells.  The  lepla  bearing  aleeou  which  pro- 
ject everywhere  into  the  fiinnel  of  Hossig- 
nol,  rentier  the  word  parietai,  as  applied  to 
them,  altogether  unmeaning.  Every  recent 
observer  admits  that  the  aii^cells  open  every- 
where into  one  another,  such  that  the  air 
enterine  one  intercellular  passage  at  one  part 
of  the  lobule  would  traverse  its  entire  extent 
through  the  intervening  labyrinth  of  cells,  and 
return  through  another  ur-passage  iDto  the 
same  peduncular  bronchus. 

When  ttoo  lidet  of  two  contiguous  air- 
passages  or  cells  come  into  opposition,  the 
resultine  partition  is  not  composed  of  tioo 
layers,  but  one.  If  the  cells  were  Jfyrnud 
by  the  protrusive  force  of  tbe  air  in  enter- 
ing in  the  first  act  of  inspiratiou,  such  par- 
titions would,  of  mechanical  necessity,  consist 
of  two  layers :  they  are,  however,  formed 
by  an  act  of  organuation.  This  curious 
and  distinctive  fact  in  the  history  of  the 
human  and  the  mammal  lung  will  be  again 
referred  to.  As  the  nertitions  of  the  cells 
are  organised  befinv  birth,  it  follows  that 
tbe  geometrical  outline  of  each  cell  must  be 
determined  before  the  first  act  of  inspiration. 
The  same  argument  applies  to  the  forimmB 
between  the  cells.  They  are  not  accidental 
{lerfoTations  i  they  are  definitively  and  de- 
ngaedly  organisecl  orifices,  and  are  sustained 
in  a  permanently  patulous  state  by  an  arch- 
like  arrangement  of  elastic  fibres,  which  will 
be  afterwards  described. 

As  the  air-cells  of  the  lungs  of  mammals 
generally  bear  no  proportion  in  size  to  (hat 
of  the  body  of  the  animal,  so  in  the  human 
subject  there  is  no  relation  between  the  di- 
mensions of  these  cells  and  the  stature  of  the 
body  I  and  it  is  probable  that  no  estimate  can 
be  formed  of  tbe  vital  capacity  of  the  lui^s 
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intercellular  'passages,     »•><' 

Hos.i;;iu)l  uliiih  i.ro  l..ail:.tc.l  »uli  llic  liUi- 

rcaiiily  understood. 

iiiiilc  (dU.  IkiiIi  icriiilniiltv  aii>l   lalcnilly.  tbr 

It  is,  ilien,  important  to  re. 

the  se[>an>tc  cmis  of  xpiirutt^  l>r.mdii;a  liilics. 

iiilereellular  paxs;igesare  **'':-.. 

It  is  iii>  Il'>.s cm;<i.]  \\\m  l{<>^-i<;iiul  luis  ili.s|ii>sca 

the  ultimute  cells,  tlieir  ^        ^  ' 

witll    liiliuitliriil    prg.JsL.n    (jic    "ccllj"    and 

or  llieae  latter.   Like  tt 

" iiiissiim's"  ol'«liir.'li  tilt  liiliiilo  is  tiini|)ostil. 

fore,  lliey  participate     , 

Sd.iill/,  imiiin,  liiis  cncl  in  uwin^-  lIic  in- 

respiration.     They  "'    ' "  - 

tiTi'rlliihir  |t:i>s:i^'s  in  lliu  \y^\\  ul'  "  lirDiidiiul 

conduits.     Since .  ~.    ' 

|ii^lii>lL'>i:"—  llruiicliivluruiii  toiilinunlioiies  ita 

and  angle  from^ 

t-c>ll^l rutins  cuiisis  fiupru  iliciis  cuiuiiiDtiis  np- 

section  of  the      -■'■'.  -- 

[H'lliiviTinipcliolos.atfjuclianoloiioniiiiationem 

thcic   passa?       ,   ■'    ■   ' 

n<»arn  voiimitiulo,  liiifs  i.ulcrii  i-oruin  luiiplifi- 

tudinally.      X     ''-''■ 

Ullimal     ■   -.<:.--■ 

vui'D  ;   fos  <Il'ii1iji]C   nlvci>l<>--,  qui  ii)   pctlolta 

*.cciiub        ':.,-.  ■-.. 

ri'iKTiiinliir  iilvcolos  par ii' ink's,  onnies  vero. 

qui  ill  iiiliimlilnilis  .H'ciirninl,  iilvcolos  termi- 

and  ir 

l'n.l.'^sori?;chr,i,lf.rVan  ilcr  Kotk.Harting, 

l'R>iiioMr,aii.lthcir|ni(>ilA.IriusAtlriBni     " 

the  opinions  nl'  HoMigiiol  in  reUi 

dl^p»^iliono^tlle  air-cdisandpassagcs  ,        -.       -  , 

tile  Idlnili.  Wlieilicr  ilic  inicrecllolar  pt 

lie  dintiiiffuishLiI  bv  that  name  or  by  '        '    .   :         . 

tlie  iii/uiiitiliii/a,  it  is  certain  that  they  .    '    -        ' 

bolli  Ironi  bronchial  tubcn  nnd  from  ti  ':   '    .   i^  '  nT  k' 

mate  nir-cells  by  a  erealrr   diamcler.  ':-  ',■  "  .      J*™™ 

luanr  tliev  are  to  the  .loint  of  their  '  '  e*""!  '"^  '^t 


RoingDo)  u 


c  to  the  fioint  of  their 
II  ibe  bronchial  tubes,  the  morr  >      .  "^ 

.Ulrica!  (heir  fisure  or  outline     '  ..|uent   writer   who  has   lop. 

.  \\f\\: — *■  Neither  does  the  ci^ed 

iiiim  lining  the  btonchial  tuba  eiteod 

^  .iico  me  ill  tercel  lular  passages,  and  from  Ihenct 

,,t  into  the  air-cells,  or  rather  air-spacea  («pe»i- 

iiiLii-  in^  of  the  bird's  lung),  but  it  ceases  wher; 

ilio  bron-  the  bronchial  membrane  terminaies.     In  thf 

ir-ciUs  are  mamnial,  but  especially  in  man,  in  ahom  the 

rri'^alarily,  air-cells  are  very  large.  Ihc  fad  of  their  ftoiiuj 

loficient,  as  no  t-p'theUal  linin!'  ean  only  be  proved  b(  a 

II  the  lung  carcliil   examination   of  the  paits   vith   the 

small,  but  microsco[ic    and  therefore,    with    no   other 

;  precedinn  means  than  those  <>f  deciding  this  question,  ii 

resembles  nii^ht  always  remuin  nb  jiirlicr,  so  long  as 

are  rather  persons  are  found  who  are  more   ready  to 

he  nir-cells  confide  in  the  assertions  of  others  than  sul>mii 

still  in  the  to  the  pains  nnd  difCcultr  of  examining  the 

cy  are  ven-  point    for    themselves." -f      Rossi<;nol  s,in: 

'  capable  of  "  l-es  parois  alv^olnires  soni  fonnees  :  1°  pn 

im  without  line  charpcnte  de  fibres  qiu  laissent  entre  cIIm 

ur|)iiscs  of  des  espai'es  vides  ou  arcoles  ;  2°  par  uar  m™- 

Lir-ccllsare  hmnr  trani/virrnte,  qui  n'ollre  aucune  trace 

iiiiiaii  Inns,  dc fibres, qui  recouTre  lacharpenteprecedtnif, 

V  are,  upon  et  rcmplit  les  i^p;ices  vides."     In  this  p.^s-aie 

,  ;ind   very  M.  Kossignol  has  evidently  adopted  without 

inquiry   the  conclusion  of^  Mr.  Rainey,  wiih 

itcrccllidai  whose  writing  he  seems  well  ac(|uainted.  TTic 

.  .-11  K.'ll  n»  IS  "ow  finally  formed  with  reference  to  this 

piiii"?   H-[>t.>runu  iinitiii  nircoli  cfinstitimnlor.  it- 
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;,,j,„7riij''  ":'"'"'""»'"8'  ^ney  we  adjusted  accumely.asBsingle  la 
qf  wW  <^''*~T™'/^"  ,^Seined^.  The  descriprion  given  by  S 
■i'^VL^^  "'^"•^  ""^    '■ker^'inc.rfe*  with  the  preceding.*      ' 

^»a    particular  point 
-»a  vera  em  epiihe- 
■^■5,'*^  "**     he  proposes 

^'   ^' e?j,  '■^piiAeliuiH,"' 

•V'S^V  ^  'iossignoi, 

-^  a^^'*-  i   tench 


^s>, 


.^aUttfllii  k-aurn  l-np,  ihoming  tit  t™K- 

this   diitioguished   observer  it  ii  repre- 
^y,_j   under   the   character  of   trangpa 
•*^^ent  epithelium,  the  celU  of  which 


fT'sr^ 


In  TOggerting  the  word  »{™ji>  -  - 


-.W-t  (bf  thi»  v«ne[T  of  epitBeiinm,  i  ao  not  wish 
**  1  Ui«  exirteoco  of  every  fonn  of  vnnble 
"fjISitTThe  word  .hould  be  sccepted  in  «  com- 
••"^^  .»i«e.  aa  rignifying  that  their  nuclei  and 
P^ulra  .r«l«>d«:Uredlh«D  those  of  iny  other 

a^^ffi^""'  d-^rft**  byAdrU-lr- 

-  ^■^^S.TeSr^'^Tegr'4^ 

'■^       qo»  ■  —iliWiwB)  »dmodum  pel- 

theliopf"™      ™,ii(iniuiii  ope  Midi  acetic!  nuclei 

KTochio^nV""^  .dhuc  cowpiciuDlur,  in  Jveolis 

P*"^^  V^  .WDtio   [^r  hue   membnuiDlam 
^Sn,*^!^  ^'  i,tdligitar."-Op.  cit. 

p.  ei. 


A  thin  KctUm  afafm  air-etlUfrom  At  htman  Una. 
mtmrd  bv  ttantmiiUd  hgit.     (Afttr  KSBikcr.'i 

a,  epithelium  lining  the  air-Cellsi  b,  elaalic  tianie 
arahinB  over  and  between  the  cellji;  e,  the  Bat  wall 
of  a  celt,  showing  the  Mimty  dietribution  of  elaatic 
Ghrea  orei  this  part  of  the  cell. 

By  KoUiker  the  celli  of  this  epithelium  (a, 
^.2S0.)are8tated  to  consist  of  polygonal  par^ 
ticlesoffroml— leOOthlol— 2250thofanmch 
in  diameter,  and  rrom  1— 2800th  to  I— 3800th 
of  an  inch  in  thickness.  They  repose  iromo- 
diately  upon  the  fibrous  layer.  They  are 
normally  ihed ;  though  not  readily  detected 
in  health,  it  is  easy  to  discover  these  epithelia 
in  disease.  This  epithelium  lines  every  part  of 
the  air-passages  and  cells  eiixpl  the  bronchi. 
These  latter  tubes  are  furnished  with  a  thiclt 
layer  of  dSaied  epithelium,  which,  as  formerly 
stated,  terminates  abruptly  at  the  comtnencc- 
ment  of  the  intercellular  pasiages.     It   may 


-      „ -n  iha 

text.  "  Das  Epithelium  der  Lnngenblischen  ist 
ktin  flimerndea,  wie  man  frUber  zlemlicb  atlge- 
meine  annahm,  sondem  ein  gewOhnliuhea  PflaM«r- 
epithelium,  du  mit  potygonilem  Zellen  von  0-005 
— O-OOyw  Dnrchmeaaer  and  0-003— 0-001"'  Dicke  in 
einfacher  Lags  nnmittelbu  aaf  der  Faaerhaat  der 
LuftblkKben  auhitit-  Die  Zellen  sind  alle  kem- 
haltig,  and  haben  meiat  ausserdem  der  Tradim 
nnd  det  Bronchien  anzun^hinen,  dag^een  kCnnen 
allerdingB  mehr  zufkllig  oder  dann  in  Krankheiten 
der  Luftwege  rinielna  Elrmente  deaselbeo  dcm 
Bronchialachleima  sichlwimengen.  Beim  Menschen 
fallen  dieee  Zellen  nnKemein  leicbt  ab  nnJ  liegen 
dun  frei  in  den  Luftblftsclien  und  feinstcn  Broni^hien, 
doch  kann  man  fa*t  in  jcder  Lnnge,  wcniRalena  in 
einzclnen  Alveolen  dieaelhen  noch  in  nhi  sehen  und 
bei  eben  gctodtelen  Thieren  blelet  bei  Boobachtnng 
der  LAgemng  dcttelben  nicht  die  gtringileo  Schwio- 
rigkdten  dai."— Op.  cit,  p.  SIS. 
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from  a  calculation  of  the  individual  dimennons  passages  ranges  from  yij^  to  ^  of  sn  indi, 
of  the  air-cells.  It  should  be  observed  that  the  and  that  of  the  cells  from  ^  to  t^t  {Todd 
orifices,  by  which  one  cell  communicates  with  and  Bowman),    In  the  lung  of  the  calf  these 
another,  are  of  the  same  shape  and  dimensions  cells  do  not  exceed  .^     By  Dr.  W.  Ad(fi» 
as  those  which  exist  between  the  first  set  of  son  they  are  stated,  in  the  human  lung,  to 
cells  and  the  bronchial  tubes  ;  they  can  be  measure  from  ^kv  ^  %hf  ^^  *^  ^^^^' 
very  distinctly  seen  by  looking  down  upon  the  JilintUe  Structure  of  the  ^tr-Oi/f« —Three 
air-cells  from  the  intercellular  passages,  focus-  anatomical  elements  enter  into  the  compoii- 
sing  the' microscope  at  the  same  time.    Since  tion  of  the  mr-cells :  the  epithelium,  the  blood- 
these  openings  are  not  necessarily  in  a  straight  plexus,  and  the  elastic  tissue.    The  inter- 
line,  tne  exact  number  of  cells  which  com-  lobular  tissue  is  not  here  considered, 
municate  cannot  in  this  manner  be  determined ;  1st.  The  Epithelium  of  the  Air^Pattaga  md 
but  the  number  will  depend  upon  the  dis-  Ceils,  —  It  was  first  surmised  by  Dr.  Thomas 
tance  which  intervenes  between  any  given  Addison,   firom   the  phenomena  of  the  dif- 
part  of  the  bronchial  passage  and  the  surface  ference  between   pneumonia  and  bronchitis 
of  the  lobule :    so  that  when  a  bronchial  that  the  air-cells  or  the  lungs  must  be  dcsti- 
passage  arrives  nearest  the  surface  it  will  be  tute  of  epithelium.   Dr.  W.Addison  contends 
separated  from  it  only  by  a  single  terminal  that  the  air-cells  ''possess  an  cpithehum  in 
cell.     The  dimensions  of  the  cells  in  different  form  of  large  round  nucleated  scales,  tfid  froa 
animals  present  many  diversities.      In  the  one  to  fifteen  or  more  nuclei  may  be  counted 
lung  of  the  kangaroo,  especially  in  those  parts  in  a  single  scale.  A  great  many  nuclei  without 
remote  firom  the  surface,  the  air-cells  are  any  epithelial  envelope  may  be  seen  opoo 
very  small,  and  disposed  with  the  greatest  them  ;  but  I  have  never  satisfied  myself  thtt 
irregularity.      The  lining  membrane  is  also  they  possess  the  ciliated  cylinder  epithdinm  w 
proportionally  imperfect,  being  perforated  in  abundant  in  the  trachea  and  bronchi.*** 
many  places  opposite  the  areolae  of  the  plex-  Mr.  Rainey  denies  the  presence  of  cpithe- 
uses,  so  as  to  admit  the  air  passing  through  Hum  of  any  description  on  the  interior  of  the 
them  to  come  into  contact  with  the  coats  air-cells,  the  vascular  plexus  bdnc  bied  oiAj 
of  the  vessels,  as  in  the  lung  of  the  bird.    In  by  a  ''pulmonary  membrane."*    tUMMJgnot  v 
this  mammal  the  minuteness  of  the  air-cell  the  only  subsequent  writer  who  has  m^ 
is  such,  that  it  is  too  small  to  contain  a  single  ported  this  view : — **  Neither  does  the  ciliated 
cihated  epithelium  (JRmney),    In  the  lung  of  epithelium  lining  the  bronchial  tubes  extend 
the  rat  and  mouse  the  air-cells  are  still  more  into  theintercellular  passages,  and  from  tfaeoce 
minute,  and  certainly  many  of  them  are  not  into  the  air-cells,  or  rather  air-spaces  (ipesi- 
of  a  sufficient  size  to  receive  even  an  indi-  ing  of  the  bird's  lung),  but  it  ceases  vrhere 
vidual  particle  of  the  dimensions  of  the  bron-  the  bronchial  membnmc  terminates.    In  the 
chial  ciliated  epithelium.    The  air-cells  are  mammal,  but  especially  in  man,  in  whom  the 
disposed  with  the  same  kind  of  irregularity,  air-cells  are  very  large,  the  fad  of  their  ketafi 
ana  the  pulmonary  membrane  is  deficient,  as  no  epithelial  lining  can  onfy  be  proved  hj  ■ 
in  the  lung  of  the  kangaroo.      In  the  lung  careful  examination  of  the  parts  with  the 
of  the  hare,  the  air-cells  are  very  small,  but  microscope,   and  therefore,    with  no  other 
perhaps  not  so  much  so  as  in  the  preceding  means  than  those  of  deciding  this  question,  it 
species.    The    lung  of  the  rabbit  resembles  might  always  remain  $u6  judice^  so  long  » 
tnat  of  the  hare,  but  its  air-cells  are  rather  persons  are  found  who  are  more  resdy  to 
larger.    In  the  lung  of  the  dog  the  air-cells  confide  in  the  assertions  of  others  than  subnet 
are  larger  than  in  the  rabbit;  but  still  in  the  to  the  pains  and  difficulty  of  examining  the 
more  central  parts  of  the  lung  they  are  very  point   tor    themselves/' f*     Ronicnol  sst«: 
minute,  too  minute,  indeed,  to  be  capdile  of  **  Les  parois  alv^laires  sont  formees :  1^  par 
having  a  lining  of  ciliated  epithelium  without  une  charpente  de  fibres  qui  laisaent  entre  riln 
bein^  wholly  unfitted   for  the  purposes  of  des  espaces  vides  ou  armies  ;  8^  par  nr  m-^ 
respiration.     In  the  monkey,  the  air-cells  are  hrane  trans^arente,  qui  n'ofire  aucone  trscr 
large,  and  resemble  those  in  the  human  lung,  de  fibres,  qui  recouvre  la  charpente  prMdcnte, 
In  the  lung  of  the  sheep  and  ox  they  are,  upon  et  remplit  les  espaces  vides.**    In  this  passa^ 
the  whole,  about  the  same  size,  and  very  M.  Rossignol  has  evidently  adootcd  without 
minute  in  both.^  inquiry  the  conclusion  of  Bfr.  Kaincy,  vtth 
The  diameter  of  one  of  the  intercellulai  whose  writings  he  seems  wdl  acquainted.  Tht 
•  As  the  followingpsssage  expressei  the  vicwi  opinion  of  all  German  and  English  anaioaii«ts 
of  S.  van  der  Kolk,  Harting,  K5lliker,  as  well  as  ia  now  finally  formed  with  reference  to  th** 
that  of  the  writer,  Adriani,  I  append  it  here  at 

length :  —  gines  septonim,  qvibas  alveoli  constitawrtsr,  J^ 

*'  Has  cavitates  antes  cellnlas  dlctas,  nunc  Dr.  cummt,  tamen  mi  jam  roonnimna.  nonniUlr  F"' 

Rossif^ol  alreoIoA  numnpavit,  quod  admitti  potest,  parietes  ipeos  etiam  demrruDt.     Vaaa   cafitU-i 

si  nomo  tantam  huic  nomini  regnlaritatein  mathe-  majors  hac  tda  siutioeotiir.    In  ipsas  fmriH  >  >• 

maticam  adjnngat,  qtua  in  alveolario  apiam  inve-  infundibolonun  alveoli  inveniontiir,  in  i|MM  brt*i 

nitnr;  in  ploribua  locit  enimalvooU  infondibaloram  chiolomm  raroos  sete  ottendeotes;  tUmigiuA,  -.^ 

ant  rotnndi  snnt,  aut  magis  polygooam  figaram  etiam  illos  vidit,  eoe  alveoloa  parSetalcs  Tocsrit :  ■  « 

referunt;  eoram  parietes  vasifl  cinguntor  minutis-  autem,  anteqnam  ejns  commentatio  Anvat  <«lit«« 

simia,  confertissimis,  Mvpe  optima  materia  colorata  eeUulas  parietalea  vocavimii&**^P.  43.  Op.  dL 

impletis  et  tone   rete  subtilimimam  constitnenti-  *  Pbii.  Trans.  im2,  part  L  p.  102L 

bos.    FibrsB  sntem  elastics)  potisaimum  sd  mar-  f  Rainey,  Med.  Chhr.  TiansL  vol  xjuctL    IMl 
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poinl.  CaipaMt,  Quain  and   Shanej,  KJrkes     rumiihed  with  b  nudeui  and  mtnu^  sranutes 
■iMiPaf[eC,Kdlliker,S.  VanderKolk.Uarting,     They  are  adjusted  accuratel^'.as  a  single  Isver, 
AdrUai,  •nd  Scbultz  deicnbe  a  pavement  epi'     edge  to  edge.    The  de«cription  given  by  Kdl- 
lieiwm  an  lie  interior  of  the   pir-ctUt  of  the    liker  coincides  witfa  tbe  preceding.* 
JiD^i;  and  ihe  author  who  has  devoted  many 

ipeciil  euminatiDDs  to  this  particular  point  'v'  ^^^' 

is  DOW  conduced  that  a  Sue  pavement  epithe- 
lium doet  cover  these  parts  which  he  proposes 
to  distimtiiilh  as  the  **  hyaline  epithelium."  * 
Kain.  Todd  and  Bowman,  like  Ro^fiignol, 
■Jopt  the  views  of  Mr.  Bainey.   and   teach 

that  the  aiNcells  have  no  epitheliiun  of  any 

Hid.    The  adjoined  is  the  illustration  of  the 

cpithHhim  given  by  Scbroeder  Van  der  Kolk 

is  Adriui's  Essay.f 


ITHmalt  aCi  of  (fe  kmmau  hi».  A/mag  llu  (rnU- 
nlv  /nmaeorkfomudbf  Iht  daitie  JOrt,  of  tiu 
■WIi,  emd  Ou  kgolinr  pattmtnt  tpilieliiim  vMeM 
UtaUtiMitTioro/llirair-ttll:  (AJitr  Schrvtder 
Hb  Ar  Son,  r^-"^  ^  ^ilr^ani.) 

By  this  dictinguiahed  observer  it  is  repre- 
•cnied  under  the  character  of  transparent 
lavement  epithelium,  the  cells  of  which  are 

oftM  u  a  ditlinctlve 
.  Kliam,  I  do  not  wiah 
•  BDdosiaod  ai  diDyJDg,  tn  it*  compoDiot 
■'ilo.  the  aziaunca  of  iwy  fiinn  of  visible 
rimnt.  Tb*  verd  •boold  be  aeceptad  in  a  com- 
[wuJTa  MUM,  as  sifnifyiDg  tbat  (heir  nuclei  and 
pinsles  an  1m  d«Ur«1  than  Uiote  of  iny  other 


1  deaoibud  W  Adriant :  — 
brana  aid>liUi^na  MrnclDrB 


,jiiin«it<»o  (plaal  epHhrHMnk)  admrMiam  pel- 
lo^B.  la  qtw  iwllwimaTn  op«  acidi  acf  llr!  nuclei 
"»»pidootitt;  pmrtCT  BifiKiilirtni  aatem  pelluci- 
diUtra  wpe  (UfBcile  ert,  illnd  epitbelium  nte  dis- 
tinmeni  rid.  ««[-  H-  antnun,  ubi  ad  alveoloniin 
[unMM  eaupidlnr,  Cellnla  conicn  ciUats  qnn  in 
InMKhialia  nunntis  adbac  rompiciualur,  in  ilveoUa 
[mbH  ddlrittnt;  hiec  membnna  cum  epitbclio 
[iinwetDia  obtcKit  vasa  unffuifrra  per  atveolorutn 
ruiMn  docta  t  pmptH  nngnlamii  tenoltatem  im- 
"''"IM  itqiu  alMerptki  per  banc  membianolsm 
IxiIUbm  fmtd  dosm  bcQe  inlaliigitnr.''— Op.  cit. 


A  thin  KCfina  cfa/ae  air-etlbfram  Iht  hwnaii  Img, 
rioKd  ty  tmuMinad  I^f.     (After  Koltiker.) 
a,  epitheltum  lining  tbe  air-cells }  b,  elastic  (issna 

of  a  cell,  showing  the  scanty  dutribntion  of  clastic 
fibres  over  this  part  of  the  ceiL 

By  Kiilliker  the  cells  of  this  epithelium  (a, 
^.i!20.)  are  stated  toconsist  ofpolygonalpaF- 
ticleiiorfi-om  1— 1600thtoi— asSOthofanmch 
in  diameter,  and  from  1— SSOOth  to  I— .S800th 
of  an  inch  in  thickness.  They  repoac  imme- 
diately upon  the  fibrous  layer.  They  are 
normally  died;  though  not  readily  deteeted 
in  health,  it  ia  easy  to  discover  these  epithelia 
in  diieese.  This  epithelium  linn  every  part  of 
the  ur-pasaagcfl  and  cells  except  the  bronchi. 
These  latter  tubes  are  furnished  with  a  thick 
layer  of  dHaleri  epithelium,  which,  aa  formerly 
stated,  terminates  abruptly  at  the  commence- 
ment of  the  intercellular  putagea.     It   may 

■  The  fbUowfng  paawga  in  the  UicroKonle  Ana- 
tomy of  KltlUker  refers  to  the  figure  cited  in  the 
text.  "  Das  Epitheliam  der  LangcnbilUchen  iat 
keia  flimemdes,  wie  man  frtlber  ziemlich  allpe- 
meine  innahm,  aondem  cin  gewflbnlichca  Fflaater- 
epilhdium.  d«*  mit  poly  (tonal  em  Zellen  von  0-005 
—0-007"  Darrhmeswr  nnd  0-003— O-OOl"  Dicke  in 
dcfecher  Lags  unmittelbar  anf  der  Fasrrb. 


allerdingi  mehr  mfallig  Oder  lUnn  in  krankheiten 
der  LunwcRB  dnzelne  F.lem«ita  deasrlben  dem 
Brencbialachldme  airh  beimensen.  Belm  Menachen 
fallen  diese  7.e11en  nngemein  leiibt  ab  und  liegen 
dan  fVel  in  dea  LuftliltKlien  and  feinstcn  ilroncliien, 
doch  kann  man  fact  in  jeiier  Lnngo,  wcnif^lena  in 
einielnen  Alveolen  rticaelben  noch  in  nr«  aehen  and 
bei  ebui  gclAdteten  Thieren  bletet  hei  Beobacbtung 
der  I.agerang  denalban  nicht  die  geriagaten  Schwle- 
rigkeiUn  dar."— Op.  clL,  p.  Bio. 
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then  be  accepted  u  a  fixed  canclueion  in  the  air  and  the  blood.  These  two  riemcMs  an 
hiitology  of  the  Lungs  that  the  mrH:eUB  are  separated  only  by  a  deoder  hjaliiie  laaiaa 
lined  internally  by  a  single  layer  of   "hyaline 

epithelium."  This  conclusion  is  corroborated  ^-  "'■ 

by  the  minute  structure  of  the  respiratory 
organs  in  aU  animali.     In  none  are  the  vessels 

absolutely  naked.  t 

EUuHc  Tiuae  of  the  Air-Crl/i.— The  eiist-  ' 

ence  or  this  tissue  is  admitted  by  every  ana- 
tOQiist  who  has  studied  the  sulfject.  Its  dis- 
position amid  the  dr-celU  is  less  known.  It 
hilfils  a  part,  though  mechanical,  of  the  high- 
est consequence  to  the  movement  of  the  lungs 

in  respiration.  The  fibres  of  this  tissue  belong  | 

to  the  yellow  variety.     They  resist  both  the  i 

action  of  acetic  acid  and    liquor  potassae.  I 

They  are  most  visible  in  the  lungs  of  the  ce- 


Vkv  of  a  din  Mcfux  a/(*i  h-^  pfa  (M,  mLd,  W 

betK  njtcttd  bf  lAt  patmumary  ariarj  mM  mhlint. 

to  a*  loSlt  bloodtattlt  and  ar-CfO^  amdi^iia 

sfindvincoU     (Aftir  Tcddamd Bmmn) 

a,  a,  a,  air-calls  and  loboUr  paange  ia  •Mka ; 

h,  h,  their  flbniiu  well  in  sertion  ;  c,  thtir  vaD  ■ 

face ;  d,  tiXttauiy  faint  nuclaoi  in  tb«  sum  :  i.  (. 

UpiUviw ;  K  nndens  in  wall  at  capilbuy  i  ■.  tmiB 

palmonuy  siiery,  at  vain  with  ilmpla  wilL  (Mh- 

nifled  3£l>  diameters.) 

.  .  1-*^  *■  r-^ww^iii^-  ah«,i  of  epithelium  and  the  co«t*  of  tbe  bbod- 
o,  b,  elsstie  tuans  (with  thick  j-elloir  Bbrta)  •;  ».  .1.  j  ■  -  j 
bool>dlnB4n«it-«Uinthelungoft£.irhriB;r.  .  T<asels.  At  the  edges,  anglea.  margma  «f 
amall  portian  of  ihs  wall  o[  the  lam^  ihoiriiig  tlie  cells  and  the  foramina  between  the  latter,  ok 
capillaT7  web  ii^eelad.  fibres  of  this  tissue  are  gathered  into  draa 
and  strong  bands  having  an  arched  and  dr- 
taceL  They  are  readily  detected  in  those  of  cular  disfwaition.  It  is  suspected  by  KoUiket 
all  mammals.  that  there  may  be  muscular  fihre-ccUa  aneaf 
Iliey  are  limited  chiefly,  in  distribution,  to  tbis  tissue  in  the  air-cells,  like  tfaoae  atrtarlf 
the  edges  and  margins  of  cells.  They  endrcle  described  in  the  walls  of  the  brtrndual  tnbo- 
fbraminB,  and  maintmn  them  by  their  elasticitr.  But  the  long  nuclei  which  occur  b  tbe  «a&> 
in  a  patulouB  state.  They  not  unfret^uentiy  of  the  air-cells,  seen  also  by  Mr.  Raiaej  mJ 
arch  overtherooroftheair-cells,coast)tuting  frequently  by  the  author,  are  situated  ia 
to  the  latter  true  trabcetila.  They  pass  from  tke  niUtmux  of  tbe  tunics  of  capQIary  blood- 
cell  to  cell,  snd  form  an  important  connecting  vessels.  Thc^  are  neither  so  la^e  nor  so 
tissue.  They  are  everywhere  arranged  in  long  as  tbe  unstriped  muscle  wsc^rvf.  Is 
bands  or  fascicles,  or  in  a  lar^  meshed  net-  the  walls  of  the  bronchi  the  elastic  fin* 
work  of  single  fibres,  as  shown  m  the  adjoined  were  described  as  denser  and  atrof^er  iIm 
figure.  those  of  the  walls  of  the  air-cells,  and  s* 
When  they  are  distributed  over  the  flat  observing  almost  exclusively  «  loaptudoal 
auriace  of  an  Mr-cell,  thef  are  situated  im-  arraneenient,  tbe  muscular  fibre*  bang  At- 
mediatelv  under  the  epithelium.  As  there  are  posetf  circularly.  Amons  the  air-ccUs  tbr; 
two  epithelial  surfaces  to  each  cell-wall,  the  exhibit  that  order  and  plan  which  fit  ibra 
intermediate  vascular  plexus  being  single,  it  beat  to  subserve  the  mechanical  exiacooci 
follows  that  the  elastic  fibres  must  run  over  of  the  part.  Harting,  6.  Van  der  Kolk,  mi 
and  between  this  plexus  ou  both  of  its  sur-  Promotor  have  delected  these  fibres  ia  tbt 
fiices.  A  real  framework  is  thus  constructed  sputum  of  phthisis,  which  they  regard  as  t^ 
which  it  well  adapted  to  support  the  capiU  racierisiic  of  the  existence  of  »  vomica.  A 
lary  layer ;  and  this  is  an  important  fiinction,  failure  in  the  mechanical  property  (cbtftidti) 
which  devolves  on  the  elastic  tissue.  The  of  this  tissue  amid  the  air-cells  is  pnbsbly 
framework  formed  by  this  tissue  over  the  one  of  tbe  conditions  of  emphysema, 
walls  of  the  ur-celb  is  so  large-meshed  that  Vareular  S^tlem  oJOn  Z,w^i.— Tbe  bloo^ 
it  does  not  obstruct  the  contact  between  the    system  of  the  luaga  c " 
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tf«m:  "the  wcond,  pufanonarj,  or  small    o»er  an  area  of  ten  or  twelve  cells  in  some 
dmilitkiii.''    The  nutrition  of  some  parts  of    ports  and  in  fewer  on  others,  the  exact  num' 
theae  organs  is  sustained  b;  another  order 
of  icikIs,  distinct  from  these.  F^-  ^S3- 

The  pubHumnf  artrry,  conducting  venom 
blood,  and  proceeding  from  the  right  ventricle, 
-  •'•-  -J""-e1  bjr  which  the  blood  destined  to 
*"'  "  conveyed  to  the  limits.  It 
it*  distribution  to  the  area 
of  the  true  pulmonary  tissue  as  distinguished 
Itdbi  the  brooefaial.  The  plexus  formed  by 
its  btinchca  ia  emphatically  the  reU  trarabUe, 
The  branrhea  of  the  pulmonary  artery 
ibilaw  thoae  of  the  bronchi  aa  fiir  as  the 
oripi  of  the  inloTcllutar  paHSogee ;  a  point  at 
which  they  assume  an  irregular  course  over 
sod  betceen  the  cells.  A  lobule  of  the  lung 
nccJTca,  with  great  regubrity,  only  a  attgS 
niButculus  frooi  the  pulmonary  artery.  It  is 
Bot  M  large  in  size  as  the  hroncliial  tube 
■bidi  it  accompanies.  Within  the  lobule,  th« 
•rtc^  coioddea  with  the  tube  in  its  divisions, 
•hicn  are  hero  more  incimatcly  bound  1o- 
(Mher  than  at  the  eitTBlobular  stages  of  their 
Murae.  It  was  supposed  by  Bourgerv  that  the 
irtcry  formed  a  framework  of  vessels  around 
Ibe  tube.  This  is  not  the  case.  Of  course, 
■■ay  of  the  branches  of  the  pulmonary  arterv 
rourse  between  the  lobules  in  order  to  reach 
Dtben  more  dialantiv  situated.  Reisseissen 
toDceived  that  he  had  traced  a  ramuscule  ol 
the  pulmonary  artery  to  the  root  of  each 
*  •rsKlc,"  describing  a  venule  on  the  other 
•iJe.  Kraiise  supposed  that  each  individual 
cdl,  with  unvarying  constancy,  had  its  artery 
uJ  itiii,  and  intermediate  plexus.*  Berres 
Meted  that  each  cellule  presented,  on  ita 
nrtnniicreace,  a  great  many  facets,  like  the 
(Tt)  of  inaecta,  each  beet  having  its  own 
^exm.  RoBsignalf  embraces  the  views  of 
KiaoN  which  aaaign  a  separate  arteriole  and 
vtiuile  lo  each  cell.  In  the  accompanying 
fifure,  taken  from  the  essay  of  Adnani,  and 
^wa  lirom  a  preparation  by  Scbroeder  van 

dtr  Kolk  bim&df,  the  branches  of  the  pulmo-  -^  <*»  •Km  (*t^  <*«  p&ura/  tMr/act)  ^At  hag  rf 
nsrv  artcTT  are  seen  to  run,  not  only  between  •*•  **"•  "'*  t*';*'«™y  f^S*?"  '^^' 
He  ali^  air^lU.  but  in  manv  insUnce.        S^Tl^  ^^^  ""'  ^^    '^  ^°" 

liirough  the  very  centre  of  the  walls.  „,  i„p,  ilrterUl  tnmk  teminsting  abrnpUy  In 

With  thn  view  the  exact  description  of  small  branches  (6,  b,  b),  which  trsvel  bMween  and 
Mr.  Raine*  coiDcidea : — "  In  ihe  mammal  the  along  tha  borders  of  th«  air-cells,  and  in  tbenltl- 
mmber  of  capilbur  plexusea  is  not,  as  some  ■""*  espillsrim  e,  €,  by  short  trunks  u  showa  at 
J-re  suj^.  the  same  ..  that  of  the  air-  (^'l^ilii  "";4X':;r^^dr.™Po1ti'^ 
tdls :  tbst  »  to  say,  a  terminal  artery  does  i,,  thidr  A^Sty  xU  cells,  and  praMrviig  theS 
■Ml  divide  u.*.o  a  plexus  at  any  particular  part  wall  at  a  ngulatvd  (ensian. 
of  ■  cell,  ita  ly  nchea  uniting  for  the  com-    ,       ,        ... 

■MfMmen  of  a  vein  on  the  opposite  part.  °^'  dt^nding  ui  some  measure  upon  the  su« 
(h  ibe  contJvy,  oi.e  plexus  pane*  between     °^  *''*  eells."  • 

■od  Hoipliea  aevernl  cells.  In  the  interior  of  Around  the  forsnuna  and  roargina  of  the 
the  hing  the  exact  extent  of  an  individual  cella  very  frequent  anastomosis  tales  place  be- 
p>ini  cannot  be  determined,  in  consequence  ""*■>  ™  minute  branches  of  the  pulmonary 
of  the  removal  of  some  part  of  it  by  the  sec-  ■««?■  "'t"  reference  to  this  artery,  it  should, 
lion  aecnaary  for  its  exhibition.  But,  on  however,  be  sUted,  that  it  differs  from  all  other 
Ibe  sur&cc  of  the  lung,  where  the  extent  of  wteries  in  the  extremely  m/reyueBt  otwca/o- 
tboe  plexuaes,  in  relation  lo  the  cells  over  '«™f  •'"™  occur  betwten  its  secondary  and 
•taeh  ibey  ramify,  can  be  easily  made  out,  terf""y  branches— and  that  its  blood  minglea 
an  iadtvidual  plexus  may  be  seen  to  spread  with  that  of  no  other  vessel ;  it  is  poured  en- 
tire into  the  pulmonary  veins.  "  The  trunk 
Hasckka.     Eoeyd.    Anst     Splsnchnologie,    ^f  ^  yg^gi ;,  ni^st  certainly  very  seldom  seen 

tO[.Af.B«L  •0^dtp.T. 
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on  the  flit  expention  of  B  ccII-wbU.    But  it    anme  amount.    Thii  kcconnti  (or  the  npidor 

it  quite  an  error  to  suppose  that  each  cellule     with    which    pneumonic    inGltraDop  otcun. 

hu    ita    own    leparate    arterial    ramuicule.     In  the  moit  ii^jecied  preparation  the  ilmwrii 

ProTessors  Hartin^  and   S.  Van  der  Kolk's    of  the  capillary  vends  of  the  ntt  ^rmbli 

it^tiona  place  this  point  beyond  doubt ;  —    sxceeds  that  of  the  mesfaca.     Thia,  howcrcr, 

"  quod  nd  diTuionem  ramorum  arterianim  at-    ii  not  an  exact  exprenon  of  thor  propv- 

tinet,    aniinadvertendun)   eit,    non    atveolum    tions  in  the  living  state.     The  dtaoieurof* 

quemquesingulumramuluniBccipcreiquumhoc    single  capillary,  measured  in  the  injected  kkc 

tanluro  valeat  de  iofundibulis,  ita  ut  lobulus,     on  the  wall  of  an  air-cell,  does  not  acted 

tnfundibula  coDtinens,  accipiat  truncum  arte-    tAt  (Todd  and  Bownian.)    The  bninan  ml 

rue,  illc  truncus  ad  numenim  inriindibulonim     blood  corpuscle  ranges,  in  the  raae  drop  of 

dividatur  et  iterum  subdividatur."   (Adriani),    blood,  from  ,,^  to  t^ov  i^  ""  ■<*<^'>  '"  ^ 

From  this  description  it  results  that  ^e  ca-    meter,  the  average  being  &om  ,^„  to  j^-. 

pillary    web   without    an    intervening    trunk     Then    Itae  red -corpuscles   may  tiavaie  «ii 

atretchea  from  cell  to  cell.    One  more  im-    single. capillary  abreut?    When  alhiwanctii 

made  for  the  difiereoce  between  tbe  initnal 

'%■  "*■  and  external  diameters  of  tbe  rtmil.  it  ml 

appear  very  probable  that  in  maa  and  ■*■>• 

■nail  only  a  lingle  row  of  red-corjiCHclci  m- 

Terse  the  pulmonary  eapillariea  at  a  tUM.    U 

the  lung  of  the  reptile  it  is  to  be  provrd  bj 

observation  of  the  living  circulatioo,  ihst  s 

double  row  of  corpuscles  really  docs  mmt 

along  the  vessels.     This  Escl  must  teducc  tW 

•mount  of  oxygenation  which  in  a  gitea  tiat 

a  single  corpuscle  receives. 

The  pulmonary  Vemt  convey  the  Mood, 
arterialised  in  the  plcios  jnat  described,  to 
the  lefl  auricle.  The  distribucioa  of  the  p<l^ 
monary  veins  diftrs  strikingly  (Km  that  of 
the  artery  and  bronchia.  Each  lobule  hit  in 
separate  arterial  and  bronchial  btaoch.  Tim 
r^ilarit^  does  not  obtain  with  renect  to  tbc 
veins.  The  pulmonarv  reins  anae  ui  tbe  fcrw 
of  minute  radicles  in  the  capillary  pletus  of  ifcc 
air-cells.  Now  although,  as  rorawriv  Musi 
the  individual  air-celU  are  not  fumiAed  wtk 
a  separate  arteriole  arxl  venule,  tbe  ntrror 
branches  of  the  pulmonary  artery  and  tlie  io- 
cipient  venules  are  separated  in  diffrrest  paiti 
Injre'td  prtparatiim  af  a  tinglr  arttrial  trig  imd  °i  the  lung  by  ttrtai  of  simitar  dtmcASOoi. 
iht  attendant  vtin,  Aacing  a  tia^f  pXvie  of  capil-  It  follows,  therefore,  that  the  Inar  dursit 
lana  mtrlyiitg  lit  ah-etlU.      Thi  pletml  b^iU-     which  a  globule  of  blood  in  difiraot  pstitf 

'^    .     '  .       .^    .    '  .  ,0/iiemtJiu  >■  «qi«"f  in  Other  words,  every  drop  of  hlmd 

kr.)  which  enten  the  lung  is  arterialised  to  dw 
lamc  amount  from  the  equalil*  of  tbe  srtss 

portant  fact  remains  to  be  stated  with  refer-  of  exposure  over  which  it  inaaes.     It  •faooU 

ence  to  the  capillary  plexus.     //  it  Mmiere  also  be  observed  that  as  theopiUBry  wtt>  ■ 

rfouifcd  upon  iUflf,  as  it  is  in  the  lung  of  the  spr«ad   over   twral  cells,   ewfy  nrtidc  rf 

reptile.     Every  cell-wall  and  every  partition  blood  m  IrmuHu  from  anery  to  vein  tnvnwi 

between  the  cells  bears  only  a  ringir  layer  of  the  circumferences  of  tnermi  cells.     Tbb  is  s 

vessels.     The  opposed  sides  of  such  a  layer  beautiful  provision  for  securing  (*Tt^i/*ioi 

must  therefore  bound  two  dtSerent  cells,  and  vital  procos.     The  minute  vetinles  unKe  to 

the  current  of  blood  by  which  it  is  traversed  form  visible  trunks,  which  course  irr(«»l»r*i 

must  be  subjected  on  both  its  flat  sides  to  the  over  and  between  the  cells  and  iotorrlkilir 

action  of  sir  contained  in  the  cells.     If  this  passages.     Thej  observe  a  gcoeral  dt^oorf 

pleius  were  double,  only  one  side  could   re-  direction,  the  brxinchis  and  artrTy  occw  liec 

ceive  the  influence  of  the  atmosphere.     TAit  with  great  constancy  the  geotraetrical  ai^  « 

type  is  exemplified  in  the  reptilian  lung.     All  the  lobule.     They  emerge  out  of  thb  Mute 

other  things    bdng  equal  the   respiration  of  apace  not  at  its  apex,  in  company  wnh  ifcr 

the   mammal    and    man    must    be    twice   in  air-tube  and  artery,  but  at  every  or  aov  no« 

amount  that  of  the  reptile.     But  this  snalo-  of  its  circumference.     This  a  more  ohViowt-'' 

mical  fiut  has  also  an  interesting  patholofiiral  the  case  as  renrds  the  lobuUr  veins  sk-r  *^ 

liearing.    When  the  capillsry  layer,  or  rather  surface  of  thelung.     Thow  more  renmlli  <f 

the  blood  borne  by  it,  is  the  seat  ofdisesse,  tuated  Mlow  the  bronchia  more  doadv.   tl» 

the  products  of  that  diseBse  must  be  poured  explains    why    Rcisseisscn,   CniveilbKr,  sni 

into  the  two  contiguous  cells,  between  whidi  others  have  expreswd  very  opposite  opimoot 

It  w  iotcrpos«d,  at  the  sanie  time  and  in  the  upon  this  poinL  In  the  intralobutar  ^»ca  the 
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veins  proceeding  from  several  lobules  unite  and  the  branches  unite  one  for  each  side ; 

together  into  a  trunk  common  to  them  all.  the  right  opens  into  the  azygos  vein,  and  the 

The  laraer  trunks,  resulting  from  the  conflu-  left  into  the  superior  intercostal  vein.    Many 

ence  of  the  smaller,  converge  towards   the  branches  may  be  traced  also  to  the  oesopha- 

roots  of  the  lungs,  but  by  a  route  different  geal  veins,  and  those  of  the  posterior  meoias- 

from  that  of  the  bronchia  and  arteries.    Thus  tinum.     Numerous  branches  of  these  veins 

the  general  mass  of  the  lung  may  be  regarded  may  be  observed  to  wander  under  the  pleura, 

as  containing  two  series  of  ramified  canals ;  in  the  sub-pleural  tissue, 

one  transmitting  the  bronchial  tubes,  the  nerves  Atuutomoget  between  the  Bronchial  and  Put' 

and  pulmonary  artory,  the  other  the  pulmo-  monary  Syitenu  of  Veuels*^^  Since  the  days  of 

nary  veins.     This  interesting  fact  was  well  Ruysch,  Haller,  Soemmering,  and  Reisseissen, 

described  by  Dr.  Addison  of  Quy's  Hospital  this  has  proved  a  vexed  question  in  anatomy, 

in  a  paper  in  the  Medico  Chirurgical  Trans-  One  point  in  this  controversy  has  been  over* 

actions  in  1840.     At  the  root  of  the  lungs  looked.    The  bronchial  arteries  are  said  to  be 

four  pulmonary  veins  result,  which  discharge  the  nutrient  vessels,  not  of  the  lungs,  but  of 

their  blood  into  the  left  auricle.  "  The  cause  of  the  bronchi.    The  tissue  composing  the  struc- 

tbe  separate  course  of  the  pulmonary  arteries  ture  of  the  air-cells  and  intercellular  passages 

and  veins  is  to  be  found  in  the  opposite  posi-  of  the  lungs  is  nourished  by  the  blood  of  the 

tion  of  their  radicles  in  regard  to  the  capillary  pulmonary  system.     In  the  lungs  of  Reptiles 

net-work  of  the  lobules,  it  being  a  convenient  there  exists  no  bronchial  system  of  vessels. 

arrangement   for   the  terminal   arterial   and  The  solid  walls  of  these  organs  are  occupied 

venous    twigs    to    hold    alternate  positions  exclusivelv  by  the  pulmonary  system,     ft  is 

among  the  capillary  net-work,  so  that  each  upon  the  latter,  therefore,  that  the  function  of 

arterial  twig  dispenses  its  blood  in  all  direc-  nourishing  the  substance,  the  parenchyma,  of 

tions,  and  each  venous  radicle  collects  it  from  these  organs  must  devolve  in  these  animals, 

all  sides."  *  Thus  is  proved  the  capacity  of  this  blood. 

The  Bronchial  System  of  Vessels  consists  of  The  epithelial  particles  and  elastic  fibres^  of 
arteries  and  veins.  The  bronchial  arteries  are  the  air-cells  derive  the  materials  of  their  nu- 
commonlj'  described  as  the  nutrient  vessels  trition  from  the  blood  of  the  plexus  (the  true 
of  the  bronchial  tubes.  They  arise  from  the  pulmonary)  on  which  they  immediately  lie. 
front  ofthe  descending  or  thoracic  aorta.  They  4t  is  indisputable,  therefore,  that  the  afferent 
are,  however,  variable  in  number  as  well  as  in  blood  of  the  lungs,  like  that  of  every  other 
place  of  ori^n.  They  are  commonly  described  gland,  discharges  a  twofold  office, — that  pro- 
as the  inferior  and  superior.  per  to  the  gland,  and  that  of  nourishing  its 

The  superior,  two  usually  in  number,  arise  tissue.     Tufo  systems  or  layers  of  capillary 

either  separately  or  by  a  common  trunk  from  plexuses  are  discoverable  on  the  walls  of  the 

the  front  of  the  aorta,  opposite  the  third  or  bronchial  tubes ;  one  lies  immediately  under- 

the  fourth  dorsal  vertebra,  and  one  directed  neath  the  mucous  membrane,  and  exhibits  ex- 

to  each  side  adheres  to  the  posterior  surface  tended  oblong  meshes,  which  run  parallel  with 

of  the  bronchial  tube,  on  which  it  divides  into  the  yellow  elastic  fibres ;  the  other  lies  on 

branches,  and  passes  into  the  interior  of  the  the  outside  of  the  circular  muscular  layer,  so 

lun;;.  that  the  stratum  of  muscles  is  interposed  be- 

The  inferior,  two  or  more  in  number,  arise  tween  the  two  systems  of  vessels.    This  outer 

lower  down  than  the  preceding,  and  are  distri-  layer  of  vessels,  its  trunks  and  capillaries,  run 

buted,  like  them,  on  the  bronchus  of  each  circularly  with  the  fibres  of  the  muscles  and 

lung :  these  small  arteries  give  branches  to  at  right  angles  with  those  of  the  submucous 

the  (Esophagus,  bronchial  glands  and  pericar-  layer.    The  blood  of  the  former  empties  itself 

dium.    The  superior  bronchial  artery  of  the  into  the  pulmonary  vessels;  that  or  the  latter 

left  side  may  arise  from  the  superior  inter-  (the  outer)  returns  bv  means  of  the  bronchial 

costal  artery.     Every  successful  injection  ex-  veins.    This,  in  brief,  is  the  result  of  the  au- 

hibits  large  and  long  branches  from  these  ves-  thor's  investigations.    They  are  confirmatory 

sels,  leaving  the  tracks  of  the  bronchi,  and  of  those  of  Adrian!.     The  mode  in  which  the 

entering   into   the  inter-lobular   tissue  and  bronchial  and  pulmonary  vessels  communicate 

8ub«pleural  tissue,  f  is  stated  differently  by  different  authors.  Some 

The  brtmdaal  Veins  accompany  the  arteries,  suppose  that  the  blood  of  the  bronchial  arte- 
ries is  poured  directly  into  the  pulmonary 

•  PbyiioL  AnaL  by  Todd  and  Bowman,  p.  898.  «'''^»  with   the   venous  blood  of  which  it 

to),  ii.  admixes,  and  like  which,  traversing  the  respi- 

t  In  an  excellent  paper  recently  read  before  the  ratory  plexus,  becomes  arterial ised  before  it 

Royri  Society  (June  9th,  1«53\  Dr.  Ueale  states  this  reaches  the  left  auricle.     On  this  supposition 

b^n!^„H^J!S?'^•..^^J*'"^              7"*°"  the  blood  entering  the  left  auricle  would  be 

ur  plexna,  distnbated  over  the  walls  of  the  bron-  ,,        ifi       ^•it>       .u 

thial  tobea,  S>  derived  at  all  from  this  system  of  Purely  and  exclusively  arterial.   By  other  ana- 

veaaela,bnt  ftt>m  the  pulmonary  rtte,    I  have  re-  tomists — of  these  Kossignol  is  the  most  pro- 

P^tedly  remarked,  that  the  ftroncAio/ plexus  cannot  minent* — it  is  contended  that  the  bronchia 
be  injected  from  the  aorta.     I  ascribed  the  circnm- 

tt«nce  always  to  some  imperfection  in  the  attempt  •  **  Dans  les  injections  faites  paries  artferes  bron- 

It  vill  be  wen  in  the  text  further  on,  however,  that  chiques,  le  liquide  revenait  en  abondance  par  les 

my  injectiiins  prove  thepreaence  of  a  6roncAui/ plexus  veincs  pulmonaircs,  en  bien  moindre  quantity  par 

on  the  trtaior  of  the  nronchial  tubes,  though  not  les  veines  bronchiques,  et  ou  n'en  retrouvait  aucuns 

on  the  nlcnbr.  trace  dans  les  rameaux  de  I'art^re  pulmonaire.** 

T   ^ 
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ened  id   fonn  tluu  tbow  of  ibe  ■aimal 
luDg.     In  the  fonner,   m  in  the  btUr,  ■ 

Fig.ns. 


blood  ii  poured  into  the  pulmonv;  system  at    fissures  into  lobes,  like  the 
the  left  side  or  the  retpiralory  rele.    The  cur-    lobuli,  however,  exUl,  although 
rent,  therefore,  entering  the  left  auricle  is  not  ■   ■      "  .•         .■  .- 

pure  arterial  blood :  it  is  alloyed  by  the  venous 
rivulet  received  Troni  the  branchial  ayitem, — 
a  reptilian  characteriitic  traceable  m  human 
organ  iaation. 

By  a  third  class  of  observers  it  is  said,  that 
the  capUhnti  of  the  pulmonary  and  those  of 
the  bronchial  system  of  vessels  inlimslel^ 
inosculate.  The  predse  solution  of  this 
question  is  difficult,  in  consequence  of  the 
readiness  with  which  an  injection  thrown  into 
one  vessel  will  pass  into  another  by  extraea- 
lation.  Other  anatomists  suppose  that  the 
three  above^escribed  modes  of  communica- 
tion actually  exist.  It  is  certain  thnt  these 
two  systems  do  communicate,  and  that  only  a 
pari  of  the  blood  or  the  bronchial  arteries  re- 
turns by  the  bronchial  veins.  More  recently,  a 
new  aspect  has  been  given  to  this  controversy 
by  the  statements  of  Dr.  Heale,  to  the  effect 
that  the  bronchial  and  the  pulmonary  systems 
of  veuels  do  not  in  any  manner  or  degree 
communicate.  He  maintains,  on  the  eridence 
afforded  by  his  injections,  that  the  vascular 
web  of  the  air-cells  eitettdi,  and  is  prolonged 
over  the  internal  surlaces  of  the  bronchial 
tubes.  Dr.  Heale  assigns  to  this  exientiou  cf 
the  Trie  mirabiie  the  power  of  prolonging  the 
aeration  of  the  blood.  This  is  impotiiible. 
The  bronchial  tubes,  the  minutest,  are  inter- 
nally lined  by  a  dense  ciliated  epithelium. 
Sucn  epithelium  does  not  exist  on  the  true 
cajiUlary  parts  of  the  lungs  of  any  vertebraled 

animal.     Where  there  is  ciJialed  epithelium,  a  

universal  principle  of  structure  requires  in  the     Ttnlhorblciad' 
higAer  vertebraled  animals  that  the  function  of    ".  ■<  "^  ptn»  of  At 
breathing  should  be  suppressed.     This  prin-  '  " 

ciple,  however,  does  not  obtain  in  respiratory 
orpiiB  of  the  invertebrata,  and  in  the  bron- 
chial organs  of  lower  vcrtebreta. 


o/Oehmsof, 
anfUmdnial  Kit  .    , 

pHauiy  broDdil   asainl 


a,  a,  pnmu7  broDdil  ■■hilalniM  ■  v- 
itvoT  diameter  and  tsniiaatiDK  ctBolIy  j  t.^^ 
iilsry  bronchi,  maintaining  alao  a  nAltnK 
-  -  I  «l£  l»lij- 


of  diameter 


Seipiralory  Orgam  cf  BktU. 


'Pining  in 

^luatory  to 

lobule  is  a  sroaller  lung.  All  its  patts  «t 
complete.  The  lobuli  are  embraced  nd 
isolated  by  membranes  of  areolar  ebitic 
tissue.  A  pleural  inveitmcnt  cmbsaces  tkir 
sternal  a^>ects,  and  an  aponcnroaia,  proceed- 
ing from  the  diaphragmatic  muacka  bdo«, 
blends  its  fibre*  with  those  of  tbb  covcfipg. 
The  trachea,  after  a  course  in  die  neck  vwi- 


aymmetricatly  developed,   flattened,  and   i 
regularly  triangular  in  figure.   They  are  fixed, 

by  means  of  areolar  tissue,  to  the  ribs  and  ing  with  the  length  of  this  part,  at  it 

vertebral   column,   from   the    inequalities   of  into   the    luius,   divides   into    two   !■■>—/ 

which  they  recnve  deep  impressions.     They  bronchi,  one  lor  each  luDj.     At  the  place  if 

extend  from  the  second  dorsal  vertebra  as  far  this  bifiircation  there   eiists,  in  most  birih 

as  the  kidneys,  and  laterally  to  the  junction  a  complex  mechanism  of  bones  mmI  cartibgci. 

of  the  vertebral  with   the  sternal   ribs,     [n  moved  by  appropriate  musdea,   and   coostr- 

their  fixed  position  under  the  back  and  near  tuting  the  true  organ  of  voice.     This  p«i  ■ 

the  centre  of  gravity,  they  contrast  strikingly  known  as  the  inferior  larynx.'     The  triffcaa 

with   the    lungs   of   mammals,    which   float  is  composed   of  rings  c^  cartib^  whkti  vc 

loosely  in  the  thoracic  chamber.     In  colour  "^   deficient   at  the   posterior  third  of  tk 

they   are   blood-red,  and  in  general  texture  circle,    as   in   quadrupeds.     The   surMoiH 

they   are    more   fragile    than   the   lungs    of  rings  are  linked  together  into  a  rylmiiric*] 

ipammals.     They   are   not   divided   by  deep  form  by  means  ofa  highly  exteaaileaad  ebon 

.„    ,        ,         ,        ,      ..,  membrane.    He  whole  ciliodor  b  a 

«  l£r     "It  ^""^^  ^^  dT"^-*  *"  "  '*«"''  «""«lric  cylinder  of  •> 

pu-ltaartfr.t.nacblquu.-'     ?«"*"»""  ■'«-™  fibre  which  belongs  to  the  voluntary  or  striped 

-  EaOn,  llDJcnion  poamiK  pv  l«s  vdnM  pnlmo-  variety.     In  this  particular  it  diler*  from  tkt 

Mln*  ramplisMtt  tou  lu  utrw  vaisseau  asn-  trachea  of  mammals.     In  the  htlcr,  ooly  ik« 

nins  da  poainoa,  t'ttl-k^n,  YMiiin  pBlmmaira,  deficient  portion  of  the  ling*  b  coMpowd  rf 
Im  utiTM  et  In  vslnts  bKncbiqnes."— RottiKiiol.  — s  r 

a  L&araz,  Toica,  s*d  art  Av^ 
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DHucnkr  fibre,  and  thattoo  of  the  uivoluntary  bound  theie  pasiage*  an  net  joined  together 

or  unstriped  kind.  Hiii  muscular  I^jrer  id  birds  into  a  continuous  partition.    Each  vessel  ia 

ntcBdi  inND  the  mpnior  larynx  to  the  com-  iiepsrate  from  and  unconnected  with  those 

MHcment  of  the  bronchi :  these  latter  are,  adjacent.     "  A  wall"  thus  constructed  is  at 

bnrercr,  unnippUed  b;  muscular  Ebrea.  Thejr  every  point  between  the  veiiela  penneable  to 

mt  et^mtAy  membraooua.*     The  bronchi  air.    These  "intercellular  passages"  (6,  b,  I, 

in  the  ease  of  birds,  on  entering  the  substance  ^.  £85.)  arise,  with  singular  uniformity,  from 

of  the  hn^  divide  and  subdivide  without  the  sides  of  the  bronchi,  at  right  angles  to  ^e 

ittn»BBf   in   diameter   (a,   o,  a,_fig.tt5.)  axes  of  the  latter.     This  is  so  constant  as  to 

Puchetof  cartilage  appear  intheparietesonly  become  a  characteristic  point  of  structure  in 

ofthelarKstorderof  these  tubes.    They  are  the  bird's  lung. 

(BrtingiiBhable  into  two  principal  classes:  The  "spaces"  between  the  vessels  forming 
tboK,fiist,  which  course  superficially  along  the  the  walls  of  the  intercellular  passages  lead  to 
isfimor  or  sternal  surface,  and  which  termiDale  no  definitely  bounded  celit  or  chambers, 
by  aide  qicnH^  in  the  thoracic  and  abdo-  They  lead  only  to  the  htierval  which  divides 
mwui  air.reccptaclea.  This  class  of  tubes  is  the  conlieuous  bronchi  from  each  other 
perCnted  by  the  inter-cellular  pesssges  only  (r,  c).  This  mtervai  'a  filled  densely  with  the 
«•  one  side,  the  other  being  strengthened  bjr  ultimate  pulmoourjr  vessels,  (b,^.  2f5.)  It 
csnasgUMMit  semi-rings.  The  deep  bronchi,  was  first  determined  by  Hr.  Kainey  that 
nscmUing  cylindrical  tubes,  traverse  the  these  vessels,  in  the  bird's  lung,  are  arranged 
bpp  m  Dwny  duvcUons,  and  freely  commu-  in  a  peculiar  manner.  They  do  not  form 
sicate  with  e*di  other,  not,  however,  to  plane  reticular  definitively  bounded  tat- 
km  a  netw<M4,  for  they  run  ra  nearly  pa-  chambers.  Each  ultimate  capillary  crosses 
nlld  direcliona.  These  tubes  are  always  an  air-space  of  its  own.  It  is  thus  turrounded 
pstttlooa  00  dtsaection,  and  seem  incapaOle  by  air.  The  ultimate  vessels  interlace  en<l 
of  eooiraelion  and  dilatation.  They  are  interloop  in  every  direction,  forming  a  cubic 
liaed  inMRkallj  by  a  well-marked  ciliated  epi-  mass  of  capillaries  permeaUd  everytnAere  by 
tbcHnm.  Tlw  aubmncous  tissue  in  the  true  tbe  air.  The  apparently  naked  loops  of  the 
broedii  is  strong  and  dense,  composed  chiefly  iiUimate  vessels  maybe  seen  projecting  into 
of  daslic  fibres,  none  of  a  muscular  character,  the  areas  of  the  intercellular  passages,  No- 
It  coostitutea  a  distinct  fibrous  layer,  like  that  thiM  can  be  conceived  more  mechanically 
■hidibnes  the  traebes  of  quadrupeds.  Those  perfect  thsn  this  arrangement  of  the  vessels 
trondii  which  do  not  end  in  open  orifice*  for  the  exposure  of  the  blood  to  the  opera- 
<N  the  Nirftce  ol  the  lung  terminate  ccecally.  tion  of  the  air.  The  latter  is  in  immediate 
Hxseoacal  extremities  are  perfect!  v  defined  contact  with  each  individual  vessel  (b,  fy. 
hi  prominent  lining  of  Bbmus  ana  mucous  S26.)  It  Mwround*  the  blood-current  borne 
Mnhrane.  It  was  first  proved  by  Mr.  Rainey 

list  n  the  lungs  of  birds  the  mucous  mem-  j^,  gaa, 
Inoe  don  not  extend  inwards  in  the  direc- 
tioB  of  the  Rilerior  of  the  lungs  beyond  the 
liniti  of  the  bronchL  B^  the  words  nkCMii 
ani6nM  Mr.  Rainey  desires  to  indicate  that 
toccnlent  covering  which  is  so  well  seen  in 
hii  i^aied  preparations,  fiy  this  observer 
ii  ii  msinlaioed  that  all  parts  of  the  lun^ s  of 
Irib  Uynd  the  extremes  of  the  bronchi  are 
literally  devMd  of  all  epithelial  covering 
whatever,  tbe  extreme  cspillsry  vessels  being 
ndoded  in  nothing  hut  their  own  proper 
Umin,  It  has  been  already  shown  that 
Mr.  Runey  has  mistaken  the  cessation  of 
the  riioled  epithelium  at  the  end*  of  the 
tsoDchi  for  the  termination  of  all  the  other 
eleamits  of  this  covering.  The  apparenify 
asked  TcsseU  of  the  air-ctUs  are   reallif  in- 

wtsdW.bj-alineepithclium,  coinciding  with  sUMfcNlq^  «(»>.  (A™^  «ir«.dl«/(-i* 

that  which,   m  the  instance  of  reptiles,  will  "^^'     "^  ^^^  S^.) 

lAerwBxIs  be  described.    The  abrupt  term  ina-  a,cavity  of  Iho  tube;  b.  Its  liaing  membrans, 

lioa of  tbe  bronchial  tubes  marks  the  abrupt  containing   blood-TeucIs  with  Urga  mreolsi  c,e, 

rtNnwBcement  of  tbe  intercellular  passages.  p«for«Oon.  in  ihi.  membrsne.  wb™  it  cesMi  *t 

ture  wnfa   tbe   bronchi.      The   inembronous  ^„^          ,S,hm  uid  vdn.  mpplyiDK  th.  ca- 

waU*  of  theae  pMts  are  reduced  to  the  ut-  piii.ry  piutoi  (//Uo  thsmssbeaoTwIilcli  Ihaair 

■oat  awe  of  tUnneas ;  thoae  of  the  fermer  gum  tccaas  by  ths  lobuUr  pasuges. 

an  (ambbed  with  cylittdrical  epithclhun  and  ,    ,        . 

a  dcBse  fibrous  coat.    But,  what  is  extra-  by  the  latter.     Every  part  of  the  ciTMm- 

an&Mrr    the  denae  mass  of  vessels  which  ference  of  this  current,  less  than  ^Jtrv  of  an 

•  8sa  art  Av^  bj  Prot  0««n.  inch,  is  under,  the  direct  agency  of  the  aerat- 
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ing  elcmerU.    In  the  bird's  lung  there  exist, 
therefore,  no  air'cellt. 

It  is  argued  by  Mr.  Rainey  that  the  tdthnate 
veuelt  in  the  bird's  lung,  as  in  the  mammal's, 
are  literally  naked;  that  is,  that  they  have  no 
other    covering    whatever    than    their   own 
proper  coats,  of  which  at  irregular  intervals 
the    cell-nuclei    may  be  distinguished.     In 
other  words,  that  the  epithelium,  so  percep- 
tible on  the  bronchi,  is  not  under  any  tkape 
continued  beyond  the  termination  of  these 
tubes.     To   this  view  it  has  already  been 
objected  that  it  is  at  variance  with  all  ana- 
logy;  the  branchial  and  pulmonary  vessels 
of  fishes  and  amphibia  are  provided,  as  will 
be  subsequently  shown,  with  pavement  epithe- 
lium, the  scales  of  which  may  be  seen  to  be 
continuous  with  those  of  the  ciliated  divi* 
sion  of  the  membrane ;   that  a  law  of  ana- 
tomical structure  applying  to  the  respiratory 
organs  of  the  lower  vertebrata    must  also 
^vern  that  of  the    higher.      It  it  impos- 
sible to  demonstrate  on   the  injected  vesselg 
of  the  bints  lung  the  presence  of  a  separate 
investment  of  epithelium.      The  vessels  do 
appear  to  be  hterally  naked.    But  in  the 
recent  structure,  in  their    sections  through 
the  bronchi  and  intercellular  passages,  it  is 
perfectly  easy  to  the  practised  eye  to  trace 
the  epithelium  of  the  bronchi  over  the  larger 
vessels  amid  the  intercellular  passages  just 
before  the  former  break  into  the  mass  of  the 
ultimate  capillaries.    The  continuity  of  the 
/7aoCTit^/ epithelium  of  the  larger  vessels  with 
the  cyUndrical  of  the  bronchi  may  be  ttn«» 
doubtedly  traced  by  the  eye.     Now,  what  is 
true  of  the  larger  vessels  is  very  probably  true 
also  of  the  snialler.     Although,  therefore,  it 
cannot  be  directly  proved  at  present  that  in 
the  bird's  lung  the  ultimate  capillaries,  as  in 
the   branchise    of   fishes  and    the    saccular 
lun^s  of  amphibia,  are  invested  by  a  separate 
epithelium,  the  conclusion  first  stated  appears 
at  present  to  be  most  reasonable  and  most  in 
accordance  with  analogy.     In  these  examina- 
tions it  is  important  not  to  mistake  the  out' 
line  of  the  red  corpuscles  in  the  vessels  for 
that  of  the  epithelial  scales  on  their  parietes. 
According  to  the  measurements  of  Mr.  Rainey 
the   aredcB    between    the  capillary  vessels, 
which   in  the  bird's  lun^  are  the  real  air- 
spaces, —  equivalent  to  air-cells,  —  are  gene- 
rally smaller  in  diameter  than  the  capillaries 
themselves,  and   average  in  diameter  about 
vi\nr  o^  &n   inch.     An  epithelial  cell  taken 
from  the  lining  membrane  of  the  bronchi  in 
a  pigeon  measures  in  length  v^.and  in  breadth 
Wgv'     It  i>  therefore  certain  that,  as  Mr. 
Rainey  contends,  epithelium  of  tuch  magni- 
tude could  not,  by  physical  possibility,  line 
spaces  the  diameter  of  which  did  not  exceed 
vi\fv  *>f  *n  Jnch«    The  error  here  committed 
consists  in  overlooking  the  difference  between 
the  dimensions  of   the  eyhnder   «)itheliura 
which  lines  the  bronchi,  and  those  ofthe  won- 
drously  attenuated  hyaline  epithelium  which 
belongs  to  the  true  respiratory,  capillarv,  areas 
of  the  lungs  of  birds,  reptiles,  and  mammalia. 
A  similar  distinction  between  the  epithelium 


which  lines  the  cecal  extt.nnHei  of  gfiodulir 
ducts,  and  that  covering  the  merely  conrectite 
or  excretory  stages  of  the  same  ducts,  obtaim 
in  nearly  all  the  simple  and  compound  gbnds 
of  the  animal  body.  How  singubr  if  a  prin- 
ciple so  wide-spread  should  be  violated  in  the 
instance  of  the  lungs  I 

Respiratory  Organs  ofReptSet, 

Temporary  brancki^  of  AmjMm,  —  In  tbf 
life  of  all  batrachian  reptilea,  the  period  whick 
immediately  follows  the  emermce  of  the 
young  from  the  ovum  is  reroartable  for  the 
existence  of  organs  capacitating  the  aoimsl  to 
live  in  water.  In  different  genera  these  or> 
gans  vary  in  duration  of  existence.  The  lame 
of  the  frog  retain  the  external  branchie  oolj 
for  a  few  days,  after  which  these  organs  be- 
come internal.  Those  of  the  toad  remsin  io 
the  egg  state  for  a  longer,  and  in  that  of  die 
fish  condition  for  a  shorter,  time  than  those  of 
the  frog.  The  tadpoles  ofthe  terrestiwl  ssla- 
manders  of  this  country  retain  the  exterasl 
giUs  only  for  a  brief  interval,  early  amniin^ 
an  exclusively  atmospheric  lifie.  '  Tbo«e  of 
the  aquatic  species,  exemplified  in  the  fiuniliir 
tritons  of  our  pools,  carry  the  external  bnn- 
chias  tor  a  mucn  longer  period,  affording  thus, 
an  opportunity  for  the  study  of  the  structure 

J5%.  227. 
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Head  and  hramdual  ofprudagn  of  tim  tana  •f  ^ 
fVaUr-ntwt  {Triton  aqtmiicus  vfdjianM).  (C>v - 
The  bnmchia  are  enveloped  in  a  proloiigati«<i  -' 
the  general  caticle  of  the  body.  Tbo  c«lu  of  il^ 
epithelium  covering  the  gills  mr^  bowervr.  mtwl 
to  a  state  of  gre«t  attenuation,  rniBpriaii  I  tsu 
scales,  and  pol^^nal  in  ouilhie.  The  nmnt  U' 
period  of  transition  from  the  larra  to  tko  prr«  ' 
reptilian  type,  the  more  intimate  tbo  rawmbU'  ■ 
between  the  epithelium  of  the  branch Uf  and  t^:  ' 
the  general  body.  For  some  time  bdbre  their  ^-^  ^  • 
teration,  the  branchi«  cease  to  be  diaCiagv^fc' : 
by  ciliary  vibration.  This  resalU  ftom  tb^c^anr 
which  gradually  occorsin  the  anatomical  rharsctm 
of  the  component  cells.  The  brmnchi«  in  tlit  Un  i 
of  the  newt  consist  of  a  trilobed  exCeiuicia  <i  t  • 
cuticle  at  either  side  of  the  heed,  the  two  prntt-.  ' 
lobes,  which,  in  ftgnre,  resemble  coapwawd  inrr-> 
like  processes,  presenting  on  either  mW  s«co»Urr 
projections,  by  which  the  fespiTatorr  ana  b  n  • 
tipliod.  In  relation  to  the  sixc  of  the  budr.  ts*  v 
are  larger  tlian  those  of  the  Urva  of  the  fiu^ 

and  function  of  these  apnendagea.     The  p^ 
nera  syren,  proteus,  and   memodrmmekas  are 
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thoteoaly  in  which  the  external  gills  are  per-  fer  from  the  branchise  of  the  salamandrids. 

aUteot  ifarougbout  the  whole  term  of  adult  In  these  a  cafnUary  net-work  b  constructed 

life.  Whether  temporary,  as  in  the  caduci-  between  the  artery  and  vein.    This  greater 

bnuidiiate,  or  perastent,  as  in  the  perenni- 

brMcfaiice  genera,  the  branchial  oivans  of  ^^*  ^^^* 

smpbibia  are  supported  by  no  skdetalframe- 

voii  aoaltmus  to  that  which  sustains  the 

Mft  paru  ofthe  breathing  apparatus  of  fishes. 

They  sre^  essentially,  only  *'  productions,**  un- 
der s  modified  form,  of  cutaneous  structures. 

Cootenplated  only  as  a  mechanical  contri- 

Tiooe,  whether  provisional  or  permanent,  up- 

OD  which  devolves  the  most  important  func- 

tiDQ  in  the  animal  economy,  it  demands  a 

Diore  minute  investigation  than  it  has  hitherto  _                            '                jr 

received  at  the  hands  of  anatomists.  ^ 

The  cartilaginous   arches  erected  on  the  (hu  of  the  gilU  of  ffte  Newt  vietctd  tnuuparen^. 

byoid  booe  do  not  entirely  disappear  until  the  {Oriffinal) 

mitrimi  gills  have  ceased  to  be  distinguish-  <»  indicates  the  right  auricle,  which  withr.  the 

sMe.    The  circulattng  system  of  the  decidual  ?"*"^I?  «>5?^»^^^«»  ^^«  »>*»rt  of  the  true  fish ;  a' 

L^^  . .       v«vM.«MU5  ajrovciii  vt  uic  uci.iuum  gj^^^f^  ^^  \^  o,  pulmonaiT  auncle,  which,  beinir 

branchiae  conauta,  in  its  earliest  stage,  of  a  superadded  to  the  two  former  parte,  raises  the  car- 
ampie  artery  and  vein  ;  that  is,  a  loop  of  one  disc  organ  to  the  reptilian  standard,  marked  by  the 
resseL  As  the  larva  grows  these  two  vessels  presence  of  two  auricles  and  one  incompletely  par- 
become  separated  by  an  intermediate  system  titioned  ventricle ;  b,  V,  denote  the  circuit  of  the 
of  caoiUaries.  In  the  latter  nhiiae  the%' offer  ^'•nchi'l  "yetem  in  conformity  with  the  pisciform 
«« «EwJ^.i  •  !r  ^1  ^  *  <yP«-  ™»  «y»t«m  of  vessels  being  obUterated 
no  ronote  analogy  to  the j^scular  apparatus  daring  the  metamorphosis  of  the  la^a,  the  pul- 
« the  branchue  of  fishes.  The  cardiac  centres  monary  vessels  (c  ef)  enlarge,  the  rudimentary  lunn 
vt  composed  only  of  a  right  auricle  and  one  at  the  same  time  expand,  the  associated  auricle 
undivided  ventricle ;  the  lefl  or  pulmonary  grows  in  muscularity  and  dimensions,  and  the  fish 

•uncle  remains  unevolved  until  the  organic  ''•«'  V'  **!!,^*  **I f?  •^I^^fi!*''?*^  ^^^!t   ^  *I 

;>;--  «**^«.j„«^  ^« ^1.          ^    °  an  enlarged  View  of  the  giU  of  the  larva  of  the  newt 

necessities  attendant  on  growth  croite  a  ne-  ^„  ^,  .^  ,^pe  f^^  the  ovum.    Secondary 

cessity  m  the  ayatem  tor  tlie  exercise  of  the  prt>oenes(d;  d;d;<f)  are  extended  backwards,  which 

pulmonaiy  functions.    The  left  auricle  is  then  materialljr  maltiply  the  surface.    The  whole  gill  is 

wpetaddedt  and  the  chamber  of  the  ventricle  clothed  with  ciliated  epithelium,  the  cells  of  which 

is  partially  divided  by  a  median  partition,  and  !?~  ^^"^  ^,^  and  become  iii>n-«W,<fc  for  some 

rill.  •«iki..^»:^  ^m^^^L<^  «->  .«k^  Vkl  «« :! time  before  the  cessation  of  the  branchial  breathing, 

tte  embryonic  organism  reaches  the  maximum  „d  the  obiong-cilia-bearing  cells  (e)  are  transmutS 

ifflut  of  development.     The  pulseless  ventral  into  epidermid  scales  (  /)  entirely  desUtute  of  ciUa. 
vtcry,  the  resultant  of  the  united  afferent 

^na^  of  the  branchise,  undergoes  oblitera-  elaboration  coincides  with  their  longer  dora- 

tioQ  through  diause.     These  general  observa-  tion.     What  is  ephemeral  in  purpose  is  tem- 

tioos  ibrm  no  irrelevant  introduction  to  a  porarily  formed.    This  is  nature's  workman- 

uKMe  special  examination  of  the  branchial  ship.     They   consist  literally  of  small  pro- 

urgans.  loneations  ofthe  skin,  which  is  everywhere, 

Temporanf    ertemal    OUIi.  —  The    larval  as  here,  ciliated.    At  the  moment  of  their 

|vanchi«  ofthe  frog  and  toad  are  less  endur-  fullest  development,  the  larval  brancbis  of 

inp  and  leas  complex  than  those  of  the  sala-  the  frog  consist  of  four  filamentary  lobes. 

niaiidrid«.    From  the  earliest  almost  to  the  These  are  sessile  upon  the  bndv  or  stem  of 

latest  oMMnent  of  their  existence  they  are  the  branchiae^  thev  are  somewhat  ^nular 

fiimished  with  a  ciliated  enidermis#    The  gills  on  the  surface,  and  slightly  irregular  m  form. 

nre  not  specially  ciliated  The  whole  cutaneous  There  is  also  frequencly  a  short  additional 

•ar&ce  m  the  larva  of  the  fK>g  and  toad  is  branch  at  the  base  of  the  posterior  one.     In 

noiilaHy  endowed.     The  cilia  are  in  active  these  interesting  organs  the  movement  of  the 

play  for  sooie  time  befitre  the  larva  emerges  blood  is  readily  demonstrated.    It  is  a  beauti- 

ovt  of  the  egg  s  an  admirable  instance  of  ful  spectacle.     It  advances  in  a  single  current 

forcii^t  in  the  provisions  of  nature.    The  along  one  side  and  returns  along  the  other, 

coycnng  of  the  external  ^lls  of  the  ranida  is  No  sooner  have  these  exquisite  organs  at- 

etrictly  cutaoeoita.    In  this  situation,  as  every-  tained  their  greatest  development  than  they 

where  else,  the  epidermis  betrays  its  real  nature  begin  to  diminish  in  size.    They  become  ob- 

hy  the  presence  of  pigmental  cells.    It  is  little  tuse,  and  are  sradually  so  reduced  as  to  be 

lev  daoae  than  the  ordinary  covering  of  the  withdrawn  within  the  branchial  cavity,  and 

body.   Nor  does  the  vascularity  of  these  tem«  concealed  by  a  little  opercalum  of  the  mtcigu- 

pomy  brancbiae  mnch  exceed  that  of  the  rest  ment    The  nature  of  thia  chance  of  structure, 

of  the  cataneous  surface.    These  facts  pro-  which  attends  the  transition  of  the  brancbiss 

clsin  their  proviabnal  character.     At  first  from  the  external  to  the  internal  condition , 

they  consist  of  a  single  minute  lobe.    This  has  never  yet  been  defined  by  anatomists.    It 

increases  into  two  and  then  into  several.  They  will  be  immediately  described. 

sre  cylindrical,  not  fiattened,  processes.    They  The  external  GUIs  of  the  Salamandrida  ex-  " 

bear  a  sajgir  vessel  returning  upon  itself.    In  ceed  the  former  in  sise,^  in  the  number  of  the 

thb  particular  of  ultimate  structure  they  dif-  appended  lobules  and  m  the  complexity  of 

T  4 
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their  vascular  aystem  {fig:  227,  228.)  Like 
those  of  the  ranidae  they  are  clothed  in  a 
Tibratile  epidermis,  numerously  starred 'by 
pigmental  cells,  in  common  with  the  rest  of 
the  body.  For  some  time  before  the  deca- 
dence of  these  organs  in  the  larvae  of  the  triton 
they  cease  to  exhibit  the  phenomenon  of  ciliary 
vibration.  The  vibratile  epidermis  undergoes 
a  change  by  which  the  ciliated  cell  becomes 
succedeed  by  the  simple.  This  event  foretells 
the  approaching  extinction  of  the  parts.  In 
their  earliest  condition  the  branchiae  of  the 
newt  discover  only  four  minute  simple  cylindri- 
cal filaments.  Each  grows  in  length  and  thick- 
ness, and  throws  out  from  the  inferior  surface 
a  double  row  of  pectinated  processes.  These 
are  more  complexly  constructed  than  the  pri- 
mitive filaments.  They  carry  not  only  an 
afferent  and  efferent  trunk,  but  an  elaborate 
plexus  of  capillary  vessels.  The  pigment  cells 
are  limited  m  their  distribution  to  the  larger 
lobes,  and  to  the  line  of  the  larger  vessels. 
The  epidermis  of  the  secondary  processes  of 
the  branchis  is  reduced  to  extreme  tenuity. 
Through  it  the  eye  readily  tracks  the  move- 
ments of  the  individual  blood  corpuscles  on 
the  branchial  capilUries.  These  elliptical  bodies 
move  like  a  b  oat,  their  long  axes  coinciding 
with  that  of  the  channel  in  which  they  are 
travelling*  Sometimes  several  proceed  abreast. 
The  diameter  of  the  vessels  of  the  temporary 
branchiae  is  greater  than  those  of  the  lungs. 
In  general  terms  it  can  be  confidently  sta^ 
that  the  quantity  of  blood  circulating  in  the 
temporarv  branchiae  of  the  amphibia,  at  the 
period  of  their  maximum  development,  is  far 
less  in  relation  to  the  amount  contained  in  the 
whole  body  than  that  which  the  lungs,  when 
fully  formed,  are  capable  of  carrying.  This 
inferior  amount  of  blood  is  physiologically  ex- 
pressive of  an  inferior  functionalpower  in  the 
case  of  the  temporarv  organs.  Their  respira- 
tory function  is  really  only  supplemental  to 
tliat  of  the  whole  body.  The  whole  cutaneous 
surface,  as  in  the  Nsematoid  annelids,  is  richly 
ciliated.  It  is  organised  like  the  branchis. 
On  these  parts,  however,  the  epidermal  layer 
is  not  so  attenuated  as  that  with  which  the 
branchiae  are  invested.  On  these  latter  there 
If,  however,  a  very  perceptible  epidermal  co- 
▼erinff.  Its  scales  exhibit  the  ordinary  hexa* 
gonalfigure. 

This  demonstration,  which  dispels  all  doubt, 
establishes  the  physiological  principle,  that 
the  pre$enee  of  epithelium  is  compatible  with 
the  respiralory  office  of  the  part  which  it 
clothes.  This  law  prevails  throughout  the 
class  of  fishes  ;  it  has  also  been  reduced  to 
actual  fact  by  the  author  throughout  the  whole 
aub>kinffdoro  of  the  invertebrata.  But  it  must 
not  be  forgotten  that  its  office  on  the  breath- 
ing organs  is  almost  exclusively  mechanical. 
In  no  known  example  among  vertebrated 
animals  does  the  epithelial  investment  of 
a  respiratory  surface  develop  itself  into  any 
of  the  forms  of  a  secreting  organ,  lio 
''follicles'*  are,  at  any  time  or  under  any 
drcumstances,  discovmd  on  these  localitiet. 


in  this  class  of  animals,  bat  ui  the  inrcr- 
tehrata  follicular  glandules  are  constant  oa 
the  surfaces  of  the  respiratory  organs.    The 
constituent   c^ales    are   therefore   fnoctioi^ 
ally  pamve.     Nuclei  and  a  granular  proto- 
plasm would  find  no  purnoae  to  mbserre  if 
they  were  present  in  a  highly  developed  kfrm. 
Thus  is  exemplified  the  law  of  **  daDaod" 
and  "  supply :"  disuse  entails  attennatioo  oa 
all  living  structures.    Either  the  cases  by 
which  the  epidermis  of  respiratory  locaihiei 
is  traversed  tuppreu  the  glandular  office  of 
the  scales,  or  these  latter,  from  the  first,  re- 
ceive a  special  organisation.    The  scales  of 
the  brancnial  epithelium  contain  notbiog  bat 
a  pellucid  fluid.    This  fluid  eomdttitet^  fluidi- 
fies, the  respiratory  gases  m  tratuihu    Tim  ii 
the  office  or  the  rdfined  eoverine  umler  study. 
The  "principle**  that  the  cpitheliiiai  of  the 
breathing  organs  is  required  by  tlie  pbyacal 
conditions  of  its  office  to  be  reduced  to  the 
state  of  the  utmost  thinness  receives  new 
proofs  from  the  study  of  the  internal  branchic 

From  all  that  is  known  it  is  probable  that 
in  minute  structure  the  branchie  of  the  per- 
enni-branchiatea  conform  to  the  plan  of  the 
temporary  organs  just  describecL  The  ge- 
neral arrangement  of  the  primary  branchal 
vessels  and  the  structure  of  the  bran  are 
identical. 

The  hUemal  temporary  Bramduee  €f  Ae 
AmpMbkL  —  The  process  by  which  these  or- 
gans are  withdrawn  into  the  interior  of  the 
branchid  chamber  is  not  simply  that  of  short- 
ening. It  is  the  labour  of  a  new  or|^nisatioa. 
The  internal  gilb  of  the  tadpole  dtflfer  ia  type 

Fig.  229. 


^«  mtemsl  brands  o/  Ac  TaJ^  o/  fftt  Fnf, 

6,  e,  are  the  primary  trunks  sapporlcd  Ij  tW 
cartOagibous  aich  e,  which  giva  oflT  tha  bcftd 
procenei  a;  d^  is  one  of  the  vaaodar  lee^  •»■«< 
traospareoUy,  and  ahowing  the  arraa^mMt  ti 
vesaels  in  them,  and  the  epithaliaa  hy  vhkh  thfy 
are  covered. 

of  structure  from  the  external.    The  ohiiaaip 
TefseU  of  the  latter  are  diftrantly  looped. 
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In  both  thef  are  sunple  loops,  but  a  distino  the  deep  Mediterranean  fishes.  No  hydrogen 
tioo  b  obfious ;  so  evident  as  to  render  it  has  ever  been  detected  in  this  organ.  It 
ioipotsible  that  the  transition  from  the  ex-  occupies  the  roof  of  the  abdomen,  between 
po«ed  to  the  concealed  state  of  the  branchias  the  Kidneys  and  chylopoaetic  viscera,  and 
can  ooDsbt  in  a  bodily  retractation.  On  the  sometimes  (gymnoius  ophiocephafta^  coius), 
atemal  organs,  preparatorily  to  thor  disap-  beneath  the  caudal  vertebras  to  nearly  the 
peirance,  the  vibratile  cilia  first  cease,  ttie  end  of  the  tail.  In  some  species  of  dhdon^ 
cpidtfinis  then  increases  in  density,  the  meshes  tetradon,  dactyhpterus,  pemehdut^  and  poia' 
between  the  blood-capillaries  enlarge,  and  the  no/ta,  it  is  bifurcated.  _  In  ariut  gagora,  pol^' 
tcskIs  become  obliterated.  These  declining  pterus  and  lepidostrerif  it  is  divided  lengthwise 
cbsnges  are  not  limited  to  the  extreme  distu  mto  two  bladders.  In  the  cyprimdcB  and 
ends  of  the  branchial  lobules.  They  occur  characmkUg  it  is  divided  transversly  into  two 
simiiltaneonsly  on  every  part  of  the  surface,  communicating  compartments.  Many  other 
Temporary  arches  (c)  of  delicate  cartilage  now  varieties  of  form  occur.  {Vide  art.  Pisces.) 
ariie  within  the  branchial  chamber.  It  is  from  The  proper  walls  of  the  air-bladder  consist  of 
tbeooovexities  of  these  arches  after  the  manner  a  shining  silvery  fibrous  tunic,  the  fibres  being 
of  the  pisciform  type  that  the  new  vessels  (a)  arranged  for  the  roost  part  transversely  and 
of  the  utemal  temporary  gills  proceed.  They  circularly,  and  in  two  layers.  They  are  con- 
are  appended  under  the  character  of  de-  tractile  and  elastic.  This  coat  yields  the 
licate  iloccali.  Enlarged,  they  appear  as  finest  gelatine.  Its  fibres  belong  to  the  white 
minote  digitations.  Each  carries  a  looped  variety:  they  "swell"  under  the  action  of 
vend,  and  ta  /ootefy  invested  with  a  de-  acetic  acid.  A  stratum  of  vessels  is  inter- 
hau  membrane  (d).  This  membrane  belongs  posed  between  the  mucous  membrane  and 
to  the  mucous,  not  to  the  epidermal,  class  t  the  fibrous  layer.  The  meshes  formed  by 
sad  yet  it  differs  in  a  striking  manner  fi'om  these  vessels  are  considerably  larger  and  more 
that  which  lines  the  rest  of  the  branchial  oblong  than  those  of  the  pulmonary  capil- 
cbanUwr.  Nowhere  is  it  akoUed,  That  co*-  laries.  In  the  latter  instance  the  mesnes 
fering  the  branchial  vessels  is  remarkably  exceed  the  vessels  in  diameter.  The  arteries 
tbinner  than  the  parietal  portion.  The  former,  of  this  organ  are  derived  sometimes  from  the 
however,  is  true  emthe&um.  Its  constituent  abdominal  aorta,  sometimes  from  the  csliac 
ecalei  are  distinctly  traceable  by  their  out-  artery,  sometimes  from  the  last  branchial  vein; 
linef,  though  they  are  aa  structureless  as,  a  and  in  thelepidosiren  they  are  continued  from 
bmement  membrane.  It  is  not  often  that  it  the  aortic  termination  of  the  two  non-raml- 
bippeos  that  the  epithelium  of  a  breathing  fied  branchial  arteries,  and  therefore  convey 
erpn  overlies,  as  in  this  instance,  perfectly  venouM  blood  to  the  cellular,  lung-like,  double 
boDiogciieoas  parts.  Nothing  but  the  proper  air-bladder  (Owen).  The  veins  of  the  air<- 
«Mti  of  the  vessel  lie  underneath.  They  are  bladder  return,  in  some  fishes,  to  the  portal 
licenlly  structureless  and  hyaline.  The  cells  vein ;  in  some  to  the  hepatic  vein ;  in  some 
of  the  superficial  epithelium,  therefore,  admit  to  the  great  cardinal  vein  ;  and  in  the  lepido- 
of  indi^Hitable  definition.  It  is  not  *'  base-  siren,  they  penetrate  by  a  common  trunk  the 
aient  membrane,*'  but  epithelium,  though  great  portal  vein  formed  by  the  confluence  of 
attenoatcd,  that  here  inveats  the  respiratory  the  visceral  and  vertebral  veins  of  the  trunk, 
veisels.  By  this  demonstration  9^  principle  is  In  the  proiopherut  and  ganoid  fishes  the 
eMahlished.  Epithelmm  is  not  supplanted  by  vessekt  of  this  organ  form  no  retia  mirabiUa 
any  other  atructure  on  the  organs  dedicated  and  vaso-ganglions,  but  rather  a  diffiised 
to  resptratioo.  No  other  instance,  however,  capillary  network,  more  close  and  rich  in  the 
is  known  within  the  limita  of  the  vertebrate  anterior  than  the  posterior  part.  In  the 
kiogdom  in  which  thb  epithelium  is  ciliated,  osseous  fishes,  several  varieties  of  the  vascular 
than  that  aStorded  in  the  case  of  the  tern*  system  of  this  organ  occur.  That  of  the  carp 
pomy  external  gilts  of  the  Amphibia.  On  forms  tufts  of  capillaries  throughout  the 
those  of  fishes  these  motar  organisms  do  not  whole  interior  of  the  organ,  a  variety  of 
exist  Wherefore  this  distinction?  Why  which  tufts  occurs  in  the  pike.  The  perch 
•boold  they  exist  on  the  external  and  not  on  and  cod  exhibit  a  vaso-ganglion,  a  body  pe- 
the  mtemal  gills  f  It  is  not  a  iaw  of  the  culiar  to  the  air-bladder  of  fishes.  In  the 
mocoQs  membrane  that  they  should  not  exist,  cod-fish,  a  large  artery,  a  branch  of  the  coeliac, 
for  they  occur  in  other  tracts  of  this  same  and  a  still  larger  vein,  which  empties  itself 
■tnictnie.  These  are  questions  of  ultimate  into  the  mesenteric,  perforate  together  the 
<le^  which  h  ia  not  given  to  acience  to  fibrous  tunic  of  the  bladder.  Before  they 
>aswcr.  reach  the  inner  suriace,  they  divide  into 
Ak^hladder  ofJUkei.  —  This  organ  repre-  some  branches  which  then  radiate  and  sub- 
sents  the  prototypal  form  of  "  the  lung**  in  divide  upon  the  mucoua  membrane.  The 
the  aahnal  kingitom.  It  ia  preaent  in  nearly  arterioles  frequently  anastomose  with  each 
all  osaeoua  fiahea.  It  ia  always  tensely  filled  other.  Both  are  inextricably  interwoven,  and 
^ith  gas.  In  that  of  marine  fishes,  oxygen  form  the  basis  of  the  so-called  "  air-gland," 
predoqnnatca ;  in  that  of  fi^sh  water,  nitrogen,  which  is  essentially  a  laiger  *'  bipolar  rete 
Httinlioldt  found  the  gas  in  the  air-bladder  mirabile*'  (MUller),  or  vaso-ganglion.  In  the 
of  the  electric  gymnotusto  consist  of  96  parts  cod  the  ultimate  vessels  of  this  gland  have  a 
of  nitrogeo,  andTi  of  oxygen.  Biot  found  87  loop-like  arrangement,  their  free  surface  (a  a), 
parts  oToxygen,  nitrogen,  and  carbonic  acid  in  being  covered  over  with  another  layer   of 
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vcswii  and  ^Uheluim     This  organ,  howerer,    lopUri — thoM  fiinher  modifii 

k   fiutbef   composed  of  a  number  of  pecu-    induced  b;  which  it  becomei  also  •aalacmu 

_.  in  function  to  the  lung*  of  the  air^rcuiitii 

7a«  Luui  ni  Mf  Aofroaba.— In  the  kfaduoid 
amphibia  uiere  exist  two  long  nKodnnosipul^ 
nKinary  tacs,  extending,  like  the  air-bkddef  of 
fishes,  far  backwards  into  the  canty  of  the 
abdomen,  above  the  other  viacen,  but  btdj 
moveable  to  the  carity  of  the  pcricoiHuaL  sad 
invested  with  this  serous  imaiibraae.  Tbey 
consist  of  smooth  plane-walled  sac*,  aod 
coromuDicate  with  the  pharyns  by  means  of 
their  membranous  dacti  fnsmaMfKt  cw  in- 
ches. This  simple  condition  of  the  Inagt 
occurs  in  a  permanent  form  in  the  salsnun 
dridK.  Each  sac  is  provided  with  a  pulmo- 
nary artery,  which  runs  in  a  strai^t  rourse 
along  the  outer  side  of  the  organ.  Sna 
Flan  o/ito«(-««rf.  intUdamd  (o*«™cf>  ofO*  '^is  vessd,  branches  proceed  irith  rat  nga- 
air-iladdm-  <yf  rt.  Cod/iA,  iknvimg  ,lu  t^y  lanty  at  right  angles  and  at  definite  distMccs. 
ieapidiAararter  of  lilt  vail*.   (Onsi*al)  From  the  midpoint  of  the  qMce  between  the 

a,  a,  iadicnte  »  »tr»lun]  of  fibres,  veueli,  uid  arterioles,  a  venule  arises  to  ma  raand  the 
epitbelium  lining  the  iiilem.1  nurfKe  of  the  gUnd  ™po,ite  «mi-cylinder  of  the  otnn  bio  lb* 
hj^common  ,.iE  th»  wh-le  mWnor  (rf  the  sir-    ^1^  trunk  of  the  pu1n>on«y  .3^    In  con- 


sequence  of  thb  rnilsrity  in  tbe  ilistr^iution 
of  the  arteries  and  veins,  the  true  t     "" 
descend    in    two  rows   from   each   vascular    interspaces  present  a  regularity  o(  a 


liarly    arrnnged,  elongated  corpuscles,  which     of  the  arteries  and  veins,  the  true 
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branch,  and  are  bound  together  hy  a   loose  follows  from  this  ai 

cellular  tissue  i  the  corpuscles  are  beset  of  blood,  in  its  pass^  from  tbe  esiTcac 
with  fine  villiform  processes.  Thus  it  should  artery  to  the  extreme  vdo,  undergoes  ia 
be  noticed  that  the  Beiu  as  well  as  the  every  part  of  the  lung  the  same  yaa<asi  ei 
arteries  concur  to  form  the  vaso-ganglions.  aeration.  It  is  commonly  supponed,  by  co*- 
The  vaso-ganglions  of  the  eel  and  conger  parative  anatomists,  that  the  simple  Inags  of 
•re  placed  at  the  sides  of  the  opening  of  the  the  taianaiutnda  present  a  perfectly  smooth 
"        '      nsist  ofarteries  ■       -:-       >       .  »        .   .         ..  . 


t,  are  *'  bipolar,"  and  consist  of  arteries     and  uniformly  plane  surAce  tnl 

and  veins ;  their  eSerent  trunks  do  not  rsmify    that  every  spot  participalea  with  <^ 

„  vity  in  the  office  of  aerating  the  Uood.    Tbi^ 

'«•  "••  however,  is  not  the  case.     Tbe  septe  which, 

in  the  case  of  the  frogs  and  toads,  divide  tbe 
internal  superficies  into  ceUt,  exiat  ia  a  ra^ 
mentary  state,  but  mtyftrtasnWy  ia  the  kusg 
of  the  newt.      Tlta/  me  mSealtd  by  mirr- 


tecting  Imet  of  vibntile  d&K.     Tbey  o 

,    .      ,      ,     ,     ,    ,  chie6y  with  the  principal  branches  of  Uno^ 

■^^.5r'*',-S^r*V'"'^-*"^;13r,T  "=«i«-     Bundlei  of  Sistic  fibre.  ,!«,  na 

arUrit*,mnliiant,  atrryyurtawu  of  blood  MaBiag  upon    these    delicate    Oijans    an    ancomaca 

n  tffiiriu  dtnetimu.    {(MgimiJ.)  amount  of  elasticity.      To  the  next  poiat  ia 

the  minute  structure  of  the  lung*  especial 

in  the  immediau  margin  of  the  va«>^glion  .  r.  Owsn,  Cst  cf  Phv..  8<r.  of  Cc4t  te.  to 

from  which  they  issue,  as  in  the  vaso-gan-  iggi^,   moh^,  j^  T«rit^eich«iJs  Aoatcaa  *■ 

glion  of  the  cod,  turbot,  acenne,  and  perch,  Uvxinoldeui    Abhud.  Akid  dv  TTiiiwiikilln 

but  run  for  some  distance  before  they  again  su  Berlin,  Igat;  Agusii,  UisL  dca  Pniiiwi  Far- 

ramifv  to  form  the  common  cwiilUry  system  sil**.   l833-»5;    Cnrier  m  Vmlsnciouia,  Ui««n 

of  th^  lining   men,brane  of  the  air-hUdder  I'L^l^H^.^'fi^^l^^Jl'^^:^^ 

In  the  parasitic  and  suctorwl  dermoptwi  wid  De„,n„,  ^  Knochm  Id  K«A   dsr  FWm  ■ 

pIcnronectidK   and  ray-tnbe  tbe  air-bladder  oken'sUls,  ISlHi  Yurdl  en  BrltM  Fah^  *t^ 

doe*  not  eiist.  1836  i   Paley.  Nsi.  Tbeol.  8td,  ol  10.  IMi.  Dn 

The  darfM  pneumatiau  exists  in  the  erl,  "her,  Rftherthe.  air  I'Orguwdal'tM*  d>    " 


-  txJgptniu.     It   IS  remarkable   that   m  j^  .ndo.b^  Anim.b.fel.  iftsj  Bearm.UA>- 

these    fishes  the  vaso-gaoglion  is  not  deve-  4j,„  ,i  oif»cHi,  17e9i   Hnaiv,  Ota.w  ib«A»- 

loped.     "Under  all  diversities   of  structure  nul    Ecaaomy,    Fslnwr's    sd^  1817 j   Sttte  ■ 

and    function   the    homology   of  the    swim-  Bi«  Phvsinlogle  von  Bordscti.  Svo,  L  ISM :  AU« 

Madder  with  the  lungs  is  ch«rlv  traceable ;  J^"??""-  J^escm".  Jo™],  IMO  JI ;  Djhr.™^. 

,   -      „       ...          °^  A r  i  k _i.:-i.  onr  la  Mevsnisros  dc  la  Unsiimtloii  dsiu  M*  ro«- 

and  finally,  m  those  orders  of  fijihes  which  ™.  i„  Ann.  di-Be.  KsL«&,  D.  UbckLOt*. 

lead  more  directly  to  the  reptilia  — as,  fnr  .„  la  Tenia  Acritnos  d«  fdhsoMk  Aaa.  dn  Mr 

example,  th«  aalanMOdroid  gauaidti  and  pro-  wbna,  L  xlv.  UNHk , 


RESPIRATION.  £83 

Maidon  w  inrited.    The  conclusions  here-    g{lU  of  fishet   arc  furniibeU  wilh   a   very 
■fttf  10  b«  drawn  will  be  fouoil  oppowU  u>    marked  epithelial  covering.     The  temporary 
iH-anchis  of  (he  Boiphibia  are  clothed  with 
Pig.  23S,  epidermis.     The  air-bladder  is  provided  with 

'  an  epithelial  liningi  the  celli  of  which  admit 

of  ready  and  conclusive  deoionatration.  Why 
■hould  it  not  exist  in  the  case  of  the  true 
pulmonary  ■tru(ttures?  Ho  reaion  can  be 
Imagined ;  but  the  fad  that  it  does  not  has 
been  affirmed  by  Mr.  Rainey.  Mr.  Rainey's 
observationa  were  instituted  upon  mjecUd 
preparations.  This  is  the  source  of  the  error 
into  which  he  has  Ikllen.  If  the  lung  of  the 
newt  be  carefully,  but  quickly,  laid  open,  co- 
vered, but  not  preued,  with  a  thin  slip  of  glass, 
and  examined  under  the  microscope,  it  will 
be  found  that  the  vibratile  cilia  have  a  limiUd 
distribution.  Under  the  favourable  oppor- 
tunities afforded  by  auch  a  preparation  it  is 
perfectly   easy   to   follow   with   the   eye  Ihe 

•  eontmttatioa  of  Ihe  tpUhcHal  ceiU  [c,  c.  Jig. 
238.)  bei/ond  the  limiU  of  Ihe  cUiary  areai 
into  the  true  cajnllary  Or  aclioe  breathing 
tegiuentt.  The  ciliated  portions  of  the  epi- 
thelium  (over   the   vessels    b,  b)    exhibit    a 

Jlocculent  character,  precisely  as  shown  in  the 

preparaliotu  of  Mr.  Rtuney ;  while  the  areas 

Am^pcrliemoflitlwijiafAeXtiPllaidopeaaiiil    immediately  adjacent  appear  nuooM  or  naied. 

a<miK-l  by  tr,aemUudbghi.  <u,<Ur  ald^p««-,     jj^j  under  the   Use  of  a  higher  power  and  B 

falLSr'  yZ^^  "^  "" """     "    ""■'y  8""  ""*  PO^JSon'i  "«'*"»  of  the  e|.i- 

*  «  kad^gbnmch  of  the  pulmonary  artery,  thelial  scales  can  be  dittmctly  diecemed  most 
tawfOBtX  Toy  ragnUr  intsrnis  which  break  at  readily  betweea.the  islets  of  parenchyma  (i^,  d). 
•aolBto  the  true  capilluiei  c,  c,  c.  I  d,  i/,  d,  denoic  If  this  covering  consist  of  "basement  mem- 
lb.  pundiyiDaaa  iiitu  wWch  fiU  up  Uie  mtabes  of    brane,"  then  baaement  membrane  is  composed 

rtnptfHmits  th«  dStiibntion  of  the  olirtBrf  epi-    and   real  and  unbr"   - 


unbroken  continuation  of  the 


.  whMiftillawi  thoUrgvTTcndiiD  tracts;  tracheal   and    bronchial   mucous   membrane. 

At,r,t,  oiocidiiu-  wilh  the  tni«  mpintoipr  or  It  is  only  the  ciliary  appendages  to  the  celts 
o^U?  ■»»  of  iha  hu>g,  are  SMD  to  tn  destitute  that  cease  at  a  certain  limit ;  the  cells  them- 
cfeAri^c^lheUnm.  ,^1,^  continue  to  invest  the  uilioU  iuper- 
tht  views  of  Mr.  Raioey.  This  excellent  fic'^s  of  the  lungs.  It  is  fiill  of  interest  also 
obKrrer*  bos  affinned  the  principle  that,  on  »  "ote  that  the  epithelial  scales  which  cover 
Ihe  tnie  breathing  portions,  or  capillary  seg-  »"«  capiUarg  meat  of  the  lung  of  the  newt 
meoti  of  the  lungs,  there  literally  exists  no  iv^  "hich  coincide  with  mr-ceU,  of  the 
epithelial  lining  of  any  description  whatever,  mammahan  lungj  lose  not  only  the  external 
lie  vesseU  b«ng  as  literally  naked.  To  this  appendages  (cilia),  but  also  their  mtemal 
-  principle,"  ddib^tely  enunciated  and  sup-  parts  (nucleus  and  granules).  This  succes- 
pofted  byelaborate  "proof"  by  an  acute  and  we  reduction  leaves  nothing  but  a  hyaline 
IniihWobaerTer.nwny  anatomists  have  yielded  im^^ac™"  enclosing  a  pellucid  fluid.  Thii 
implicit  assent.  First,  it  is  here  objected  that  '■  "«  ^""  structure,  supported  indeed  by  a 
wch  a  -principle"  violates  directly  all  the  hypothetical  basement  membrane,  by  which 
leeoM  of  analogy.  Analogy!  Isnotdemon-  the  capilhtfv  areas  of  the  pulmonafy  organs 
Kntion  better  thin  analogy  ?  In  the  science  we  invested.  It  finds  a  parallel  in  the  trans- 
of  ornniMd  brings,  the  connected  reasoning  P»rent  scales  which  cover  the  cornea. 
Uwkd  on  analogy  cannot  be  despised.  The  •"  «««  nbless  amphibia  the  operation  of 
dowst  scnitinT  in  individual  instances  may  breathing  resolves  itself  into  an  act  of  "swal- 
min  the  truth.  The  manifold  illurions  of  the  lowing  '  air.  The  glottidean  chink  is  em- 
oiicroKope  may  readily  mislead.  Analogy  braced  by  two  minute  semilunar  pieces  of 
lopposes  a  mass  of  oimKWiBir  evidence.  The  cartilages  and  furnished  with  muscles  for 
geoCTil  law  neutraBses  particular  errors.  In  opening  and  closing  the  onfiee.  In  the  pa- 
"0  instincc  whatever,  either  in  the  vertebrate  ""S"  "^  ^^^  '""P  ™»  *™ce  of  muscular  fibrea 
or  ievmebtate  kingdom,  has  it  been  proved,  can  be  discovered  ;  but  clastic  fibrea  are 
ia  the  cDune  of  the  present  extended  inquiry,  present  everywhere  among  the  vessels.  It  U 
that  the  veasdi  of  a  real  breathing  organ  can  ^y  the  agency  of  this  elastic  tissue,  aided  by 
wi>t  nndcT  a  perfectly  "  naked  fonn."  What  '("e  ftbdommal  parietes,  that  the  act  of  expira- 
is  ttiK  of  invertebrate  animals  as  an  organic  "<"•  "  performed.  Tbe  exterior  of  the  lung 
law  ewDOt  be  untnie  of  the  vertebrate.  The  is  lined  by  pentoneum,  the  scales  of  which  are 
much  attenuated  compared  with  those  of 
*  Hsd.  (Air.  Trans.  XMSi.  other  parts  of  the  same  menl^rane,  as  those 
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of  the  internal  lining.    It  ii  a  eurioua  &ct    wbi{^  fbnna  ■  thin  ptTenirat  cm6^.    Tha 

that  the  exterior  of  the  lung  should  be  desti-    surface  is  deititute  of  cilia.    In  the  &ag,H  a 

tute  of  cilia,  while  thej  should  be  present  on 

that  of  the  liver  in  the  newt.    They  are,  how-  ^ig-  234. 

e*er,  on  this  last  organ,  limited  to  the  n)ar^n>  /  • 

Nothing  is  more  easy  than  to  exhibit  the  living  fy'/  yT\.  \A 

circulation  in  the  lung  of  the  newt.    The  ~      />■  n  \    i 

Fig.  233.  \ 


Baal,  MBrfl,  mf  Jin^  t/dte  nf. 

A  imaS  pitei  coinnding  riti  At  imt  anrilliay  or  .  ,     ..                , .        ,     - 1 

rt^iinHorf  ma  from  ihe  limg  of  iht  Iftwi,  viand  the  newt,  the  edgea  of  the  liver  are  fii>i|ed  ««* 

bf  fnnuniUAl  liglil  ■aufer  a  high  powtr.      7%  motile  cilia.      Tbe  pulmonary  vterf  (Me  Vt. 

Maod-eorjraiia  «  Kmau  art  tat  itttht  *paa»  CIRCULATION),  derived  from  tbe  aorta,  pfo- 

^'*!?"  ^U^  l!  •■  ^1  ,""*'*" '"A"  ""  ceeds  along  the  outer  side  of  the  lung.    It  lies 

'^foJ^ti'uZf^^'^r^:^^  inimediatePy  underneath   the  periu^  ep. 

UymdU.    Imlhi, /rah  mnlnjfirdttaU  tit  blood,  thelliim.      The  very    reverse  COUTBe  11  lakm 

eSantlido  wt  appear  lo  it  brmndtd  by  njaraU  by    the    large  venous  trunk  o 


a,a,a.m  pwsncnym.ioQS  uieu  oarapyuigiiM  (hg  ,nte™al  gr  mucous  surbce.      Bv  A%  m- 

ssi5?4"5&.5V-.£" """""^ '?"«'"",'  -^""ir " *i"~J •>**: 

J  "^  <>  air  IS  prolonged.     The  contnbutoiy  brancfac* 

internal  bore  of  the  vend  viewed  by  trans-  of  the  vein  course  alon^  the  Jm  intMvaJ 

niitled  light  ia  much  greater  than    the  long  edges  of  the  septa  bounding  tbe  celb.     TW 

diameter  of  the  red  corpuscles.     The  meihea  branches  of  the  artery  occupy  the  oopmei 

(a,  a)   are  mere    poinut.      The  scene  ia  one  Jirrd  border*  of  the   same  aqMa.     Itte  b 

thick,  rich,  surpassingly  beautiful  network  of  surfaces,  or  sides  of  the  ccUa,  beiiig  tbe  snas 

moving  blood.  dividing  the  arteries  and  vein*,  are  tbe  k&k* 

In  the  fiogi  and  load*  the  lungs  consist  of  of  the  capillar)-  tegmenta.     To  thia  nile^  «f 

two  large,  abort,  and  broad, slightly  cancellated  course,  the  eye,  by  close  scrutiajr,  may  detect 

•hining  hags.     They    are  aitunted  on  either  many    eiceptiona.      By    this   dirtrflmtiaa  of 

aide  of  the  spine,  at  the  roof  of  the  abdominal  parts,  every  spot  of  the  interna]  autialkio 

cavity.     They    are    remarkably    clastic,    like  is  functionally  utilised.  ThecwBaTy  epuhetiiw 

those    of   the    newt.     They   are  capable  of  is  limited,  in  its  distributioii,  to  the  aaatgan 

alowly  expelling  their  contents  even  after  the  of  the  cells  and  the  lines  of  the  larver  t'taaris 

removal  of  the  abdominal  walls,  and  of  draw-  The  true  capillary  areaa  whereon  iJoae  raft- 

ing  themselves   up  into  little   herd  balls  on  ration  actively  proceeds  are  covered  only  bi  ■ 

either  side  of  the  pharvnx.    They  exhibit  well  hyaliM  epithelium,  the  cells  of  which  caa  aoli 

the  living  circulation.    The  glottiilcan  aperture  l>e  dial iiuuis bed  by  their  outline*  (^.  tSi. 

communicates    directly   with    the  interior  of  c,  c).    The  ciliated  tracts,  arcordiag  to  ikc 

the  or^n.      There  is,  therefore,  no  tmchea.  manner  already  described  in  the  hing^of  the 

The  onfice  of  the  glottis   is  surrounded  by  newt,  terminate  by  abrupt  bordora.     The  cfM- 

rudimentaiT  cartilages  somewhat  further  de-  thelial  ceil  only  ia  continued  over  tbe  ca|]dl«y 

▼eloped.     The  mechaniam  of  breathing  is  the  areas.  There  prevail*  an  averxwe  nnifarmiy  ia 

aame  in  the  frog  and  toad,  in  which,  like  the  thedimensioniof  theseareas.  B«ehparlicle<f 

newt,  the  thoracic  ribs  are  wanting,  as  in  the  blood,  therefore,  in  its  traniit  from  the  vTtfy 

■alamandcra.    The  ateps  of  the  process  are,  to  tbe  vein  acroai  thia  area,  is  cipM«d,  fit 

however,   better   studied  in   the  frc^.      The  the  same  period  of  time,  to  tbe  idhicare  o/ 

outer  turfiice  of  the  lung  in  the  fro^  la  closely  the  air.    In  tbe  lung  of  the  fiw  and  toad  tbe 

invested  with  peritoneum,  the  epithelium  of  tepla  aupport  two  layera  of  rettcnlaM  >wsrh, 
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one  00  either  side  of  a  fibrous  partition.  A  carries  two  layers  of  capillary  blood-yessels, 
pbue  of  Tcssels  disposed  in  such  a  manner  separated  from  each  other  and  supported  by 
cao  only  receive  the  influence  of  the  aerating  an  intermediate  stratum  of  ^  elastic  tissue, 
dement  on  cnt  side.  This  fact  constitutes  In  the  mechanism  of  breathing,  this  tissue 
s  real  anatomical  distinction  between  the  enacts  an  important  office.  Over  the  interior 
lui^  of  a  reptile  and  that  of  a  mammal.  In  of  the  ophidian  lung,  like  the  batrachian,  the 
thislatter  case  the  partitions  of  the  cells  are  dUated  epithelium  is  limitedly  distributed. 
compos«l  only  o(tL single  stratum,  both  sides  The  true  capillary  areas  which  chiefly  co- 
of  which  are  exposed  to  the  air.  By  this  incide  with  the  flat  sides  and  bottoms  of  the 
simple  mechanical  provision  the  amount  of  cells  are  clothed  only  with '  hyaline  epithelium.' 
the  respiratory  agency  is  everywhere  doubled.  Everywhere  throughout  the  intenor  of  the 
In  the  structure  of  the  reptilian  lung  the  lung,  along  the  courses  of  the  larger  vessels, 
elsstic  fibre  forms  a  predominant  element,  the  borders  of  cells,  or  along  lines  of  thick- 
It  is  a  substitute  for  ribs  and  other  accessory  ened  tissue,  the  phenomenon  of  ciliary  vibra- 
sppsrattts  of  breathing.  The  lungs  of  the  tion  may  be  readily  detected.  It  is  thus  evi- 
frog,  relatively  to  the  cubic  capacity  of  their  dent  that  the  office  of  cilia  is  mechanical,  if 
interior,  present  a  much  more  extensive  not  to  cause  determinate  currents  in  the  air, 
•ctive  surface  than  those  of  the  Salaman-  at  least  in  the  haUitu  and  fluid  which,  by 
dridc.  Thus  the  purpose  of  ''the  cells"  is  accumulating,  may  obstruct  the  respiratory 
fulfilled,  of  multiplying  the  operative  surfiice.  function  of  Uie  capillary  areas. 
The  ** septa"  project  from  the  sides  into  the  In  the  iwa  and  python  the  length  of  the 
interior  of  the  organ.  In  this  respect  they  left  lung  is  generally  less  by  a  third  or  half 
may  be  likened  to  the  gills  of  fishes ;  for,  than  that  of  the  opposite  side ;  but  in  coluber, 
like  the  latter,  *'  they  penetrate  the  surround-  crotalut  and  others,  it  is  much  smaller  and 
ing  medium.'*  The  lungs  of  ophidian  rep-  ouite  rudimentary,  appearing  as  little  more 
tiles  are  generally  compMed  of  true  unsym-  tlian  an  obliterated  appendage.  The  genera 
metrical,  long  cylindrical  or  fusiform  sacs,  CtgciUa  and  Amphitbana  have  the  left  pulmo- 
extendinr  from  the  pharynx  fiir  into  the  nary  organ  developed,  and  the  right  short- 
cavity  of  the  abdomen,  above  the  other  ened:  this  arrangement  probably  varies  ac- 
fiicera,  and  aurrounded  with  the  serous  cording  to  the  species.  Vipers  and  other 
lining  of  that  cavity.  They  are  capable  of  con-  serpents  possess  only  a  single  lung,  which 
taining  a  considerable  quantity  of  air,  which,  on  that  account  is  very  long.  The  lungs 
when  driven  out  with  force,  produces  the  of  the  taitnan  reptUet  conform  in  character 
"bias"  peculiar  to  the  serpent.  In  some  ge-  to  those  of  the  ranu/tf  and  taiamandridtE. 
scfBi  as  the  coluber,  typhlops  and  vjpera,  the  They  are  elongated  sacs,  cellulated  internally, 
laaeof  one  side  only  is  developed  ;  in  others.  They  extend  far  back  along  the  roof  of  the 
IS  the  boa  and  python,  the  two  lunss  are  sym-  abdominal  cavity.  Like  those  of  the  ophi- 
Mrically  or  ecjually  developed.  The  lungs,  dians,  they  are  divisible  into  a  cellulated  and 
ia  these  families,  communicate,  by  means  smooth  or  non-cell ulated  portion.  The 
of  a  long  and  narrow  trachea,  surrounded  former  is  limited  to  the  upper  and  anterior 
bv  incomplete  cartilaginous  **  rings,"  with  half  of  the  organ ;  the  latter  to  the  inferior 
the  back  part  of  the  tongue.  In  all  ophidia,  wall  and  posterior  half.  There  may  be  a 
the  kiiigs  display  internally,  but  only  on  the  mechanical  reason  in  this  peculiar  distribu- 
anterior  and  upper  parts,  an  elaborate  system  tion  of  parts.  The  cells  in  the  lungs  of  the 
of  alveoli  or  ceils,  more  like  secondary 'lungs  saurians  exhibit  none  of  the  re^larity  so 
than  air-cells.  The  posterior  two  thirds  characteristic  of  those  of  the  ophidians.  They 
of  the  internal  superficies  are  almost  plane,  are  larger  and  more  irregular.  The  partitions 
ordevoid  of*  cells,"  like  the  lung  of  the  newt,  of  the  cells  are  more  slender  and  more  de- 
The  alveoli,  traced  from  before  backwards,  licately  membranous. 

become  shallower  and  shallower,    until  at        The  whole  interior  of  the  lungs  in  the 

length  they  disappear.    It  thus  appears  that  higher  saurians  is  multiplied  into  cells.    An 

the  serpent  may  store  up  in  its  lung  a  con-  axis  without  definite  walls,  like  a  trachea, 

sidcrabie  volume  of  air  which,  slowly  passing  runs  from  one  end  of  the  organ  to  the  other, 

out  over  the  vascular  air-cells,  prevents  the  as  is  the  case  in  the  lung  of  the  turtle. 

carboQtc  add,  the  efibte  product  of  the  pro-  From  either  side  of  this  axis,  laige  orifices 

cess,  from  contaminating  the  whole  contents  lead  to  the  more  subdirided  portions,  or 

of  the  organ.    Each  "  alveolus,"  separately  secondary  and  tertiary  air-chambers.    On  the 

fvaminrd   by  vertical  section,  is  found  to  contrary,  each  lung  in  Scinctu  offidnaHM  forms 

eomaonicate  by  a  single  opening  with  the  a  single  continuous  cavity ;  but  the  entire 

pncral  chamber  of  the  Tun^.  Traced  inwai'ds,  surface  of  the  parietes  is  cellulated  by  small 

It  divides  and  subdivides  into  secondary  and  projecting   reticulate   septa.      The  internal 

tertiary  tiers  of  *' alveoli,"  each  cell  being  dorsal  and  anterior  half  of  the  lung  of  the 

*o4M  by  diasephnenta  of  which  the  struc-  chameleon  is,  as  usual  in  the  tauria,  minutely 

tare  is  identical  with  those  of  the  fix>g's  lung  cellulated.    Further  back  the  cells  become 

skody  described.    Each  cell  is  a  separate  larger,  and  the  septa  smaller,  until  at  the 

eayity.    It  doea  not  communicate  with  those  posterior  part  the  walls  consist  only  of  plane 

adjaoBDt  by  openings  in  the  septa.    These  membrane  both  less  vascular  and  less  can« 

septa  are  atilined  in  the  outspreading  of  the  collated  than  the  anterior.    The  ccecal  ex- 

rete.    Each  leptum,  as  in  the  frog,  tremity  of  the  organ  is  drawn  out  into  an 
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appendage-like  process,  which   reaches  the  it  is  more  effectually  employed ;  the  contact 

farthest  boundary  along  the  roof  of  the  abd<K  between  it  and  the  blood-web  is  fiv  mon 

minal  cavity.      These  appendages  may  be  extensive  and  intimate ;  while  it  acquires  s 

aptly  compared  to  the  abdominal  air-cells  of  higher  temperature  than  in  the  latter.     lo 

birds    which   communicate   with  open    ex-  these  several  particularly  cold   dife  froa 

treroities  of  the  bronchial  tubes.    The  *'  dia-  warm-blooded  animals, 

phragm "     in    the  mammals  precludes  this  />__     ^ «n 

interblending  of  the  thoracic  and  abdominal  Retptralory  Org^  ofFUha. 

organs,  or  the  diffusion  of  air  into  any  of  the  The  aquatic  type,  distinctive  almost  univcr- 

cavities  of  the  body.  sally  of  the  brnithing  organs  of  iavcrtebiatc 

With  reference  to  the  mintUe  structure  of  animals,  obtains  also  in  the  lowest  order  of  the 

the  lungs  in  the  saurians,  it  coincides  pre-  vertebrata.    Fishes  and  the  lower  amphibis 

cisely  with  the  account  given  of  those  of  the  respire  on  the  branchial  plan.    The  difcnence 

ramda.    Each  teplum  consists  of  a  central  between  a  gill  and  a  lung  rests  more  on  ap> 

basis  or  framework  of  elastic  fibrous  tissue  parent  than  real  and  ultimate  grounds.    In 

lined  on  either  side  by  a  reticulate  layer  of  the  last   anatomical   analysis  tfis  diflereooe 

vessels.    This  plexus  is  again  overspreiad  by  vanishes,  and  the  eye  is  arrested  only  by  dw 

a  **  hyaline  pavement  epithelium.**  Rich  tracts  close  structural   affinities  which  remioe  the 

of  ciliary  epithelium  mav  be  discovered  along  two  varieties  to  an  essential  unity  of  type,  b 

the  margins  of  cells,  the  course  of  vessels,  both^  the  blood  is  exposed  to  the  agenc^  of  the 

and  the  lines  of  condensed  structures.    The  aerating  element  by  means  of  reticulated  ves- 

double  layer  of  vessels  borne  by  each  septum  sels,  furnished  with  distinct  pariciss,  sod  pre- 

roay  be  noted  as  a  point  of  structure  dis-  senting  a  diameter  little  in  excess  of  that  of 

tinctive  of  the  reptilian  lung.    The  lungs  of  the  corpuscles  of  the  blood  ;  so  that  tbcK 

the  chelonian  reptiles  are  very  voluminous,  latter  must  travel  through  the  true  respiiatorj 

They  extend  over  the  whole  dorsal  part  of  capillary  in  a  single  series.    This  hset  denotes 

the  trunk  as  far  as  the  pelvis.    They  are  the  extreme  measure  to  which  the  subdhrbion 

fixed  by  the  pleura  to  the  ribs,  which  also  of  the  blood-stream  is  carried.     It  is  a  fiindi- 

separate  them  from  the  cavity  containing  the  mental  requirement  of  the  breathing  or;^, 

digestive  and  generative  organs.     They  are  that  all   structures   interposed   between  the 

SA'mmetrically  developed  on  the  two  sides,  blood  and  the  surrounding  element  should  be 

Through  the  centre  of  each  lung  longitudi-  reduced  to  the  utmost  degree  of  attenuatioo. 

nally  an  iinwalled  axis  extends  from  the  an-  Accordingly,  it  is  found  Uiat  the  epithdias 

terior  to  the  posterior  extremities.    This  b  overlying  the  rete  mralnle  consists  ot  a  «ii^ 

the  main  road  for  the  air-currents.    From  layer  of  attenuated  scales,  perfectly  destitute 

this  axis,  secondary  passages,  parietal ly  eel-  of  those  contained  parts  which  give  bulk  ami 

lulated,  radiate  towards  every  point  of  the  density.     In  no  instance  whatever  within  the 

circumferences  of  the  organ.    The  ultimate  limits  of  the  vertebrata  (excepting,  as  stated 

cells  are  yery  capacious.     They  communicate  already,  the  branchias  of  the  amphibia)  arc 

little  with  each  other.    Each  group  has  its  the  true  respiratory  capillaries  covered  bjr  a 

common   outlet,  thus  resembling  a  lobule,  ciliated  epitlielium.     Tnis  rule   applies  abo 

In  the  reptilian  lung,  however,  there  exist  to  the  branchiie  even  of  the  higher  invcrte- 

no  lobules ;  an  anatomical  particular  in  which  brata,  such  as  the  Crustacea  and  oephalopods. 

they  are  distinguished  from  that  of  all  mam-  The  gill  of  the  fish  differs  fronn  toat  of  the 

mafia.    It  is  a  criterion  of  lower  organisation,  crustacean  in  the  extreme  minuteness  with 

The  vibratile  cilia  which  line  the  nasal  and  which  the  blood  current  is  subdivided,  and  ia 

buccal  passages,  the  pharynx  and  oesophagus,  the  existence  of  specially  parietad  vessels  t 

the  larynx  and  trachea  of  all  reptiles  are  conditions    which     denote    an  \  intensified 

most  remarkable  for  tenacity  of  life  in  the  measure  in  the  function  of  breathing  in  the 

lungs  of  the  chelonia.    In  the  trachea  of  the  instance  of  the  vertebrate  animaL  — la  the 

turtle,  along  certain  tracts  of  the  lungs,  the  blood  of  the  vertebrata  the  floating  ccUs  sfv 

motion  ofcilia  may  be  detected  several  months  infinitely  more  numerous,  rdadvely  to  the 

after  death.    The  phyiiioloincal  value  of  the  bulk  of  the  fluid,  than  in  that  of  the  invcne- 

breathing  process  in  any  given  animal  cor-  brata;  —  a  fact  more  expressive   than  the 

responds,  not  with  the  volume  of  air  inspired  former  of  the  greater  activity  of  the  rcapn- 

per  any  unit  of  time,  but  with  the  measure  of  tory  process  in  the  vertebrate  than  ia  the  ia- 

tbe  blood-surface  exposed  to  its  agency,  iLe  vertebrate  animaL 

rate  at  which  the  blood-current  moves,  the  It  is  an  axiom  in  physics,  that  no  gas  is 

numerical  proportion  of  its  red  corpuscles,and  capable  of  passing  through  an  organic  septan 

the  frequency  of  the  respiratory  movements,  without  fint  assuming  Uie  fluid  form.    This 

The  small,  but  minutely,  subdivided  lung  of  axiom  destroys  the  apparent  difference  be* 

the  mammal  presents  a  much  more  extensive  tween  a  gill  and  a  lung.     In  contact  with  the 

surface  for  the  outspreading  of  the  rete  nnra-  gill  the  aerating  medium  b  alnad^  fluid:  m  the 

bUe  than  the  very  voluminous,  but  spacious-  case  of  the  lung,  it  takes  this  conditioD  onli  m 

chambered  lung,  of  the  chelonian.     The  toul  the  act  of  passing  through  the  partition  dnaliai 

volume  of  air  inhaled  by  the  mammal  is  less  the  blood  from  theextmal  medium.  Becwcca 

than  that  which  the  lung  of  the  turtle  is  the  gill  of  the  fi&h  and  the  true  lung  ofthe  vcr- 

capable  of  containing ;  but  in  the  former  case  tebrate  animal  there  is  discemibk,  however, 

it  is  mart  minutely  cfistributed  and  divided ;    this  differential  character,  that  in  the  ' 
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tfte  epithdium  elotliiiie  the  active  capillary  The  cells  investing  the  branchial  capillaries 
aflgmeats  forms  a  thicaer  layer  (than  in  the  are  not  structureless,  hyaline,  flattened  scales, 
latter.    This  is  the  only  true  and  ultimate  devoid  of  nucleus  and  granules,  as  though 
anatomical  distinction  between  a  gill  and  a  the  principle  aimed  at  were  merely  the  me« 
laoc.  chanical  one  of  Ihhmwg  to  the  extremest 
The  precedmg  general  (acts  will  form  an  practicable  limit  all  structures  between  the 
appropriate   introduction    to    the   study  of  blood  and  the  outer  mediiun.  They  constitute 
tpedai  details,  on  whidi  it  is  proposed  now  to  irregularly  oval  bodies,  carrying  a  nucleus, 
eoter.  and  provided  with  a  few  pellucid  molecules. 
The  Lancelet  (Branchiostoma^  occupies  the  No  cilia  exist  in  the  gills  of  fishes.     In  their 
first  mde  in  the  vertebrate  series,     it  exhi-  fixed  condition,  as  in  the  cyprinoid  families, 
biti  ue  branchial  organs  under  the  least  com-  in  their  concealed  situation,  as  in  the  shark 
plex  terms.     A  capacious  branchial  sac,  the  tribe,  or  their  exposed  and  free  position,  as 
dilated  oesophagus,  occupies  the  mid-portion  exhibited  in  the  higher  osseous  orders, — forms 
of  the  body.    It  communicates  with  the  ex*  enough  diversified,  these  organs  are  charac- 
tenor  in  front  by  means  of  a  large  oesophageal  terised  alike  by  the  complete  and  uniform 
openii^  and  bdiind  by  a  branchial  outlet  and  absence  of  vibratile  epithelium, 
s  abort  intestinal  canaL     The  parietes  of  the        7%^  Faseular  Syttan  of  the  BrandtitB, —  In 
itomach  display  special  provisions  for  breath-  fishes,  the  whole  force  of  the  heart  and  bulbous 
in^  under  the  character  of  membranous  du-  aorta  is  expended  upon  the  branchial  circula- 
pUcations  of  the  internal  surface.   These  folds  tion.    The  power  of  the  heart  is  materiall v 
are  iovetted  with  a  vibratile  epithelium.    In  reinforced  by  the  resilient  structure  which 
thii  particular  the  branchise  of  this  fish  ap*  composes  the  parietes  of  the  aortic   bulb, 
proach  those  of  the  lower  molluscs,  and  de-  This  structure  is  remarkably  contractile.    By 
part  from  those  of  all  other  fishes.    A  con-  all  standard  authorities  on  comparative  ana- 
Tcnient   arrangement   of   this    subject    will  tomy  the  muscular  nature  of  the  walls  of  the 
consist  in  first  studying  the  mucous  membrane  bulbous  aorta  is  admitted  without  question, 
of  the  bnuicbise  of  fishes  ;  2nd.  the  blood-  The  interior  of  this  "  bulb"  is  strengthened 
tjritem ;  and  3rd.  the  supporting  frame^work,  by  carnke  columna.   It  is  a  fact  of  no  common 
Mweoui  membrane  of  the  branchke,  —  The  interest  that  the  colour  of  the  muscular  struc- 
g^ls  of  fishes  are  lubricated  and  defended  by  ture  of  the  ventricle  is  higher  or  redder  in 
agjaiy  viscid  secretion :  this  is  the  product  of  ground-fishes  than  in  those  species  of  which 
die  epithelium.     This  hitter,  therefore,  even  the  habitat  is  superficial  in  the  water,  and  which 
OQ  these  parts  enacts  a  secernent  office.    On  are  gifled  with  tne  power  of  active  locomotion, 
the  plane  supo^cies  of  the  leaflets,  the  epi-  These  facts  are  indicative  respectively  of  supe- 
tbefium  constitutes  a  single  stratum,  resting  rior  and  inferior  degrees  of  muscular  irritability, 
inuaediately  on  the  expanse  of  the  reie  mira^  and  well  shown  to  conspire  with  other  proofs 
Ue,    In  tnis  situation,  as  in  all  others,  the  to  determine  a  difference  in  amount  between 
cpithehal  layer  is  supported  by  a  limitary  mem-  the  respmition  of  deep  and  surface-swimming 
brane.    From  its  extreme  attenuation,  how-  fishes.    The  valves  which  guard  the  proximal 
ever,  it  does  not  easily  admit  of  separate  defini-  and  distal  portions  of  the  huUms  arterhnts 
tion.  Neither  cytoblasts,  granules,  or  any  other  vary  in  situation,  number  and  size,  in  difTerent 
uBipature  particles,  mingle  with  or  underlie  families.  The  movement  of  contraction  which 
this  layer  of  aduU  epithelium.     It  is  difficult  takes  place  in  this  vessel  is  not  instantaneous 
to  conceive  the  niecnanism  of  their  renewal,  in  duration,  like  that  of  the  ventricle :  it  is 
In  the  interior  of  its  component  cells,  how-  slow  and  vermicular.      The  pressure  which 
ever,  the  eye  clearly  distinguishes  a  nucleus  is  thus  exerted  upon  the  column  of  the  blood 
and  a  few  pellucid  granules.    It  has  already  is  continuous.    The  near  proximity  of  the 
been  proved  that  these  latter  parts  are  almost  delicate  capillary  structures  of  the  branchis 
Mippmsed  in  the  epithelium  which  lines  the  to  these  powerful  centres  of  force,  demands 
scuve  capillary  segments  of  the  true  lung,  the  graduated  manner  in  which  the  aorta  re- 
Ot'  the  branchud  epithelium  of  fishes  it  may  acts  upon  the  stream  of  the  blood.  This  mode 
be  said  that  it  unites  the  glandular  to  the  me-  of  action  also  explains  the  purposes  subserved 
chanacalfiinctiott  of  the  pulmonary  epithelium,  by  the  "valves,**  which   in  some  instances 
that  its  office  is  exclusively  mechanical.    The  occupy  an  advanced  situation  in  the  vessel. 
iatihu  of  the  air-cells  is  not  a  secreted  pro-  The  abdominal  aorta,  which  results  from  the 
duct.    It  is  a  transpiration.  confluence  of  the  branchial  veins,  differs  con- 
Viewed  with  reference  to  the  principles  of  siderably  in  structure  from  the  pre-branchial 
exoamoaea,  a  layer  of  amorphous  granules,  division  of  the  vessel :  the  parietes  of  the 
the  cytoblanta  of  future  epithelia,  interposed  former  resemble  those  of  a  vein.    No  pulia" 
hctweeo    the  blood-vessels  and  the  super-  tiant  are  dctectible  in  the  abdominal  aorta  of 
ficial  strata  of  adult  cells,  would  obviously  fishes.    The  pulsatile  movement  of  the  blood, 
render  the  partition  to  be  traversed  by  the  derived  from  the  systole  of  the  ventricle, 
gases   engaged  in  respiration  very  inconve-  ceases  at  the  branchial  capillaries.     In  fish, 
oiently  dense.  The  structure  presented  by  the  therefore,  arterial  pulsations  exist  in  no  other 
epithelium  of  the  branchiae  implies,  that  in  the  part  of  the  circulating  system  than  In  that 
orgsnaofaaaAticreapiralion  the  blood  is  brought  limited   segment    which   intervenes  between 
IcH  directly  into  relation  with  the  external  the  branchial  network  and  the  cardiac  ven* 
thMinthose  of  atmospheric  breathing,  tricle.    Neither  the  head  nor  any  other  part 
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of  the  bodj  receiTca  blood  direcUy  from  ifae  vith  the  width  or  thi 
cardiac  ventricle.  The  cBrotidi,  the  homo-  truiikt,  pauing  throu) 
logues  of  the  BubclaTJBD,  the  hyo-opercutar 
mnd  orbiio-nasal  arteries  proceed  from  the 
abdoniinal  aorta  at  the  point  of  con6uence  of 
the  braachial  veina.  In  these  vessels,  thero- 
fore,  the  blood  is  arterinlised,  while  its  move- 
ment i(  impuUatile  or  venous.  The  pro- 
tuUive  agenta,  under  the  form  of  diminutive 
rmphatic  hearts,  which  Dr.  M.  Hall*  M. 
Fohman't',  and  J.  MiillerJ  have  shown  to 
guard  the  several  points  of  communicalioD 
between  the  absorbent  and  veuous  syalems, 
probably  renders  as  great  assisiance  in  cir- 
culaiing  the  contents  of  the  latter  as  those  of 
the  former  orders  of  vessels.  In  the  while- 
bait  (Clupea  alba  of  Yarrell)  these  micro- 
scopic hearts  can  be  most  perfectly  observed. 
From  a  consideration  of  the  preceding  iraita 
distinctive  of  the  circulation  of  fishes,  it  will 
be  afterwards  shown  that  the  laws  of  aquatic 
re»|iiration  are  destined  to  receive  new  eluci- 

Minute  Circulalion  of  Ihe  Branctua.  —  The 
branchial  BTteries  proceed  on  either  side, 
symmetrica.ly,  from  the  aorta,  and  travel 
through  a  groove  along  the  convei  border  of 
the  branchial  arches,  the  veins  lying  to  the 
outside  of  the  artei;,  that  is,  nexl  lo  the  pec- 
tinated fringe*  of  the  gills.  The  cartilage 
system  of  the  arches  and  that  of  the  penknile- 
ahapefl  procesxes  (bearing  the  nlticnate  bron- 
chial leaflets)  are  quite  distinct  and  uncon- 
nected save  by  fibrous  structure.  It  is  in  the  in- 
tervals between  these  solid  parts  that  the  trunks 

oflhe  vessels  are  disposed.  As  the  pectinated     ^  .p^  ,„,,„ .|„|,ffi|  J„„,„l  „„„mi  ■/ fc 

processes  (o.J%.  835.1  arise,  when  biserial,  bramMal  tny*  of  Of  Od-JUM.     (OwmL) 

alternately  from  the  arch,  the  arteriul  branche*  b,  tht  vumlu-  mplntatT  plto,  wbich  utol 
leading  to  them  observe  a  similar  arrange-  '"■■y  thne-fourtht  *i:rDKi  lbs  Oat  soibca  d  tks 
ment.  The  arteries  carrying  venous  blood  P'^?**t,.T?*''  H"  "^l*^  '".."'»  ^"^  *°^ 
invariably  run  along  the  thick  border  or  outer  ""*""■  l^f  o'  «dg.  of  lb.  pcaknifMbspsd  pxn* 
margin  of  each  process,  the  vein  occupying  airtiUge  (6)  at  right  angles  with  the  p 
the  innermost  edge.  A  branchial  process,  (a)  are  longer  than  the  corresponu 
attached  at  right  angles  to  tbe  convei  bonier  condary  veins  on  tlie  opposite  aide  l 
of  the  arch,  resembles  a  penknife,  the  back  bladelet ;  hence  the  one-sided  poaition  d'ikt 
of  which   corresponds  with    the    thick   and 

outermost  borders,  and  the  edge  of  the  blade  Fig.  836. 

with  tbe  thin  or  acute  side  of  the  process.  A 
string  carried  from  base  lo  point  would  mark 
the  position  of  the  branchial  artery  convey- 
ing venous  blood  :  brought  back  along  the 
•cule  edge,  it  would  denote  the  line  of  tbe 
branchial  vein  bearing  arterial  blood,  la 
the  marsiipio- branch ii  (as  the  myxine,  lam- 
prey, Ac),  in  which  the  gills  are  Gxed  and 
uioperculate,  this  is  also  tne  virtual  arrange- 
ment of  the  secondary  trunks.  In  tbe  lopho- 
branchii  (sea.horse,  pipe-fish,  &c.),  in  which 
the  brnnchix  are  tufted,  the  dis|)osition  of 
the  minute  vessels  is  not  dissimilar.  The 
JttU  surfaces  of  the  pen  knife- shaped  process 
are  gorgeously  festooned  by  foliaceous  multi- 
plications of  the  membrane  (^.  235,  b).    In 

Ihe  annexed  illustration,  mu  of  these  leaflet!        j,  „^„„,„  ,„,  „„u^  „„„  waiai  n 
has  been  shown.  In  length  it  does  not  coincide    drcsmfcrenUsI  border  of  ths  Icaflat. 

*  FjHjon  thaamlallonofthiBlood.  i..a.i  f,\h..,;.,«th.    ..,:it f-..*    IIm 

t  aing.dBr  ■y.Km  der  WiH«1ib>.n.    1817.  leaflet  {cj  bearing  the  Mw/fcrya^hpo^  Tt^ 

i  EloiienU  of  Phyiiology,  by  Dr.  Baly,  Sad  ed.     membranowiproceases,  bjr  which   Am  tt^ 


y  Dr,  Baly,  Sad  ed.     membranous  processes,  bjr  wbicb 
breathing  niruca  is  k>  extcnaiTdj 


RESPIRATION.  289 

art  plicni,  like  the  leave*  of  a  book,  in  close    stituted.  in  rarioiu  parti  of  the  body,  by 

imsMti  inOt  each  other,  the  unattacbetl    eU»tic  Gbrea.      In    the   oueoua   fishes   the 

uda  Batting  freely  ia  the  water,  the  currenl  _.         _ 

of  wbidi,  u  it  uaverRe*  the  branchial  pas-  ^"S-  '3'- 

ugM,  bouii^  directly  on  the  flat  Burfuces  oi        .  ' 

ilie  Itadeti,  Kparatea  them  efiectUBlly  rrom       ^.v 

each  olher.  Viewed  edgewise,  as  represented  V\ 

in  tlie  fulkwing  sketch,  the  arrangement  of  \   > 

lliese  respiratory  membranous  extensions  muy 

be  iDore  fuDy  understood.    On  the  bnuichiul  '. 

proMSBCs  afthe  eel  these  leaflets  amount  to  ', 

700  io  number  i  on  those  of  the  tiirbot,  to  > 

WO;  on  those  of  the  cod,  to  1000;  on  those  1 

of  the  nlmoD,  to  1400,     Esjwcial  attention  ! 

ii  innied  Co  Jig.  231.  It  shows  that  onlj/ 
(he  mucous  membrane  (i.  e.  the  layer  of 
epichdium  and  basement  membrane)  is 
imilr^  opon  ilseir,  so  as  to  assume  the 
Ibrni  of  folds,  Utt  tlratHM  of  eapiUaiy  blood 
ieag  oMgle.  From  this  beautiliil  arrangc- 
neot  it  results  that  the  blood,  in  its  passage 
thraugb  the  labyrinth  of  this  plexus,  must 
[taaA  two  atiles  of  an  extremely  divided 
unva  to  the  agency  of  the  circumfluent 
BcdjuoL  If  the  network  of  veaseU  were 
iluplicatad  upon  a  supporting  basis,  only 
one  ude  of  the  sheet  of  blood  could  re- 
tire the  influence  of  the  surrounding  me- 
dium.  Regarded  mechanically,  such  a  plan 
■onld  present  little  of  the  delicacy  and  per- 
fectioa  which  really  distinguishes  this  most 
elabonte  tpedmen  of  organised  structure. 
Tlw  Jtwile-uyer  disposition  of  the  respiratory 
leads,  doubling  thus  the  surface  of  exposure, 

obuio*  aa  the  unWerMlly  prevailing  type  of    „._   ™_ „  , 

•tmctare  m  the  breathing  organs  of  aquatic  \Onginid.') 

niiaals.     It  ia  an   ammeemetit  which   fuel-        a,i«:iiaD  of  ibebrsDcbiil  aich,  wbich,  In 

liuies  in  a  tery  remarkable  manner  the  inter-    tt/tita,  consiils  of  well-iiisrked  bone. 


SitlHal  framework  of  Ut  lamdUofOu  gUb  ia  Artet 


dunge  of  ums  between  the  blood  and  the  "'"ginoi*  of  soflcarUlsgei  i,  m«k»  the  janction 

W.    ThVcipilUry  vessels  of  the  branchii  w'^Tl!^  ^^^f  S^/tT/l.'i^^  Ji!' „,  iJ  rt?i^^ 

^  fithes,  in  mlemal  diameter,  exceed  very  f^^  q,,  fon„er.  e,  illoiiiatM  that  portion  of  iha 

little  the  long    axis   of  the  blood -corpuscle,  ftsmework  wbicb  occupies  the  oUum  border  of  (ha 

Tbc  iDtenMl  calibre  of  these  channels  varies  lamelU,   exbiblting  its  extenuJ   lhjc±  marKiaal 

Ifooi  U-  to  ,*„  of  an  inch  ;  the  btood-cor-  ^"^  chuind  deatinsd  to  coBvey  the  branchial 

n..^u  ■     .k  ^Sj        _     .„    -  >!..  in«™  J!  arttry  from  the  baie  to  the  apex  of  the  lamella 

pu«le  m  the  cod   measure  in  the  long  dia-  ^„^  ^^  p^  ^  the  .ieletd  fabric  whkh 

■otter  1^11   iDch,  and  the  channels  forming  coincides  in  siiuation  with  the  acuu  mai^n  of  ifaa 

the  capillary    network    present  in  all  parts  lamelli!  c.  marki  ibeaituation  of  tbebruichial  m'a 

Jiri'ciAeiy  the  sMne  calibre.  as  it  emerges  from  the  iiinermoet  aipecl  of  It 

Carmage.      or    Supporlmg     Stolen    of  iht  supporting  the  Uteral  proies—  '  -'■■-'•   >■ 

Brm^.  —  The  skeleton,  of  fiahes  are  itruc-  '^^^^^^^  """S  T 

liirally    distinguldiable    into   three    classes ;  ^     ~'' 

the  oucotis,  fihro-cartilaginous,  and  true  car-  branchial  skeleton  presents  itself  under  the 

(ilaginouB.     In   the  conventional  language  of  niost     rradilv      distinguiahtble     characters. 

CMDoantive  anatomists  the  last  is  described  From  this  class,   accordingly,   the  following 

s*  the  least   completely  organised,   and   the  illustrative   details    will     be     drawn.      The 

first  the   most.     This   distinction,  however,  respiratory   segment    of    the   skeleton  com- 

vhicfa  obluoa  in  the  adopted  nomenclature  prises  the  hyoid  system  and  its  dependen- 

of  science,  has  no  counterpart  in  thst  portion  cies,  in   which   are   included   the   bninchio- 

of  the  akeleton  which  sustains  the  foliage  of  stenl  rays  and  the  branchial  arches,  on  which, 

■be   braochi^.      In   the   vrlmmyttM  JIunnlu  finely,  Is   elaborated  an  exquisite   arrange- 

tbe   wicker-work  of  cartilage  which   Miiller  ment  of  solid  pointa  upon  which   important 

has  railed   the  eartilacinoiis  basket   of   the  mechanical  functions  devolve,  in  the  move- 

brandtis,  and  which   Prof.  Owen  regards  u  ments  of  the  apparatus  of  respiration.*     The 
bomologDiis  with   the  epibranchial  syatem  of 

oaieouB  fiabc*,  detaches  processes  of  almost  *  Aa  It  Is  ths  deaign  of  this  papar  to  refer  no 

supply  a  merhanieal  support  to  the  .lender  ^^iJ,  ^  j,i„.„  rtrtiew%.  1  mast  nfte  ths 

mpiratory  IoIibm.    In  the  myxinoid  families,  reader,  for  tb*  sdution  of  Ihe  bomologieal  and  laia- 

canilage  and  caLngcrou*  atrueltirea  are  sub-  ological  details  oa  tbis  •abjacl,  to  tb«  work  ot ' 
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gill-bearing  arches  are  not  composed  of  single 
undivided  curved  bones,  but  of  several  ele- 
ments, adjusted  with  express  reference  to 
the  elasticity  and  flexibility  of  the  whole. 
Six  of  these  arches  are  primarily  developed, 
and  five  permanently  retained.  The  first 
four  support  gills,  the  fifth  is  beset  with  teeth 
which  guard  the  o|)ening  of  the  gullet :  this 
latter  is  termed  the  pharyngeal  arch;  the 
rest  the  branchial  arches.  From  the  convex 
side  of  the  branchial  arches  a  double  series 
of  interlocking  penknife-shaped  processes 
radiate.  On  the  flat  surfaces  of  these  pro- 
cesses a  gorgeous  arrangement  of  mem- 
branous leaflets  is  disposed  in  a  transverse 
manner,  each  leaflet  standing,  as  already  de- 
scribed, on  its  edge(^.  237.).  Thb  rich  foliage, 
bearing  the  complex  web  of  the  respiratory 
capillaries,  is  itself  sustained  by  a  machinery 
of  elastic  solid  parts,  hitherto  unknown  in 
comparative  anatomy. 

The  series  of  curvilinear  bones  denomtn- 
nated  the  arches  of  the  branchis,  and  exhi- 
bited in  section  at  a,  fig  237.,  are  inferiorly 
attached  to  the  sternal  chain  of  bones,  pro- 
ceeding upwards  and  backwards,  and  describ- 
ing a  curve,  which  in  different  genera  varies 
in  degrees  of  sharpness,  and  which  finally  affix 
themselves  by  means  of  lieaments  to  the  base 
of  the  cranial  bones.  Inese  curved  bones 
are  constructed  of  several  separable  pieces, 
adjusted  with  artful  reference  to  the  resilient 
properties  of  the  curvilinear  figure.  The 
act  of  opening  the  mouth  in  the  fish  deter- 
mines a  consecutive  series  of  movements, 
which  end  in  the  preparation  of  the  gills  to 
be  traversed  by  the  branchial  current.  By  an 
appropriate  intervening  mechanism  the  move- 
ments of  protruding  and  retracting  the  mouth 
occasion  irrespectively  the  approximation  and 
separation  of  the  branchial  processes,  accom- 
panied by  an  alternate  increase  and  decrease 
of  the  curvature  of  the  sustainin;;  arch.  The 
straight  penknife-shaped  processci  (I,  2. 
Ji^,  239.  x.),a8  stated,  diverge  from  the  convex- 
ities of  the  branchial  arches.  In  nearly  all 
the  osseous  fishes,  these  processes  form  a 
double  series,  the  gills  being  accordingly  dis- 
tin^ished  as  biterial.  In  those  genera  in 
which  thcne  processes  form  a  single  line  the 
gills  are  said  to  lie  unuerial.  In  the  genera 
cottui  nmll-heads),  tahrmd/e  (rock -fish  or 
wrasses),  sebastes,  ^Norway  haddock), 
8corp«nid«  (hog-fish),  Teidae  (John  Dor)', 
ftc),  the  nilotic-fishes,  po/ipfents,  gobroidae 
(blennies  and  gobies),  LjM(itgaMlidit,  a  genus 
of  small  sucker-fishes),  and  the  cyclopterids  or 
lump-fishes,  ma^  be  ranged  under  one  great 
group,  characterised  by  threr  biserial  and  one 
uniseriat  gill.  The  genera  sophiids  (angler), 
batrachoida*,  the  tetraodons  {or  globe-fish), 

Owen  on  Fishes :  Rymer  Jone.4*A  Animal  Kingdom ; 
Article  Pim-ks,  in  thit  work,  by  Prof.  R.  Jones ; 
Art  Skblbton,  by  Mr.  Maclise.  I  wish  only  here 
to  obserre,  Uist  the  bmncbial  arrhes  appertain  to 
the  apparatofl  of  the  viareral  skeleton,  and  m  antero* 
p<«sterior  onlor  sacceeil  the  hyoid  arch,  on  the  key- 
•tone  of  which  they  are  more' or  le^^  dependant,  and 
the  alterxdd  coiifiguratioii  of  which  they  more  or  lest 
follow. 


the  diodons  (commonly  called  the  tea  porcu- 
pines),  and  that  curious  genus  of  bioooik 
terns  found  on  the  seas  of  the  Molloccis,  the 
gill  opening  in  which  is  united  by  tnuunrene 
partitions  of  membrane,  are  chancterited  bjr 
three    symmetrical  bueritd  giUa.     Other  lea 
regular  genera  present   other  diversities  in 
the  disposition  of  the  branchial  prooBses* 
The  penknife-shaped  processes  (Jig.  2S7.V 
which  radiate  from    the  convexities  of  the 
branchial  arches  are  bony  in  the  osseous  fidie?; 
but  only  that  part  of  the  solid  basis  of  the 
process  is  bony  which  corresponds  with  and 
forms  the   substance  of  its  blunt  or  thick 
margin.    In  the  cartilaginous  orders  tfaii  por- 
tion is  composed  of  cartilage,  the  coaiponeat 
cells  as  well  as  the  outline  of  which  are  vcfy 
dissimilar  to  those  of  the  former  class.  As  ia* 
dicated  in  the  above  illustration,  that  piece 
in  the  skeleton  of  the  branchial  proceu  which 
forms  the  obtuse  border  exhibits  a  groove 
seen  sectionally  at  (6, 6,  JSg,  237.),  wermt 
for  the  lodgement  of  the  proceMl  bruKfc 
(g)  of  the  branchial  artery.      The  iotenul 
edge  of  this  bony  piece  ia  dentated  by  pfY>* 
jecting  spines,  adapted  perfectly  to  support 

rtg.  238. 


Phm  exkihUing  cAe  ikeUtal  framework  of  tkt  hmt^^ 
of  the  giUM  of  Fuh  m  tramaoerm  ^gctiom.  (CM- 
ginal.') 

a,  showi  the  osaeo-cartilsge  of  the  obtoae  aisrr^ 
of  the  lamella,  presenting  three  distiiict  variftir*  «^ 
component  cells,  and  on  the  external  edgv  aptnir.; 
into  a  groove  for  the  lodment  of  tbe  bfancb'tl 
artery  a*,  from  which,  on  either  side,  tba  altinui* 
ramusculi,  emptying  themaelres  into  th«  r*  mxm- 
bUe  of  the  leaileta,  nuv  be  seen  to  proceed ;  4  ari 
c,  c,  define  the  beautirul  framework  whicfa  lict  |«' 
rallel  with  the  acuta  border  of  Che  i*-»*»^  t\* 
lateral  processes  c,  r'  stretchiais  on  either  Ade  ai.  •  c 
the  circamference  of  the  membnuioaa  leallKs,  pi«* 
venting,  by  their  continuously  acting  eiact^  :«. 
the  injurious  folding  of  the  latter,  and,  tbrrvi  ' 
the  tangling  of  the  respiratory  web  of  c«|>ilUn«^ 
The  extremities  of  these  prorcaees  an  proJaccd  l-« 
means  of  the  cnried  elastic  Abrae  shown  ia  iW 
plan.  The  dotted  lines  define  tha  area  of  lb*  *»- 
spiratory  membranous  leaflets  soppeftiag  the  ca- 
pillary network. 


*  SeeTarrel  on  British  Fishes;  Ueom  d*Aaa- 
tomie  Compan$e,  par  H.  Cvricr;    Ow«si*s  I^- 

ture^  on  Comparative  Anatomy,  vol  ti;  !!«•-« 
on  th(*  Structure  and  Phvsiology  of  Ftebre,  IT*  . 
Art.  Pis<  KM,  in  this  Cyclopedia;  Werner's  Ixm- 
tomy  of  Vertebrated  Animals,  by  Talk*  1M&. 
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ffae  soft  ttructures.     This  part  is  represented  hend  the  o£Bce  which  devolves  upon    this 
tnmsTersely  in  Jig,  238,  in  which  also  the  apparatus.    By  means  of  two  needles  the 
disposition  of  the  constituent  cells  may  be  recent  branchial  ray  may  be  separated  into 
reinarfced  to  bear  advantageously  upon  the  two  longitudinal  halves,  to  the  inner  of  which, 
mechanical  functions  of  the  parts.  As  regards  exclusively,  the  membranous  leaflets  remain 
the  arrsogement  of  these  cells,  this  piece  in  the  adherent,  a  circumstance  which  illustrates  the 
fhunework  of  the  gill-process  may  be  divided  anatomical  connection  between  these  softer 
into  two  parts,  by  a  longitudinal  line,  on  t  he  parts  and  the  delicately  adjusted  framework 
outer  side  of  which  the  long  axes  of  the  cells,  of  the  internal  border  of  the  leaflet.     The 
which  are  oblong,  are  directed  transversely  elastic  transverse  processes  (c,  c),  from  their 
wifh  respect  to  the  inner :  the  axes  of  the  constrained  curved  position,  constantly  tend 
ceib  are  parallel  with  that  of  the  processes  of  to  straighten   themselves,    and    to    convert 
which  they  are  the  constituents  piarts.     This  the  curved  into  a  direct  line  of  action.    This 
smu^gement   is    most  distinctly  marked  in  straightening  tendency,  which  is  a  constantly 
those  genera  in  which  the  skeleton  is  little  and  unreroittently  operating  force,  constitute 
calcified.    Functionally  considered  the  piece  the  immediate  agency  under  which  the  tang- 
occupying  the  blunt  edge  of  the  process  de-  ling,  folding,  or  crumpling  of  the  leaflets  bearing 
terminea  its  penknife-like  contour,  and  confers  the  capillary  network  is  rendered  impossible, 
strength  ana  straightiiess  of  direction,  thus  Under  the  ceaseless  operation  of  this  resilient 
fiivouring  the  contact  between  the  respiratory  propert)r,  the  true  breathing  surface  is  r^u- 
foliage  and  the  surrounding  medium.     It  dis-  iarly  maintained  in  a  state  of  uniform  exten* 
charges  the  passive  ofiice  of  sustaining  the  sion,    and    that    at   a   degree  of  lightness, 
soft  structures  and  of  extending  the  plane  measured  with  wonderful  precision,  to  suit 
aaperfides  over  which  the  branchial  blood-  the  exigencies  of  structures  so  surpassingly 
ressels  are  distributed.  refined.     A  superficial  consideration  indeed 
The  internal  or  acute  margin  of  the  bran-  might  have  sufficed  to  render  it  improbable, 
chial  process  conceals,  in  the  recent  structures,  that  a  system  of  blood- channels  of  such  ex- 
uoder  the  labyrinth  of  the  superimposed  re-  treme  delicacy  as  that  which  constitutes  the 
Apiratory  membrane,  a  skeletal  mecnanism  of  breathing  apparatus  of  fishes  could  exist  un- 
citurular  novelty  and    beauty   {f.  Jig,  238.)  injured,  unless  by  aid  of  a  basis  of  support  at 
From  the  innermost  side  (near  its  root)  of  the  once  appropriate  in  its  physical  qualities  and 
denser  piece  which  lies  parallel  with  the  outer  mechanical  disposition, 
margin  of  the  lamella^   a  less  dense,   more  Morbid  anatomy  of  the  lungs  and  air  pas* 
traittparmt,  and  more  cartiliige-like  process  sages.  -^  It  is  possible  in  the  space  here  al- 
U.>^.  238.)  rises,  to  advance  along  the  in-  lowed  to  do  little  more  than  to  enumerate 
ternal  margin  of  the  lamella  from  its  base  to  the  pathological  conditions  to  which  these 
its  extreme  apex.    From  either  side  of  this  parts  are  liable.    The  diseases  of  the  lungs  and 
process,  at  right  angles,  processes   (/  and  bronchi  since  the  era  of  Laennec  have  re- 
rc),  still  more  slender,  delicate,  and  trans-  ceived  a  considerable  share  of  the  attention 
parent,  are  detached,  to  follow  for  some  dis-  of  pathologists.    The  normal  anatomy  of  the 
taocethecircamference  or  free  margin  of  the  lungs  is  now  known  with  precision.     The 
menbranous  leaflet  on  which  the  vascular  characteristics  of  the  alterations  of  structure 
network  is  outspread.  which  in  disease  they  undergo,  within  recent 
This  part   of  the   skeletal   fabric  of  the  j'ears  have  also  been  defined  with  correspond- 
bnnrhiai  lamella  is  actively  and  importantly  mg  precision.     The  community  between  the 
concerned  in  the  mechanism  of  the  respira-  bronch ial  and  pulmonarv  circulation  established 
tory  function.     It  is  to  tlie  branchiae  what  by  the  recent  researches  of  Dr.  Heale,  will 
tlie  ribs  are  to  the  mammalian  lungs.  The  fine  probably  oblige  pathologists  to  modify  their 
eitremitiea  of  these  transverse  portions,  as  views  with  respect  to  the  supposed  distinct- 
»een  in    c,  r,  taper    ofl^  into  a   species    of  ness  and  independence  of  the  diseases  of  the 
curfy  fibre,  which  travels  accurately  along  the  lungs  and  the  bronchi.     The  following  tabu- 
extrcme  mtargin  of  the  membranous  leaflets  to  lated  arrangement,  as  given  by  Rokitansky,  in 
the  point  (a)  at  which  the  latter  rest  upon  the  4th  vol.  of  his  Pathological  Anatomy,  ex- 
the  flat    surface   of  the  osseo-carttlage  of  hibits  the  abnormal  conditions  of  these  parts 
the  obtuse   margin.     The  axis  which   sup-  in  lucid  summary. 

p*»rts  this  system  of  clastic  **ribs^  (in  sec-  ,   tx  ii  •            j             ^^       *• 

»;..•      •            J    j\        i^'u'^          I       .u  1.  Deficiency  and  excess  of  formation. 

tH>n    at  c  and    d)    exhibits  under  the  nu-  ^  Deviations  in  size. 

croicope    a   median  transverse    line    appa-  a.  Morbid  dilaUtions  of  the  air  passages. 

itntly  filled  with  an  oleaginous  fluid,  which  b.  Dilatations   of  the   larynx   and   of  tha 

communicates  with  the  moniliform  system  of  trachea. 

celK   occupying   the   axes  of    the    curved  e.  Dilatation  of  the  bronchi. 

-r-j--  /^    K      Z              I    1 1    *..  ^    r          *L  rf.  Contraction  of  the  air  pa'uwges. 

pieca  (e,  r).  where  proL«b  v  it  performs  the  ^  Hypertrophy  and  Atrophy.  ^ 

two-fold  office  of  mechanically  distending  and  s.  Deviations  in  form. 

n^rishing  the  parts.     No  vestige  of  an  Ha-  4.  Deviations  in  position. 

Persian  onlcr  of  canals  can  be  discovered  in  5.  Interruptions  of  continuity. 

•ny  portion    of  this   branchial    framework.        6.  Diseases  of  texture.  

Tiim.  ^^1^ \         e  rr                    r  A.  Diseases  of  the   mncous    membrane    and 

The  c^careous  panules  of  Tomes  are  dis-  ^^  ^^^  subjacent  areolar  tissue. 

tnboicd  irregularly  over  the  panetes  of  the  a.  Hypciwmia  and  Anismia. 

cartilage  cells.    It  is  not  easy  to  misappre-  b.  Inflammations  of  the  mucoos  roembrsnei 
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1.  Catarrhal  inflammation.  small  bronchi  and  those  near  the  mafitfcs  and 

a.  ^cnte.  borders  of  the  lungs  are  most  liable  to  suffer 

2.  Exuda^YTproceasesCcroupousmflam-  this  change.     The  walls  of  the  tal« at  the 

mation.)  dilatations  are  hypertrophied  and  thickened. 

8.  Pa5tularinflamroation.  Sometimes,   with   the  saccular  rariety,  the 

4.  The  typhous  process  on  the  muooos  same  parts  are  relaxed  and  attenuated. 

membrane  of  the  air  passages.  jhe  hwnchitic  coVapsc  of  the  lungs  octun 

c.  I-jfl*^maUon  of  the  submucous  areolar  „„^^^  ^^^  jj^^j^^^  ^j;^^^  ^^^  jjj^  ^ 

d.  Ulcerous  processes.  ^^^  the  limited  or  lobular  form.    Of  tbetc 

e.  (Edema  or  the  mucous  membrane  of  the  air  the  latter  variety  is  the  more  striking  or  rb- 

passages.  racteristic,  and  has  been,  especially  in  the 

/  pangrene  of  the  air  passages.  lungg  of  children,  the  subject  of  more  discus- 

B.Vs^Ttire?:SCnous  skeleton  of  the  ?ion  than  the  former.    But  the  f.«u^fen« 

air  passages  ^^  hy  nir  the  more  common,  ami  isof  nequent 

a.  iDflammation  of  the  perichondrium  of  the  occurrence  in  its  slighter  degrees.    In  both 

laryngeal  cartilages.  conditions  the  pulmonary  tissue  presents  s 

6.  InflammaUon  and  softening  of  the  epi-  dark  violet  colour  as  seen  beneath  the  pleun ; 

c.  oSifiaSon.  internally  it  is  red.  ^^  .  ^  . 

d.  Adventitious  products.  I"  considering  the  causes  which  tend  to 
7.  Anomalies  in  the  contenu  of  the  air  psssages.  produce  this  condition  they  seem  to  resohc 

Abnormal  Condiiioru  of  the  Lutuft.  themselves  into  the  following:  1st.  the  exi»t- 

1.  Deficiency  and  excess  of  formation.  ence  of  mucus  in  the  bronchi,  which  is  more 

aS?pS       ""•- ^yP^'^^P**^  '^  liable  to  produce  obstruction  according  as  it 

8.  Anomaliei'in  form  and  posiUon.  «  more  thick  and  viscid ;  and  8ndly.  we^nc^ 

4.  Diseases  of  texture.  or  inefficiency  of  the  respiratory  power;  Srdiy 

a.  Rarefaction  of  the  pulmonary  tissue  inability    to  cough    and    expectorate,      i^ 

(Emphysema.)  these  conditions,  the  first  must  be  considered 

UMUiS"^'''"  pnlmanary  ^  j^e  exciting  cause,  the  others  as  prwtir 

c.  By'^min,  (stasis).    Apoplexy  of  ?<>««??•  cooperating  with   the  first,  but  in- 

the  lungs.  capable,  without  it,  of  produanff  coluDse.* 
fl  Aniemia  of  the  lungs.  \¥ith   bronchitic  collapse   of  the  lung  *u 

e.  (Edema  of  the  lungs.  almost  always  associated  rwmkmema  of  the 

monilo  ^"^^  "^  ^*''  *""^  ^^^'  unaffectedportionsofthesamelung(Oaiidnef\ 

l.Cro!IUas    pneumonia,    typhous  ,_  InJiarnnmtiM  of  the  mmema  membr^^ 

pneumonia.  bronchi  produces  changes  which  aie  dcooCcd 

2.  Catarrhal  pneumonia.  by   redness  and   tumidity  of  the    tissue,  s 

8.  Inflammation  of  the  interstitial  secretion  of  muco-serum,  punileot  mucus,  or 

tissue  of  the  lungs  (Interstitial  pug^  accordinjj  to  the  stage  and  totensty  of 

*°Sr''"^^'''^""  *'TO!T.r  b-the  condhioc  of  «,-^ 

A.  Gangrene  of  the  lungs.  iuppuration.     The    swelling   of  the  nnoous 

t.  Softening.  membrane  and  sub-mucous  ttaMie,  which  a»- 

*.  AdvenUtious  products.  aumes  the  form  of  watery  infiltntioo  into  thr 

The  preceding  distribution  of  the  morbid        *  For  a  ftill  discussion  of  this  intetesting  mN«<-i. 

conditions  of  the  air  passages  may  be  advan-  ■*•  **  Pathological  Anatomy  of  Bronchitis*  and  t'.« 

tageoiisly  methodised  under  two  heads  :  first,  2!:!!5!!*?f 'r^'-J?^''?!!?^!!^^^^ 

•k^L-^  ^c^u^  u-^ l:  /      j  £      I  •    .^l  1  struction.      By  W.  T.  tiairdner,  Ivdin.  il»a.    *»- 

those  of  the  bronchi  (as  defined  m  the  account  „oire  sur  one  DistincUon  nouveUe  de  dnx  F^m** 

ot  their  normal  anatomy)  ;  secondly,  those  of  de  la  Bronchite;  pT4c6d4  de  qoelquMeoMMmti^'t* 

the  lungs.  g^n^rales  sur  rinflammation  de  la  mtmbnm  ■  <* 

The  bronchi  are  liable  to  several  forms  of  R"****  <*«»  voies-acriennea.     Par  J.  H.  &  h^A*. 

inflammation :  ^/r^»^«J,  ,^'?^"^«*  ^«  1*  Mif^ln*.  Sept  jt  ut 

1848.    Blemoire  sur  qneiaues  Partica  dc  ni !«••'« 

a.  Acute  bronchitis.  ^^  I*  Bronchite  et  de  la  Bnmcbo-piMiiaooi*  ii*t 

b.  (thronic  bronchitis.  '««.  E°*'«"J^  J^'''^  ^"^^  ^  ^^^  ** 
rf.  PI ..*:<*  Ki^r«n<»k:»:..  smvantes.)  MemoirB  sur  la  Sroncho-pMBMu  ' 
e.  Plastic  bronchitis.  Verioulaiii  ehes    les  EnfantSL     (RifviUlle: 


Chinirgicale  de  Paris,  1852.    Par  ks  Dn.  Ben.>> 

CoUapte  of  the  iungt  shoultl  be  considered,  «t  Rilliet.)     Traits  Pratique  dcs    Maladjcs   t-^ 

pathologicafiy,  as  rightly  ranking  under  the  Noureaux-Nes,  Ac.    Paris,  185<.    ParSI.Bi»*> 

denomination  of  the  diseases  of  the  broncbi.  rJ^IT'^^^\S^7^"^.?^^L  ^-ilTA^i';/ 

Tl.«  f.^^...  r^»m.  ^f  ^.iA»«    —I  JL  benerales  de  Medicin,  oo  the  ••Aat  ftacal*  «#»i ' 

The  various  forms  of  asibmu,  and  boopuig  ,„„g^  ^^  y^i^^    o„  ^^^  jn^,,,^  ^  u^  orj:a».  ■ 

coughs  belong  to  this  species.*  Circulation  and  Respiration,  Art  Atekrtaia   !•• 

dilataiion, 

dilated  at 

*kii   ««MM.^    *ir«\m»*.«;^»   :.   .^.^-.i—      tuI  "^"-   i>y  ur.  Awenon.  i>erlieci>a«UB»ua  «w  i. 

the  SMom^  the  dilatation  is  saccii^r.     The  tpiraUonundClrculaUon.  ByM«ndeb»h«.  B^tn.. 

«  „  .    .  ...  sur  Experimentellen  Patholocie  und  PIit»%"'  .^ 

•  For  an  acronnt  of  the  morbid  sUtis  of  the  By  M.  'Kanbe.  Die  Bronrhttl7der  Rindcr;  U- 

Isrynx,  and  upper  part  of  the  trachea,  see  Art.  1849.    Dr.  Fuchs.    Diseases  of  In&Brr  and  1  h" 

^••■y"-  hood.    West, 
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areolar  dssue»  being  accumulated  at  individual  air-vessels  into  the  substance  of  their  walls, 

spots,  is  important  and  worthy  of  great  atten«  or    between    thetn    into    a  supposed    inter* 

tioo,  on  account  of  the  facility  with  which  it  vesicular  tissue.     From  Morton  and  Bayle 

ioterferes  with  the  calibre  of  the  tubes.  to  Rokitanflky  and  Lebert,  advocates  for  each 

Chrome  inflammation  of  the  bronchial  mem-  of  these  "seats  of  election"  have  contended 

braoe  ^ves  rise,  especially  in  parts  abounding  in  turn.    The  free  or  aerial  surface  of  the 

io  glands,  to  gUmdular  hypertrvphy^  mucous  air-cells  is  now  the  commonly  accepted  si- 

polMi,  epUMehai  growths,  spongy  and  velvety  tuation  of  the  tuberculous  deposit. 

thicKening,  relaxation  of   the  muscular  and  The  nature  of  the  tuberculous   matter  is 

fibrous  elemenUf  Jbllicular  ulceration,  &c.  not  less  disputed  ;  witness  the  following  defi- 

The  pathological  conditions  of  the  broncho-  nitions :  — 

pulmonary  mucous  membrane  differ  in   no  Tubercle  is  a  specific  exudation  (Ancell). 

respect  from  those  of  any  other  membrane  of  Tubercle  is  a  degraded  condition  of  the 

this  class.  nutritive  material    (Dr.  C.  J.  B.  Williams). 

In  plastic  or  exudative  bronchitis  are  cha-  Tubercle  is  composed  of  the  products  of 

ractensed  by  a  morbid  action  of  a  croupous  inflammation    (Reinhardt). 

nature.  Tubercle  is  composed  of  the  dead-tissue 

In  bronchuil  croup  the  tubular  exudations  elements     (Henle). 
from  the  larger  bronchi  present  a  calibre  in-  Tubercles  themselves  consist  of  abnormal 
ferady  proportional  to  their  thickness,  and  epithelial  cells    (Dr.  W.  Addison), 
those  thrown  oflT  from  the  finer  ramifications  Tubercles  are  composed  of  metamorphosed 
occur  as  solid  cylinders.  organised  elements ;    a    metamorphosis  co- 
Asthmatic  aflfections  may  either  have  their  ordinate  with  the  fatty  and  the  waxy  de- 
excitiog  cause  in  the  lungs  or  in  the  condition  generations    (  Virchow). 
of  some  remote  organ.     They  partake  of  a  Tubercle  is  a  product  secreted  from  the 
nenrous   and   muscular  character,    and   are  blood   by  the  epithelium  lining  the  air-cells 
frequently  caused  by  a  collapse  of  a  portion  (Schroeder  Van  der  Kolk*). 
of  the  lung.     The  collapsed  part  operates  as  The  mechanism  of  emphysema  is  still  sub 
ao  excitor  of  the  muscular  spasm.  judice.     Some  authors,   with    Laennec,  ex- 
English  pathologists  recognise  the  follow-  plain  it  on  the  supposition  that  the  walls  of 
ing  forms  of  disease  proper  to  the  parenchyma  the  air-vesicles  yield  under  the  force  of  the 
of  the  lungs:  —  Pneumonia,  or  inflammation  air  when  the  expiratory  current  is  impeded, 
of  die  celUtissue  of  the  organ ;  gangrene ;  Another  class  of  writers  attribute  it  to  an 
knorrhage :  oedema;   emphysema;  phthisis;  excess  in  the  inspiratory  force.     Mr.  Rainey 
esacer,  contends  that  the  parietes  of  the  air-cells 
Inflammation  of  the  vesicular  tissue  of  the  suffer  a  change  of  structure  by  fiitty  dege- 
langs  is  maiiLed  by  the  exudation  of  the  co-  neration,  and  that  this  change  stands  to  em- 
kNired  elements  of  the  blood.    This  fact  was  physema  in  the  relation  of  a  causal  condition. 
OQce  supposed  to  prove  the  absence  of  epi-  Dr.  Gairdner  affirms  that  emphysema  of  one 
thelittffl  m  the  air-cells.    This  inference  is  portion  of  the  lung  cannot  occur  unless  a 
erroneous.                                                   ^  collapse  has  happened  in  another  part.    Em- 
Inflammation  of  the  lung  is  divided  into  physema  fills  up  pneumatically  the  space  lost 
tkree  stages,  according  to  the  consistency  or  by  the  collapse,  and  no  more.    The  chest 
physicai  condition  oF  the  exuded  product,  can    only  be  JUledi   it  cannot  be   inflated 
The  first  is  that  of  engorgement  \  the  second  beyond  a  given  inspiratory  limit.     The  air- 
is  that  of  hepaiisatkm  ;  the  third  is  that  of  passages  of  the  empnysematous  portions  are 
^y  hepaiisation,  frce^  not  obstructed.     If  already  the  cavity 
Gangrene  of  the  lungs  occurs  under  /i/h)  of  the  thorax  be  unijormly  filled,  it  is  certain 
anatomical  forms,  the  diffused  and  the  cir-  that  emphysema  is  rendered  physically  im- 
cuHKcribed.  possible.      Emphysema  is  plenum  counter- 

Cancer  of  the  lung,  roost  common! v  of  the  balancing  collapse — a  vacuum, 

coccphaloid  species,  occurs  in  the  forms  of  It  is  yet  by  no  means  determined  to  what 

secondar}'  nodules  and  primary  infiltration,  extent,  if  at  ail,  the  shedding  or  desquamation 

accompanied  or  not  by  tuberous   formation  of  the  epithelium  of  the  air-passages  takes 

<>n  either  mediastinum  about  the  main  right  place  in  disease, 

bronchos  (Wa^fth).  (T^mas  Williams.) 

The  anatomical  changes  which  occur  in  the 
longs  in  phthisis  are  referrible  to  three  main 

ttajes,   corresiKmding  habitually  to  certain  STOMACH     AND       INTESTINE.- 

xancties  m  the   symptoms,  and  always  to  ^g       Siomach,  formerly  Maw,  Eng. ;  Magen, 

modificati^  in   the    physical   signs.      The  \^/         ^^^           J^       Qr.;SiamaAus, 

first  stage  u  that  ordeposttwn  and  *»^^rati^f  Ventnculus,  Lat.  ;   StomZ,  Venlncolo,   Ital. 

rf  "^^^IJI?*^       *oy?r«mg;  the  thurd  that  Estamac,  Fr. ;  Estomaco,  Sp. ;  -  Int^tme  or 

r^T^^  of  pnUnonary  tubercle  has  ^'""^^  formerly^./,  tripe,  entrail,  Eng. j  Domi.. 

proved^  (torn  the  dawn  of  patholopr  to  the  ,  ^  ^^^^^  ^^^  ^^  ^,^  ^^^^  ^^  j 

present  tone,    a   controverted    point.    The  ^p^,^  j„|     1^53 .  j^  ^^^^^  j^^  respectively  three 

question  18  whether  the  deposit  of  the  morbid  excellent  articles  by  Paget,  Jenner,  and  Sieveking, 

produa  occurs  first  on  the  free  surface  of  the  will  be  found. 
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Germ. ;  t^tpw,  0  r. ;  Tnteiiinum,  Lat. ;  Tnlettino,  In  the  animal,  a  highly  axotized  composition  is 

Ital.  Sp. ;  Iniettin,  Fr.*)  connected  with, — and  probably  essential  to.— 

What  are  called  the  oi^ns  of  the  animal  an  active  life;  which,  in  its  turn,  implies  a  rapid 

body  consist  of  a  diversity  of  tissues,  so  waste  of  substance.    On  the  other  hand«  the 

^ouped  and  united  with  each  other  as  to  plant  lives  slowly,  wastes  little,  and  cootMm 

form  a  more  or  less  continuous  and  aggregate  but  a  small  quantity  of  azotized  material, 

mass ; — the  functions  of  these  various  struc-  The  food  of  each  appears  to  correspond 

tures  being  also  associated  in  a  single  general  with  these  requirements.    That  of  the  ptmit 

purpose,  which  may  be  regarded  as  the  sum  is,  in  great  part,  inorganic  ;  consisting  mainly 

of  their  several  actions  on  the  system   at  of  compounds  which  pervade  the  soil  that 

large.  surrounds  its  roots,  or  the  air  which  bathes 

Among  such  groups  of  structures,  there  its  leaves.  While  that  of  the  animal  is  or- 
is none  more  remarkable  than  that  which  ganlc : — i.  e.  the  substances  which  compose  it 
effectuates  the  series  of  processes  collectively  are  the  products  of  a  previous  organizatioD. 
termed  Digbstion.  For  other  organs  are  The  elaboration  or  the  food  repeats  thf 
so  far  exclusively  dependent  on  the  blood,  preceding  contrast.  The  phint  builds  op  in* 
as  that  many  influences  of  the  outer  world  organic  mto  organic  matter; — a  process  of 
can  scarcely  reach  them,  except  through  chemical  synthesis,  which  may  well  be  cflected 
the  medium  of  this  fluid.  Entrenched,  as  with  great  difficulty,  and  by  alow  stagea.  M'hilc 
it  were,  behind  this  the  great  river  of  ani-  theanimal  scarcely  does  more  than  conTcrtor»c 
mal  life,  they  are  secured  from  any  but  proximate  principle  into  another  ; — a  mrta- 
the  indirect  action  of  ^numerous  physical  morphosis  which  involves  no  chan^  of  com- 
agents.  But  the  organ  of  digestion  lies  out-  position,  and  the  facility  of  which  »  but  par- 
side  this  stream :  and  occupies  a  kind  of  tially  counterbalanced  by  its  recpiisite  rapid- 
neutral  territory,  between  life  and  matter,  ity  and  amount,  and  the  delicacy  of  its  ad- 
where  the  various  forces  of  both  can  co-  justment. 

operate    for   its  benefit,  in  equal   and   bar-  The  agents  of  these  processes  are  aho 

monious  conjunction.    Or  rather,  let  us  say,  susceptible  of  comparison.    For  in  the  ve;^ 

the  digestive  canal  is  the  threshold  of  the  table  they  appear  to  be  closely  connected  with 

House  of  Life,  where  dead    matter  is  first  various  external  forces,  such  as  light  and  beat; 

endowed  with  those  properties  which  enable  it  while  in  the  animal  they  seem  more  inbereot 

to  become  a  living  constituent  of  the  animal  to  the  organism.* 

body.  And  in  both,  the  site  of  the  elaboration  or 

The  group  of  organs  before  us  has  indeed  a  change  in  the  food  corresponds  to  those  aitua- 

special  relation  to  the  animal.    For  although  tions  where  the  above  agents  are  roost  rradilr 

digestion     is    usually  enumerated    amongst  applicable: — viz.  in  the  plant,  to  the  lea%cf 

those  general  or  organic  functions  which  are  and  other  green  parts  of  its  sur&ce;  ia  the 

shared  in  by  every tning  that  has  life, — vege-  animal,  to  a  cavity  in  its  interior.     The  pn^ 

table  as  well  as  animal, — still  the  means  by  sence  of  such  a  cavity  not  onl^  permits  the 

which  the  process  is  effected  in   these  two  less  frequent  application  of  nutritioua  substance 

forms  of  organization,  constitute  as  important  to  be  compensated  by  the  ingestion  of  \v^ 

a  distinction  between  them,  as  the  mere  pre-  quantities  at  particular  times  ;  but,  while  it 

sence  or  absence  of  other  functions.     So  that,  thus  meets  the  peculiar  requiremeots  of  an 

the  digestive  cavity  is,  on  the  whole,  as  chorac-  animal  organism,  also  allows  of  that  loco- 

teristic  of  the  animal,  as  the  organs  of  loco-  motion   which   is  so  necessary  to  the  mere 

motion  and  innervation  of  which  it  is   the  prehenKion  and  selection  of  its  scarcer  food. 

exclusive  possessor.  Its  subjection  to  volition  renders  ingvstioo  a 

How  far  the  so-called  vegetative  functions  work  of  rapid  and  powerful  mechanic  force, 
are  really  alike,  or  even  comparable  to  each  in  place  of  a  slow  physical  imbibition.    And 
other,  in  the  two  kingdoms  of^ nature,  it  is  not  finsilly,  the  same    internal   situation   wbkh 
our  object  here  to  inquire.     As  little  do  we  directly  subjects  its  contents  to  the  agenti  of 
wish  to  introduce,  what  some  might  perhaps  the   digestive  metamorphosis,   also    isolates 
think  less  out  of  place,  a  detailed  comparison  them  from   all   surrounding  objects,  benJes 
between  the  digestive  functions  of  the  plant  and  favouring  the  temperature  oflen  nccesnrj  to 
animal.    But  as  the  cavity  which  it  is  our  the  operation.f 
express  object  to  describe  is  all  but  univer- 
sally present  in   the  latter,  and  absent  from  •  Traces  of  this  contnut  between  tbs  astnwl  ml 
the  former  organization,   it  seems  desirable  plant  during  life  may  bo  found  in  thorn  ftvrtmn  ti 


briefly  to  contrast  them  in  this  respect.  putrefaction  and  eremacauais  whicb   retpicutTT 

'  effect  their  diaaolutioa  after  death. 

t  Hence,  inateail  of  a  digeation  corTcapoafiac  •» 

*  In  rrapect  to  the  etymology  of  them  names  w«  that  of  the  animal,  the  plant  pmeou  oa  with  a  ft^ 

mar  conjectarv  aa  followa:— The  wonl  >'«i#Tic  ia  cess  in  which  mere  reception  la  ao  pradomiBaat*  thtf 

radical.    The  sImimwA  is  so  called  from  its  connection  we  might  almoet  compare  it  with  the  abaDrff^ 

with  the  mouth  (rr^*).    Maw  and  magen  are  de-  of  the  chyme  and  chyle  into  the  blood.    Aa  a  kind 

rived  from  its  relation  to  ftKMl  {meat),    InteMtine,  of  fanciful  corollaiy  to  this,  we  mi^bt  rmnl  tb* 

tFr%t$9,  emtrail,  vemtricuius,  (and  darmf)  connote  its  cnwt  of  the  earth*  and  the  atmoapbers  which  tuf 

internal  and  hidden  position.    Botctl  {bnttUug\  and  rounds  it,  as  forming  a  common  atomarh  or  re"p- 

tripe  (»!<»•#»),  refer  to  its  convoluted  or  tortuous  t«clc  of  food  for  the  whole  vegetable  kingdom.    K»* 

form :  vui  (geoiam^  Anglo-Saxon,  to  pour),  to  iU  car-  ther  include,  or  receive,  detain,  and  give  am  the  cW» 

rying  flacnt  contenta.  micol  food  of  the  pUnt  ^^n  qoantitiea  whjdMhM^^ 
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The  reader  will,  however,  observe,  that  the    is  aided  by  a  dental  apparatus,  in  the  shape 
title  of  the  following  article  does  not  announce    of  a  hollow  cylinder  enclosing  long  teeth,  — 
an  essay  on  the  process  of  digestion,  or  the    as  in  the  genus  NaptUa. 
various  of^nK  which  effect  it ;  but  limits  itself        The  Eoti/era  are  so  named  from  the  cur- 
to  two  portions    of  the    alimentary  canal,    rents  produced    by  their   prehensile    cilia  ^ 
hitherto  andescribed  in  this  work.    But  it  is    which  are  here  limittd  to  groups  surrounding 
inpoasible  to  treat  of  the  functions  of  the    the  mouth  of  the  animal. 
stomach  and  intestine  except  in  connection        Many  of  them  have  an  organ  of  mastica* 
with  the  entire  process  in  which  they  take  so    tion.    This  usually  consists  of  three  pieces  : 
Urge  a  share.    While  the  numerous  observa^    — each  of  the  two  facets  of  a  kind  of  anvil  being 
tions  and  researches  which  have  been  made    worked  upon  by  the  rough  or  toothed  terminal 
since  the  appearance  of  the   earlier  article    surface  of  a  recurved  jaw,  the  longer  limb  of 
DioBSTiON    require    some   notice    in    the    which  receives  a  muscle  at  its  extremity. 
Stipplemeni  of  which  the  present  essay  forms        The    intestinal   canal  generally  exhibits  a 
a  parL    For  these  reasons  the  author  has  felt    pharyngeal  enlargement,  which  is    followed 
it  advisable  not  to  confine  himself  too  strictly    by  a  narrow  **  oesophagus,"  of  varying  length, 
to  the  exact  limits  which  the  heading  '*  Sto-    ending    in   a    wider    ^  intestine."      In  the 
Diach  and   Intestine  "  might  seem  to  imply.    Gcuterodela  a  dilatation,  called  a  stomach,  pre- 
Hence,  though  the  following  essay  will  treat    cedes  the  intestine.     In  the  Rotifer  vulgaris 
chiefly  of  the  above  segments  of  the  alimentary    and  others,  an  almost  globuhir  enlargement  of 
canal,  it  will  also  comprise  a  very  brief  account    the  narrow  canal  is  so  immediately  followed 
of  whatever  b  at  present  known  concerning  the    by  the  constricted  cloaca,  as  to  have  been  com- 
wbole  digestive  act.     Commencing  by  a  rough    pared   to  a  hirge  intestine.     The  organ  of 
sketch  of  the  anatomy  of  these  parts  in  the    digestion  is   also  oflen  complicated  by   thu 
animal  kingdom,  we  shall  successively  consider,     presence  of   blind  tubes;   which   vary,  not 
their  structure  and  functions  in  the  human    only  in    number  and  size,  but  also  in  posi- 
Mbject ;  their  rebtion  to  digestion  and  nutri-    tion,  and  possibly  in  import.     Thus  they  may 
tion  ;  and  finally,  their  appearances  in  disease,    open,  either  into  an  uniform  and  narrow  canal, 
CoMPARATivB  Anatomy. — In  the  Injmo-    or  into  the  commencement  of  the  intestine, 
ns,  whose  minuteness  phices  them  at    the    or  into  the  presumed  gastric  dilatation ;— or, 
lowest  extremity  of  the  animal  kingdom,  the    finally,  as  in  the  Digt<Bna  iacusiris,  a  set  of  such 
on^  of  digestion  has  already  attained  such  a    tubes  may  occupy  both  of  these  latter  situa- 
devebpment  as  to  form  the  chief  basis   of    tions. 

dieir  nomenclature.  The  various  members  of  the  order  Entozoa 

One  or  two  genera  present  us  with  a  rare  &re  grouped  together  in  obedience  to  a  classi- 
sod  exceptional  condition : — ^viz.  the  absence  fication  which  is  here  and  there  arbitrary  and 
ofsll  traces  of  digestive  cavity.  Such  are  the  anomalous,  but  in  the  main  both  natural  and 
parasitic  Gregarha  and  OpaUua ;  in  whom,  useful.  It  offers  three  chief  varieties  of  the 
ss  in  some  of  the  Entozoa^  digestion  and  digestive  organ,  all  of  which  are  very  intc- 
sbsorption  appear  reduced  to  a  simple  phy-    resting. 

steal  proceaa  of  endosoiose,  which  carries  «•  In  many  —  as  in  the  Echmococd 
the  natritious  substances  dissolved  in  the  ^^  their  congeners — no  trace  of  a  special 
iluid  medium  they  inhabit  at^once  into  tlie  digestive  cavity  is  present.  Without  mouth, 
Bass  of  their  corporeal  juices*^  stomach,  or  intestine,  the  creature  floats  free 

The  Poi^gastria  possess  a  plurality  of  in  the  cavity  of  its  enclosing  cyst,  or  buries 
stomachs  or  internal  sacs  ;  and  the  relations  its  barbed  head  in  the  tissues  of  a  living 
of  these  to  the  intestine,  together  with  the  con-  habitation, — whose  juices,  thus  brought  into 
ditkm  of  the  latter  tube,  subdivide  this  group  relation  with  its  exterior,  are  applied  to  its 
into  numerous  families  and  genera.  Thus  nourishment  by  what  seems  to  be  rather  a 
many  are  named  *'anenterous,'*  because  they  process  of  endosmose  than  of  digestion  pro- 
sppwtobe  devoid  of  intestine.  Of  these  the    P<^rly  so  called. 

Alomat  l«rjNo-^which  has  four  or  five  slobular  /^*  In  other  genera  belonging  to  the  Ccttoid 
ttomacha,  of  ^^^th  of  an  inch  in  diameter,  and  Trematoid  divisions,  there  is,  however, 
appended  immediately  to  its  mouth— >may  be  &  canal,  which  is  apparently  related  to  digestion, 
taken  as  the  type.  Others  possess  similar  and  the  main  features  of  which — ^repetition 
•acs  ra  connection  with  a  simple  Intestine ;  and  ramification— may  be  represented  by  the 
and  are  chiefly  distinguished  by  the  straight,  I'cerua  and  DittoM,  respectively. 
curved,  or  wavy  course  of  this  canal, — or  by  I^or  example,  in  the  Tape- worm,  a  minute 
the  single  or  double  character,  and  hitend  or  naouth  opens  into  a  slender  tube,  the  bifurca- 
tmninal  poaition,  of  its  apertures.  Most  of  tions  of  which  reach  the  margins  of  the  body 
them  devour  a  livmg  prey  of  kindred  Infuso-  where  this  begins  to  assume  its  regular  jointed 
na;--prehen8ion  being  often  visibly  effected  form.  From  hence  onwards  the  canal  might  be 
bj  cilia,  the  voluntary  action  of  which  compared  to  a  ladder,  with  rungs  at  the  fore 
carries  a  current  of  food  into  the  mouth,  or  and  all  extremity  of  each  joint,  at  the 
removes  egesta  by  a  simple  reversal  of  the  ''ij^^t  angles  of  which  its  longitudinal  and 
stream.  And  sometimes  this  act  of  ingestion  transverse  branches  unite.  It  is  probable  that 
w^iasrily  saffideot,  are  capable  of  being  locally  these  canals  possess  valves.  But  whether 
«iluiHCed  b^  the  exceesiTe  demaads  of  a  particular  they  have  any  constant  or  valid  termmal  ori- 
cl«B  «r  species,  and  renewed  by  an  artificial  supply,     ficcs  seems  doubtful. 

u  4 
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Many  species  of  Dhtoma  or  Fluke  may  be  accompanied  by  a  curious  structure,  whicb  is 

regarded  as  types  of  an  arborescent  or  rami-  apparently  connected  with  outritiofi,  and  p<»* 

fied  digestive  tube.     From  a  mouth  which  sibly  renders  the  cavity  of  the  abdoincfi  the 

is  suctorial — and  sometimes  visibly  muscular  receptacleof  a  kindof  chyle.  Its  more  perfert 

— a  canal  passes  backwards,  to  divide  into  two  form  in  the  Aicttm  lumbricoidei  mmy  be  briciy 

large  branches.   These  run  along  the  margins  described  as  conststine  of  a  series  of  pynfona 

of  the   oval  and  flattened  animal,  giving  off  processes,  the  peduncles  of  which  are  acaied 

other  branches;  from  which  procc^  a  final  immediately  upon  the  mesenteric  fiksaoits 

series  of  anastomosing  twigs.  previously  alluded  to,  and  which  profect  (reely 

7.  In  many  creatures  closely  allied  to  the  into  the  abdominal  cavity,  so  as  to  be  son 

preceding  by  conformation  and  habits,  this  rounded  by  the  serum  and  grey  tranaparent 

ramified    canal  is  reduced  to  its  primary  bi-  substance  that  fills  this  space .^   Their  shape 

furcations,  the  ends  of  which  are  sometimes  resembles  that  of  the  villi  of  hkhcr  animals; 

slightly   cUlated.     Occasionally  there    is   an  and  their  size  increases  towards  the  oiediaa 

enlargement,  which  has  the  situation  of  a  pha-  line  of  the  body. 

r^'ux ;  and  which,  in  a  few  instances,  encloses  The  alimentary  canal  of  the  Pofyp  exhibiti 

an  apparatus  perhaps  masticatory.     In  the  so  wide  a  range  of  development,  that  while 

genus  Diplosiomum  and  others,  a  distinct  set  of  bv  one  extreme  it  approaches  that  of  the  siia- 

vessels,  which  occupies  the  immediate  nei^ih-  plest  anenterous  Infitsoria,  by  the  other  it 

bourhood  of  the  intestine,  has  been  supposed  attains  a  complexity  akin  to  that  of  the  fa^best 

to  represent  a  chyliferous  or  vascular  system.  Invertebrata. 

As  regards  these  latter  forms  of  digestive  The  Hydra  is  little  more  than  a  stomach  or 

apparatus,  it  may  be  conjectured,  that  the  sac,  fixed  by  a  sucker   at  ita  closed  extre- 

ramification  witnessed   in    the  Taenia  is  re-  mity,  and  having  at  its  other  end  a  mouth  Mir- 

ferrible,  not   so   much  to  that  mere  vese*  rounded  by  prehensile  tentacles.     Digestina 

tative  repetition  of  similar  structures  which  is,  however,  enereetic.  The  living  prey,  which 

affects  tne  whole  anhnsA,   as  to  a  merging  is  paralysed  by  the  deadly  grasp  of  the  tcn- 

of  the  digestive  in  the  circulatory  function,  tacles,  undergoes  a  rapid  solution  in  ihb  ato- 

In  any  case,  the  more  simple  form  of  tube  mach,  while  its  colours  often  visibly  mix  with 

last  mentioned  appears   rather  akin  to  an  those  of  the  parietes  common  to  the  organ 

advance,  than  to  a  retreat,  of  development ;  and  the  animal;  and  finally,  its  excreincutiiiom 

while  it  sometimes  visibly  coincides  with  the  residue  is  speedily  rqected  by  the  same  orifice 

appearance  of  a  new  system  of  canals,  con-  through  which  it  previously  entered, 

nected  with   the  cireulation  of  a  proper  nu-  In  other  solitary  Polyp8---4br  example  io  the 

trient  fluid.  marine  Actmke — ^the    folded  bag  formed  bv 

In  the  NenuUM  Entozoa,  the  alimentaiy  the  stomach  is  separated  from  the  month 

canal  is  generally  a  straight  tube,  which  oc^  by  an  oesophageal  constriction.     It  is  at  the 

cupies  the  axis  of  the  vermiform  animal,  and  sane  time  attached  to,  and  isolated  from,  the 

opens  at   its   extremities.     In  most  genera  general  wdl  of  the  animal,  by  radiating  mos- 

—  as  in  the  Triduna^  Dricoecphattu,  Atcarit,  cular  bands ;  which  extend  vertically  down  the 

Slrongylut,  and  others  —  it  widens  posteri-  whole  depth  of  the  oi^gan,  ao  as  to  resemble 

orly ;    where  it  often  experiences  a  further  the  septa  of  a  poppy  capsule  as  seen  in  a 

dilatation,  which  only  ceases  near  the  amis,  transverse  section. 

Rarely,  other  indications  of  separation  are  The  compouTid   Polyp   appears  ehleiy  to 

added :  —  an  oesophageal  dilatation,  as  in  the  vary  from  this  type  by  virtue  of  its  individoaU 

Atcarit  lumbricoidet ;  t>r  an  enlargement  cor-  fiossessine  a  common  stm,  the  proper  nntn- 

responding  in  position  to  a  Stomach,  as  in  tion  of  which  requires  it  to  be  Hoaely  con- 

the  Linguaiula  and  FUaria,  nected  with  the  organ  of  disestion.    Thos, 

Rudiments  of  the  organs  accessory  to  di-  in  some  of  the  Antkotca  which  possess  a 

gestion  have  also  been  detected.   Blind  tubes  stomach  very  similar  to  that  of  the  Sea*anc* 

opening  into  the  canal  near  its  mouth  are  mones  just  described,  an  orifice  of  smaO  site 

found  in  several  genen  :  and  the  position  of  at  the  bottom  of  the  gastric  sac  seems  to  adoot 

these  has  sometimes  led  to  their  being  re-  the  results  of  digest bn  into  the  general  canty 

garded  as  salivary.  ^  While  rarely  there  is  a  of  the  animal,  within  which  they  experience  a 

tube  which  opens  into  the  intestine  in  the  kind  of  cirruiation. 

situation  of  a  kiliar)*  organ^^  In  the  TUuiarkm  Polyp,  the  canal  is  modi- 

In  the  mode  of  attachment  of  their  diges-  fied  by  the  addition  of  a'structure  which  nuy 

tive  canal,  this  division  of  the  Entoxoa  offers  a  be  regarded  as  a  pharyngeal  proboscis,    h  a 

marked  contrast  with  the  preceding.     In  the  a  globular  projection,  surrounded  by  tcntiAirs 

Sterdnaniha  {or  aaiid  worms)    the  tube  is  at  its  free  extremity,  and  by  its  other  mJ 

scarcely  dif^in^uishable  from  the  mass  of  the  received  immediately  within  a  drele  of  limf- 

iKxly.    While  ra  these  CaMminiha  (or  hot/ow  lar  organs t— the  place  of  its  attachment  brine 

Ncmatoid  worms),  it  is  suspended  from  the  marked  by  an  internal  constriction,  thrvo^h 

wall  ofthebellybyfiUmentous  processes.  And  which  the  cavity  of  this  appendix  coDBimi* 

though  such  an  acquisition  or  an  abdominal  cates  with  that  of  the  Atoroach. 

cavity  is  no  doubt  partly  referrible  to  the  isola»  In   many   of  these  Polyps,  the  stoanch 

tion  demanded  by  the  organs  of  locomotion,  has  been  seen  to  possess  a  ciliated  liiiau  • 

yet  not  only  does  this  itself  im^ily  a  general  and  there  are  grounds  for  presuminc  the  ci* 

advance  of  development,  but  it  is  actually  istence  of  a  similar  structure  m  several  otUr 
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ipecies.  Some  of  the  circulatory  movements  its  primary  divisions  attached  by  a  kind  of 
otNanred  in  their  ingesta  are  perhaps  accora-    mesentery. 

pJi^ed  by  the  aid  of  such  an  apparatus.  White  In  the  Echimu,  the  anus  generally  opens  on 
tbdr  vigorous  and  almost  penstaltic  character  the  upper  or  opposite  surface  of  the  bod;jr. 
in  other  instances  is  due  to  structures,  the  Many  of  this  genus  have  a  complex  masti- 
Toluotsry  and  powerful  contractions  of  which  catorv  organ,  which  is  acted  upon  by  powerful 
entitle  them  to  rank  as  muscles.  muscles^   The  first  part  of  the  canal  opens 

The  dBo'hrackiaiff  Polyp  possesses  an  ab<-  into  an  intestine  ot  much  larger  diameter, 
domiosl  cavity  occupied  by  fluid,  in  which  the  opposite  to  a  blind  dilatation  very  like  the 
alimentar}'  canal  is  free  to  move.  The  canal  human  cecum.  The  intestine  is  coiled  twice 
itielf  bss  a  mouth  and  anus,  which  are  both  around  the  inner  surface  of  the  shell ;  the 
iitiiatcd  at  the  free  extremity  of  the  animal;  second  coil  reversing  the  direction  taken  by 
—the  former  orifice  being  within,  the  latter  the  first,  and  both  exhibiting  a  sinuous  course, 
withoat,  its  whorl  of  tentacles.  The  mouth  Its  width  tapers  away  to  the  anus.  Its  struc- 
opens  mto  a  pharyngeal  dilatation,  from  which  ture  is  delicate  and  transparent}  it  possesses  a 
a  narrow  tube  leads  mto  an  organ  analogous  to  mucous  membrane,  and  longitudinal  and  trans* 
a  ginard.  This  organ  possesses  radiating  verse  fibres ;  and  it  exhibits  an  intestinal  vein, 
ffluflcular  fibres,  and  rnomboidal  teeth,  that  are  which  is  especially  marked  towards  the  termi- 
captble  of  cruaihing  its  contents.  Immediately    nation  of  the  canal. 

beneath  it  is  the  stomach,  in  shape  like  a  two*  In  the  vermiform  HolothuriiB  the  canal 
necked  flask,  and  having  its  bhnd  extremity  forms  a  kind  of  Z  in  the  abdominal  cavity;— 
iiied  to  the  attached  iNise  of  the  animal  by  passing  first  backwards,  then  forwards,  and 
a  retractory  muscle.  The  pyloric  aperture  again  backwards  to  its  posterior  extremity, 
is  guarded  by  cilia,  which  rotate,  and  thus  The  first  part  is  wider  and  stronger  than  the 
<kky,  the  food.  The  intestine  is  narrow  and  rest,  and  its  more  glandular  mucous  membrane 
nniple,  and  its  excrementitious  contents  are  presents  longitudinal  folds  which  terminate 
eipelled  from  the  anus,  to  be  immediately  m  a  slight  circular  one.  Such  a  structure 
hurried  away  by  the  current  arising  from  the  causes  this  dilatation  to  be  regarded  as  a 
action  of  the  neighbouring  cilia.  stomach.   The  narrowing  intestine  often  ter* 

The  bodv  of  Uie  Acakpha  generally  con-  minates  in  a  large  oval  cloaca,  into  which 
sdtutes  a  disc  with  a  fringed  margin.  It  is  open  two  branching  caeca.* 
convex  above,  and  concave  below,  with  large  The  AnneSda  form  a  class  of  animals  so 
dependent  processes.  And  it  swims  bv  what  diverse  in  nature  and  structure,  that  it  is  diffi* 
•eems  to  be  an  alternate  preponderance  cult  to  include  all  the  varieties  of  their  diges- 
of  oootraction  in  these  two  surfaces.  tive  apparatus  within  a  mere  brief  sketch.  The 

The  condition  of  the  alimentary  canal  is  canal  always  possesses  a  distinct  mouth  and 
here  very  remarkable.  The  Entozoa  have  anus,  which  occupy  the  opposite  ends  of  the 
already  ,  offered  us  a  ramified  tube,  that  more  or  less  elongated  and  cylindrical  body, 
eould  scarcelv  be  regarded  as  strictly  diges-  Prehension  is  generally  aided  by  teeth,  which, 
tive.  But  tliese  S^«nettles  further  com-  as  in  the  Leech,  perforate  the  skin  of  their 
plicate  thia  branched  state  by  the  posses-  prey;  while  in  others — as  in  some  of  the 
noQ  of  a  ceotnil  cavity »  This  is  sometimes  Errantes — ^it  is  eflected  solely  by  a  proboscis. 
phKed  between  a  convergent  and  a  divergent  In  many  of  the  marine  Errantes  the  intes- 
•et  of  aBaatomoatng  canals  ;  and  sometimes  tinal  canal  is  simple.  In  the  Lumbrid  the 
approaches  the  stomach  of  the  Distoma  in  canal  soon  dilates  into  a  membranous  pouch, 
poisessing  the  latter  set  onlv.  In  the  latter  which  is  followed  by  a  thicker  and  more 
caae,  the  so-caUed  stomach  communicates,  muscular  portion,  supposed  to  be  a  ^zzard. 
by  a  short  and  simple  tube,  with  the  centre  In  some  genera,  this  part  of  the  tube  is  com- 
of  the  lower  or  concave  surface.  And  in  plicated  by  being  produced  into  pouches, 
one  species  it  also  radiates  unbranched  tubes  These  are  either  numerous,  as  in  the  Leech; 
vhicfa  open  on  the  margin  of  the  disc,  or  few,  as  in  some  kindred  genera.  Fi- 
The  movements  of  the  contents  of  these  nally,  in  the  Earth-worm,  they  are  reduced 
canals  seem  to  be  eflfected  by  cilia.  The  to  mere  constrictions  of  the  canal ;  while  in 
ramifications  of  the  canals  chiefly  occupy  the  the  ApkrodUa,  they  are  developed  into  tubes, 
uader  surface  of  the  animal.  which  expand,  divide,  and  terminate  as  al- 

The  lar]ge  order  of  EchmodemuUa  again  roost  globular  pouches.  Clusters  of  glandular 
presents  us  with  an  important  advance  of  follicles,  whicn  are  supposed  to  be  biliury, 
development  in  passing  nrom  its  lowest  to  open  into  the  posterior  naif  of  the  complicated 
its  highest  members.  canal  of  the  leech  just  alluded  to :  and  analo- 

Thns  the  alimentary  danal  of  the  Asteritu  sous  structures  are  found  in  other  gemra. 
haa  a  single  aperture  on  the  under  surface  In  the  Earth-worm,  there  is  a  singular  ap- 
of  the  anunal.  This  leads  bv  a  short  tube  to  paratus,  the  iyphiotole.  This  is  a  blind  tube, 
a  central  cavity,  which  divides  into  two  pro-  which  occupies  almost  the  whole  length  of  the 
ceases  for  each  ray.  These  processes  give  oflT  canal,  being  attached  to  its  dorsal  aspect,  and 
secondary  branches  at  ri^ht  angles  to  them- 
selves, mod  the  latter  end  in  tertiary  caeca.  In  *  Such  a  complex  organisstion  is  strangely  con- 
C^mahiU  the  cseca  disappear,  and  the  canal     traated  with  the  alleged  fact,  that  (he  animal,  when 

ac<iuire*  a  distinct  rooi^and  anus,  which  open     'l™^*  ?P  *^^  ^*!!,T'*?^*  "^^h    ^"  ?**"*?" 
.T"  "••*-••'•*»'*  "~»-«*"""  —"«»'••■•*...  vp^u     ^|,„3~  u^^t  ,g  presumed  to  be  voluntary,  and  is  only 

near  each  other.   In  all,  the  canal  is  muscular,    pareifcled  by  the  growth  of  another  digcsUve  ap- 

IS  enckiaed  in  a  ciliated  peritoneum,  and  has    paratoa,  which  replacea  that  evacuated. 
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projecting  into  its  cavity.   Its  interior  surface  same  |)art  of  the  canal.   While  in  othcn»the7 

is  Coldeii  and  villous.     The  whole  structure  0[)en  into  the  intestine  below  this  point;  aod 

appears  to  be  connected  with  a  kind  of  chy-  are  hence  presumed  to  be  biliary, 

lous  absorption.  In  the  perfect  Itueci  the  varieties  of  forai 

The  alimentary  canal  of  the  Epkoa  differs  are    still  more    numerous    and    peqileiio^. 

from  that  of  the  cavitary  Entozoa,  in  being  Besides  the  complicated  prehensile  and  dental 

generally  surrounded  by  a  glandular  mass,  the  apparatus,  there  u  often  an  oesophagus,  acrop.t 

function  of  which  is  probably  hepatic.     The  muscular  gizzard,  a  stomach,  a  sroall  intestior, 

Cirripeda  have  prehensile  jaws,  and  a  tcr-  a  large  intestine,  and  a  narrower  rectum.  But 

niinal  mouth  and  anus.     In  some,  the  canal  development  is  manifested,  not  only  b>'  diier- 

has  a  gastric  dilatation.      Hepatic  follicles,  ences  in  the  diameter  and  structure  of  diA 

similar  (o  those  already  described,  occur  here  ferent  lengths  of  the  tube  itself,  but  also  by  its 

also.    And  St.  Ange  and  Serres  have  found  a  complication,  through  the  addition  of  supple 

tube  analogous  to  the  typhlosole.  mentary  organs  of  a  more  or  less  tubular  tana. 

The  digestive  tube  of  the  Crustacea  may  The  inglumei  or  crop  is  praaent  in  naoj 

be  reduced  to  two  chief  forms,  which  corre-  but  not  all  of  the  suctorial  geQera.    It  is 

spond  with  other  differences  in  the  nature  and  sometimes  distinctly  glandular.     And  evi« 

structure  of  their  possessors.    Thus  in  those  where,  as  in  the  Bee,  this  character  b  Itas 

lower  Crustaceans  which  are  suctorial  and  para-  prominent,  it  is  still  probably  a  secreting  organ, 

sitic,  the  canal  is  a  very  simple  one.  A  proboscis  But  its  uses  seem  to  be  mainly  those  of  accn* 

conceals  a  pair  of  lancet  teeth,  and  is  followed  mulation. 

bv  a  straight   intestine,  around  which  are  ThegnzoiYf  is  generally  added  to  the  former 

clustered  a  dense  mass  of  follicles,  supposed  organ.    It  is  characterized  by  distinct  mui- 

to  constitute  a  liver.  The  higher  Crustaceans  cuTarity,  and  a  more  or  less  hard  or  homy 

possess  a  complicated  apparatus  of  forceps  epithelium,  which  ia  often  developed  bto 

and  jaws.     A  short  cesophagus  leads  to  a  plates,  protuberances,  hairs,  or  teeth.    Soai&> 

large  spherical  cavity,  which  occupies  the  head  times    it  is  only  rudimentary: — a  toothed 

of  the  animal,  and  which,  although  sometimes  oesophagus  subserving  its  functioaa  in  some 

called  a  stomach,  contains  hard  structures  insects ;  while  in  others,  it  ia  reduced  to  a 

that  render  it  analogous  to  a  gizzard,   A  well*  mere  thickening  of  the  muscular  wall  of  tfaii 

marked  constriction  separates  this  organ  from  part  of  the  canal. 

the  intestine,  which  is  sometimes  simple  and  The  ttovMch  is  also  of  varioDa  farm  and 

nearly  straight,  sometimes  divided  into  two  size.    In  some  insects  it  is  simple ;  in  othen 

portions  distinguished  by  a  projecting  valve,  it  is  more  or  less  plicated  or  cellulated,  or 

The  liver  is  conglomerate,  and  divided  into  its  cells  are  even  prolonged  into  short  caca. 

lobules.    Rarely,  one  or  two  caecal  tubes  are  The  peculiarities  of  the  remaining  subdiri- 

also  present.  sions  of  the  canal  are  chieffy  those  of  their 

The  alimentary  canal  of  the  Ituect  ofibv  length  and  width,  and  in  the  degrees  of  con* 

what  are    rather  varieties    of  development  striction  by  which  they  are  separated  fromcicfc 

than  any  regular  transition,  such  as  we  have  other.   As  yet,  however,  it  has  been  found  ian 

remarked  in  some  of  the  preceding  orders:—  possible  to  make  out  any  intimate  eonnectioa 

varieties  which  the  metamorphosis  of  the  larva  between  these  differences  in  the  anatomy  of 

at  present  seems  to  complicate  instead  of  ex-  the  tube  and  the  habits  of  the  animal  posce^t- 

plain.  ing  it.     Indeed,  the  general  relatioaa  of  this 

In  the  larwi^  the  canal  is  comparatively  kind  seen  in  other  orders  often  aeein  to  be 

simple,  and  somewhat  approaches  the  condi-  interrupted  or  even  reversed  in  the  insects. 

tion  seen  in  the  loweri4nR^/Jfda;  being  a  straight  The    numerous   tubes    which   open   into 

tube,  with  a  mouth  and  anus  at  opposite  ends  the  intestinal  canal  present  still  more  dttcr- 

of  the  body.    In  many  Hymenopterous  kirvee,  sity.    They  are  often  named  salivary,  hilian, 

the  latter  aperture  is  absent.    In  others  it  is  or  urinar}'  organs.    Thus  those  tubM  vhick 

only  developed  towards  the  end  of  this  stage  open  into  the  earlier  part  of  the  intcstiad 

of  life,  when  an  excrement — or  meconium  as  cavity  are  called  salivary  ;  those  which  cmpiv 

wc  may  perhaps  call  it — is  for  the  first  time  themselves  into  the  commencement  of  the  sbmU 

expelled.      But   though    such    an    intestine  intestine  are  regarded  as  biliary;  and,  fiasIU* 

might  seem  to  resemble  that  of  the  anen-  those  which  Of>en  into  the  canal  at  or  oear  it« 

tcrous  Infusory,  or  the  hydriform  Pol>p,  we  termination,  are  considered  orinary.     It  a 

muht  recollect  that  it  differs  from  these  in  the  only  the  first  of  these  that,  aficr  nanv  grada- 

important  fact  of  its  not  being  used  for  the  dons,  fisirly  attain  the  glandular  devaopoNiit 

double  purpose  of  ingestion   and  esestion.  which  a  conglomerate  condition  impliea.   The 

The  complications  of  the  above  simple  canal  second  vary  chiefly  in  number,  and  in  ibe  fre> 

relate  chiefly  to  its  subdi  vision,  and  to  the  addi-  quency  of  their  anastomosis.      The    third 

tion  of  blind  tubes.  A  gastric  dictation  is  the  are  rarely  vesicular  in  shape, 

first  to  appear ;  its  extremities  then  become  The  digestive  canal  of  tne  Aravkmiim  oflrr^ 

constricted,  and  its  calibre  enlarged.  An  oeso-  on  the  whole,  more  uniformity.     The  c^wf 

phagus,  a  crop  or  iiigluvics,  a  small  and  a  large  divisions  of  this  order  are  the  parasif  ic,  the 

intestine,  may  also  be  added.    Sometimes  the  spiders,  and  the  scorpions.     All  are  **  csro^ 

supposed  stomach  is  transversely  divided  into  vorous  :*'— a  term  which  here,  aa  often  cbr* 

two  cavities,  and  complicated  by  short  c»ca.  where,  is  only  approsimatively  eorraet;  wmtt 

In  other  instances,  longer  tubes  open  into  the  most  of  them  do  not  devour  tbe  toby  hot 
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nther  nick  the  juices,  of  their  casual  or  more  rectum,  lies  along  the  hinge  of  their  shell,  and 

permanent  victims.  oflen  perforates  the  heart  in  its  course.     Al- 

Tbe  simple  digestive  tuhe  of  the  Acari  or  though  the  liver  is   large  and  aggregate,  it 

Mites  is  prolonged  in  a  straight  line  from  opens  by  several  ducts  into  the  gastric  dila- 

tnouth  to  anus.    It  is  sometiines  complicated  tation.* 

by  gastric  cseca  or  dilatations.  The  Gatteropoda  have  a  head,  jaws,  and 

In  the  Aranei,  or  spiders  proper,  a  slender  salivary  follicles.  Their  longer  oesophagus 
(Evophagus  passes  back  fironi  the  mouth  to  a  sometimes  dilates  into  an  ingluvies  or  crop, 
"stomach.**  This  is  sometimes  a  mere  dila-  Their  stomach  often  possesses  a  thickened 
tation;  sometimes  is  indicated  by  four  sacculi,  lining,  and  a  masticatory  apparatus  of  teeth  or 
that  radiate  from  a  narrow  tube;  and  sometimes  plates,  which  make  it  a  kind  of  gizzard, 
presents  a  cavity,  having  blind  prolongations  Sometimes  it  is  divided  into  two  or  more 
that  extend  into  the  bases  of  each  of  the  compartments.  The  large  liver  opens  into  the 
maxillary  palpi  and  thoracic  legs.  All  these  pyloric  extremity  of  the  stomach,  or  the  com- 
parts occupy  the  anterior  or  cephalo-thoracic  mencement  of  the  intestine,  by  one  or  more 
division  of  the  body.  The  remainder  of  the  ducts ;  or,  rarely,  it  empties  itself  into  the 
canal,  entering  the  abdominal  segment,  dilates,  oesophagus.  One  or  two  large  glandular  caera 
after  a  single  convolution,  into  a  large  and  also  open  into  the  beginning  ot  the  intestine, 
sometimes  globular  intestine,  to  reach  the  and  are  regarded  as  a  rudimentary  pancreas, 
anus  by  a  short  portion,  of  narrower  diameter,  The  remainder  of  the  tube  is  simple,  and 
called  a  rectum.  The  long  tubes  met  with  in  the  ends  anteriorly  in  the  body,  in  accordance 
Insects  recur  in  this  order.  One  set,  of  vary-  with  the  general  structure  of  the  animal.  In 
ing  size,  open  in  the  neighbourhood  of  the  the  numerous  herbivorous  species,  the  intes- 
complicated  apparatus  of  prehension ;  these,  tine  is  longer  and  more  tortuous  ;  while  the 
from  their  position,  are  supposed  to  be  sali*  crop,  the  gizzard,  and  the  masticatory  appa- 
vary.  And  occasionally  a  special  poison  ratus  all  reach  a  high  development, 
j^land  appears  to  empty  itself  in  this  neigh-  The  intestinal  canal  of  the  P/eropcN/a  is  very 
bourhooa.  A  middle  set,  called  hepatic,  similar.  It  possesses  jaws  and  salivary  glands, 
often  forma  two  pairs  of  tubes,  with  orifices  together  with  an  oesophagus,  a  crop,  a  gizzard, 
much  posterior  to  the  gastric  sacculi ;  in  other  a  short  and  simple  intestine,  and  a  conglo- 
cues  they  are  Tery  numerous,  and  are  con*  merate  liver  that  often  opens  by  a  single  duct, 
cealed  by  a  granular  inasn,  which  occupies  the  The  Cephalopoda  exhibit  a  marked  advance 
same  utuation.  The  posterior  set  are  one  of  development.  Their  mandibles  form  a 
or  two  pairs  of  long  csca,  which  join  the  powerful  organ  of  mastication ;  and,  in  many 
intestinal  cavity  close  to  its  termination,  and  species,  salivary  glands  co^exist.  The  mouth 
are  hence  compared  to  urinary  organs.  leads    to   a   long  and  dilatable  cesophagus, 

The  Scorpions  have  a  tolerably  straight,  which  descending,  sometimes  expands  into  a 

narrow,  and   simple    tube,   complicated    by  crop  before  it  finally  reaches  the  gizzard  or 

aeveral  pairs  of  straight  sacs,  which  come  off  muscular  stomach.    This  organ  is  of  tolerably 

at  right  angles  to  its  anterior  part,  and  are  uniform   appearance.      Its  shape  is    round, 

probably  gastric  crops.    Below  these,  two  or  somewhat  elongated  ;  it  has  a  thick  and 

btfiircating  tubes,  of  great  length   and  small  whitish   epithelial    lining,  and  its  muscular 

diamecer,  open   into  a  constriction  of  the  layer  consists  of  two  sets  of  fibres,  each  of 

canal.  They  are  rq^arded  as  hepatic.  which  radiates  from  a  central  tendon  on  one 

In  the  order  of  MoUutca,  many  of  whom  in-  side  of  the  organ.     The  cardiac  and  pylo- 

babittbesea,  we  may  again  trace  a  gradual  ad-  ric  orifices  are  situated  at  its  upper  part. 

vance  of  development  in  the  intestinal  canal.  The  intestine  coming  from  the  latter  soon 

The  Twmcata   is    its  lowest  subdivision,  communicates  with  another  cavity,  which  is 

Here  a  simple  canal  begins  by  a  wide  oeso-  sometimes  regarded  as  a  stomach.     This  is, 

pha^s,  that  leads  from  the  bottom  of  the  in  the  lower  Cephalopods,  nearly  spherical, 

branchial  sac  to  a  stomach  or  dilatation.  This  But  in  many  of  the  higher  or  Dibranchiate 

ii  surrxMinded  b^  a  number  of  hepatic  follicles,  division,  it   is    of  less  simple   form,  being 

that  open  into  its  intestinal  end  ;  and  it  leads  triangular,  elongated,  or  folded  spirally  like  a 

to  a  wide  recurved  intestine,  which  ends  by  an  snail  shell.     Its  mucous  membrane  is  rugons 

aperture  on  the  upper  and  outer  surface  of  and  follicular  ;  and  the  large  liver,  which  is 

the  animal.     Sometimes  the  liver  varies  from  still  supplied  by  arterial  blood,  opens  into  it 

this  description  in  the  fact  that  its  follicles  are  by  a  smgle  duct     The  intestine  continues 

icnnt'gated.  hence  as  an  uniform  tube,  which,  after  one  or 

Tbe  BraMopoda  possess  a  digestive  ap-  two  slight  curves,  bends  upwards  to  open  at 

paratnt  of  nearly  equal  simplicity  with  the  the  base  of  the  funneL     In  some  species  we 

prrceding.     Dental  stnictures  are  wanting ;  also  find  caecal  ap|)endages,  the  ducts  of  which 

and  the  uver  is  still  follicular.  join  those  of  the  liver  before  they  enter  the 

The  LawneiHkrandnata  exhibit  a  somewhat 

similar  condition.      Their  gastric  cavity  ia  *  In  some  species  a  cnrious  style  or  hard  conical 

•^xnetimes  preceded  by  a  short  oesophagus,  process  occupies  a  tube  of  similar  shape,  that  com- 

Prom  hence  a  comparatively  simple  intestine  ™niF*«^  ^^th  the  gastric  dilatation     The  use  of 

^^^1 «uu     e                 I  *•         .1 u  this  implement  is  unknown;  but  it  has  been  suit- 

coououw,  with  a  few  convolutions,  through  a  ^^j  ^^  effect  a  tritarative  process  :-a  supposition 

mass  of  hver,  to  terminate,  by  a  long  straight  which,  if  true,  would  render  the  cavity  containing 

pixtioQ,  m  tbe  anus.     The  latter  segment,  or  it  tho  analogue  of  a  gixzarU. 
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intestinal  cavity.    These  have  been  supposed  are,  either  an  increase  oflengtb,  which  is 

to  constitute  a  rudimentary  pancreas.*  times  accompanied  by  a  dirainution  in  width ; 

The  alimentary  canal  of  Fishes  is  simple,  or  an  equally  real  increase  of  active  sor&oe, 

wide,  and  short,  compared  with  that  of  other  which  is  due  to  the  development  of  lbldi,iudi 

Vertebrata.     Its  chief  subdivisions  are  an  as  the  spiral  valve  of  the  Shark, 
oesophagus,  a  stomach,  and  an  intestine.  The    appcndicet   pyhrieetf   or  pancrettic 

The  cetophagtti  is  large,  dilatable,  and  mus-  follicles,  are  absent  in  many  fishes.     Tbcy 

cular.      Its  mucous  membrane  is  generally  vary  in  number  from  one  to  two  bondreL 

simple,  sometimes   involuted    or  glandular ;  In  structure  they  range  from  simple,  thort 

and  offers  a  remarkable  contrast  to  the  redder  canals,  to  elaborate  branches,  which  are  uoitfid 

and  more  vascular  membrane  of  the  stomach  by  areolar  tissue  and  vessels,  and  are  endoMd 

at  the  point  of  their  junction.    As  the  dia-  in  a  muscular  tunic. 

meter  of  the  tube  rarely  undergoes  any  great        The  alimentary  canal  of  Bepiilet  mtaam 

and  sudden  increase  in  this  situation  the  above  much  of  the  simplicity,  width,  and  sbortnesi, 

contrast  of  structure  is  often  the  only  distinc-  seen  in  that  of  Fisnes.    But  it  offers  imporunt 

tion  between  the  two  cavities.  differences  in  many  respects.      The  thick, 

The  stomach  varies    greatly   in  size  and  semi-transparent,    gelatinous*looking    intes* 

shape.    Usuallv,  however,  it  forms  a  curved  tinal  parietes  generally  possessed  bv  the  Ftih, 

tube  like  a  siphon.    The  obliteration  of  the  are  strongly  contracted  with  the  thinner  sad 

concave  side  of  this  tube  converts  it,  by  many  more    condensed  and  opaque  tube  present 

gradations  in  different  genera,  into  the  shape  in  the  Reptile.     Such  a  comparison  teeim 

of  a  two-necked  flask,  or  of  a  blind  tube  with  a  to  indicate  a  great  advance  in  the  develop* 

double  orifice  at  one  end.     In  other  instances  ment  of  the  lieptilian  digestive  canal.     This 

it  is  dilated,  or  almost  globular.     Where  tubu-  advance,  though  no  doubt  correlative  with  that 

lar,  it  generally  tapers  away  towards  the  pvlo-  of  the  tissues  generally,   probably  depends 

rus.    And  this  end  of  the  stomach,  which  is  chiefly  on  the  increased  efficiency  of  the  respi- 

usually  more  muscular  than  the  cardiac,  some*  ratory  function. 

times  approaches  the  structure  of  a  gizzard,        The  cesophagut  varies  greatly  in  size  and 

having  constricted  extremities,  a  thick  muscu-  appearance.     It  is  usually  laige  and  difartablc. 

lar  coat,  and  a  scaly  epithelium  on  its  mucous  In    the    Ophidians    this    width    and   haitj 

membrane.    The  valve  itself  is  almost  always  are  so  greatly  increased,  that  it  forms  a  tube 

present,  as  a  circular  ridge  of  muscular  fibre,  which  can  be  distended  to  almost  any  extent ; 

covered  by  a  fold  of  mucous  membrane.  and  the  parietes  of  which  are  ao  thin,  thai 

The  inUitine  of  the  fish  is  short  and  wide ;  they  may  be  regarded  as  supplanted  by  the 

and  generally  consists  of  two  portions,  which  muscular  parietes  of  the  belly  iiseUl 
are  separateil  from  each  other  oy  a  slight  con-       The  tUmach  rarely  possesses  any  wdl-marked 

striction  into  a  small  and  large  intestine.    The  cardiac  constriction.    Hence  the  characters  of 

first  receives  the  bile-duct,  and  the  follicles  its  mucous  membrane  are  the  chief  meaas  by 

which  form  the  rudimentary  pancreas.    The  which  it  can  be  distinguished  from  the  a»y 

latter  also  occasionally  receives  a  caecal  tube,  phasus.    Its  form,  in  Uie  C^elonian  and  Ba» 

The  intestine  has  the  uswd  three  coats —  trachian  divisions,  somewhat  reaembUsi  that 

serous,  muscular,  and  mucous.    The  serous  seen  in  manv  fishes.    Beginning  br  a  dilated 

membrane  is  oflen  pigmentary,  and  its  cavity  cardiac  pouch,  it  tapers  away  towanU  the  py* 

communicates  by  apertures  with  the  exterior,  lorus,  taking  a  curve  like  a  aiphoa.     In  the 

It  rarely  forms  a  continuous  mesentery :  —  the  Crocodiles,  the  stomach  may  be  regarded  as 

attachment  of  the  intestine  being  generally  consisting  of  two  portions.     Of  thcae,  the  firtt 

ligamentous  or  filamentous,  or  even,  as  in  is  a  gizzard  :  which  resembles  the  form  and 

one  instance  f ,  by  means  of  a  mass  of  areolar  appearance  of  that  of  the  Cuttle-fish ;  and  roo- 

tissue  that  involves   the  whole  tube.     The  zists,  like  it,  of  a  plane  of  muscular  fibres,  that 

muscular  coat  is  of  unstriped  fibres  |,  which  radiate  from  a  central  tendon  on  each  side  of 

form  two  layers,  the  circular  generally  ex-  the  organ.      The  second  is  a  small  p^lon.- 

temal.j}     The  mucous  membrane  is  variously  pouch  or  diverticulum,  which  paaaes  out  of 

folded:  it  sometimes  contains  ductless  glands:  the  gizzard  at  its  upper  part,  ciuae  to  whcfv 

rarelyitisciliated.il  The  chief  deviations  from  it  receives  the  dilated  oesophagus.     la  snaav 

these  the  ordinary  cliaracters  of  the  intestine  Serpents  the  pvloric  extremity  ia  ao  nanov 

and  muscuhu*,  that  the  of]gan  liaa  been  dioin- 

•  Many  anatomists,  however,  consider  the  office  g"whed  into  two  paru :— an  upper,  or  cardiac, 

of  this  gland  to  be  fulfilled  by  tbe  cavity  previously  which  is  thin  and  saccular ;  and  a  lower,  or 

mentioned.   But  strong  arguments  sgainAt  this  %'iew  p\'loric,  which  is  narrow,  strong,  and  tubobr. 

might  be  derived  from  the  development  of  glands  in  The  pyloric  valve  varies  in  developiaciiZ.    Bat 

general,  and  of  the  pancreas  in  particular ;  both  in  -»„«„  iko^  K«.*  m.-k.^  u  >xm«7?  ..^^..^s^  hrm 

the  phases  of  indivicfoal  life,  and  in  the  advance  of  ^l^^  vTl  «»•««*,  it  never  anpTBOi he. 

the  animal  acriesL   In  addition  to  thi^  the  ffaatric  ™  distinctness  seen  u  man  and  the  hifhtf 

character  dC  this  cavity,  and  the  unfitness  ofa  gis-  Mamnudia.     It  consists,  aa  usual,  of  a  pro* 

sard  for  solvent  or  digestive  functions,  further  josti^  jection,    which    is    formed    by   the   cirruiar 

"•^^^.P^^'of""?  ^^^  '!^''*  interpreution.  muscuhv  fibres,  and  ia  covered  by  a  IbU  of 

t  In  the  Tench  fQ7irtii«m«ca).  they  are  striped.         Tk- 11?^      :      k  ^        j      .u^     i^      f. 

J  Kevcmng  their  ordinary  ar/angeient  in  ^e  .    The  w/w/iw  is  short,  and  rather  wale.     It 

Mammalia  IS  usually  divided  into  small  and  large  h%  a 

B  As  in  the  BranckioMtoma,  circular  constriction  or  valve. 


STOMACH  AND  INTESTINE.  301 

In  the  BatracMan  division,  however,  the  varying  from  simple  tubes  in  the  carnivorous 

Mptration  into  these  two  segments  is  some-  birds,  to  tubes  that  open  between  prominences 

times  absent.  While  sometimes,  as  in  the  Toad  and  prolongations,  and  finally  form  primary 

and  Frog,  there  is  a  distinct  large  intestine,  and  secondary  branches.    The  shape  and  size 

into  which  the  smaller  portion  opens  laterally,  of  this  organ  are  subject  to  great  variety  in 

so  as  to  form  a  csecum.    In  the  former  of  different  genera.    In  those  that  swallow  a 

these  two  genera  there  is  no  valve.  large  prey,  it  is  wide  and  straight,  like  the 

In    the  Oj^udian  the    two  portions  are  stomach  of  the  Serpent.     In  others,  it  ap- 

generaliy  distinct  and  short.  But  their  relative  proaches  the  spherical  form,  or  passes  towards 

extent  varies  considerably  :  the  small  intes-  the  right  side  to  join  the  gizzard.     The  com- 

tine  beug  sometimes  lengthened,  and  often  parative  size  of  these  two  organs  also  varies 

presenting  a  very  peculiar  appearance  in  the  considerably. 

shortness  of  its  mesentery  and  the  closeness  The  gizzard  is  a  flattened  ovoid  of  highly 

of  its  folds.    The  indistinct  ilio-csecal  valve  is  muscular  texture.    It  is  lined    by  a  dense 

chiefly  marked  by  a  change  in  the  diameter  of  horny  cuticle,  and  contains  sand,  gravel,  or 

the  tube.    The  large  intestine  is  often  sub-  other  hard  inorganized  matters,  which  are  the 

divided  into  distinct  portions  by  one  or  two  passive  agents  in  the  trituration  of  the  food, 

transverse  valves.  Its  size  varies  greatly.     Its  apertures  both 

In  the  Chehma  the  intestine  is  longer  and  occupy  the  upper  part  of  the  organ,  so  thai 

macfa    nH>re   muscular.    There  is  eenerally  its  cavity  terminates  below  in  a  blind  ex- 

iD  ilio-csecal  valve,  and  often  a  well-marked  tremity.     Its  walls  contain  a  variable  amount 

csBCUffl.    The  valve  is  also  present  in  most  of  muscle,  the  arrangement  of  which  is  usually 

of  the  Samia,    But  in  the  Crocodile  the  cae-  that  of  the  radiation  of  fibres  from  a  central 

cum  is  absent.  tendon,  such  as  was  previously  noticed  in 

Birdt^^hk  this  class,  the  ttomach  is  generally  speaking  of  the  Cephalopoda.     Its  epithelium 

complex ;  being  separated  into  three  distinct  is  hardest  in  the  granivorous  birds.    And  even 

cavities,  which  differ  greatly  in  their  form,  in  the  same  individual,  it  offers  an  increased 

sUMcture,  and  office.  density  at    the  precise  situations    of  most 

The  cttoj^kof^nt^  which  leads  to  the  first  pressure.    In  like  manner.   Hunter  noticed 

of  those  cavities,  has  a  length  corresponding  that  a  thickening,  both  of  cuticle  and  muscle, 

to  that  of  the  neck  which  it  occupies.    Its  was  produced  by  feeding  a  Sea-gull  upon  grain, 

vidth  and  dilmtabilitv  mainly  depend  on  the  The  pyloric  valve  is,  as  a  rule,  well  marked, 

nstore  and  form  of  the  food.    Thus,  in  some  In  some  species  there  is  a  small  supplementary 

of  the  birds  of  prey,  or  those  which  swallow  cavity,  wliich  immediately  precedes  it,  and 

krye  fish  entire,  it  is  very  lax  and  dilatable,  receives  the  orifice  of  the  gizzard. 

And  in  this  respect,  as  well  as  in  the  direct  con-  The  hUeitme  has  a  length  about  midway 

tiouity  of  its  cavity  with  that  of  the  stomach,  between  that  of  the  Reptilian  and  Mammalian 

it  offers  a  great  similaritv  to  the  euUet  of  bowel.    But  although  longer  than  in  either  of 

the  Ophidian  rqptiles  and  many  fishes.    Its  the  preceding  classes,  it  retains  considerable 

SMicoas  membrane  is  follicular,  and  folded  simplicity  of  form.    It    presents,  however, 

kmgitudtnally.  much  variety,  both  in  its  length  and  in  the 

the  mgimmn,  or  crop,  is  a  dilatation  of  the  number  and  appearance  of  its  convolutions ; — 

<»ophagus,  somewhere  about  the  middle  of  differences  which,  as  usual,  are  related  (though 

its  ien^.      In  some  of  the  smaller  Rap-  not  very  closely)  to  the  food  and  habits  of  the 

tores  it  is  but  small ;  in  the  larger  and  more  animal.    The  duodenum  which  immediately 

voracious  it  ia  a  considerable  enlargement,  follows  the  pylorus  has  the  form  of  a  long 

that  affects  one  side  of  the  tube  more  than  loop  or  fold,  the  concavitv  of  which  includes 

the  other ;  in  the  Gallinaceans  it  is  a  distinct  the  pancreas.     The  small  intestine,  more  or 

sac,  appended  to  the  canal  by  a  narrower  less  folded,  terminates  in  a  large  intestine,  the 

peck  ;  and,  finally,  in  the  Pigeons,  it  attains  commencement  of  which  receives  two  caecal 

its  maximum  aixe,  and  becomes  double.     Its  tubes,  one  on  each  side.    These  cseca  offer 

muKuIar  and  mucous  membrane  are  sunilar  remarkable  differences  in  length: — varying  from 

to  those  of  the  oesophagus.    The  food  which  papilliform  offsets,  as  in  tlie  Sokin-goose,  to 

it  contains  andef]goes  a  kind  of  insalivation  processes  three  feet  long,  as  in  the  Grouse, 

and  maceration.     And  the  highly-developed  Sometimes  only  one  is  present.    The  short 

form  of  erop,  which  is  seen  in  the  Pigeon,  and  straight  large  intestine  is  continued  from 

pours  out  ft  milky  fluid  during  that  period  the  termination  of  the  small  intestine,  without 

of  the  year  in  which  this  bini  feeds  its  young  any  distinct  valve,  to  end  in  a  cloaca  com- 

hj  r^gm^ation.     At  this  time  its  mucous  mon  to  the  digestive,  urinary,  and  generative 

SKmbrane  also  acquires  a  thicker  and  more  organs.    Connected  with  the  small  intestine 

gbodular  character.  is  an  appendage,  supposed  to  be  a  relic  of 

Tne  proper  stomack,  or  proventricuius,  com-  the  duct    of  communication    between    the 

■Hnifates  with  the  inferior  part  of  the  oeso-  yolk  bag  and  intestine  of  the  chick.     It  is  de- 

phagiiSk  «m1  corresponds,  both  in  structure  and  void  of  a  muscular  tunic,  and  in  some  birds 

functioii,  with  the  true  stomach  of  the  Mam'  eouals  or  exceeds  the  size  of  the  caeca  them- 

«afa.    The  glandular  tubes  which  open  on  its  selves., 

freesurfitte  accrete  a  fluid  that  possesses  all  MammaUa. — The  form,  length,  and  arrange- 

the  properties  of  gastric  juice.  In  the  degree  of  ment  of  the  alimentary  cand  vary  so  much 

complication  these  ghmds  differ  considmbly ;  in  the  different  orders  of  Mammalia,  that  it 
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will  be  necessary  briefly  to  state  its  pecu-  pouch  of  which  is  lai^e  and  globular,  wH3e 

liarities  in  each.  the  pyloric  extremity  is  conical,  and  ii  tooie- 

In  the  Carmvora  the  shape  of  the  stomach  times  almost  absorbed    into   the  sphericil 

approaches  that  of  the  human  organ  :  it  has  cavity.     A  single  genus,  the  Menit,  adds  s 

a  cardiac  pouch»  and  a  greater  and  lesser  further  distinction  to  these  two  parts  ia  the 

curvature.      The    intestine    is    short,     its  shape  of  an  internal  fold  of  roucoos  oiem« 

length  being  to  that  of  the  body  as*  5  to  brane;  and  one  of  its  species  exhibits  a  loiHr 

1  in  cats  and  dogs,  and  8  or  9  to  1  in  the  blind  sac,  springing  from   the  right  of  the 

hysnaand  bear,  but  reaching  15  to  1  in  the  pyloric  aperture.     In  the  Tardigrade  gaifra 

Fhoca  viiaiina,  one  of  the  amphibious  seals,  the  stomach  assumes  much  of  the  complexii)' 

The  mucous  membrane  is  destitute  of  folds,  seen  in  the  Ruminantia.  Forithastwocaritio, 

The  convolutions  of  the  small  intestine  are  a  cardiac  and  a  pyloric,  which,  if  regarded 

few  and  simple.    The  cascum  is  short,  and  from  the  exterior,  look  like  mere  exaggen- 

scarcely  wider  than   the  rest  of  the  large  tions  of  the    distinction    mentioned  aboTe« 

intestine.f     And  the  latter  segment  of  the  but,  when  examined  internally,  are  seen  to  be 

canal  is  short,  wide,  and  cylindrical.  divided  by  prominent  folds,  and  by  diflerencct 

The  Itueclhora  have  a  very  similar  intestinal  in  the  character  of  their  mucous  membrane, 

tube.    The  simple  and  elongated  stomach  is  Thus  the  cardiac  pouch  has  a  dry  eptderaioid 

transverse  to  the  axis  of  the  body.     In  some  lining,  and  is  subdivided  by  a  fold  into  two 

genera,  its  spherical  cardiac  pouch  is  enlarged,  parts,  and  prolonged  into  a  short  blind  tttbe« 

while  its  lesser  curvature  becomes  shortened,  while  the  pyloric  sac  has  asof^  and  delicate  am- 

The  intestine  is  short — from  three   to  six  cous  membrane,  and  more  muscular  parietr*. 

times  the  length  of  the  body;   it  has  no  And  its  interior  is  also  subdivided,  by  a  fold 

caecum,  and  a  nearly  uniform  diameter.     Its  of  membrane,  into  a  terminal  part,  which  ii 

mucous    membrane  exhibits   zig*zag    folds,  analogous  to  the  fourth  stonoach  of  the  Ru- 

which  run  longitudinally  throughout  its  whole  minants,  and  an  intermediate  cavitv,  vbicb 

lenath.  resembles  the  third    stomach   of  the  Mine 

In  the  Cheiroptera  three  chief  varieties  of  order  in  its  possessing  dentate  processes,  ind 

stomach  have  been  distinguished  by  Cuvier,  a  direct  communication  w  ith  the  onophaguv 

The  first  approaches  that  seen  in  the  preceding  The  latter  tube   also  exhibita  a  cJLde^tM, 

order,  and  belongs  to  those  members  of  this  which  is  sometimes  further  divided  by  Mdi. 
group  which  feed  upon   insects.     Here  the        The  form  and  length  of  the  remainder  of 

nearly  spherical    organ  has    a    cardia    and  the  canal  is  subject  to  great  variety.    lt< 

pylorus,  which  are  situated  close  to    each  mesentery    is    very  long.     In  many  gcncrs 

other.    The  second  form  is  seen  in  those  there  is  no  distinction  of  the  intestine  into 

which  subsist  by  sucking  the  blood  of  animals :  large  and  small.     In  some  there  is  no  tract 

it  differs  from  the  preceding  in  being  longer,  of  a  caecum.    In  othcni  there  are  two  of  these 

and  more    conical  from  cardia  to  pylorus,  tubes,  which  occupy  the  confines  of  the  brcc 

The  third,  which  obtains  in  the  frugivorous  and  small  intestines,  and  open  by  what  arc 

division,  is  very  different  from  both  the  pre-  sometimes  extremely  minute  anerturea.* 
ceding.  The  Rwmnantia  are  remarkable  for  the  com- 

Thus,  in  the  Pteropui  the  stomach   is  a  plete  subdivision  of  their  stomach  into  four  dtf- 

long  tube,  placed  transversely  to  the  axis  of  tinct  cavities.   The  first  of  these,  the  rmmen,  (<r 

the  body.     One«third  of  its  length  is  formed  paunch,  is  generally  of  very  great  aiae.    It  h 

by  the  cardiac  pouch,  which  lies  to  the  left  of  situated  to  the  left  of  the  cesophi^us,  ff\m 

the  cesophageal  aperture,  and  is  divided  into  which  it  receives  the  food  when  first  awattowed : 

two  by  a  slight  constriction,  while  its  terminal  it  has  a  villous  texture,  but  its  minute  cookml 

or  pyloric  third  is   bent  back  so  as   to  be  processes  are  covered  by  a  dense  white  pate> 

parallel  and  near  to  the  middle  portion.    The  ment  epithelium.      The  second    cavity,  tttc 

roucoua  membrane  of  this  stomach  is  folded  honeycomb  or  reticulum,  is  so  called  from  the 

longitudinally  ;  the   left  subdiviition   of  the  appearance  of  its  mucous  membrane,  whirh, 

cardia  is  smooth,  and  the  lower  part  of  the  in  all  other  respects,  has  the  same  stnictitrr 

oewphagus  —  which  is  somewhat  dilated  —  as  that  of  the  preceding  cavity.     The  third 

diff*ers  from  the  upper.  portion,  the  manipheB  or  piaiierittm,  n  named 

The  pylorus    in  well  marked  in  all    the  from   tlie  many   longitudinal   plicM   or  Md* 

Cheiroptera,  and  the  intcatine,  which  is  inuch  which  occupy  its  interior.     In  the  Camel,  thr 

narrower  than  the  stomach,  and  is  devoid  of  circumference   of  the    cells  or    exea%*atMim 

ciecum,  is  of  nearly  uniform  diameter.     It  of  its  reticulum  and  paunch  have  been  l«a: 

often  presents  concentric  windings  or  coils,  recognized  as  containing  muscular  finctcvL 

lu  length  varies  greatly  ;--thus,  in  the  fni^  the  contraction  of  which  enables  these  c«vi- 

voroua  I*teropu8  it  is  six  or  seven  times,  in  ties  to  retain  water  free  from  admix  tore  nitii 

the  insectivorous  Bat  only  twice,  the  length  the  general  contents  of  the  stomadi.    Af  i 

of  the  lK>dy. 

Kdentata.^The    stomach    of    this  order        •  .In  sjch  a  caaa  they  can  hanlly  ba  aapfottd  '• 

differs  crcatly  in  different  genera.     Most  of  J^'^'ti  "^'^  "^"T^'i  ^"S ■?  fe  ^^-WT?**" 

uiut^in  b«*^"/  ••    ^  ©  ^.  lu^  ««•«•»  the  ileum  ends  bra  tlit  (Mtvecn  iJia  Un^ 

them   powess  a  simple  organ  ;  the  cardiac  .periure*  of  two  such  tabes;  and  hcomaffMar.  t* 

admit  of  bein^  closed  by  the  lateral  jmmar^  o<  tti<tr 

•  W«*  owe  the%e  meanurementa  to  UeckeL  conteuta.    (See  Prof.  O'wenV  C«ta}ogv«  of  the  ilaa- 

t  In  the  dog  it  ia  cuuvoliitud.  tefiaa  Maseuoi,  v«L  i  pu  Sl9l  7i$  k) 
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ejgiit  or  nine  years  ago,  the  author  discovered  sacculation  of  the  ctecum  and  colon  which  ob- 

that  all  these  projections  from  the  surface  of  tains  in  this  and  the  Pachydermatous  order  per- 

the  ordinary  Ruminant  stomach, — vis.  the  villi,  haps  compensates  such  a  diminution  in  length, 

honeycombs,  and  plies— ^are  constructed  chiefly  The  ilio-csecal  valve  is  represented  by  a  narrow 

of  unstriped  muscular  tissue,  lined  by  scaly  passage,  the  mucous  membrane  of  which  forms 

epitbdiuffl.    The  uses  of  such  a  structure  are  six  or  eight  thick  longitudinal  folds.     The 

too  obvious  to  need   any  comment.      The  caecum,  smallest  in  the  Pachyderm,  attains  its 

fourth  cavity  or  ff^omontm,  IS  the  true  stomach:  maximum  size  in  the  Soliped;  being,  in  the 

it  secretes  the  gastric  juice,  and  possesses  Horse,  two  feet  long,  and  thrice  as  capacious 

the  ordinary  tubular  structure.    As  regards  as  the  stomach.  In  one  Pachyderm — the  Cape 

the  uses  of  these  cavities,  the  bolus  is  probably  Hyrax—two  additional  ciecal  tubes  open  into 

rooukled  for  rumination  in  the  honeycomb,  the  large  intestine  by  wide  apertures, 

and  is  thence  regurgitated  into  the  gullet ;  In  the  RodenHa  the  stomach  is  separated 

while  a  muscular  fold  forms  a  direct  pathway  by  an  external  constriction  into  two  portions: 

for  the  ruminated  food  to  pass  at  once  from  — a  cardiac,  clothed  with  a  thick  epidermis, 

the  oesophagus  to  the  maniplies.  and  a  pyloric,  occupied  by  a  mucous  mem- 

Paekfdefiata, — The  Elephant  has  a  stomach  brane  which  has  the  ordinary  tubular  struc- 
whicfa  IS  elongated,  and  subdivided  by  very  ture.  The  size  of  the  former  pouch  varies  in 
numerous  folds.  In  other  respects  it  is  simple,  different  genera  ;  the  latter  sometimes  nre- 
That  of  the  Rhinoceros  is  similar ;  but  the  sents  an  imperfect  subdivision.  The  wnole 
cardiac  pouch  ia  devoid  of  folds.  The  shorter  organ  occasionally  approaches  a  conical  or 
xtooMcfa  of  the  Pig  is  divided  internally  by  two  spherical  shape.  In  the  Beaver  and  Muscar- 
fulds  of  mucous  membrane  into  three  porw  din,  the  stomach  is  complicated  by  the  addi- 
tions:— a  rardiac  pouch,  a  pyloric  extremity,  tion  of  glandular  crypts  and  cseca,  the  im- 
ind  an  intermediate  portion,  which  receives  port  of  which  is  unknown.  The  intestine  of 
the  cesophagus.  The  lesser  curvature,  and  the  Rodent  is  very  long  and  convoluted,  and 
the  back  of  the  cardiac  pouch,  are  both  occu-  the  small  and  large  intestine  are  of  nearly 
pied  by  a  white  and  dense  epithelium,  which  equal  diameter ;  but  the  latter  is  deeply  sac- 
is  nmilar  to  that  of  the  (esophagus,  and  forms  culated.  The  caecum  is  usually  very  large, 
B  broad  quadrilateral  band  along  this  aspect  and  is  sometimes  subdivided  by  spiral  or  cir- 
ot'the  interior.  In  the  Pecari  there  are  ex-  cular  folds.  But  in  the  omnivorous  Rat  it  is 
tonl  indications  of  the  same  subdivisions  :  small ;  and  in  the  Dormouse  it  is  altogether 
Uit  the  white  epithelium  extends   over  a  absent. 

wider  surface ;  so  that  it  is  only  the  pyloric  MartupiaUa,  — In  a  large  proportion  of  this 

tiurd,and  the  lower  parts  of  the  middle  and  order,  the  stomach  has  a  considerable  resem- 

cardkc  poaches,  which  exhibit  the   proper  blance  to  that  of  the  human  subject.     Such 

castric  or  tubular  structure.   In  the  Hippopo-  an  organ  is  found  in  both  carnivorous  and 

Ldous,  the  stomach  is  long  and  tubular,  and  herbivorous  Man»upialia :   and   indeed,  it  is 

itcomplicatedby  the  addition  of  two  pouches,  difficult  to  point  out  any  differences  in  its 

«bich  have  a  size  almost  equal  to  its  own,  size  or  shape  which  are  distinctly  referrible  to 

sad  oommnnicate  with  its  cavity  by  corre-  the  habits  of  its  possessors.      In  some,  how- 

^MMidtng  orifices  on  the  right  of  the  oesophagus  ever,  a  stomach  of  very  similar  outside  shape 

tnd  at  the  beck  of  the  cardia.     The  internal  exhibits   a   lesser  curvature,   which    is  oc- 

s:.rface  of  the  organ  is  so  folded  as  to  allow  copied  by  a  gastric  gland  like  that  of  the 

the  alimentary  bolus  to  enter  either  of  these  Beaver,    composed   of    numerous   irregular 

tvo  cantiea.*  crypts.  In  the  Kangaroo  {Macroptu)  both  the 

The  atomach  of  the  Solipeda  has  a  rounded  shape  and  the  structure  of  the  organ  differ 

ihape,  and  a  cardia  and  pylorus  which  are  close  widely  from  the  preceding.    The  stomach  is 

to  each  other.     The  cardiac  half  of  the  organ  of  a  length   which  equals  that  of  the  whole 

is  lined  by  a  white  epidermis,  which  terminates  body ;  the  cardiac  pouch  is  subdivided  into 

by  aa  abrupt  dentated  margin.  two  csca  ;  and  the  middle  part  of  the  organ 

In  all  these   three  orders  —  Ruminants,  is  sacculated  by  three  bands  of  longitudi- 

PAchyderms,   and  Solipeds — the  iniestme  is  nal  muscular  fibres,  so  as  closely  to  resem- 

characterized    bv   great   length,  width,  and  ble  the  ordinary  arrangement  of  the  colon, — 

nmvoltttion,  and  by  the  possession  of  a  capa-  except  that  the  interspace  between  the  upper 

CMOS  cccuoi.     Thus,  in  the  Ruminant  sheep,  two,  or  that  third  of  the  surface  which  occu- 

the  intcarine  is  tbirtv  times  the  length  of  the  pies  the  lesser  curvature,  is  not  sacculated, 

body.    And  although  in  the  Soliped  horse  this  The  gastric  |land  is  broken  up  into  numerous 

proportioo  sioks  to  fifteen  or  twenty,  still  the  follicles,  which  are    placed    in    three  rows 

parallel  to  the  longitudinal  muscular  bands. 

,  --      .        .      J     _i  ..       * .,.              .    *u  The  mucous  membrane  of  the  esophagus 

>rAf;:;:^^'i:Z!'.^T'^^i  »  conUnued  right  .nd  left   of  .he  U.« 

infbrnutioB  rd^f*.    Cavier  suggesU  this  to  have  onnce   lor  a   considerable   distance ;   some- 

trrn  an  inooinplete  developraent  of  a  compound  what  as  in  the  stomach  of  the  Pig.     The  re* 

'M',;iii,  akia  to  that  of  a  raminant:  the  stomach  mainder  of  the  mucous  membrane  is  of  the 


Uit«  the  abooMfMim,  and  the  diverticula  represent-  ordinary  sofl  character. 

Z  ^iSJffi^bXSi.^'^r'Lc^r  S™t  .   The  intestine  of  the  M«,;jpid  i.  .!«  «.b. 

*huhliina  the  supposed  abomaaum  in  the  greater  ject  to  great  differences.      The  carnivorous 

iwt  of  iu  cxtaat  teems  to  negative  this  view.  members  of  the  class  are  devoid  of  a  cjecuoir 
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The  insectivorous  Marsupials  have  a  longer  recalls  that  of  the  Kangaroo.    FortbecwdiK 

intestinal  canal,  which  is  separated  into  large  cavity,  smooth  and  almost  bifid  at  its  coo* 

and  small  intestine,  and  exhibits  a  caecum  of  mencement,issoon  saccular  by  a  superior  uJ 

moderate  size.      Those  that  live  upon  fruits  inferior  band  of  longitudinal  fibres  which  cone 

have  bowels  which  are  still  longer,   and  a  from  the  oesophagus ;  and  from  thence  the  tto> 

large  caecum  of  twice  the  length  of  the  whole  mach  continues  to  the  right  side,  as  a  nocu* 

body.    Finally,  the  true  ve^tivorous  genera  lated  tube,  which  is  bent  upon  itself, and  dosdy 

have  a  cecum  which  is  thnce  as  long  as  the  resembles  a  krge  intestine.  Butbdforeraclr 

body.  In  those  which  are  possessed  of  a  saccu«  ing  the  pylorus,  these  saccuU  diminish  sad  dis* 

luted  stomach,  the  caecum  is,  however,  much  appear. 

shorter.     One   genus,  the  Wombat,  has  a        The  length  of  the  intestinal  caasl  ia  the 

vermiform  appendix.    The  length  of  the  whole  different  genera  of  this  order  varies  to  an 

intestine  varies  from  two  to  ten  times  the  extent  which  b  curiously  contrasted  «iti)  the 

leneth  of  the  animal.  general  simihuity  of  their  food.  Its  proportioa 

In  the  Monotremata  the  alimentary  canal  is  to  the  length  of  the  body  is  in  some  as  8  lo  I ; 

chiefly  remarkable  from  its  terminating  in  a  in  others  as  3  to  1  only.    The  divisioa  bto 

cloaca  common  to   it  and  the  urinary  and  two  portions,  and  tlie  general  arrangement  of 

generative  organs.    A  small  caecum  separates  both  small  and  Urge  intestine,  is  very  similar  to 

the  long  and  narrow  bowel  into  two  parts,  that  seen  in  man.     In  all  the  genera  a  cscim 

The  diameter  of  the  small  intebtine  gradually  exists,  but  with  great  variety  as  to  length  :—tn 

diminishes  to  the  caecum,  while  that  of  the  increased  development  of  tnis  portion  of  bte»- 

large  intestine  gradually  increases  to  the  re&>  tine,  as  well  as  of  the  cardiac  extremicy  oftbc 

tuni.  stomach,  being  sometimes  connected  with  i 

The  Cetacea  offer  two  chief  varieties  of  diminution  in  the  length  of  the  whole  canaL 

stomach,  which  are  connected  with  differences  The  Apes  and  Gibbons  possess  a  veraufura 

in  their  food,  though  scarcely  explained  by  appendix ;  but  in  the  latter  it  is  of  very  small 

them.    Those  which  live  on  vegetable  food  size.    The  mucous  membrane  has  villi,  but  no 

exhibit  a  simpler  form  of  organ.    Thus,  in  the  valvulae  conniventea. 
Dugong,  the  stomach  is  long  and  transverse ;        General  r^iminb.^ Although  physiologT  at 

and  is  divided  by  a  deep  constriction  into  a  present  scarcely  pretends  to  interpret  diii 

globular  cardiac,  and  a  conical  pyloric,  portion,  various  and  complex  development  of  the  ab> 

Two  large  caeca  open  into  it  near  this  con-  mentarpr  canal,  8tul  some  atteaspt  at  ita  espb- 

striction ;  and  a  special  glandular  apparatus  nation  is  indispensable.  For  without  any  clue 

occupies  the  upper  part  of  the  cardiac  pouch,  to  their  import,  details  like  the  preceding 

In  the  carnivorous  Cetaceans,  the  stomach  is  could  hardly  be  recollected,  (ar  less  msJe 

subdivided  into  three,  five,  seven,  or  more  cavi-  use  of;   and  would  scarcely  deserve  to  be 

ties.   In  some  genera,  however,  there  are  only  stored  up  in  the  archives  of  science, mnch  mon 

four.     Of  these  the  first  has  an  epidermoid  brought  forward  in  an  essay  like  this.   Kor,  a 

lining,  while  the  three  last  have  a  soft  mucous  attempting  their  explanation,  can  one  be  rigliU« 

membrane.  The  biliary  duct  often  opens  into  a  charged  with  breaking  those  rules  which  oar 

dilated  cavity,  the  import  of  which  is  unknown,  great  countryman  has  laid  down  for  the  poiMirt 

The  intestine  is  longer  in  the  herbivorous  di-  of  natural  knowledge.    All  that  is  mmaiiry  to 

vision.     Here  there  is  also  n  cecum ;   which  such  a  superstructure  of  theory  is,  that,  bov- 

is  sometimes  Urge  and  ghmdular,  but  some*  ever  slight  and  temporary,  it  hhoukl  at  Icart  be 

times  small,  short,  and  even  bifid.     In  the  founded  on  the  known  fiicts ;  that  it  sbouU  9h 

zoophagous  Cetaceans  there  is  rarely  either  dicate  sometliing  like  the  degree  of  prohabilit) 

caecum  or  valve:— so  that  the  inte&tine,  which  assignable  to  its  several  parts;  aiid,fiBalh,  duit 

decreases  fili<>htly  in  bize  from  the  pylorus  to  it  should  be  at  once  yielded  up,  as  aooo  »  a 

the  anus,  offers  no  separation  into  large  and  stricter  logic,  or  larger  and  more  nnnefuui 

small.     But  in  the  genus  Ba/ana  there  is  a  facts,  offer  us  a  better  explanatioR. 
amall  oecum,  like  that  of  the  Cat.  The  absence  ofaU  digenwe  cmoUy  is  the  fir< 

The  Quadrumana   possess  a  stomach  the  peculiarity  which  demands  our  notice.    It : 

form  of  which  approaches  that  of  the  human  few  genera  in  whom  this  nve  cooditioo  ba» 

organ.     In  some  cases,  however,  it  is  more  been  found  all  offer  the  greatest  simplicity  vi 

elongated  ;  while  in  others  it  assumes  a  glo-  structure;  and  further  agree  in  tlie  hut  u^i 


bular  shape,  with  a  cardia  and  pylorus  in  close  they  are  parasitic : — L  e,  that  they  derive  ihrr 
proximity.  The  latter  deviation  ia  generally  nutriment  from  the  juices  of  aMiothcr  auciai, 
found  in  conjunction  with  carnivorous  or  to  whose  body  they  are  attached,  llcncc  •« 
insectivorous  habits.  It  is  usually  separated  need  not  scruple  to  assign  this  appamic  ika- 
into  two  portions,  a  cardiac  and  a  pyloric ;  and  ciency  of  the  digestive  organ,  partly  to  the  fn» 
Bometimes  the  Litter,  which  is  more  ^lobul.ir  vious  elaboration  of  ahighlynutntioaasnc- 
than  usual,  is  distinguished  by  an  mtemal  food,  partly  to  the  simplicity  of  the  vantw« 

loM   fmni  A  ahArt  tiihular  nart.  whirh   ftermi-  tissues  which  are  drstineJ  f  n  1^  maui  mIw^  *■  • 


fold  from  a  short  tubular  part,  which  termi-  tissues  which  are  destined  to  be  nomi 

nates  in  the  pyloric  valve  and  the  duodenum,  it.  But  can  we  therefore  say,  that  the  fimcu  a 

liudiroentary  pyloric  caeca  have  been  remarked  of  digcbtion  is  absent,  or — what  woukl  t< 

by   Cuvier*   in  one    instance.     The  «Sraa*  nearly  equivalent  to  such  an  asocrtios — tf.: 

mnpUAeeut  presents  a  form  of  stomach  which  it  is  reduced  to  a  mere  ph3sical  afaaorpcao'- ' 

Probably  not.   For,  as  regards  the  gcim.  «:r* 

*  Ls9ons  d*Aaat  Comp.  vol  iv.  p.  38.  velopment  of  the  animaT  seriea^  coaipant«»e 
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aitttomj  conclusiTely  shows  that  the  fusion  in  the  stomach.    And  the  same  impunity  ex- 

oT  certain  structures  by  no  means  implies  tends  to  another  animal  of  its  own  species 

the  ibsence    of    their   several  functions ;  which  may  have  been  swallowed  while  tena- 

vbile  a  hbtory  of  the  development  of  each  ciously  clinging  round  the  prize  *  that  both 

iodifidaal  woald  equally  establish  that,  though  are  disputing. 

the  embnro  at  a  certain  stage  of  life  is  quite  It  is  usuid  to  call  such  a  simple  digestive 

deroid  off  a  digestive  cavity,  it  is  nevertheless  cavity  a  "stomach.**     But  though  the  etymo- 

Douriihed  by  materials  which  have  been  pre-  logy  of  the  term  ouite  allows  of  its  being 

Tioosly  set  aput  from  the  substance  of  the  thus  applied,  still  tne  definite  character  of 

parent.    Ana  just  as  it  must  doubtless  effect  this  organ  in  the  hisher  animals  seems  to  sug- 

some  change  m  diese  materials,  in  order  to  gest  that  we  should  either  restrict  its  applica- 

issimihue  them  to  ita  own  various  textures,  tion,  or  recollect  the  doubtful  meaning  which 

to  it  is  evident  that  such  a  change,  however  it  acqiures  by  such  an  extended  use.  When- 

sl^t,  probably  represents  what  is  as  much  a  ever  an  organ  of  this  kind  appears  to  effect 

digestive  as  an  absorptive  act: — a  digestion  in  the  solution  of  substances  which  pertain  to 

which  the  absence  of  many  of  the  ordinary  the  albuminous  groupf ,  it  u  entitled  to  rank  as 

agents  is  sufficiently  accounted  for  by  the  mini-  a  true  stomach.  But  in  proportion  as  this  f  iact 

mam  of  waste  which  this  food  supplies,  and  the  is  uncertain  or  improbable,  the  name  becomes 

minimum  of  change  which  it  has  to  undergo,  a  vague  designation,  which  ought  never  to  be 

Now  some  of  these  parasitic  genera  are  also  con-  made  use  of   without  recollecting  what  it 

sected  by  the  circumstance,  Siat  the  anenterous  really  means — a  mere  receptacle  of  food.     In 

condition  probably  forms  but  a  stage  of  their  the  instances  before  us,  such  a  receptacle 

devriopment ; — so  that  the  process  of  time,  probablv  represents,  not  only  the  stomach  of 

Of  their  transplantation  to  a  more  congenial  the  higher  animal,  but  a  fusion  of  this  with 

dwelling,  would  often   convert  them    into  thesucceeding|portionsof  the  tube,  and  with 

ioimals  possessing  an  alimentary  canal.     Of  all  the  accessory  organs  of  digestion, — such  as 

nch  creatures  we  might  therefore  vaguely  say,  the  liver,  pancreas,  &c.     And  just  as  such 

that  they  retaio  the  low  digestive  development  simple  cavities  import    more   than  a  mere 

of  an  early  ovum;  or,  in  ouier  words,  that  they  gastric  fiinctk>n,  so  conversely  we  might  find 

are  tbemsdvea  the  partially  developed  embr^ros  others  bearing  the  same  name,  which  com- 

ofa  very  simple  organization.     That,  with  plicate  a  fully  developed  alimentarv  canal, 

such  a  simple  structure,  they  should  effect  and  thus  imply  less.    These,  though  called 

nch  a  complex  function,  is  surely  not  one  whit  stomachs,  are  probably  mere  crops. 

nore  extraordinary  than  what  appears  to  be  A  complex  digaHve  organ  might  at  first 

the  case  in  the  action  of  every  ordinarv  cell ;  sight  seem  to  be  the  natural  antithesis  of  the 

which  is  what  it  is— liver,  kidney,  or  the  like  preceding.     But  though  complexity  forms  a 

—by  virtue  of  powers  that  its  mere  structure  useful  subjective  contrast,  without  which  we 

will  not  explain  —  powers  that  enable  it  to  could  indeed  hardly  conceive  of  simplicity — 

■ttract  and  retain  certain   materials,  to  re-  still,  as  already  hinted,  instead  of  a  progressive 

liaqioish  or  dismiss  others,  or  even  to  effect  a  evolution,  corresponding  to  a  gradual  and  suc- 

defioite  metamorphosis  in  its  own  chemical  cessive  advance  ofdevelopment,  the  alimentary 

ingrecfients.  canal  rather  ofllera  a  variety  of  deviations.  And 

Tke  tmpiettfirm  of  the  Sgeitioe  orgjon  may  most  of  these  deviations  appear  to  result  from 

be  leen  in  the  nydriform  Po^,  as  a  cavity  of  causes,  the  number  and  mtricacy  of  which 

the  body,  in  which  the  food  undergoes  a  kind*  is  such  as  to  defy  all  analysis.    We  shall 

of  solution.    The  acent  of  this  process  is  therefore  only  enumerate  those,  the  influence 

doobdcss  a  fluid  whira  exsudes  from  the  mem-  of  which  seems  to  be  most  direct  and  im- 

braoous  waUs  of  the  cavity.    But  as  these  are  portant. 

I'M  the  parietea  of  the  body,  it  is  to  the  1.  It  is  scarcely  necessary  for  us  to  dwell 

htter  that  we  must  probably  refer  the  origin  of  upon  that  advance  of  development,  and  gradual 

the  solvent.    That  harmless  inversion  of  the  increase  of  complexity,  which  the  reader  must 

whole amnal,  which  Tirembley  was  able  to  effect,  have  observed  m  the  preceding  sketch.    He 

stmgtfaens  such  a  conjecture.  Norisitiropos-  has  seen  how,  in  progressine  trom  the  low- 

"ble^  that  the  poison  of  the  tentacles  is  itself  est  Infusory  to  the  highest  Mammal,  a  simple 

but  a  more  concentrated   form  of  the  gas-  excavation  firet  became  a  membranous  canal; 

trie  6uid.     In  any  case,  one  cannot  avoid  how  it  then  acquired  an  additional  orifice; 

ttipecting  tliat,  in  this  animal,  the  alimentary  an  organ  of  mastication  ;   a  salivary  appa- 

■olvent  has  acme  very  simple  chemical  rela-  ratus  ;    a  stomachal  dictation ;    a  subdivi- 

tion  tothe  ommism  generally.    The  more  so       *  t^  •    .  * *•      *       *'^  *i.  *  j-zr  * 

ffk^  •i*k^.^i5u  1^ S~*«  »ki ..».ii^w<»i  nM»  It  18  mtereeting  to  notice  that  differences  of 

Aj  althougli  It  acta  upon  theswaUowed  prey  development,  such  is  are  obviously  almost  Unte- 

»«h  the  greatest  energy  and   rapidity,  the  mount  to  diversity  of  species,  appear  to  remove  aU 

tentacles  of  the  animal  itself,  which  are  often  barrier  to  this  solvent  action.    Thus  the  Polypifonn 

ebaeiy  entwined  around  the  hapless  victim.  Medusa  devours  and  digests  its  Infusory-Ukeyoonger 

vt  quite  unaflected  by  even  a  prolonged  stay  brethren. 

T  See  p.  009, 

X  The  term  **  chylific  stomach,"  sometimes  made 

*  For  the  sense  in  which  we  are  to  understand  use  of  by  comparative  anatomists,  seems  especially 

the  word  adintion  as  applied  to  this  process,  see  to  demand  sucn  a  caution.    For  we  need  scarcely 

^  i«mafka  upon  the  action  of  the  gastric  juice  at  point  out  that,  in  the  higher- animals,  at  any  rate, 

K  337.  this  organ  does  not  "make  chyle." 

Sitpy,  X 


306 


STOMACH  AND  INTESTINE. 


sion  of  intestine ;  a  li?er ;  a  pancreas ;  and, 
finally,  a  compound  character  of  mucous 
membrane,  by  virtue  of  which  the  whole  tube 
might  be  compared  to  one  vast  expanse  or 
aggregation  or  glands.  Some  of  these  pai^ 
ticulars  will  again  force  themselves  upon  our 
attention.  Hence  we  may  here  limit  ourselves 
to  the  remark,  that  the  main  elements  of  this 
advance  consist  in  the  evolution  or  separation 
of  accessories,  and  the  increase  and  subdi- 
vision of  surftce: — and  that  both  of  these 
conditions  imply  a  division  of  labour  which, 
here  as  elsewhere,  enhances  both  the  quantity 
and  quality  of  its  product. 

2.  Respecting  the  homologies  of  the  intes- 
tinal canal,  scarcely  anything  can  be  said. 
As  might  be  expected,  form  seems  always 
subordinate  to  purpose: — in  other  words, 
neither  general  nor  individual  development 
offers  us  any  nermanent  or  temporary  oigans 
of  digestion,  from  which  we  can  deduce  a 
shape  that  can  be  considered  as  a  common 
pattern  or  archetype.*  In  rare  instances, — as 
m  the  Earth-worm  and  Arachnidan, — the  form 
of  the  internal  canal  approaches  that  of  the 
body  and  limbs  respectively.  But  even  this 
peculiarity  of  form  is  probably  teleologieal. 

3.  Sufficient  allusion  has  alread^f  been  made 
to  vegetative  or  irrelative  repetition,  as  a  pos- 
sible explanation  of  the  complex  canal  seen  in 
many  of  the  lower  Invertebrata.  Some  of 
these  ramified  canals  —  such  as  those  of  the 
Acalephse,  and,  with  less  probability,  of  the 
Distomae—  may  be  conjectured  to  represent  a 
vascular,  rather  than  intestinal,  system.  But 
there  are  others — such  as  those  of  the  Leech 
and  Spider — which  seem  to  be  true  processes 
of  the  digestive  canal,  used  as  reservoirs  of 
food. 

4.  Some  complicatioiis  seem  mainly  de- 
pendent upon  circumstances  which  may  be 
termed  collateral  or  subordinate  to  digestion 
itself.  Thus,  the  crops  of  many  animals, 
like  the  cells  of  the  Camel's  stomach,  are 
connected  with  the  more  or  less  necessary 
habit  of  gorging  large  quantities  of  food  at 
distant  intervals.  While  the  giszard,  which 
is  possessed  by  such  very  different  onlers  as 
Polvps,  Molluscs,  Fishes,  and  Birds,  appears 
to  be  closely  related,  not  onl^  to  the  food, 
but  to  the  mechanical  conditions  of  the 
animal.  This  b  especially  the  case  with  the 
Bird,  whose  long  neck,  and  habits  of  flight, 
could  scarcely  be  rendered  compatible  wiUi  a 
heavy  masticatory  organ  occupying  the  or- 
dmaryposition. 

6.  The  import  of  some  of  those  numerous 
blind  tubes  or  pouches  which  we  have  so 
often  noticed  as  opening  into  the  intestinal 
canal,  has  already  been  suggested  in  the 
preceding  remarks.    They  are  generally,  and 

*  In  thii  respect  the  iotestinsi  csiul  nsy  probsbly 
be  coatrssted  with  both  the  Tsacular  sad  nervoas 
■ystemib  At  lesst  the  snthor  feels  sara  thst  the 
Utter  of  these  will  altimstely  be  found  reducible 
to  thst  serial  homology  of  the  skeleton  which  the 
resesrehcs  of  ProfesMr  Owen  have  done  so  much  to 
eladdste. 

t  See  p.  295. 


no    doubt    correctly,   regarded   ai  cvficr 
developmental  forms  of  the  variotn  coagk>> 
merate  glands  which  are  appttded  to  the 
canal  in  higher  animals.    But  as  rq^  the 
principles  of  their  diagnosis,  and  the  liaiiu  of 
its  application,  it  seems  important  to  kbobA 
the  reader,  that,  in  the  present  state  of  orpoic 
chemistry,  the   situation  of  their  spertures, 
and  the  order  of  their  appesrsace,  oftm 
constitute  our   only  guides.     Thus,  for  is* 
stance,  tubes  which  open  into  the  coaiawnct' 
ment  of  the  canal,  espedaUv  ia  coaaectios 
with  a  higher  development  of  the  mssticrtnfy 
organs,  are  probably  salivary.    In  like  nss* 
ner,  those  which  empty  themselves  m  the 
neighbourhood  of  the  pylorus  are  supposed 
to  be  biliary.    And  any  which,  by  oonans- 
eating  with    the  anus  and  exterior  of  the 
body,  appesr  to  aim  at  an  immediate  sad  direct 
extrusion  of  their  contents,  natunlly  renuad 
the   physiologist   of   the   highly  potsoaous 
characters  of  the  urinary  secretion,  and  so  far 
entitle  him  to  suspect  that  they  serve  to  eipel 
this  important  product  of  anima]  life.    Here, 
however,  chemistry  would  often  asust  bis  de- 
cision.   The  colour  of  the  bile  sonecisMs 
affords  a  less  certain  aid  to  the  disgnosis  of 
this  secretion.    The  order  of  appearsnee  oolj 
helps  our  coniectures  by  showing,  that,  of  the 
two  glands  which  open  into  the  meJiBa  psr* 
tion  of  the  digestive  tube,  the  liver  is  the  laoic 
constant  and  important :— nod  hcsce,  that  it 
is  probable  a  solitary  set  of  tubes  are  chicly 
hepatic.    But  it  is  obvious  that,  in  wany  is- 
stances,  all  these  aids  to  conjecture  msy  iesTS 
us  in  doubt  as  to  the  true  nature  of  a  set  of 
secerning  tubes. 

6.  In  many  of  the  Vertebrata — sack  si 
Birds  and  Edentata — there  are  caca  to  vkirk, 
as  to  the  smaller  vermiform  appendix  of  ass 
the  above  explanation  cannot  apply ;  siact 
the  ordinary  accessorv  glanda  ate  also  prtscst. 
And  some  of  the  tuba  aeea  in  Insects  sre 
probably  ouite  as  supplementary.  The  strac* 
ture  of  all  these  tubes  seema  to  iocUcau  tbst 
they  are  true  organs  of  secretion.  But  «fa^ 
ther  this  is  their  main  function — or  if  so^  mhm 
is  the  nature  of  their  product — is  ntterlf 
unknown.  The  supposition  of  their  possess 
iuf  a  special  absorptive  function  onlyincrasio 
this  obscurity,  by  leaving  it  doubtful  whether 
the  lower  parts  of  such  tubes  reclaim  a  par* 
tion  of  the  secretion  poured  out  by  tht  ^fx^ 
—just  as  the  intestine  absorbs  the  bile  after  ai 
entry  into  the  duodenum— or  wbc«hcr  tkct 
absorb  materialsderivedfrom  the  general  csrit; 
of  the  intestine.  But  that  increm 
which  Aicilitates  mere  abaorpcioc 
by  folds  and  projections  so  modh 
by  tubes,  that,  even  supposing  this  latter  rt- 
absorption  to  obtain,  we  ought  at  lesst  to 
concede  some  modifying  power  to  the  secrrt- 
ing  surfiue.  The  ordinary  mtnmti^^  of  thcsr 
apertures  —  near  the  junctioo  of  the  sauJ 
and  large  intestine —  scarcely  asaists  our  spe- 
culations. It  may,  however,  indicate  aa  ei- 
posure  of  their  secretions  to  the  loi^  snJ 
energetic  absorption  effected  by  the  large  in- 
testine. 


DToduct  a 
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7.FiittII;,we  nuydote  these  vsgue  con-  whichiacontiDuedthroughtheneckandchest. 
jectuKi  bf  utemptio^  to  include,  in  one  for-  Immediately  after  perroratine  the  diapbragm, 
Dnhh  DMWt  of  the  Taneties  seen  in  the  whole  or  septum  which  divides  toe  thorax  from 
■niind  tiogdam.  The  complexity  of  the  di-  the  abdomen,  it  expands  into  the  stomach 
|Mife  apparatus  Tories  with  that  of  the  (c,^.  !4I.)-  An  external  constriction  and 
digeMira  fuactjon.  And  this  ia  again  the  an  internal  Talve  (p,  jfg.  S41.)  mark  the 
— -^let  of  two  chief  elements: — the  kind  of  boundary  between  this  organ  and  the  istes- 
oied;  thenaturaof  the  animal  to  be  tinb,  which  forms  the  remainder  of  the  tube, 
ibed.  And,  finally,  at  about  five-sixths  of  its  length. 

In  reelect  to  the  food,  we  might  almoit  the  intestine  is  subdivided  into  two  portions, 
fbra  a  fcsle  of  decreasing  liroidicity,  bcsin-  by  an  alteration  in  size  and  character,  which 
sii^  with  the  rich  chylous  fluid  that  bathes  commences  at  a  point  corresponding  to  the 
the  intestinal  parasite,  and  passing  through  presence  of  a  ciecura  or  blind  poncn  exter- 
tbt  nrioas  padations  of  Uqtmr  tangmmt,  oally,  and  of  a  valve  internally.  Of  these  two 
Uood,  Sesh  more  or  less  decomposed,  vege-  segments,  the  upper,  longer,  and  narrower, 
^"-   "licet,   fruits,   vegetables,   and   grains;     iscalledthesiiALi.  intsstike  (j,i,j^.239.)  ; 

■•^ —    which,    however  increased   in     and  the  lower  or  wider,  the  i.arob *■ — " 

lioateneta,  would  all  find  their    (cc,  AC,  tc,  dc,  sc,  v.,  fig.  239.). 
cOfTHpoodii^  representatives  in  Natural  His- 

lory.  And  we  have  already  seen  that,  through-  /^.  239. 

out  the  Vertebrate  leriea,  there  is  a  constiint 
iModatioQ  of  a  long  inteatine  or  a  compti- 
csted  rtomach,  with  a  vegetable  diet. 

As  reprda  the  nature  of  the  animal,  the 
Ataleplian,  Cruttacoui,  Cephalopod,  Fish, 
Bird,  Cetacean,  all  prey  tipon  fish.  Yet  not 
ody  are  their  oi^ana  of  digestion  most  S- 
•ene,  bat  they  even  exhibit  a  certwn  corre- 
ipoodeace  with  the  general  devdopment  of 
eachasimal.  Nor  is  it  difficult  to  imagine  why 
tUs  ii  the  caac  Looking  only  at  the  unity 
cf  the  orgaiusiu,  we  might  d  priori  expect, 
tlat  a  high  development  of  the  whole  would 
■ply  an  equal  advance  in  the  complexity  of 
itt  duef  pwta.  To  this  we  may  add,  that 
Me  otgan  aeens  in  a  ccrtun  sense  comple- 
■nlary  to  another, — the  neceaaary,  and  not 
■ody  the  fonnal,  reault  of  an  increased 
evatnuoB  of  ita  fellow.  And,  in  conclusion, 
it  ii  not  nnlikdy  that  the  complexity  of  the 
dKctn're  otjan  in  the  hi^er  anunals  may  be 
iwfied  to  causes  even  more  immediate  than 
other  of  the  pevceding:— vis.,  to  the  more 
wpnate  chemiitry  of  their  alructure,  and 
the  sMTV  iwkI  a«id  energetic  change  of  their 
siihawn-e.  Tlie  umctore  of  every  ammal  is  so 
far  seU-regiiktiTe,at  to  determine  the  penna> 
■CBce  of  ita  own  composition,  by  a  process  of 
which  the  blood  is  one  main  ^ent,  and  the  tis- 
Bca  goMrally  another.  But  there  is  no  re^ 
•on  why  we  abould  exclude  a  third — why  we 
~  ~  C  that  the  chemical  ■ 


tioa  or   likewng  of  the   foreign   substances  aiemul,  tmdimlatmalcimal  of  du  aMt  kmm4m 

taken  aa  food  ia  coaimenced  in  the  course  of  ttibjecL 

thedigcMmect  — why, in  short,  the  abM>rp.  ^r,  Momseh;  c^cardlaci  p,  pyloric  oriflce i  j  i, 

nnor  tDore  numerou a, abundant,  and  com-  small  intatina;  j,  jcjunnrai    i,  ilsBm;  cc  Ioa, 

flex  alJMBataay  prtndplea  may  not  necessitate  large  tnt«Miii<^  via.:— cccBcum;  Acuccwling 

the  co^perMiaa  of  a  more  highly  devdoped  '^'<»".i  v<7  tMsveuecoIgn;  ucdBSMndingcolnnj 

ditcMivaorgaa.                       —"    ^              r  b  f-,  sigmoid  flexure  or  nigmoid  colon ;  b,  rectum  [  *. 

UmtAn  XwATOMT. —  The  alimentary  canal  ""^ 

e(  Han  ia  »  loag  membranous  tube,  which.  It  is  the  three  latter  portions  of  the  ali- 

rmaiiicuLiug     at  the    mouth,      successively  mentary  canal, — viz.,  the  stomach,  small  in- 

ocoftes  tlks  regioos  of  the  neck,  chest,  belly,  testine  andUrge  intestine, — which  fonn  the 

*d  prifk,  to  tominate  at  the  lower  orifice  of  especial  subject  of  the  following  article   They 

the  bttcr  cavity  in  the  aperture  of  the  anus,  all  possess  the  same  general  structure  j   being 

In  Ail   coarse,  the   canal    first   forms    at  composed  of  three  coats  or  tunics  —  an  exter- 

^  bncfc  of  the  mouth  a  dilatation,  called  nal  and  serous,  a  middle  and  muscular,  and 

the  pHAaritx.     It    next  contracts    into   a  an  internal  and  mucous  coat.    The  first  of 

■rsi^    cylindrical    lube,   the  <E50PHaet;s,  these  constitutes  their  meant  of  attachment" 
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the  trunk  in  which  thev  are  enclosed ;  and  it  lu  Jorm  variet  grestlj  in  different  iadiri- 

limita,   permits,    and  fncilitatei  those  move*  duals.      Removed  from  the  body,  tad  modt- 

menu.whichitischieflytheoiGfcorthesecond  retely ilistended,  it  generally  take*  the  ihipc 

to  execute.     The  third  is  the  most  important,  represented  in  ^.  240.*;  —  ■  shape  which  is 

nuce  it   iorms  the  complex  secreting  and   ab-  often  compared  to  that  of  a  bagpipe,  and  najr 

•orbing  ■urfHce,upoii  which  the  functions  of  the  be  beat  deacribed  as  a  bent  cone,  the  concave 

canal   mainly  depend.    Between  theiie   three  aspect  of  which  is  joined  bj  a  tube  at  ooe- 

tunics   are   interposed  two   layers  of  areolar  fourth  of  the  distance  from  its  base,    in  it  we 

tiuue ;  containing  vessels,  nerves,  and  lympha-  distinguish  an  anterior  and  a  posterior  taUtt; 

tics  for  their  supply.     Tba  various  modifica-  a  superior  and  an  inferior  border;  a  riifat  sdJ 

lions  undergone  by  these  constituents  uf  the  aleft  extremity;  togelherwitb  the  canuacsDrl 

tube,  in  the  three  stvmentsjust  distinguished  pyloric  apertures,  by  which  it  communicatci 

an  the  stomach,  sraall  intestine,  and  large  in-  with  tfae  <Esophagus  and  duodenum  rcipec- 

testine,  will  form  the  chief  features  of  the  fol-  tively,  and  thus  becomes  continuous  with  Ibe 

lowing  description.  remaining  portions  of  the  digestive  cansL 

The  STOMACH  is  the  widest  and  most  di-  The  description  of  these  diflerent  part* 

latable  part  of  the  alimentary  canal.  will  vary,  according  to  the  full  or  empty  state 

Fig.tia. 


Slematk  aad  duodauai.     Tht  Imhi  hat  Utn  aerltd  aad  iujlaltd,  and  itt  m 

to  iu  to  thoie  Hv  tubjaetMt  mtvciJar  ecoL 

a  g,  cardiac  orifice ;   t  h,  pyloric  valve ;    a  t  b,  IeH«r  carvBtnrs,  or  npptr  bordar  i  a  dft  i,  fnat« 

cuTvalarsi   or   lower    bolder,      ('llie    dotted    line*  joining  a  «,a£,uid  c  i  are  intcnlHl   to  tllMlnU 

the  mode  in  which  eilrrmF  distrntioa  of  the  orgin  sfhcU  thna  cnrrcs) ;  g  d,  cardiac  paiicli ;  1 1  c  •, 

....      ,Tv .-,„  .^  .L_  ..i^i.  _.....  .r...     ,,..  .       .,  -J  the  obliqiMk  tbo 


pyloiic  poucb.    (The  aurface  to  the  ri|;ht  of  the  line  which  would  unite  eg  re 
la  tba  1^  of  this  line  the  drcolar,  layer  of  the  miucolir  coat  of  the  stonuch.) 


of  the    organ.      Thus  in   the   latter    cod-  right  of  the  oeaophagus,  the  atocoach  eipaa^ 

dition,  the  stomach   is   Battened  vertically  ;  slightly,  and  hence  reaches  its  maxtmna  dia- 

■o    that  its  anterior  and    posterior   mucous  meter  at  about  the  middle  of  the  otpa  (/). 

■urfaces   come  into  contact,  while   its  upper  Beyond  this  point  it  gradually  tapen  away  to 

and   lower  margins  form   thin  edge*,  each  of  the  pylorus  (A,  A),  where  a  sudden  extmal 

which  really  deservea  the  title  of  a  "  border."  constriction  marks  the  site  of  the  valvv. 

But  when  distended,  any  transverse  section  of  The  dsmuMnu  of  the  ornn  are  even  man 

the  organ  would  be  nearly  a  circle  ;  and  hence  variable  than   its   form,    "nte  author'a  ■»• 

iu   borders   and    its    surfaces    disappear   by  siirements  are  not  sufficiently  iMmerDoato  ji^ 

merging  into  each  other.     Its  uppermost  part,     tify  him  in  offering  them  asvalidar *~* 

however,  is  still   distinguished  as  tlie   ietier  he  has  genemlly  found  that,  m  a  awe  «  p»- 

(d,  t,  b,fi%-  842.),  and  the  lower  as  derate  distention,  its  leneth  is  about  IS  to  \i 


the  peaitT  aavaturt  (g,  d,f.  c.  A).      It  will  inches,  its  diameter  at  the  wideat  part  i,  it 

be  seen   that   the  general    concavity  of  the  the  pylorus  S,  or  through  the  whole  otjp*  *• 

former  curve  is  cspeciullv  marked  in  its  first  inches.    Hence  its  total  suHace  wooldf^oal 

half  or  two-thirds  ;  at  the  end  of  which  part  about  1)  square  feet ;  and  iti  capacity  afaowi 

(«)  it  usually  becomes  slightly  convex.     A  |7A   cubic   inches,  or   fi   piata.     Ita    wciibl 

very  shalhiw  notch  (c)  opposite  to  this  point  may  be  ettimated  at  dtout  7  otmeea.     These 

often  divide*  the  greater  curvature  into  two  esumatea  are   a  tittle  larger  tbao   llMaa  of 

portiona  ;  and  the  two  constrictions  together  most  other  anatomists. 

define  the  commencement  of  the  pybricfWHol  The  att^icimtetU  of  the  stoiBach  ia  chirit 

(A,  k,  e,  e).     The  eordiae  potick,  or  gnat  or  effected  by  the  continuity  of  tt*  •xlrsaitir* 
w/natc  extremHy  (<!)■  !■«•   to  the  left  of  the 

amba  or  the  cesophageal  opening  (a),  beyond  '  TWs  woodciit  i*  m  &r  '""^jJS^.Ji 

which  it  p^jePorS^utMiUe./  At  f^Z'^'r^X  ^"^^^^^^^^^^^^^^ 

this  aperture  the  tesophigus  dilates  gradually,  ,„ld  be  psrtially  ranoeaM  by  tfa«  liackwart  tm^* 

BO  aa  to  resemble  an  mvertcd  funnel.    To  the  of  this  part  of  the  stomach. 
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with  the  more    fixed  duodenum  and  oeso-  Unusual  size  or  distention  chiefly  affects  the 

pbagQs.    The  former  tube  is  connected  with  situation  of  the  organ  by  causing  it  to  ex- 

the  posterior  wall  of  the  belly,  the   latter  tend  downwards ;  so  as  to  overlap  or  cover 

{)eH<Mntes   the    crura  of    the  diaphragm  a  the    transverse   colon,  and  thus  reach  the 
ittle  to  the  left  of  the  median  line,  so  as  to  umbilical,  the  left  lumbar,  or  even  the  iliac 
eoter  the  abdomen  about  one  inch  in  front  of  region.    Under  similar  circumstances,  its  left 
the  left  border  of  the  aorta,  by  an  aperture  extremity  also  passes  deeply  into  the  corre- 
wbich  is   everywhere   muscular  *,  although  sponding  hypochondrium ;   so    as  to  be  co- 
ckle to  the  posterior  border  of  the  tendon,  vered,  not  only  by  the  cartilages  of  the  ribs. 
The  fixation  of  the  stomach  is  also  aided  but  by  these  bones  themselves.    Its  extension 
br  certain   processes    of  peritoneum.      To  upwards  diminishes  the  size  of  the  thorax, 
toe  left  of  the  oesophagus,  the  short  phreno'  but  is  rarely  sufficient  to  be  felt  as  a  serious 
goitrie  omentum  passes  from  the  diaphragm  hindrance  to  the  descent  of  the  diaphragm 
to  the  cardiac  pouch,  which  it  reaches  some-  in  the  ordinary  tranquil  insoiration  of  health, 
what  posteriorly.      Still    lower    down,   the  Its  right  extremity  may  reacn  the  gall-bladder, 
■tomach  is  united  to  the  spleen  by  the  gaslro^  It  may  be  useful  to  trace  the  effect  of  its 
fplenie  omentum.    The  lower  border  of  the  usual  progressive  distention  upon  the  form, 
organ  gives  off  the  great  omentum :  this  de-  site,  and  fixation  of  the  stomach.     When 
•ceiMis  for  some  distance  towards  the  bottom  void  of  food,  and  not  distended  (as  it  often  is) 
of  the  belly,  and  is  then  reflected  upwards  to  by  gases,  the  flattened  stomach  hangs  almost 
the  anterior  border  of  the  transverse  colon,  vertically  in  the  epigastrium.    In  this  state 
vhich  it  splits  to  enclose.    The  upper  k>order  of   the  organ,  the  pulpy  food  that  enters  it 
of  the  stomach  ia  attached  by  means  of  the  from  the  oesophagus  orops  at  once  into  the 
gottro'kepatic  or  tmalt  omentum,  which   de-  cardiac  pouch,  which  forms  its  moat  depend- 
sccnds  from  the  transverse  fissure  of  the  liver,  ing  part.    The  reception  of  further  quantities 
Ail  of  these  folds  are  double;  though  Uie  four  e&ces  its  upper  and  lower  borders,  and  gra- 
bvers  of  the  reflected  omentum  majus  are  dually  changes  them,from  almost  straight  lines, 
often  inseparably  united  to  each  other.    They  into  the  curves  above  mentioned ;  at  the  same 
are  more  particuku-ly  described  in  die  article  time  that  it  separates  the  previously  apposed 
PraiTOnrKUM.  surfaces,  and  converts  the  whole  orvan  into  a 
SUmUion,  ^  Hie  stomach  is  placed  almost  bent  cone,  which  is  convex  below  and  in  front, 
transversely  in  the  upper  part  of  the  abdo-  Thelatterofthesetwo  flexures  chiefly  occupies 
mioal  cavity,  in  which  it  passes  from  the  left  the  pyloric  extremity,  and  is  often  very  suddeu. 
to  the  right  tide,  as  well  as  downwards,  and  Both  result  from  the  increased  length  of  the 
■lightly  forwards.    This  direction  results  from  organ,  and  the  proximitv  of  its  comparatively 
its  situation  relatively  to  the  oesophagus  and  fixed  orifices.    But  botn  are  greatly  assisted 
daodenom :  since  it  is  joined  by  the  former  by  the  muscular  coat :  since  the  distention 
It  Its  httbest  part,  and  near  its  left  extremity ;  of  the  separated  stomach  tolerably  imitates, 
vhile  the  latter  is    immediately  prolonged  though  it  scarcely  equals,  the  curves  taken  by 
from  its  right  or  pyloric  end.     In  this  course  the  oi^gan  when  moderately  expanded  m  sM. 
frufD  left  to  right,  the  stomach  successively  oc-  The  delicate  and  yielding  omenta  above  men- 
copies  the  left   hypochondriac  and  the  epi-  tioned    allow    the    stomach  to  expand  be- 
l^sstric  r^ona ;  and,  just  at  its  termination,  tween  their  elastic  and  extensible  laminse. 
It  reachei  the  right  hvpochondrium.    Its  an-  without  undergoing  any  disturbance  of  its  ner- 
terior  snrfiice  ia  therefore  in  contact  with  the  vous  and  vascular  connections,  or  any  loss  of 
(fiaphragm,  where  this  muscle  lines  the  car-  its  serous  covering.     Finally,  although  the 
tilages  of  the  left  folse  ribs ;  and  with  the  ante-  stomach  itself  enlarges  pretty  equallv  in  all  di- 
nor  wall  of  the  abdomen.  Its  posterior  surface  rections,  still,  after  filling  the  hypochondrium, 
lies  upon  the  pancreas,  the  aorta,  and  the  crura  the  mobility   of  its   bent  middle  directs  it 
of  the  diaphr^m,  where  these  parts  cover  the  towards  that  part  of  the  enclosing  cavity  where 
■pine.    Its  left  extremity  ia  in  contact,  above,  it  meets  with  the  least  resistance  : — ^namely, 
vith  the  diaphragm,  below,  with  the  spleen  ;  towards  the  yielding  anterior  wall  of  the  belly, 
•ad,  posteriorly,  it  touches  the  left  supra-  Hence,  should  the  distended  intestines  not 
rraal  capsule  and  kidney.    Its  upper  border  allow  it  any  great  descent  downwards,  it  comes 
is  in  apposition  to  the  liver : — viz.  to  its  forwards;  so  that  what  was  its  vertical  anterior 
left  lobe,  to  the  Mmtus  SpigeSi,  and  to  part  stvfiu^e  now  looks  obliquely  upwards ;  while 
of  the  lotndui  quadratut.    Its  lower  border  is  its  inferior  border  touches  the  lower  part  of 
parallel,  and  close  to,  the  transverse  colon,  the  wall  of  the  epigastrium,  where  its  artery 
^  has  even  been  felt  pulsating  in  very  thin  sul^ 
*  Tba  mnsealsfity  of  this  aperture  led  Haller  jecU. 

TlASi^tS'JSSS  i^-5!!^»K.'^*^^"K**  The  ierom  coat  of  the  stomach  is  conti- 

«  ipmodcr  to  the  cardiac  onnoe  of  the  stomach.  ^     :*u  *u    j     ui    i                c 

B«t  wa  may  point  out  that,  though  the  contraction  ^^^^  '^*'"  ™  double  lammse  of  peritoneum 

^  tu  ihrta  rodacQs  the  ellip^ud  opening  to  a  above  mentioned,  which  split  to  enclose  it 

mvlv  oiMi,  yet  as  this  apparent  constriction  coin-  where  they  reach  its  various  borders.    Here 

*?***  T?*!.?^*  deecent  of  the  diaphragm,  the  oblique  they  are  very  loosely  connected  to  each  other, 

^^^^  n!!^  ?k!?  1?k  '^^  instant  becoming  .„a  to  the  subjacent  coat,  by  an  abundance  of 

J;;SS^«.^.l!^f2^rJS^er^^  highlv  elastic  areolar  ti«ue.  But  towards  the 

Uie  MiM  ^Itadcr.   The  diameter  of  the  oesophagus  middle  of  the  gastnc  surfaces,  the  peritoneum, 

mar  thcrafere  mnain  unchanged.  though  still  elastic,  is  closely  united  to  the 
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subjacent  muscular  tunic.  The  advantage 
of  such  a  yielding  attachment  has  already 
been  alluded  to.  For  a  description  of  the 
structure  of  this  tunic,  the  reader  is  referred 
to  the  articles  Pbritonbuh  and  Serous  Mem- 
branes. 

The  mutcular  coat  of  the  stomach  consists 
of  the  unstriped  or  organic  muscular  fibre ; 
which  the  researches  of  Koeiliker  have  shown 
to  consist  of  fibre-cells,  such  as  are  represented 
in^.  S4 1 .  The  form  and  dimensions  of  these 
long  and  spindle-shaped  elements  wy  little 
in  the  different  parts  of  the  intestine  and 
stomach.  Their  length  is  from  fiv^T^^hof 

Fig.  241. 


or  iaintly  striated  contents.  In  tone  fatstaocei, 
they  are  marked  by  swellings  ;  which,  as  thcj 
are  rarely  seen  in  the  associated  fibns,  are 
probably  due  to  casual  local  contractiomof  the 
sarcous  substance  itself.  The  anangesDcot 
of  these  fibre-cells  is  very  simple;  they  tie 
packed  together  in  parallel  rows  (^.  242.), 
their  flattened    sumces    adhering  stroogly 

Fig.  242. 


rl 


kll 


FUre^etn/nmOtuHtinpedmmtekofAeMuHMS. 
Mapitified  abotU  860  di4imiten.      (After  Kod- 
iiker,) 

a,  nucleus. 

an  inch :  their  breadth  from  ttjW  ^  Trfn^^  ^^ 
the  middle,  where  thev  are  flattened,  and  from 
whence  they  taper  off  to  conical  and  pointed 
extremities.    They  contain  a  nucleus  ;  which 

"  fr^^"*  nAnr  'o  T^^nr^**  o(  an  inch  in  length, 
and  about  a  sixth  of  this  in  breadth.  Their  tex- 
ture is  a  pale  Bub9tance,which  generally  appears 
to  be  homogeneous,  but  is  sometimes  seen  to 
consist  of  a  membrane*  enclosing  granulated 

*  From  a  comparison  of  veiy  oameroos  obssrra* 
tiont,  the  anthor  entertaini   no  doabt  that  this 


Portim  of  a  hmdk  offbrtttlh  fiom  At 
eoaiofthemiatiM.    MagmyUiSC  " 

a,  nndei  of  the  fibn-cells. 

to  each  other.  Thev  thus  form  small 
and  broadish  bundles,  oetween  which  sre 
interposed  the  vessels  for  their  anpply,  ca- 
closed  in  a  sparing  quantity  of  areolar  tisne. 
The  union  and  interlacement  of  such  Peri- 
cles of  cells,  builds  up  the  large  flattffard 
strata  of  the  muscular  coat  of  the  intestiaes. 
The  fibre-cells  are  developed  by  the  loqptn- 
dinal  extension  of  an  oval  cell ;  in  whidi  ■ 
deposited  a  special  sarcous  content,  tint 
obscures  the  original  cell-membrane* 

We  shall  hernfter  see  that  these  fibres 
round  the  intestine  in  two  layers:  ao  extenisl. 


membrane  is  always  present,  being  only 
by  each  drcnmstances  as  delicacy,  artheeioB,  or  it- 
fractility.  In  the  flbre-ccUs  of  the  adidf  heaes 
pylonu,  he  bat  often  verified  a  dittteci  coU-vaO 
or  sarcolemma.  And  the  resppearaBoo  eC  tte 
membrane  in  the  unstriped  mnscolsr  Sbn  ef  ckt 
haman  atemi,  as  its  cells  recede  or  dt^eawrate 
after  parturition,  is  only  one  ot  many  ri^iirttt 
instances,  that  we  cannot  dedooe  the  nal  abeeaoi 
of  snch  a  delicate  membrane^  from  the  mm*  fbtt  ti 
its  ceasing  to  be  visible  under  the 
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whidi  is  loQgiUidioal :  and  an  internal,  which  243.),  it  is  inflected  towards  the  axis  of  the 

itciraiiar  or  transverse— >a  general  arrange-  stomach  by  a  rather  steep  and  sudden  curve, 

meotlo  which  even  the  stomach  forms  no  real  which  presents   an   almost   vertical  surface 
aoepdoo.    Before  the  discovery  of  the  fibre 

cell  by  Koelliker,  it  was  a  matter  of  fruitless  ^'  243. 
ipeculataon,  how  these  unstriped  fibres  termi- 
os{cd;-^in  other  words,  what  was  their  indivi- 
dual length.  But  although  this  question  is  of 
eoone  set  at  rest,  it  stiTl  remains  doubtfiil, 
whether  the  transverse  fibres  of  the  alimentary 
csoal  return  into  themselves  on  completing 
one  drde  of  the  tube,  or  whether  they  take 
s  ipiral  course.  The  latter  view  appean  to 
die  author  much  more  probable.    For  some 

of  their  bundles  often  appear  to  ioin  each  other  ^ 

St  a  very  acute  angle.     And  whatever  be  the  LongUudmal  teetkm  of  the  alimentary  canai  at  the 

precve  mechanism  of  their  really  co-ordinate  junction  of  the  ttomach  and  dvodmum,  to  ihow  the 

coDtractiona,  it  is  dear  that,  in  the  longitu-  **«*««  ofthepyhne  vahe. 

diosl  fibres,  the  direction  and  progress  of  con-  *>  pyloric  sac  of  the  stomach ;  d,  commencement 

tnction  correspond  to  the  axis  of  the  ceU  :  —  J^  '**«  ^J™'  PJjf"?*  ^  *^«  daodenum  j  p,  pylorus, 

tktmt  M  f A  *koiin<> .,»:*;««  *i,4> .MM>»*<io*  niimK^i.  formed  by  a  thickening  of  the  tnmsvene  layer  of 

tttt  »,  to  the  Ime  unitmg  Uie  greatest  number  ^^  muscilar  coat  of  thS  stomach.                 ' 

of  Its  saroous  parudes.  While  it  is  equally  .  .  t  i  m.  ^  . 
obvious  that,  ifthe  course  of  these  transverse  towards  the  duodenum.  Those  of  the  trans- 
fibres  were  abM>lutdy  circular,  the  peristalsis  ^erse  fibres  which  he  nearest  to  the  left  ex- 
of  die  whole  stratum  they  compose  would  tremity  are  somewhat  less  regularly  transverse. 
Bove  at  right  angles  to  their  ax^.  Such  a  ^^^^  «>"«  ^J./**^  decussate  slightly  with 
diftftnce  m  th^  contraction  would  be  so  ^\  other,  while  others,  which  pass  down- 
■alikely,  as  to  justify  our  preferring  the  sup-  "^.^^  ^^^  *>>«  ^^^  ?!?''8'"  ""^  ^^^  ?'^'»',"? 
posidoo  of  their  spiral  arrangement/  For  thw  directed  somewhat  obliquely  towards  the  left 
voold  allow  of  an  identity  in  the  contractions  extremity  of  the  organ, 
of  the  two  strata  in  this  respect.  The  course  ,  The  third  or  obhaue  layer  lies  more  deeply 
of  contraction  would  be  axial  in  both  seU  ^^  **»«  ^^^  preceding,  wid  is  therefore  b^t 
of  fibres;  but.  cofUrit  parUm,  slower  (and  ^J"  by  everting  and  inflating  the  stomach, 
beace  apparenUy  more  local)  in  the  fiir  longer  ^  carefully  removing  its  mucous  membrane, 
boodles  of  the  transverse  coib.  The  spiral  Y^^^  ^«  oesophagus  enters  the  stomach, 
cantnts  hereafter  alluded  to  as  seen  in  the  **»«  transverse  fibres  of  its  left  margin  are 
cootems  of  the  stomach  perhaps  strengthen  »<>  close  to  a  flattened  bundle  of  fibres, 
this  luppositioD.                r       r          -o  which  occupies  the  notch  (ff,/;g.  240.  Xhmitmg 

TlwWiiiW  Uyer  of  the  stomach  ia  de-  ^«  ?^»*«  P^ii^h,  that  the  two  are  visibly 

rifed  from  the  similar  tunic  of  the  oesophagus,  continuous.     The  right  or  thidtest  part  of 

nw,oii  fcadiing  the  cardia,  radiatei  on  all  this  flattened  bimd  passes  obliquelvdownw^^ 

■des,  iu  bundles  becoming  thbner  as  they  towards  the  right  side,  soon  breaking  off  from 

diferge,  and  being  gradually  lost  fixim  thev  ^^  termination  of  the  oesophagus ;  and  firom 

deoMsatioD  and  nocture  with  the    various  ^^^  *^  continues  across  the  transverse  layer 

fiws  they  meet  with.    But,  on  the  lesser  just  described,  to  reach  the  greatw- curvature, 

canatore  of  the  organ,  they  continue  much  "^^^  ^^  «™*>"5  layers  from  both  surfaces  of 

■oie  distincUy,  and  are  often  traceable  as  ^«  ^fB«°  «S«/^^«<^J«^  *"*9  ^^  ^^**«'-     ^'5 

t»o  or  three  broadish  bundles,  to  within  a  usually  well-defined  margin  occupies  —  and 

•hoct  distance  of  the  pylorus.    The  longitu-  mdeed  forms —the  notch  (c^fe.  240.).    The 

daisl  kyer  which  covera  the  pyloric  extremity  Postenp'  ^  thinner  pvt  proceeds,  not  only 

iTPcars  not  to  have  any  voy  direct  con-  from  the  depression  (g^.  240.)  on  the  left  of 

tianity  with  the  precedi^-     ««  constituent  Aecardll^  but  also  from  the  neighbouring  upper 

toits  iise  by  scattered  bundlea  at  about  the  border  of  the  great  extremity;  and  its  more 

■dddle  of  the  organ,  and  — often  first  uniting  verucal  fibres  are  also  conUnued  downwards 

into  two  broad  bands  which  occupy  the  cen-  ^  **>«  ^''^  *»"^  ^^  ^«  stomach,  where 

twsofits  anterior  and  posterior  surfaces—  ^^  ™«^  so  as  to  complete  the  circuit  of 

Ihey  soon  form  a  tubular  layer,  which  pro-  the  otfdiac  pouch.               ^     „^       ^       . 

c«ds  over  the  pylorus,  to  join  the  com-  ^cyemenU  of  the  «toft«icA.— That  there  is 

■occment  of  the  duodenum  ^  inUmate  connecUon  between  the  oesophageal 

nt  iroMMvcrse  or  circular  fibres  lie  immedi-  »»<*  «"^;  movements,  is  only  what  mi^ht  be 

ttelybeneath  thoseof  the  longitudinal  stratum;  «pcctcd  fro"  that  visible  contmuity  of  Uieir 

aod  ibrm  what  ia,  on  the  whole,  a  thicker,  if  mjwcular  coats  which  has  just  been  alluded  to. 

Botaswreunilbnn,layer.    To  the  left  of  the  Thus,  at  the  close  ofeach  act  of  dcglutiuon».  the 

canfia  its  rings  are  very  few  and  indistmct:  lower  fibres  ofthe  oesophagus  contract  with  such 

thdr  places  being  taken  by  those  of  the  third  ^^^^  "  "®'  °"*J^  ^  obliterate  the  carduc  aper- 

or  oUique  Uyer.     But  from  the  right  of  ture.  but  even  to  cause  the  mucous  membrane 

dw  orifice  U  continues  towards  the  pylorus  ^^  'his  part  to  project  mto  the  cavity  of  the 

jith  a  con^Uy  increanng  thickness;  until  •  For  a  descripUon  of  the  set  of  deglatition  seo 

«wly.  reaching  the  margm  of  this  valve  (JSg.  the  articlea  •«  CEsoruAovs"  and  ••  Pharthz.** 
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stomach.*    This  condition  remains  for  some  And,  finally,  the  results  obtained  fron  ntm\y 

instants.    And  when  the  alimentary  bolus  has  killed  animals  on  the  one  band,  and  firon  Dr, 

in  this  manner  been  impelled  into  the  organ,  Beaumont*s  valuable  case  on  the  other,  mt 

it  excites  muscular  movements.  apparently  so  indefinite,  or  even  so  conflicting 

The  exact  condition  of  the  cardia  during  that  most  physiologists  seem  content  to  leave 

stomach  digestion  is  scarcely  known.    It  is  the  question  m  abeyance,  until  more  oamcroitt 

obvious  that  the  force  with  which  it  is  shut  or  more  comparable  facta  afford  better  grouods 

must  be  effectively  superior  to  the  pressure  for  a  decision. 

exerted  on  the  contents  of  the  organ  by  A  careful  comparison  of  such  results  Ihs, 

the  gastric  contractions.     Still  we  are  igno-  however,  led  the  author  to  adopt  the  foUow- 

rant  how  much  of  this  force  is  due  to  the  ing  views  *,  which  appear  to  unite  m  ose 

contraction  of  the  lower  oesophageal   fibres,  theory  most  of  the  fiicts  hitherto  asccrtsaed 

and  how  much  to  the  shape,  position,  or  respecting  the  muscular  action  of  the  heahhT 

structure   of  the    stomach   itself.      Indeed,  digesting  stomach. 

one  cannot  help  conjecturing,  that  the  de-  1.  In  the  fitting  state  the  enp^  stonsd 

cussation  of  the  transverse  and  oblique  fibres  offers  no  movement  whatever.  This  nct,whki 

of  the   organ    around  the  insertion  of  the  is  asserted  bvDr.  Beuunootf ,  from  hb  obaer* 

oesophagus,  mi^ht  render  their  contractions  vations  on  the  living  human  subject,  may  be 

a  material  assistance  to  the  obliteration  of  readily  verified  by  Uying  open  the  bellies  of  die 

the  lower  part  of  this  tube.    From  the  ob-  domestic  mammalia  immediatelv  after  desifa. 

servations  of  Magendief ,  it  would  seem  that.  Some  very  slight  and  gradual  coaoges  in  the 

during  digestion,  the  cardia  contracts  tightly  shape  of  the  organ,  which  I  have  once  or  tviee 

around  a  finger  introduced  from  the  stomach ;  noticed,  form  no  valid  exception  to  such  s 

and  that  the  distention  of  the  gastric  cavity  rule.   This  agreement  in  the  above  two  cianei 

appears  to  regulate  the  intensity  and  duration  of  results  b  not  only  interesting  in  itself^  bat 

of  this  closure, — so  much  so,  that  pressure  entitles  us  to  lay  somewhat  more  stresi  oo 

by  the  hands,  or  by  the  diaphragm  during  that  which  follows.  And  it  is  espedaU^jr  omAiI, 

inspiration,  produces  an  increase  of  contrac-  in  that  it  frees  us  from  the  apprehension  tkst 

tion.  X  And  the  disappearance  of  this  efficient  any  contractions  which  we  may  observe  cat 

closure  in  the  dead,  or  even  in  the  exhausted}  be  caused,  or  even  greatly  modified,  bjr  the 

animal,  suffices  to  show, — what  indeed  we  air  j:  to  which  the  dead  animal'aatomacb  vet* 

mi^ht  gather  firom  its  great  energy,  —  that  posed. 

it  is  not  due  to  mere  passive  contractility.  2.  At   the  eommencewiemi  of  dimetiiu^  or 

Hence,  on  the  whole,  it  appears  preferable  to  immediately  after  the  deglutition  of  food,  the 

regard  the  cardiac  orifice  as  closed  by  an  movement  ofthe  stomach  offers  thrtBevariclKi. 

active  muscular  contraction,  which  is  itself  a.  Insome  animals,  a  large  quantity  of  food  is 

excited  by  the  direct  stimulus  of  the  food  ofken  bastOy  swallowed,  after  scarcely  any  iob> 

that  distends  the  stomach.  division,  fiur  less  mastication.     Under  these 

Perhaps  there  are  few  more  difficult  parts  circumstances,  the  stomach  is  foond  ckMciy 

of  our  inquiry  than  that  which  relates  to  the  contracted  around  its  hard  contents,  so«e* 

precise  nature  of  those  movements  which  are  times  even  adapting  its  shape  to  that  of  these 

executed  by  the  stomach,  and  impressed  utou  unyielding  masses.    And,  as  might  be  ex* 

the  food,  during  its  sojourn  in  this  cavity.  For  pected,  no  motion  is  discernible.^ 

the  vivisection  of  animals  has  given  few  results ;  6.  Dr.  Beaumont  narrates  the  opposite  c^ 

and  even  had  they  been  more  marked,  they  feet  of  a  very  small  quantity  of  liquid  food  ia 

would  scarcely  have  been  trustworthy.    The  the  human  subject.     It  exdtea  a  vermiaiisr 

human  corpse  is  generally  diseased,  or,  if  not,  action,  a  gentle  contraction  or  grasphig  mocioa 

the  interval  after  death  which  precedes  an  ex*  of  the  stomach,  so  that  the  wrinkla  of  the 

ainination  of  its  abdominal  viscera  is  suffi- 

cient  to  remove  all  appearances  of  activity.  ^  \'^S^'^**5?*!l,^?  j?  ftSil^S^JIl*- 

^^'^                                 ^  tsn  In  1847,  was  published  in  the  **  Medical  Oaactfte 

*  Beaumont  (Experiments  sod  Observations  on  for  1849. 

the  Gastric  Juice.    Combe's  Edition.    1808),  pp.  62,  f  Beaumont,  at  p.  106.  axpresdy ;  at  ppw  tl  (*^ 

63.,  and  elsewhere.    Valentin,  Lehrt>nch  der  Phy-  by  implication. 

siologie,  Bond  L  p.   269.    Magendie,  Pr^s  il4-  ^  Tliough,  by  the  bye,  as  this  would  chiefly  csaa 

mentaire  de  Physiologie :  Quotn^e  ^tioo,  vol  iL  irregular  motions,  it  would  rather  oppoee,  than  un^ 

p.  70.  duce,  any  uniform  and  constant  movemcoc.    iW 

f  Op.  eU,  pp.  81,  82.  eifect  of  air  on  the  intestine  is  alluded  to  I       "^ 

i  Alagendie  (&>e.  a<.)  and   Mueller  (Hondbuch  {  This  condition,  which  is  frequent  in  tte 

der  Physiologie,  Bd.  i.  p.  412)  sUte  that  an  alter-  Gornivora,  appears  to  be  usual  in  the  Babbit,iB' 

nating  and  rhythmical  movement  of  the  ossophoffus  it  is  often  kept  up  by  the  oomparativrlr  vnyiaidjiic 

accompanies  digestion.    It  is  independent  of  deglu-  nature  of  the  food.    In  such  a  coss  the  cotttmu  -i 

tition.    The  contraction  of  the  tube  coincides  with  the  stomach  are  dissolved,  as  it  were,  from  wtthMrt 

the  period  of  inspiration ;  and,  vice  oersd,  its  relaxa-  inwards,  in  successive  strata ;  which  ore  slowjy  aod 

tion  with  expiration.  But  such  results  of  vivisection  constantly  stripped  off  by  the  muscular  ac >»■»•■■ 

cannot  be  safely  regarded  as  the  ordinaiv  pheno*  soueeaed  through  the  pylons.  In  wXJihtmJBMnrm 

roena  of  the  healthy  body.    As  to  how  lor  the  cardia  I  nave  found  the  movements  of  the  orgsa  nach  km 


is  necessarily  closed  by  the  diaphragm  in  the  act  of  marked  than  where  the  food  was  pruentta  a  i 

inspiration,  I  may  rcler  to  the  note  to  p.  809. :  —to  quantity  and  a  sUte  of  greater  wbdiviaioa.    A*J 

which  I  will  only  add,  that  any  one  may  satis-  in  the  Rabbit,  both  the  stomach  and  iatertiae  sMtf 

Cictorilv  disprove  its  real  occlusion  by  swallowing  a  to  be  unusually  sluggish ;  as  shown  bv  •*•  *~J 

bolus  of  food  at  this  period.  movements  of  the  rormor  during  digesiaoa,  aad  ft 

§  Magendie, /oc.  cii.  the  Utter  under  the  magneto-electric  <iaialaa> 
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nrncam  metnbisne  gentlj'  close  upon  it,  and 
gndiullf  diSiiBe  it  orer  the  whole  surface.* 

r.Theontinarf  stale  of  the  human  stomach 
during  the  digenire  act  Met  betveea  these 
INo  tiaaoea ;  and  may  be  defined  as  one  of 
[oodetile  distention,  with  food  which  has 
bna  tubdiraled  bj  maxcication,  and  diluted 
with  mUtb  ind  gastric  juice,  so  u  to  possess 
■  pulp;  or  semi-duid  consistence. 

la  attempting  to  imitate  this  condition  in 
Che  Dog,  1  have  found  it  best  to  choose  an 
■liment  which  already  pouesses  a  pultaceous 
oc  MDii-liouid  consistence, — such  a*  a  thick 
soup,— and  Co  administer  it  in  large,  but  not 
ncesMTC  quantity.  On  pithing  the  animal  a 
quarter  of  BD  hour  afterwards,  the  following 
iiK)Tcnicnts  are  seen.  The  most  noticeable 
ti  I  peristalsis  or  tranirene  constriction,  which 
Kti  ont  from  the  cardiac  ntreniity,  and  tra- 
leb  slowly  towards  the  pylorus.  It  ia  com- 
psntirely  fiwUe  until  it  reaches  the  junction 
of  tbe  pyloric  two-fifths,  and  the  cardiac  three- 
fifth!  of  the  organ.  Uere  it  suddenly  becomes 
mod)  more  diatinct;  and  from  hence  continues 
npidly  forwarda,  as  a  well-marked  circular 
dqmnion,  until  it  reaches  the  pylorus.  Hav- 
'^  arrired  there,  an  interrat  of  relaiatioo  suc- 
CTtdi,  and  is  followed  by  the  recurrence  of 
s  Boiihr  contraction.  Aj  nearly  as  can  be 
Ridged,  the  average  period  of  relaxation  is 
■bout  one  minute,  and  the  contraction  itself 
occupies  nearly  the  same  time.  Ckitempora- 
Hcns  with  this  contnction  there  is  a  cer- 
tsis  uDoont  air  longitudinal  ahorteoing  of 
the  organ.  The  pyloric  orifice  is  always 
Bnaly  shut. 

In  the  interior  of  the  human  stomach.  Dr. 
Beaumont  could  only  verify  an  alternate  coit- 
trvtioa  ukI  relaxation  ;  a  vermicular  action 
of  the  ItansverM  fibres,  and  a  shortening  pro- 
iattA  bv  the  longitudinal  coat.  The  exact 
drtnli  of  this  occurrence  he  Could  not  follow. 
He  also  noticed  a  constant  agitation  of  the 
n^an  produced  by  the  respiratory  muscles.t 
Bui  Dr.  Todd  and  Mr.  Bowman  J  have  men- 
tiooed  a  case,  in  which  the  vermicular  actions 
of  a  dittendcd  stomach  were  distinctly  seen 
tboogh  the  wall  of  the  belly  during  life. 

So  6tf  as  this  imperfect  evidence  goes,  it  is 
enlentlj  favourable  to  the  view,  that  tha 
■uicnlar  contr*ction  of  the  human  stomach 
during  this  stage  of  digestion  is  similar  to  that 
vea  in  the  newly-kiired  animal. 

It  if  therefore  our  next  object  to  mqnire  — 
(I )  What  are  the  movements  which  such  a 
pcriMabii  would  necessarily  impress  upon  tha 
And  (2^  how  fcr  do  they  correspond 


distended  tube  may  be  renresented  by  an  in- 
flexible hollow  cylinder,  filled  with  liquid,  and 
accurately  Rtted  with  a  perforated  septum  [b, 
^£.244.),  which  is  capable  offree  movement 
along  its  interior.  Let  such  a  septum  be  moved 
in  either  direction,  and  it  at  once  exerts  a  pres- 
sure on  the  body  of  liquid  (c)  contained  in  that 
eud  (a)  towards  which  its  motion  sets.  The 
pressure  being  equal  in  all  directions,  a  portion 
of  the  fluid  escapes  backwards  through  its 
aperture  (d).  This  retrograde  course  is, 
pro  tanio,  a  current ;  and  one  which  will 
be  continually  lengthened  by  the  advance  of 
the  septum  along  the  remainder  of  the 
tube.  Aud  the  slow  successive  movement  of  a 
series  of  such  septa  would  establish  two  con- 
tinuous currents  in  the  liquid ;  a  peripheral  of 
advance,  and  a  central  of  return.* 

/%.  84*. 


which   have   been    actually   ob- 
cloaed  and 


tnedJ 
(1.)  The  effect  of  peristaldi 


*  rural  I  ■suit,  in  Dr.  Besiunatit's  own  worda. 
Irca  pfi.  OS,  83.  96,  67,  of  hi*  work.  This  acliTil^ 
«l  tht  nn  themsslTf*  may  remind  ni  ot  Iheir 
ibhrnal  BaKBlaritf  (h*  p.  Si5.  of  this  artirle). 

t  I*nib>til7  mach  ezsgj^rstel,  if  not  cbieflv  pro- 
'to-vd.  bv  Um  adhinoa  at  SL  Uulia's  atonuich  to 
Ui.  Till  of  hit  cbc^ 

:  Tedd  and  Bowman's  Pbyliologkal  Anatomy, 
<  1  u.  p.  1»«. 


a,  CloMd  end  of  th ,  -.  _-.- 

moved  towiid*  a,  and  cimin^  Ibe  pen[ 
rents  indicated  by  the  «iTow»,m  thesamBuiratuuiii 
c,  quiescent  mias  of  liquid,  giving  origin  lo  d;  rf, 
central  cnmnt,  prolonged  from  the  corresponding 
arrow,  and  piasiDg  through  th«  peifbratod  soptom. 

The  existence  of  two  such  currents  would 
be  little  sSected  by  the  membranous  nature 
or  peculiar  shape  of  the  human  stomach. 
Bven  comparative  inactivity  of  the  cardiac 
pouch  would  not  prevent  their  occurrence,  as  a 
consequence  of  pyloric  peristalsis.  While  very 
moderate  contractions  of  this  slu^h  part 
would  accurately  define  the  axis  and  its  cur- 

•  Tho  fbllowiog  deanJptloD  «o  well  annplieg  the 
Interval  between  snch  >  model  tube  and  the  hnntaD 
stomach,  that  1  unnot  refnin  from  quatJog  it. 
"  Tbe  muscular  aeUon  of  ■  fish's  atomach  constats  of 
vermkolarcontnctiona,  creeping  alowlyin  contino- 
Dus  succeasion  from  the  eardia  to  the  pylonu,  and 
impressing  ■  twofold  gyratory  motion  on  the  con- 
tents i  ao  that,  while  some  portjona  are  piocMding 
lo  the  pyloma,  others  are  retnming  towards  the 
carfia."  (Owen'eHnnl«ri»nLoclDi»s,voLii.pL,i86.>. 


S*Tr>*' 


A" 


"^f  ttoe^ 


■*«*Kwjk  o«*"^r«««  f*^^«**-  ^ 


^^j-,& 


«««f?^ 
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uAe,    We  ihould  thus  get  two  currents,  the  state  of  this  aperture  during  the  close  of 

winch,  Bt  least  in  situation,  would  be  identical  gastric  digestion  is  that  of  a  contracted  valve, 

with  thoee  produced  by  the  peristakis  of  the  through  which  the  tolerably  uniform  chyme 

focceediog  mterval.  is  bem^  strained  in  small  quantities,  at  fre- 

Adm  ^tke  /iy/bn».— The  structure  of  the  quent  mtervals,  by  a  comparatively  violent 

Elonu  (««AMp^,  porUt  cutto$)  has  already  muscular  contraction.*  Hence  the  separa- 
eo  deKiibed.  As  regards  its  action,  it  is  tion  of  the  chyme  from  the  other  contents 
obrioitslv  the  sphincter  of  the  stomach.  As  of  Uie  stomach  seems  to  be  effected  by  a  pro« 
foch,  it  has  been  supposed  to  possess  a  kind  cess  somewhat  analogous  to  a  coarse  filtra* 
of  selective  power  ;  by  virtue  of  which  it  tion,  aided  by  pressure, 
cootncts  against  the  food  in  the  earlier  stage  How  little  the  pylorus  could  rqject  the 
of  dweAioo,  but  subsequently  relaxes  to  per-  "crude*'  portions  of  the  tolerably  homo- 
nit  die  passage  of  the  chyme.  This  view,  geneous  chyme,  to  transmit  its  more  fluid  or 
bowerer,  appears  to  me  very  doubtful.  dissolved  constituents,  is  shown  by  the  facility 

la  tlie  empty  stomach,  the   pylorus  is  with  which  indigestible  substances  of  various 

geoerally  open,  and  readily*  allows  of  the  ahapes  and  sizes  pass  into  the  duodenum, 

paoage  of  bOe  from  the  duodenum.    In  the  Of  these  we  can  only  say,  that  it  is  probable 

early  stage  of  digestion,  it  is  firmly  shut;  and  they  are  generally  carried  through  the  con- 

letams  tne  contents  of  the  organ  against  stricted  pyloric  sao  and  valve  by  a  very  forcible 

gnnrity,  or  even  against  such  a  manual  pressure  peristalsis.f    The  weight  and  solidity  of  many 

u  readily  expels  them  from  the  cardia.  luch  masses  allow  them  to  remain  some  time 

But  just  as  in  the  second  sti^e  of  gastric  in  the  cardiac  pouch,  perhaps  lodged  behind 

<%ition,  it  is  plain  that  the  valve  does  not  the  transverse  constriction  which  separates  this 

uodcrgo  any  sadden  or  great  rdaxation,— for  from  the  pyloric  sac  Both  of  these  drcum- 

SBcb  would  allow  the  passage  of  a  large  quan-  stances  often  defer  their  passage  to  the  later 

tttj  of  the  moving  and  semifluid  food,  much  stage  of  digestion.    Smaaer  substances,  how- 

ofwUch  would  be  still  crude  and  undigested —  ever,  sometimes  traverse  the  whole  canal  in 

•0  die  very  gradual  diminutiont,  noticed  by  bo  shorty  a  space  of  time,  that  it  is  diffi- 

BcanmoDt  in  the  early  stage,  renders  his  in-  cult  to  avoid  believinff  that  they  leave  the 

fercoce^ — that,  even  from  the  first,  chyme  stomach  very  shortly  after  entering  it. 

ii  eoostantlv  passing  into  the  duodenum—        But  while  we  may  thus  regard  the  pyloric 

very  probalu^  correct  %     Supposing  this  to  ^alve  as  exerdns  but  one  and  the  same  action 

be  the  cne,  it  is  evident  that  the  action  of  during  the  whote  period  of  gastric  digestion, 

die  pylorus  must  be  very  similar  at  both  these  we  sbaJl  find  it  difficult  to  substitute  any 

periods.     And  after  numerous  and  careful  other  theory  of   its  action  for  that  local 

obiervatioos  on  this  put  of  the  Dog*s  stomach  appreciation   or   selection  which   we   have 

tovuds  the  close  of  its  digestive  act,  I  have  attempted  to  refute.    Its  contraction  is  ao- 

Berer  yet  been  able  to  substantiate  any  de-  oompanied  by  that  of  the  whole  muscubtf  coat 

fuite  relaxatioo  of  the  pylorus ;  or  any  but  an  of  the  stomach ;  of  which  the  pylorus  forms, 

iaconaidcnble  oozing  of  chvme  at  the  time  of  apparently,  but  a  termbud  thickening.    And 

thatactifeperistalsiBwhichlias  been  described  of  the  only  two  otiier  fiicts  which  are  co- 

ibof  e.    Hence  I  prefer  to  regard  the  passage  temporaneous  in  their  occurrence  and  dura- 

of  die  chyme  as  ncoduced  by  that  great  mcrease  tion — viz.,  the  presence  of  food,  and  of  gastric 

of  force  which  tne  contractions  of  the  pyloric  juice  —  the  first  affords  little  explanation; 

■ac  acqmre  at  this  period; — a  cause  which  while  the  second  is  more  likely  to  be  another 

appeara  so  sufficient,  that  it  seems  scarcely  effect  of  the  cause,  whatever  it  may  be,  which 

fiftiBMe  to  assume  any  additional  one.  The  excites  that  co-ordinate  muscular  action  in 

■Vpooed  rdaxation  of  the  Pylorus  seems  also  which  the  pylorus  appears  to  play  an  im- 

eeatradicled  by  a  remarit  of  Beaumont's,  that,  portant,  though  simple,  part. 

even  at  the  aid  of  the  process,  when  the        It  jb  interesting  to  observe  bow  little  the 

psaaage  of  cfayoie  is  jereatly^  accelerated,  the  action  of  the  pylorus  is  connected  with  any 

sbore  cootradions  stul  continue.  stimulus  other  tnan  a  gastric  one.    The  flow 

In  short,  instead  of  a   relaxed    pylorus,    of  bile  into  the  fastmg  stomach  may  perhaps 

dtfough  which  a  moderate  peristabis  urges  be  regarded  as  a  passage,  such  as  this  janitor 

a  aelected  portion  of  the  food,  it  appears    misht  well  concede  to  a  fluid  which  is  not 

•  Ma  k  afanost  always  fomd  In  the  empty    only  harmless,  but  recrementitious.    But  in 

•tomach  of  Dogs  and  Cats.     (Compare  Beaunont,        ^  ^  ,  *     ^  j  ^v  *  *v         v 

ppi  W,  87.)  V       r—  •  It  ii  scarcely  neceaaaiy  to  add,  that  the  mecha- 

t  Tba  ifaitt—ttflti  doe  to  absorption  would  pro-  niam  of  sach  an  act  doaa  not  require  that  the  caidia 
l«Uy  be  at  flrat  compenaated  bv  the  addition  of  ahould  be,  however  momentarily,  the  strong  valve 
p«t^Me^  of  the  two.    For  the  force  of  an  obliteratmg  peri- 

:  Anovdiaff  to  ICacendie  (  (hi.  ctC  p.  91.),  the  py  •  atalsis  would  be  at  first  almoet  spent  uoon  the  pyloma 
l«ii«ftbeH!>f»eiiiilwajB  found  open,  and  Is  pro-  towards  which  it  sets.  Whilethat  of  a  weakjreon- 
UMy  lelsxed  dviinc  life.  It  is  omv  thus  one  can  traction  would  be  chiefly  expended  upon  the  pv- 
cxpUa  the  wvU-known  fkct,  that  the  quantity  of  lone  sac  And  the  residual  force  of  both  would 
fcod  takaa  by  thia  animal  at  an  ordinaiy  meal  has  chiefly  dilate  the  yielding  and  quiescent  Urge  ex- 
a  bulk  whkA  aaMranU  to  four  or  five  times  that  of    tremity.  ...  «..,..,.. 

it«  dirteDded  stomach.     Indeed,  water  has  been        t  A  peristalsis,  the  enerpy  of  which  it  is  pro- 
fevad  is  iu  cscom  six  minutes  after  being  swal-     bable  that  they  themselves  increase, 
lowed.     (COleaiaa  in  Ahemethy'a  Physiological        X  T^^  ^«  author  haa  known  peaa  traverse  the 
LectBffM^  fL  180.)  canal  in  two  hours. 
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the  obstructed  caDal,  fsces  pass  through  it  slight  abdominal  pressure  is  a  oonstkucot  of 

from  the  duodenum  with  equal  facility,  al-  the  ordinary  act.    Here,  by  a  kind  of  twitcb* 

though  the  stomach  soon  resents  their  pre*  ing  *  action  of  the  oesophagus,  which  is  sc* 

■ence  by  Tomiting ; — an   act  which  seems  coinpanied  by  a  sensation  Uiat  b  referred  to 

ffeneralljT  to  imply  a  shut  pylorus.      And  the  upper  portion  of  this  tube,  ur  is  intro- 

Magendie*  4ias  observed,  that  the  gases  of  duced  mto  its  interior;  and  is  then  eipelled, 

this  upper  portion  of  the  intestine  can  be  with  a  considerable  sound,  by  a  weU-marked 

made  to  pass  the  valve  with  equal  facility ;  movement  of  expiration,  during  whidi  the 

while  those  distending  the  stomach  excite  its  glottis  appears  to  be  at  least  partialW  doied. 

contraction.  And  the  expulsion  of  the  air  artifidaUr  mtn>> 

Under  ordinary  circumstances,  whatever  duced  is  often  accompanied  by  that  of  spor- 

be  the  period  during  which  the  contents  of  tion  which  was  previously  contained  io  tbe 

the  stomach  sojourn  in  its  cavity,  or  the  stomach  itself,    ao  that  involuntary  and  to- 

movements  they  experience  at  this  time,  they  luntary  erutftation  may  be  said  to  merfe  bto 

are  finally  propellcMl  onwards  into  the  duo-  each  other.f 
denum.  In  the  act  of  regurgHaiion^  more  or  Icn  of 

Sometimes,  however,  they  take  a  backward  the  liauid  contents  of  Uie  stomach  are  returaeJ 
course ;  and  pass  through  the  oesophagus,  to  into  tnc  mouth.  This  act  closely  resembles  die 
re-enter  the  mouth,  and  be  expelled  from  this  preceding,  of  which  it  often  appears  to  be  an 
cavity.  Such  a  reversal  of  their  normal  accidental  complication ;  —  a  small  porDoo  of 
direction  occurs  in  the  acts  of  eructation,  liquid  being  carried  upwards,  along  widi  sa 
regurgitation,  and  vomitins.  These  acts,  eructation  of  eas.  In  other  instances,  hov- 
however  they  may  differ  in  their  details,  must  ever,  the  liquid  is  unaccompanied  by  elastic 
(d  priori)  agree  in  the  conditions  of  their  oc-  fluid ;  and  rises  so  quietly,  that  it  is  onlj  ner- 
currence.  They  reauire  a  relaxation  of  ,the  ceived  on  reaching  the  fauces  and  back  ot  tbe 
cardia,  a  closure  f  ot  the  pylorus,  and  a  com-  tongue,  where  its  acid  taste  causes  it  to  be  tf 
pression  of  the  stomach.  The  latter  of  these  once  recoenized.  It  is  probable  that  the  pro- 
three  requirements  mav  either  be  the  result  cess  which  effects  this  expul^on  is  smilar  to 
of  the  contractions  of  the  organ  itself,  or  may  that  of  eructation.  If  we  could  oonjecbire 
be  effected  by  an  external  or  independent  any  difference,  it  would  be,  that  the  abdoouul 
pressure.  pressure  plays  a  less  important  part. 

In  simple  erucUUum  or  belching,  part  of        The  act  of  vomtrng  differs  from  both  of 

the  gaseous  contents  of  the  stomach   are  the  preceding :  not  only  in  the  misceOsDeoos 

ejected  from  the  mouth.    This  act  generally  character  of  the  matters  which  it  cao  expel 

occurs  towards  the  close  of  digestion,  and  in  from  the  stomach,  and  in  the  mater  energi 

dyspeptic  individuals ;  the  quantities  of  gas  with  which  it  is  tfected ;  but  &o  in  the  ^ 

thus  evolved  being  often  very  considerable,  that  a  pressure  extrinsic  to  the  orjpn  tts«  f 

In  what  way  the  cardia  is  opened,  or  how  far  here  forms  what  is,  at  any  rate,  the  chiefs^ 

the  evolution  of  kurge  quantities  of  these  aeri-  of  the  process. 

form  fluids  in  the  stomach  may  not  contribute        This  abdominal  pressure,  which  has  bcto 

to  render  it  patulous,  is  at  present  very  doubt-  before  alluded  to,  we  shall  now  proceed  to 

ful.    But  the  intermittent  character  of  the  describe. 

occurrence  certainlv  looks  unlike  a  mere  leak-  In  Uiose  ordinary  movements  of  respiratioo 
age  of  an  aeriform  fluid.  While  the  frequency  which  are  executed  chiefly  by  the  diaphnp 
with  which  the  human  stomach  contains  gases,  and  abdominal  muscles,  tne  bulk  or  capsciiv 
and  the  completeneas  with  which  the  cardia  of  the  belly  is  little  afl^ted.  For  during  tbe 
resists  their  expulsion  in  vivisected  animals^,  act  of  inspiration,  the  descent  or  cootractioa 
increase  the  difficulty  of  such  a  supposition,  of  the  former,  exactly  coincides  with  the  rdai- 
and,  so  far,  tend  to  confirm  that  or  a  tern-  ation  of  the  latter  muscular  structures ;  «bik 
porary  relaxation  of  this  aperture.  The  di-  during  that  of  expiration,  the  coaipre>»»» 
rect  agent  of  the  expubive  act  seems  equallv  which  these  exercise  is  neutralixed  by  the  re- 
uncertain.  The  contractions  of  the  stomach  cession  or  ascent  of  the  now  relaxed  <&•• 
seem  quite  sufficient  to  account  for  it.  And  phragm.  Hence  the  moveable  viscera  of  tW 
there  IS  certainly  no  violent  abdominal  prea-  belly  themselves  evade  all  pressure;  ^ 
aure.  But  such  mobile  fluids  would  scarce  merely  transfer  a  very  slight  liMce  fixn  tbe 
require  a  remarkable  effort.  While,  as  far  as  anterior  to  the  upper  waU  of  the  cavit;,  ^ 
can  be  judged,  the  act  appears  to  coincide  with  tiee  vend.  But  if,  while  the  diaphn^  ft* 
the  penod  of  expiration.  mains  depressed  and  contracted,  the  abdiy- 

An  examination  of  that  voluntary  eructa> 
tion  which  most  persons  can  accomplbh,  may      ,  •  this  b  often  eaUed  a  derliitltioii  ofair,  iJtb«t*i 
periiap.  atrengthen  the  conjecture,  that  some    the  »o.«nent  b  «^^^ 

*  Op.eii.p.  88.  patient  rooms  m  bospilauTsomeCiaat  sfmim  * 

f  OTamrKthbdosare  need  only  be  comparative:  Tolantaiily,  and  even  oatenUtiooaly,  tkat  tht^'- 
that  b,  the  mere  reiittanoe  of  tbe  contents  of  the  really  teems  to  Im  done,  not  to  mnch  to  wxpd  pf 
■tomach  to  comprearion  woald  eofHce  to  determine  (torn  an  over-distended  stomach— «a  to  attnrl  *««' 
their  passage  throogh  the  more  relaxed  of  its  two  miseration.  And  it  b  eaid  that,  in  poiiu  l>if>-> 
orifices.  circles,   a  chorus  of  emctatsona  at  thr  «b1  ^^  * 

t  As  in  Uagendie*s  observations,  elsewhere  al-     banquet  formally  acquainU  tbe  host  with  tbi  ft 
Ittded  to.  pletion  of  hb  grateful  guesla. 
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minal  miucles  be  also  brought  into  vigorous  that  inactivity  of  the  Htomach,  which  has 
actioa,  the  whole  force  of  either  of  these  been  directly  observed  by  many*  physio- 
two  maacular  strata  may  be  regarded  as  com-  lo^ts  in  the  artificial  vomiting  of  vivisected 
pressiiig  the  viscera  within  the  abdominal  animals,  has  been  all  but  actually  seen  in  the 
csvity.  And  since  many  of  these  viscera  are  living  human  j*  subject. 
boUow  organs,  which  enclose  moveable  con-  On  the  otner  hand,  the  observations  in 
teats,  and  communicate  with  the  exterior  of  which  a  muscular  contraction  of  the  stomach 
the  body,  such  a  forcible  pressure  will  expel  has  been  seen  to  concur  in  this  act,  are  even 
the  contents  from  their  interior,  so  soon  as  more  numerous  than  the  preceding.  The 
thdr  terminal  orifices  are  thrown  open ;  —  amount  of  such  contraction  seen  appears  to 
whether  by  their  rehixing  spontaneously,  or  have  varied,  haviiig  sometimes  been  so  slight 
yiddiiig  to  any  superior  force.  In  this  way,  as  to  be  scarcely  visible.  In  all  instances,  it 
the  contraction  of  the  walls  of  the  belly  plays  has  specially  enga^d  the  pyloric  extremitv  of 
so  important  part  in  the  acts  of  defiecation,  the  organ :  and,  in  most,  it  is  described  as 
oiicturition,  and  parturition,  as  well  as  in  that  either  circular:^,  and  alternating  with  relaxa- 
of  roniting.  tion;  or  peristaltic,  like  that  found  in  the  di- 

Now  in  the  three  former  of  these  acts,  the  gesting  stomach,  independently  of  all  vomiting, 
intermittent  abdominal  pressure  does  but  assist  And  though  an  anti<»peristaltic  movement  is 
these  more  continuous  expulsive  contractions  detailed  by  Haller  and  others,  yet  so  far  as  I 
which  are  effected  by  the  muscular  walls  of  the  can  find,  this  doctrine,  which  is  expressly  con- 
hollow  viscera  themselves.  And  supposing  tradicted  by  the  observations  just  referred  to, 
that  the  cardia  were  o|)en,-  and  the  pylorus  rests  only  on  one  or  two  6  vague  descriptions 
shut,  it  is  obvious  that  either  pressure  on  the  of  Wepfer,  Rudbeck,  and  Schwartz, 
stomach,  or  contraction  of  its  walls,  would  From  these  very  brief  allusions  to  both 
slike  tend  to  expel  its  contents.               ^  sides  of  this  conflicted  question,  the  author 

Careful  observation  of  the  act  of  vomiting  has  been  careful  to  eliminate  everv  statement 

in  soy  of  the  higher  animals  will  show  that  it  which  does  not  refer  to  actual  iacts.    And 

u  always  assisted  by  the  abdominal  pressure,  the  reader  must  recollect,  that   not   onlv 

And  the  vivisections   which   many  experi-  does  the  stomach  ofler  few  obstacles  to  such 

meoters  have  practised,  agree  in  carrybg  this  direct  observations ||,  but  that  some  of  those 

investigatioD  nirther ;  and   in  stating,  that  summed  up  in  the  above  statements,  are  ren- 

this  pressure,  which  ordinarily  results  from  dered  additionally  trustworthy  by  being  results 

nmultaneous  contractions  of  the  diaphragm  quite  at  variance  with  the  theories  of  their 

sod  abdominal  musdes,  may  be  due  solely  to  observers ;  while  others  have  been  confirmed 

the  latter  ^,    (as   is  normally  the  case  in  by  very  frequent  and  careful  repetition.ir 

Birds  t ),  or  to  the  former,  or  even  to  an  Hence,  on  the  whole,  I  think  we  must  oon- 

ioooosidmble  compression   exerted  by  the  elude  as  follows : — The  act  of  vomiting  is  es- 

lower    ribs   upon    the   epigastric   region.!  sentially,  and  perhaps  sometimes  soldy,  the 

While  the  solitary  observation  of  Maingaultf,  result  of  powerful  abdominal  pressure  on  the 

which  affinns  the  occurrence  of  vomiting  in  contents  of  the  stomach.    It  implies  a  pa- 

the  absence  of  all  such  pressure,  stands  ex-  tulous  cardia.  The  abdominal  pressure  which 

prcsslv  contradicted   by  the   Committee  of  effects  it,  often  coincides  with,  and  is  aided 
the  French  Academy  appointed   to  report 

opon  his  Memoir.  c  l  ^^^"^    ?>P^^'''.n'^    Bwitccus,    Sense, 

But  whether  the  stomach  really  contracts  ^^^^^^B-lTert^^^^^^            M^ecine, 

donng  the  act  of  vomiting,  —  and  if  so,  what  ^ol.  ix.  p.  14«.  In  this  case,  which  hss  been  strangely 

is  the  amount  of  assistance  which  it  thus  af-  miaqaoted  by  many  English  aathors,  the  stomach 

fords  this  proces8,^-are  questions  which,  long  was  protraded  from  a  wound  in  the  bellpr.    It  oon- 

the  object  of  physiological  controversy,  can  tained  food  and  air,  remained  quite  moUonless,  and 

M^  «!-.  .^.^^iJ.  1,^  ^.^mA^A  •.  A^^iAt^  could  not  even  be  ezated  to  contract  by  manual 

even  now  scarceJy  be  r^ed  as  decided.  ^^^^^y^^^^^  „d  pjesmire.    But  as  aoon  aslt  was  re- 

Oa  the  one  hand,  there  are  not  wantmg  ^^^^^  i^to  ^^  cavity  of  the  belly,  the  abdominal 

experiments,  which    show   that  the    act  of  efforts  at  vomiting,  which  had  been  previonaly 

vomiting  may  be  effected  without  the  aid  of  ineffectual,  discharaed  its  contents, 

any  gastric  contractions  whatever.     Among  .  t,^fllfr,  Opera  Minora,  voL  L  p.  889^ Schwartz, 

'"'E^K^^r^^-"^'"-"  the  vivisection  ^^\^l^^^ 

practised  by  Magendie  ||,  in  which  a  Pigs  p,  H*  b^u,  w2rtei£berger  Corr,  BUtt  Bd.  xx. 

bladder  was  substituted  for  the  stomach  of  pp.  145.  et  seq. 

a  liring  Dog,  and  was  subsequently  emptied,  §  Rndbeck,  quoted  by  Morgenbesser  in  Haller's 

by  vomiting,  of  a  large  part  of  its  contents.  DispuUtiones  AnatomioB,  vol.  i.  p.  298.;  Wepfer, 

Such  a  iSult  conclusively  proves  that  gas-  0^  ^261. and  elsewhere;  Schwartz, foe. «t  fiud^ 

•-:           ^^^  wuciu».Tw/  |#ivv<»  uim.  B<»  ^^j^  describes  it  as  a  contracti<m,  which  began  at 

trie  contractions  are  not    essential  to  the  the  pylorus,  and  was  followed  by  a  systole  of  the  whole 

physical  act  of  vomiUng,  however  frequently  organ,  from  the  lower  to  the  upper  orifice.    While, 

they  may  take  a  part  in  the  process.     And  according  to  Wepfer,  it  commenced  in  the  duodenum^ 

and  passed  hence  towards  the  pylorus  and  the  mid- 

•  Magendie,  Sur  le  Vomissement,  pp.  22.  37,  38.  die  of  the  stomach. 

t  Krimer  in  Horn  and  Nssse's  Archiv.  1816.  H  See  remarks  on  the  gastric  movements,  p.  812. 

t  Bulletin  de  la  FaculttfdeM^ecine,  1818.  No.  10.  f  Although  unable  to  quote  exactly,  1  believe 

p.  481.  et  seq.  Masendie  somewhere  alludes  to  his  own  resulta  as 

§  Sur  le  Vomissement  Paris,  1818.  confirmed  by  the  vivisection  of  about  two  hundred 

I  Qp.  cit  p.  18.  animals. 
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by,  a  contraction  of  the  muscular  coat  of  the  For  not  only  do  they  take  a  freqnert 

stomach  itaelf.     But  there  is  no   sufficient  in  the  phenomena  of  this  act.  but  tibcy  »bo 

reason  for  supposing  that  an  anti-peristalsis  remarkisbly  indicate  its   co-ordinate  nstart 

ever  obtains,  rar  less  for  imagining  that  it  and  arrangement*    Thus  the  act  is  geaenDi 

constitutes  a  special  element  of  this  expulsive  ushered  in  by  a  feeling  of  inctiatincC 

process.  distention,  or  even  pain,  in  the 

We  may,  perhaps,  find  some  corroboration  which  is  often  attended  by  an  i 
of  this  statement  in  the  circumstances  which  tion  of  saliva,  and  a  loathing  of  food,  thst  n 
constitute,  so  to  speak,  the  juvanHa  and  soon  heightened  into  positive  manca.  TVh 
ksdentia  of  this  complex  act.  Perhaps  the  is  shortly  followed  by  giddineas,  diomeM  d' 
easiest  variety  of  vomiting  is  that  which  fre«  sight,  and  languor : — symptomi  which  arr 
quently  occurs  in  the  sucking  child.  Here  evidently  of  cerebral  origin.  Next  occor  tW 
it  is  probable  that  three  conditions,  each  of  retchings,  or  effi>rts  at  vomiting,  before  aDadd 
which  might  have  some  influence  in  fiicilitating  to;  which  are  probably  .irregular  mo 
the  return  of  food,  are  all  present  at  once :  —  the  oesophagus,  unaccompanied  b^ 
namely,  a  distended  stomach,  an  active  gas-  pressure.  Where  the  stomach  m  but 
trie  movement,  and  the  peculiar  form  of  de-  distended  with  fluid,  these  Bsovenienta  oftcr 
^lutition  which  continuous  sucking  would  seem  to  favour  the  subsequent  occunwwe 
implv.*  Thefirstof  these  three  circumstances  of  vomiting,  by  fiUine  the  organ  wkb  sir. 
would  mainly  act  bv  affording  a  greater  re-  Finally,  an  uncontrollable  elfort  ao  fiv  rt» 
sistance  to  the  abdominal  pressure;  which  verses  the  ordinary  action  of  the  flsoscks  ti 
althouj^  probably  reduced  to  a  minimum,  is  respiration,  as  to  bring  into  one  period  cos- 
no  doubt  necessary  to  the  process.  And  the  tractions  which  usually  occi^y  difatt  sai 
second  may  perhaps  constitute  one  of  the  chief  alternate  times.  An  energetic  ckiaare  of  tW 
occasions  or  this  regurgitation,  by  impelling  glottis  follows  the  descent  of  the  diaphrapi . 
the  contents  of  the  stomach  througn  the  so  that  this  muscular  septuas  ia  fixed  br 
cardiac  orifice.  While  the  latter  aperture  the  distention  of  the  thorax,  as  well  as  br 
mi^t  be  thrown  open  by  some  slight  and  the  contraction  of  its  own  fibres.  And  tiv 
accidental  f  insularity  in  the  act  of  d^luti-  abdominal  muscles  now  contract  violotiv 
tion.  unon  the  stomach.    Durii^  each  actual  cioR 

These  conjectures  are  strengthened  by  the  or  vomiting,  the  compression  wbirh  is  o- 

observation,  that  distention  or  the  stomach,  ercised  by  the  muscles  of  the  tniak  caasei 

from  any  cause  whatever,  appears  greatly  to  the  head  to  become  greatly  cuugestol ;  m 

fiidlitate  the  occurrence  of  vomiting.     That  that  the  features  are  red  and  swottea,  sai 

experience  of  this  act,  which  a  sea-voyage  the  large  vems  of  the  face  and  temples  vis^ 

aflfords,  may  suffice  to  recall  to  most  readers  dilated.    The  pulse  is  also  quickened  ;  sa^ 

how  much  more  easily  the  process  goes  on  the  skin  often  rises  in  teoDpenlnre,  aad  pff^ 

in  a  moderately  full  stomach  than  in  an  empty  spnres.    The  expulsion  of  toe  oontcats  of  ck 

one.    It  is  for  the  same  reason  that  copious  stomach  from  its  cavity  is  sopcfiwei  atteaded 

draughts  of  water  are  used  to  assist  the  action  by  great  pain,  which  is  referred  to  the  fevtr 

of  emetics.    And  during  the  vomiting  of  both  part  of  the  (esophagus.    And  ia  spke  of  wWi 

Ifant  and  animals  $,  the  stomach  is  often  is  apparently  a  tolerable  (tbougli  rerenrd) 

gradually  distended  with  air  by  a  series  of  imitation  of  the  movements  of  dcglMliriwi  « 

mvoluntar^  "  retchings,"  which  thus  probablv  good  deal   of   liquid    generally  oodes  tbf 

afford  a  sunilar  assistance  to  the  process.  ||  curtain  of  the  soft  palate,  and  gushes  throac^ 

In  like  manner,  it  is  to  that  distention  of  the  the  respiratory  channel  formed  by  the  wmm 

whole  belly  which  intestinal  obstruction  pro-  fossae  and  nostrils*    The  subaequcaft  fi^hcai^ 

duces,  that  we  must  ascribe  Uie  pecuharly  mena  mainly  depend  on  the  origb  of  the 

easy  character  of  the  vomitine  that  is  then  vomiting.    Where,  as  is  often  tM  cbk,  isi 

set  up.    The  easy  vomiting  which  occurs  in  immediate  cause  is  removed  by  the  cxpuia:** 

cases  of  porosis  may  be  similarly  explained,  act  itself,  the  patient  soon  recover*  his 

In  addition  to  these  mechanical  elements  of  condition, 
the  process  ofvomiting,there  are  others  which,        A  proper   consideration   of  die 

though  less  constant,  must  not  be  overlooked,  causes  or  vomiting  woukl  belof^  rashv  to  ■ 

•  SchalU  sad  Bslbach  (VsleDtln's   Lehrbach.  "^^'^  ?'".*^  *  P^^'f«!?*  ^'^■''^j 

vol  i  p.  281.)  seek  to  explain  the  vomiUng  of  n?~  ^^  P®""^  ^u'  »^  "«!.  "V  •■  ^ 

fai&nts  by  the  peculiar  fonn  of  the  stomach  at  this  divided  mto  two  cUusea :— ( I)  tboaain  vhkn 

ace.   But  comparatiTe  anatomy  entitlei  us  to  doubt  there  u  an  irritation  of  the  nervooa  ccnCir  a- 

whether  the  mere  absence  of  a  audiac  pouch  would  gclf ;  and  (2)  those  m  which  an  irrtewn. 

teiply  such  a  result    And  I  beheve  that  their  de-  ^ptAxed  to  the  nervous  peripherr,  is  ir*- 

BcnptioB  somewhat  ezasirarates  this  Decnliaritv.  •T'.r"*'*^   ***   •"*  w«*wm«  i^"P*""'/«  •»  ••— 

For'^the  atomach  of  Sel^ture  fmtus  Smha.  a  °»"«*  ^^^  ^^the  centre,  from  whaca  a  i- 

cardiac  extnmity  aot  much  lees  projeding  than  reflected  into  the  various  orgaaa  which  rrt^ 

thai  of  the  adult  stitute  the  agents  of  the  expulsive  fioca^ 

f  Compare  Bewunont,  p.  62.  As  examples  of  the  first  ckss,  we  mav  addecc 

I  lliureBdie!'fe^«ti  ^^^  frwjuent  instances  in  which  voouring  k- 

I  ThTSSlled  de«luUtlou  of  sir  hss  a  close  w-  companies  a  cerebral  iiyury  •  or  disease.    A» 

semblanoe  to  that  which  precedes  voluntary  eructa- 

tion.    Its  chief  conditions  seam  to  be,  a  spasmodic        *  To  such  ceotrk  irritations  might  slsobt  n**** 

action  of  the  oesophagus,  snd  s  patulous  caidia.  that  kind  of  vomiting  which  tonriimm  r— In  t' 
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mstances  of  the  second,  we  might  adduce,  not  parts  of  the  gastric  contents  at  difierent  inter- 

ooly  that  ordinary  form  of  vomiting  which  is  vals  of  time  ;  —  the  expulsion  of  more  fluid 

brought  about  by  a  direct  irritation  of  the  and  digested  portions  being  followed,  after 

stomach  itself,  but  those  numerous  cases  in  the  lapse  of  a  considerable  period,  by  that  of 

which  it  follows  the  application  of  various  crude  and  undieested  masses  of  food.  A  small 

stimuU  to  similar  or  different  parts.  Such  are  number  of  sucn  cases  perhaps  depend  on  a 

mechanical  irritations  of  the  soft  palate,  intes-  peculiar  hour-glass  shape  of  the  organ,  aided 

tioea,  or  peritoneum ;  disgusting  smells,  sights,  by  a  casual  constriction  due  to  its  muscular 

or  aomids ;  prolonsed  immersion  in  cold  water ;  coat : — conditions  which  might  unite  to  iso- 

or  even  wounds  of  the  extremities.  late  a  part  of  the  contents  of  the  organ  for  a 

The  path  by  which  these  several  kinds  of  longer  or  shorter  period.    But  most  of  them 

peripheral  irritation  reach  the  nervous  centre  might  probably  be  explained  by  the  weight, 

probaUv  varies  in  different  cases.  Where  they  bulk,  and  situation  of  the  alimentary  masses 

are  mechanical,  it  is  obvious  that  they  are  con-  in  the  organ;  and  bv  the  other  mechanical 

ducted  to  the  central  organ  by  the  afferent  or  circumstances  which  favour  or  impede  the  act 

aensJdve  nerves  upon  which  they  impinge,  of  vomiting  itself. 

Thus^  as  regards  the  stomach  itself,  irritation  The  last  efforts  of  a  prolonged  vomiting 

or  section  of  the  pneumogastric  or  splanchnic  often  bring  up  a  quantity  of  bile.    But  from 

nerve  often  produces  vomiting.    But  some  what  has  already  been  stated,  it  is  evident, 

emetic  substances,  such  as  antimony*,  are  that  during  the  intervals  of  energetic  vo- 

equally  active  when  introduced  into  the  blood,  miting,  a  portion  of  the  duodenal  contents 

And  Bfagendie^s  experiment  f  shows  that —  mav  easily  find  their  way  into  the  stomach, 

whether  the  poisoned  current  of  this  fluid  ge-  and  be  subsequently  expelled  thence.    In- 

nerally  exerts  a  local  action  upon  the  stomach  deed,  it  may  be  doubted  whether  the  pylorus 

or  not —  it  b  to  its  influence  upon  the  ner-  is  completely  occluded  at  the  moment  of  the 

Toos  centres  that  the  act  of  vomiting  must  expulsive  act : — especially  in  those  cases  in 

DMuniy  be  referred.  The  various  constituent  which  the  intestines  are  themselves  distended 

phenomena  of  the  process  sufficiently  indicate  with  fluids  exposed  to  the  same  violent  pres- 

the  medulla  oblongata  as  that  segment  of  the  sure  as  the  contents  of  the  gastric  cavity, 

eerebro-spinal  centre  in  which  uie  reflection  RumimUion, ^There  are  certain  individuals 

towarda  the  periphery  occurs.    But  the  en-  who  are  capable  of  returning,  at  will,  a  greater 

suing  movement  is  by  no  means  a  simple  reflex  or  smaller  portion  of  the  contents  of  the  di- 

actioD.     On    the  contrary,  the  number  of  gesting  stomach  into  the  cavity  of  the  mouth. 

oi^gans  linked  tocher  to  produce  it,  and  the  This  act  has  received  the  name  of  rumination^ 

alteration  in  their  ordinary  times,  modes,  and  from  its  analogy  to  the  ruminant  process 

degrees  of  activity  which  they  exhibit,  render  which  forms  a  stage  in  the  normal  digestion 

the  whole  process  so  complex,  so  truly  co«  of  some  animals.     Like  the  latter,  it  is  a  vo- 

ordinate,  that,  far  from  limitingfour  attention  luntary  return  of  the  undigested  food,  which 

to  the  mere  reflex  course  which  its  exciting  is  often  followed  by  a  re-mastication  of  its 

cauae  sometimes  takes,  we  ought  rather  to  more  solid  portions.  Apart  from  its  voluntary 

regard  vomiting  as  an  involuntary  or  physical  character,  it  might  be  regarded  in  either  of 

nervous  action  of  the  highest  order.    The  two  points  of  view: — as  a  more  complete  form 

aenaatsons  that  have  been  noticed  as  accom-  of  re^rgitation ;  or  as  a  peculiar  variety  of 

panying  it  seem  probably  due  to  the  cogni-  vomiting,  akin  to  that  seen  in  infants,  and,  like 

xaoce  taken  by  diffitrent  organs,  of  changes  it,  especially  distinguished  by  the  absence  of 

which  are  perhaps  themselves  motor.     At  nausea  and  of  constitutional  disturbance, 

any  rate,  we  are  hardly  justified  in  classify-  The  mechanism  of  the  process  appears  to 

ing  them  along  with  the  "  reflex  sensations  "  be  preciselv  what  these  analogies  would  imply, 

aometimes  met  vrith  in  disease.  A  very  deep  inspiration  is  followed  by  a  vo- 

In  some  instances,  a  curious  variety  of  the  luntary  contraction  of  the  abdominal  muscles ; 

process  of  vomiting  seems  to  return  different  and,  after  a  moment  during  which  the  trunk 

,  -       ^.         J    V.  V  i  *    -i!  J  -^  *v  '•  *^®P^  motionless,  the  food  rises  into  the 

parely  mental  emotion,  mnd  which  is  typified  m  the  ,--.,,|.t «    I7r/>fn  iio»Lo  .iv»  «»**«-*  ^.  i^..  «•••_ 

Sug^ted  phrase  of  -  being  tick  "  of  liiy  thing  or  ^ouUi.*   From  hence,  after  more  or  less  mas- 

i0p^          '^                    °                '        o  tication.  It  IS  again  swallowed  in  the  ordinary 

•  With  respect  to  the  vomiting  prodnced  by  tar-  way.    The  alxlominal  contraction  sometimes 

tar-enetie,  the  anthor  hsa  made  an  observation  requires  to  be  aided  by  manual  pressure  in 

which  tends  to  show  thst,  whatever  the  mechanical  ihc  gastric  region.     The  date  and  duration 

ahare  taken  by  the  stomach  itself  in  the  act,  this  ^c  »]?_  _-^    .f*  ^-n  „„  ^.  ^  r--«..«««„  »:»k 

cma  does,  ii  some  faisUnces,  effect  such  a  local  ®\.-  u  •*  -^          .^  ^  '^®  frequency  with 

aeoetion  of  the  emetic  from  the  blood  into  the  which  it  is  repeated,  vary  greatly  m  different 

gastric  cavity,  as  may  tend  to  remove  the  drug  from  cases. 

thesysteBL  On  inlecting  a  solution  of  tartar-emetic  The  precise  share  taken  by  the  stomach 

into  the  saperfidal  feoionl  vein  of  a  dog,  Ui«  mi;  itself  in  this  rumination  seems  just  as  ob- 

"^  T"JT^.!^X?!Sr-;S^*^m  J£*  ?n  *  ^^^  -  and  b  probably  as  variable-as  that 

oootenta  01  the  animal  s  (durestmgj  stomacn,  in  a  .        %.■  l  ■..       •\.    •    ^ir        .    ^ 

sUto  or  concentration  muchtxceefing  tiiat  in  which  by  which  it  assists  m  the  act  of  vomiting, 

it  mast  have  beea  mixed  with  the  mass  of  the  blood.  In  many  instances  an  examination  of  the 

And  then  seem  to  be  reasons  fbr  conjecturing  that  organ  after  death  haa  shown  no  peculiarity  of 
a  anular  local  secretion  occurs  in  the  case  of  the  salts 
of  some  other  metals;  and,  probably,  of  ipecacoan. 

f  Quoted  at  p.  817.  *  Magendie*s  Physiologie,  tomeii.  p.  162. 
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its  muscular  coats  * ;  in  others,  the  oesophagus  contrasts  it  with  the  simpler  byer  that  Udo 

has  been  found  greatly  thickened  ;  and  in  the  upper  part  of  the  tube.*    And  it  is  db- 

others  f ,  this  thicKening  has  also  implicated  tinguisned  from  the  compound  membnne  of 

the  stomach  itself.  In  oUier  cases  },  this  organ  the  intestine  by  the  possessioo  of  certsia  ipc> 

has  been  found  with  a  narrowed  or  hardened  cial  structures  : — namely,  the  nroper  gaitric 

pyloric  sac,  or  a  dilated  and  relaxed  cardiac  cells,  or  glandular  epithdua,  as  tney  are  some* 

extremity  or  aperture ;  or  even  in  a  state  of  times  caUed. 

suppuration.    JFrom  a  comparison  of  these  The  remaining  histological  coDstitneats  of 

appearances,  it  would  therefore  seem,  that  the  this  mucous  membrane  are  similar  to  tboie  wet 

act  is  often  at  least  assisted  b^  vigorous  gas-  with  in  other  parts  of  the  canal.    A  delicate 

trie  movements.    And  the  existence  of  such  membrane  is  variously  involuted  or  aioulded 

movements  is  also  implied  by  the  &ct,  that  upon  a  quantity  of  areolar  tissue.    Thelatut 

this  rumination  occurs  at  the  period  of  diges-  texture,  which  is  thus  imoiediately  aolyacent 

tiouy  when  the  organ  is  distended,  and  its  to  this  **  basement "  membrane,  foms  the 

pyloric  aperture  shut  matrix  of  the  mucous  coat,  and,  as  nch, 

As  regards  the  main  feature  of  the  process —  contains  its  vessels,  nerves,  and  lyaipliatic«, 

namely,  its  subjection  to  the  will,  —  it  is  im-  and  connects  it  with  the  middle  or  Dutcnlff 

portant  to  notice  that  great  variations  obtain,  coat.    While  on  its  opposite  side,  the  ddi- 

Thus,  in  some  of  these  cases,  the  expulsion  cate  limitary  membrane  sustains  a  nnmbrr  of 

of  the  food  has  required  a  violent  effort.    In  minute  cells,  that  bound  the  cavity  of  tlie 

the  migority,  it  has  been  easily  evoked  or  tube. 

supprened.    While  in  others,  it  has  been  al«  Examined  by  the  naked  eye  m  M,  the 

most  uncontrolhible  ;  or  its  non-occurrence  mucous  membrane  of  the  stoindi  is  aeen  to 

at  the  habitual  time  has  been  followed  by  a  be  a  tolerably  firm  but  soft  layer,  of  a  pale 

painful  feeling  of  fulness,  or  by  the  act  of  vo-  pink  colour,  which  everywhere  looadj  uno 

miting.  the  interior  of  the  muscular  coat,  and  pro- 

On  the  whole,  the  variable  condition  of  the  jects  firom  its  surface  in  numeroos  wriakled 
stomach  itself,  the  slow  acquisition  of  the  folds.  These  mgte  diiefly  occupy  the  carditf 
habit  in  some  subjects,  its  close  resemblance  half  of  the  organ,  forming  convolutioiis  vhidi, 
to  the  easy  vomiting  of  young  children,  as  well  though  somewhat  irregular,  are  mainly  loo> 
as  its  analogy  to  voluntary  eructation  —  all  gitudmal.  They  are  effaced  by  <fisteDtioe  of 
these  circumstances  favour  the  belief,  that  the  the  stomach.  And  on  putting  the  nucoM 
unusual  effort  of  volition  which  forms  the  membrane  on  the  stretch,  we  may  oto 
main  feature  of  the  act  has  for  its  object  to  discern  that  its  whole  internal  nrooe  is 
open  or  relax  the  cardiac  orifice  and  the  lower  occupied  by  extremely  minute  pits  or  de- 
part of  the  oesophagus.  Without  such  a  re-  pressionsf;  the  confluent  and  prMctu^ 
taxation,  any  further  efforts  on  the  part  of  mtervals  of  which  k>ecoaie  so  miiai  wa^ 
the  active  pyloric  sac  would  be  inefficient:  as  they  near  the  pyionis,  that  they  laaj 
while,  with  it,  their  place  might  be  more  than  almost  be  compared  to  very  riiort  and  acat- 
supphed  by  the  presence  of  powerful  abdo-  tered  viUi.  These  depresaiona  are  the  opeo- 
minal  contractions.  Finally,  it  is  much  more  ings  of  the  stomach-tubea  or  proper  patnc 
consistent  with  all  we  know  of  these  two  seg*  glands. 

ments  of  the  alimentary  canal  to  suppoae  the  The  itomach'iubeM  (e^a^d^Jig.  946.)  n»y  be 

iBsophagus  capable  of  being  slightly  affected  described  as  cylindera  of  bnaonent  mcBplMiM ; 

by  a  voluntary  effort,  than  to  imagine  any  which  are  packed  vertically  side  by  side  ia  a 

{lart  of  the  stomach  placed  in  the  anomfr-  sparing  matrix  of  dense  areolar  tissue,  sad  ire 

ous  position  of  a  powerful  voluntarjr  muscle,  filled  by  a  peculiar  cell-grovrth*    Bdow,  ihcj 

its  muscular  coat  sometimes  remaining  un-  terminate  in  closed  and  rounded  extrcoii* 

affected,    sometimes  being  positively  disor-  ties  (if).     Above,  they  expand  slightly  bcfort 

ganixed  by  structural  disease.    And  the  hy-  reaching  the  firee  sumce  of  the  meaiA>aDe» 

pertrophy  of  the  gastric  coats,  in  some  of  where  tndr  roargms  finally  becoaae  coatJoiM 

the  instances  before  alluded  to,  may  be  in«  with  each  other,  so  as  to  form  a  serie*  ci 

terpreted  as  the  effect  of  rumination,  quite  as  low  ridges,  the  height  and  width  of  wfakh  nrv 

much  as  its  cause ;  in  other  words,  as  being  somewhat  in  different  parts  of  the  stomac^ 

possibly  produced  by  that  prolonged  gastric  The  length  of  these  tubes  is,  on  an  aver^ 

movement  which  would  result  from  such  an  about  ^^  of  an  inch.    But  thb  cabatf^ 

act,  in  those  instances  in  which  the  organ  was  which  is  tolerably  accurate  as  rqganla^mc 

otherwise  healthy.  middle  of  the  organ,  mav  be  almoat  donbW 

Muanu  membrane.'^  The  mucous    mem-  for  the  pjloric,  and  halved  for  the  csrdiac 

brane,  on  which  the  functions  of  the  various  region,  —  a  difference  which  forma  the  wid 

paru  of  the  intestinal  canal  essentially  depend,  cause    of   the  very  different    thickneM  of 

IS  so  modified  in  the  stomach,  as  to  offer  a  the  mucous  membrane  in  these  two  pari>> 

complex  arrangement,  such   as  remarkably  ^  _  . 

■^  ♦See  articlea  Hodtb,  (EsoPHAora,  nA  rai- 

•  VoigteL  Path.  Anat  vol  0.  p.  617.  \  Such  details  may  be  beat  vwified  bvewrtttC 

f  Arnold's  Untersuchongen.  Zurich,  1838;  pc  811.)  and  ioflatlDg  a  perfectly  fineahatofla«ch;aadmwn&« 

Valentin*e  Lebrbocb,  voL  L  p.  278.  the  adherent  mocns  by  poaring  en  it  a  T«y  9^^ ' 


X  Arnold.  Lehrbach  der  FaUiologischen  Physio-    itream  of  water,  from  a  gtadaaUy  JnciMiing  ei«^** 
logie, }  671.  tion. 
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Their  ditmeter  ia  about  ^i^h  of  an  inch, 
but  M  also  increased  towards  the  pylorus. 
Thus  their  length  has  to  their  breadth  a  pro- 

2^.246. 


SimtA  tmbefrom  the  middle  of  th$  human  alomm^ 
Magmified  1 40  diam/eterg, 

0,  iibII  of  the  tube,  lined  with  large  oval  nn- 
dcfttedeella;  h,thm  same  OTal  cellii  isolated,  and 
iM(BiAed600  diain«ten;  e,  nucleated  cells  of  co- 
lojiiiur  epitbdiom,  occupying  the  upper  T^irts  of 
tb«  tabes»  and  the  Intenrening  ridges ;  d,  blind  ex- 
tranitj  of  the  tube. 

portion  of  about  10  to  1 .  Their  form  fre* 
qncntly  so  (ar  deviates  from  that  of  a  simple 
c}lindcr  as  to  present  slight  constrictions  or 
imduktioDa.  And  occasionally  they  even 
exhibit  a  kind  of  caecal  pouch  or  blind  oflfset 
of  ftreater  or  less  length.  These  pjouches 
usually  spring  from  the  lower  extremities  of 
the  Cubes,  which  generally  have  a  somewhat 
increased  diameter  in  their  neighbourhood.* 
But  with  these  exceptions,  the  gastric  tubes 
form  simple,  atraight  cylinders,  which  only 
uidea  where  they  open  on  the  inner  surface 
or  cavity  of  the  atomach.f 

*  Thcaa  sppWTanrn  are  generally  more  marked 
is  the  tepanted  firagments  or  a  specimen,  or  on  its 
txpoMd  edfpa  and  surfaces,  and  are  certainly  often 
•Ueot.  From  this  and  other  reasons  I  have 
V»g  ->tf4Mii>^a  the  suspicion  that  they  are  chiefly 
dm  to  merhanif  al  riolenoe. 

t  A  wUcainc  of  diameter  which  obviously  cannot 
exceed  the  tbickiMM  of  the  matrix  around  each 
taWv  lad  mar  therefore  be  easily  estimated  from 
th«  snouBt  of  this  latter  tissue  seen  in  looking  at 
say  vectknl  aecUoa  of  the  mucous  mambnuae  ta  bUL 
Smyp. 


The  UmUary  or  baiement  membrane  which 
forms  these  tubes  precisely  resembles  this 
delicate  homogeneous  layer  of  the  mucous 
structures  generally,  except  perhaps  in  the 
foct  of  its  possessing  an  even  greater  tenuity. 
It  is  usually  seen  only  as  a  dark  outline, 
bounding  some  part  of  a  tube  that  happens  to 
have  been  isolated  entire.  Rarely,  however, 
it  may  be  identified  as  a  delicate,  floating,  and 
collapsed  fold,  which,  on  the  addition  of  a 
dilute  alkali,  first  swells  up,  and  then  alto- 
gether disappears.  On  tne  ridges  which 
unite  the  tops  of  the  tubes  it  is  quite  im- 
possible to  separate  it  from  the  subjacent 
structures; — an  intimate  adhesion  which  forms 
a  striking  contrast  to  the  ease  with  which  we 
can  often  isolate  the  tubes  themselves. 

The  contents  of  these  tubes  appear  to  be  every- 
where alike.  In  the  upper  fourth  or  fiflh  of  their 
length,  they  contain  a  single  layer  of  columnar 
epithelium  (c,^.  246.).  Seen  as  isolated  cells, 
tne  particles  of  this  epithelium  have  a  cylin- 
drical shape,  and  enclose  a  ver^  distinct  nu- 
cleus near  their  attached  extremity.  But  when 
we  look  at  them  in  their  natund  situation, 
fi'om  the  free  side  of  the  mucous  membrane, 
we  see  that  they  are  rather  hexagonal  prisms 
than  cylinders;  and  contain  nuclei,  which 
appear  to  lie  so  near  to  their  lower  ends,  as  to 
be  separated  from  the  basement  membrane  by 
little  more  than  by  the  cell-wall  at  this  part. 
The  remainder  of  the  tube  is  occupied  —  and 
under  normal*  circumstances  appears  to  be 
filled  —  by  oval  or  somewhat  angular  cells 
(a  </,  and  b.  Jig,  246.)  of  considerable  size.  The 
largest  of  these  oval  cells  are  about  y^^th  of 
an  inch  in  diameter.  They  have  a  more  or  less 
distinct  membranous  wall.  The  nucleus  they 
contain  is  usually  in  contact  with  that  side  of 
their  parietes  which  is  attached  to  the  base- 
ment membrane  of  the  tube ;  and  it  some- 
times exhibits  a  nucleolus.  Their  contents 
are  finely  granular,  with  here  and  there  re- 
fractile  dots  that  have  a  close  resembhuice  to 
oil  globules.  And  the  author  has  been  able 
to  establish  the  fact,  that  a  large  proportion 
of  these  cells  enclose,  beside  the  above  granu- 
lar material,  numerous  (5 — 15)  pale,  flat,  and 
extremely  delicate  cytoblasts.  Whether  the 
centre  of  the  layer  formed  by  these  cells 
constitutes  a  distinct  calibre  or  cavity  of 
the  tube, — or  whether  it  is  merely  an  in- 
terval occupied  by  granules  or  cytoblasts  — 
he  is  unable  at  present  to  decide. 

As  has  already  been  hinted,  the  gastric  nu« 
cous  membrane  is  distinguished  from  most 
other  parts  of  the  body,  not  only  by  the  great 
delicacy  of  its  structure,  but  by  the  com- 
plexity of  its  arrangement;  and  above  all,  bv 
the  remarkable  facility  and  rapidity  with 
which  it  undeiigoes  disorganization  and  de- 


^  It  is  very  common  to  find  portions  of  the  tubes 
quite  devoid  of  these  cells,  and  occupied  b^  a  gra- 
nular substance,  with  nuclei  and  cjrtoblasts  in  vary- 
ing proportion.  But  I  believe  that  this  appearance, 
which  ia  especially  frequent  in  the  blind  ends  of  the 
tubes,  is  generallv  the  result  of  mechanical  injuiy 
of  the  original  cells.    (Compare  p.  824.) 
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composition.  These  cbnnges  leeii)  to  be  the  with  a  simple  cyliDdricd  fonn.  All  tb«  ts- 
remit,  pnnly  or  putreraclion,  partly  of  a  self-  taiaai  branchei  of  theae  long  pjlotic  lubn 
digestive  process.  And  since  we  scarcely  are  for  the  most  pan  given  A  U  aat\f  ibc 
ever  have  any  opportunities  of  exBOiining  same  bdght,  so  that  they  conMitutc  onlj 
the  perfectly  healthy  stomach  of  Man  imme-  one>aixth,  or  thereabuut*,  of  the  whcde  ibick- 
diately  after  death,  we  arc  compelled  to  lay  neas  of  the  tnucoiu  membrane,  iaslcad  of 
unusual  Rtresi  upon  the  structure  se«n  in  about  five.<iitha,  as  in  the  canliac  eitnaatj. 
those  of  the  higher  Vertelirate  animala  which  In  both  the  alxtve  regioiu,  bowerer.tbc  m«- 
apptXMch  most  nearly  to  the  human  conTornw-  ber  of  these  tenDinal  tubes  ii  rsrtlf  Wlhii 
Mn  of  this  organ.  three,  or  more  than  sis.     Their  diunritf  it 

Among  the  *anous  domestic  MammaKa  generally  about  one-third  that  of  the  krpr 
nuMt  accessible  for  »uch  purposes,  the  strue~  and  simple  tube  from  which  they  arwnne. 
ture  and  habits  of  the  Dog  render  its  sto-  And  the  total  bulk  of  the  bundle  which  ihcr 
mach,  in  many  respects,  one  of  the  beat  we  form,  as  seen  on  tiaasTerae  section,  ii  > 
can  select  for  examinalioD.  ^  nearly  as  possible  equal  to  that  of  the  pfimvj 

lu   this  animal,  the  tubea  of  the  cardiac     tube. 

extremity  (b,  ^,  248.)  begin  (w  the  free  or        But  these  differences  in   the  width  saJ 

ramification  of  the  cardiac  and  pykvic  n:ha 

Fig.  247.  are  accompanied  by  a  much  more  remaiiiUe 

and  important  contrast  in  the  fonn,  tilt,  luii 

arrangement  of  their  rcapectire  coDtsiUL 

The  whole  of  the  pyloric  tube  (i,j^.M&) 
is  occupied  by  a  single  layer  of  cmodumt  tp- 
tfaelium,  the  cylindrical  or  slightly  pnuaabc 
cells  of  which  are  pUced  vertically  U>  ik 
basement  membrane,  and  contain  a  joj  d>- 
tiiict  nucleus  near  their  ati ached  cilnariii. 
The  onl^  difference  oAred  by  these  ceQi  a 
the  tmninel  branches  of  the  tube  ii.  thai  tbtf 
are  shorter  in  proportion  to  their  width,  inJ 
enclose  darker  and  more  granular  oonicwv 

Fig.  846. 


IM 

a,  itdge*  which  Intervene  bctwedi  tbs  frinnrj 
tabes,  covarMl  by  columnar  epithaliumi  I,  prinuiy 
tBbes,  lined  by  rimllar  cvlnnur  nllit  c,  ncondmiy 
tubal,  given  off  ftom  the  preceding,  and  lined,  st 
tbdr  cDminencenieat.  by  similu'  cells;  d,  central 
calibre,  or  cavity,  of  ■  secoodaiy  tnba. 

caviury  surface  of  the  organ,  by  apertures 
which  ibnn  the  intervals  of  a  kind  of  net- 
work  of  ridges.  These  apertures  are  polygonal, 
or  insularly  six-aided,  and  the  tube  into 
which  each  soon  merges  has  a  diameter  that 
is  very  little  less  than  the  distance  between 
the  ridges;  —  on  an  average  about  f^th  of 
an  incn.  The  tube  now  proceeds  down- 
wards fcr  a  abort  distance,  befor*  bifur- 
eating  into  two  smaller  tubes.  And  each  of  - 
thew  again  divides  at  a  liirthcr  stage  of  its 
deacent.  In  this  manner,  what  was  at  first 
a  single  large  cylinder,  ends  as  a  bundle  of 
about  four  or  five  small  tubes,  which  are  coU 
lectively  enckwed  in  a  portion  of  malrtx 
thicker  than  tliat  occupying  their  interstices. 
At  the  pyl^ic  extremity  of  the  organ,  iIm 
Wbei(*J%.M8.)commeiicebyapefturM,which  .-,  _^.  -     ,.    - 

have  a  KUer  twice  as  jreat  a.  .ho«,  ^  ^ 'jSZuJ-:^^^:':'^  TJ^ 
tn  the  cardiac  region,  and  frotn  hence  thty  "  w  ™in"  S^IS^t ^mwl 
pass  vertically  downwards  lor  some  distance, 


nba/rnm  tin  carSat   aad  fmlBric  Mfea  <"' 


a.  cardiac  lobe  I  &  primaiy  ab 


STOMACH  AND  IMTBSTINB. 
Thtf  mrjrwbere  bound  a  tube  with  a  dU- 


h  the  tarJiae  regioD,  it  is  only  the  ridges, 
wJ  ck  upper  part  of  the  tubes,  which  «re 
cottnd  br  coLaDU  eplthdiuui.  At  the 
ir»  (■  i,Jg.  848.)  or  second  bifurcation  of 
tie  primtf}  tube,  the  chancter  of  its  lin- 
in;  illopther  changes :  end  from  hence 
oDMrdi  10  EbMT  rounded  blind  extretnitiei, 
tubutci  are  imniediately  lined 
d  cells  [bc,  1^.  248.>  These 
au8  to  those  seen  in  the 
They  dider  however  from 
Uicn,  DOt  only  in  their  great  siie,  and  more 
i/ixjod  nlU,  bat  also  in  the  fact,  that  they 
enenlly  bulge  the  basement  membrane  M 
ihe  tube,  so  as  to  give  it  a  somewhat  moni- 
iiloRD  oatlioe.  A  closer  danrinatJon  ihowa 
ibii  spptarance  to  be  cauaed  bv  the  prominent 
nlli  occupying  irregular  heigots  around  the 
*>ll  of  the  tube. 

On  getting  the  middle  of  such  an  isobited 
tube  ioto  the  focus  of  the  microscope,  we  find 
ihai  ID  the  higher  part  of  the  tubule,  near 
■km  it  opens  into  the  primary  tube,  the 
or^  cdls,  which  are  always  in  immediate 
tiHiisct  with  the  basement  membrane,  forni  a 
(fonble  row  with  a  somewhat  sinuou*  interral. 
nb  iotcnal  is  a  distinct  though  narrow 
allse.  Below  this  fiaible  calibre,  I  had 
htf  been  aware  that  the  similar  interml 
bctacEB  the  larger  cells  was  occupied  by  an 
'    r  of  small  nucleated  cells  or 


ancet  which  render  it  by  no  means  impossible 
that  the  whole  length  of  the  tube  possestet  a 
narrow  calibre,  formed  by  a  regular  arraDge> 


,/-*iSia^ 


It,  cflk 


from  Ai  caniiac 
Jbo'm  (toiniicA.  Xagnljttd  350  it 
afier  KoillUltr.i 

A.  portion  from  llis  middle   of  such  ■  cirdiaa 

.jbe;  o,  llmituy  membrana  of  tube  j  1,  large  oval 

■nMtgu, — many  of  which  are  lirm,  with  dis-    gutric  cell;  t,  smsUer  axial  cell).    B.  Sams  leen 

uct  sod  Bontewhat  anKuUr  outlines;  while    latraMvena  wctlon;  a,it  c,ssabav«.    Eiiemalla 

^  '        -  e  dslicstecytoblaatai  e, 


t  angubu 
MimartexcosaiTely  delicate,  pale,  flattened,    7  — , ,- --..---  . 

Bie.    And  the  more  sklltul  manipulation  of  i.tUrancontinaow  wilh  thBcolnmnarcells  which 

Kodliko-  luH  recently  enabled  him  to  state,  fbm  the  epilbeUuni  of  the  formet. 
itui  the  centre  of  the  tube  presents  a  can> 

w  calibre  or  cavity  (*,^.  S49-)>  ment  of  these  small  cells.     While  I  have  no 

y  bounded  by  these  small,  doubt  that  the   interstices  left  between   the 

e  angular  cells  (e,  a  end  b).     Be-  large  cells  and  this  central  tube  of  epithelium 

men  mese  small  cdls  and  the  timitary  mem-  are  also  filled  up  by  ouinbers  of  cytoblasts,  of 

Inoe,  the   lante    oral   cells    are    interposed  exeesdve  delicacy,  and  various  degrees  of  mi- 

V^.  •  and  a).     Below,  the  Utter  often  seem  to  nuteness  (d.  a  and  c). 

iura  the  sole  content*  of  the  tube.  Besides  these  free  cytoblasts  within  the  tube. 
The  trutfa  of  Koelliker'a  description  I  can  wemByfindotheraof endogenoutorigin.  Very 
UIt  Bobatantiale ;  so  far  as  regards  the  upper  carcFiil  observation  of  the  large  oval  cells  will 
|un  of  these  tecoadary  tubes,  in  the  cardiac  show  that  they  enclose  cytoblasts  in  sdditioii 
tie-anhs  of  the  organ.  Even  the  blind  ei-  to  their  minutely  granular  contents(compare&, 
naniies  of  the  tubes  seem  to  hare  their  j^.  246.).  The  number  of  these  cytoblasts  ap- 
*us  occapied  by  the  deKcute  cytoblasts  pre-  pears  to  varj'  from  two  to  twenty  in  different 
t  jHidy  allnded  to ;  bat  they  are  here,  so  far  cells.  Thev  are  excessively  delicate,  of  about 
u  I  can  ace,  diapoaed  irregutarly.  Higher  up,  ,r^sth  inch  <liaineter :  their  shape  is  a  flat- 
ttc  celb  arc  ntoru  anj^ular,  nnd  possess  more  tened  oval ;  and  they  contain  a  bright  spot  or 
<li>:iact  ouUines;  and  are  often  arranged  in  nucleus.  They  seem  to  be  chiefly  in  contact 
1*0  rm^  which  are  in  contact  at  the  centre  with  the  inner  surface  of  the  mother-cell  ;  so 
of  the  tube.  It  ■■  only  towards  the  sperturea  that  in  many  animals,  specimens  of  their  out- 
tubes,  where  theovalceilsare  line  can  otlen  be  drstinclly  seen  throueh  the 
1  be  more  thinly  scattered  prior  nenrly  transparent  wall  of  this  cell  under  the 
rsocx^  that  these  small  eyto-  higher  powers  of  the  microscope.  They  may, 
»  form  a  distinct  calibre  or  howerer,  be  easily  overlooked.  And  their 
tubolw  cavity  of  appreciable  width.  Here  distinctness  never  equals  that  of  the  proper 
'brymetgc  into  the  columnar  form; — a  change  nucleus  of  the  cell  ;  closely  as  they  reaeim>le 
vhicb  b^jioi  by  th«r  becoming  elongated  to-  thii  structure  in  stie  and  shape.  They  may 
■  Mils  the  axis  of  the  tube,  and  allowmg  water  sometimes  be  seen  projecting  from  the  l>rol(en 
to  devclopc  a  distinct  ccll-incmbrane  at  this  half  of  a  mother-cell ;  or  set  free  from  it, 
|urt  (c,  Jb.  MS.}.   Bot  thvc  arc  many  appear-  owing   to  its   havi(%  been  ruptured  by  the 
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rapid  endosmose  of  water.  But  they  are  very  tissue,  we  nliall  scarcdy  be  sorpriied  to 

quickly  dissolved  or  burst,  by  contact  with  that  the  violent  disruption  of  thcK  actacft- 

most  of  the  fluids  which  are  generally  used  ments  can  distort  the  tubes,  or  fafcak  up  thex 

in  preparing  such  specimens  for  microscopic  soft  contents.   But  the  cardlkd  manipaktiaa  of 

examination.  perfectly  fresh  spedmenst  in  m  proper  fluid  ne- 

During  the  five  years  that  I  have  made  the  dium  (such  as  the  serum  of  the  blood,  or  • 

stomach  an  object  of  frequent  (though  inter-  strong  solution  of  common  aak)  rvoden  tbes 

rupted)  research,  I  have  examined  numerous  appearances  so  rare»  aa  to  rnder  it  hkhii 

specimens  from  the  perfectly  fresh  stomachs  probable  that  they  are  acdcftentaL     Wbitf 

of  about  thirty  species  of  Vertebrata.    The  cohvereelyi  the  application  of  a  s^gkt  pi«»- 

following  is  an  outline  of  the  few  results  I  sure,  the  use  of  water  and  dilute  aods,  saJ 

have  obtained.    As  regards  the  pyloric  tubes,  the  commencement  of  digestive  or  potrdbctne 

those  of  the  Cat,  Rabbit,  Hog,  Ox,  and  softening,  will  often  prwluce  them  in  a  vt> 

Guinea-pig,  resemble  those  of  the  Dog,^  in  cimen  from  which  they  were  fonneriy 

containing  a  columnar  epithelium,  and  having  In  addition  to  the  cylindrical  tubca, 

a  distinct  calibre  to  their  termination.    Those  anatomists  have  found  m  the  stomach  r 

of  the  Horse  resemble  the  tubes  of  the  human  glands,  which  end  in  aeim  or  dilated  cxtrw- 

stomach  in  possesmne  the  oval  or  eastric  cells,  mities.    These   are   stated  to  occupy   d« 

In  most,  if  not  all  of  these  animals,  the  tubes  neighbourhood  of  the  pylorus,  wbereth^  iyna 

ramify.    As  respects  the  cardiac  tubes,  the  a  kind  of  transitional  structure  tictweeo  tie 

minute  central  calibre  observed  by  Koelliker  gastric  and  the  duodenal  glands.     I  have  ooft 

in  those  of  the  Dog  appears  to  be  also  present  or  twice  seen  appearances  in  the  tubes  oi  u.  • 

in  the  Cat  and  Guinea-pig ;  and,  from  analogy,  part  which  corresponded  pretty  docdyv.^ 

is  not  unlikelv  to  exist  in  most  Vertebrata.  the  above  description.  In  two  ocbcr  instaact*. 

The  large  oval  cells  are  the  rule  throughout  a  single  flask-shaped  dilatation  was  appes.^  - 

the  Vertebrate  kingdom.    And  in  many  Rep-  to  some  of  the  ordinary  tubea,  whicli  it  D  • 

tiles  as  well  as  in  the  very  young  animals  of  doubled  in  diameter.    But  the  arraageoMBi*^ 

most  orders,  the  numerous  cytoblasU  enclosed  these  hitter  dibUations, as  well  as  tbe  ooodr.»ii 

by  these  cells  are  much  more  distinct     In  of  the  remainder  of  the  spedmeos,  left  ok  he - 

only  two  instances  have   I  found  no  large  doubt    that   they  were   due   to    acddraLi. 

cells  present  in  the  cardiac  tubes,  and  in  both  violence,  which  had  distended  die  tcni»- 

of  these,  the  stomach  was  evidently  disorgan-  branches  of  a  tube  with  a  lai^ge  portioo  of  r  • 

ized  by  commencing  putrefaction.     In  some  disphiced  contents.    While  their  shape  n^ 

Fishes,  however — such  as  the  Mackerel — it  situation  (in  the  mucous   membrane   mmW 

is  only  the  middle  or  apex   of  the  F-shaped  instead  of  its  submucous  tissue)  auiiccti  u 

stomach  which  is  occupied  by  tubes.     And  show  that  they  were  not  lenticular  giaid> . 

in  the   Minnow,   Carp,  and  Tench  of  the  — an   aigument  which  will  equally  miltaf 

Cyprinoid  genus,  as  well  as  in  the  river  Lam-  against  the  notion  of  their  bdng  a  tfansx;*!* 

prey  ( Petromyzan  fluviatHe)  no    tubes    are  to  the  duodenal  glands,  since  tfacae  occupy  » 

jiresent.  Finally,  while  there  are  many  species  similar  position. 

m  which  the  gastric  structures  appear  to  be  Lenticular  glamU  are  also  fooad  ia  tac 

softer  and  more  delicate  during  the  time  of  stomach.      As    regards   their    shape,    lar. 

digestion  than  in  the  fasting  state,  in  none  situation,  and  contents,  they  oorrespooJ  w 

have  I  been  able  to  verify  the  least  diffierence  completely  with  the  solitary  glands  of  t^« 

in  the  morphology  of  the  organ  at  these  two  intestine,  that  we  may  rdfer  the  reader  :j 

periods.  these  for  their  special  descriptioiL     Tkcr 

Those  who  are  familiar   with    the   diffi-  number  varies  extremely.     Sometimes  ic » »- 

culties  that  oppose  the  successful  examina-  possible  to  find  any.    In  other  spedmcM«tU:i 

tion  of  the  softer  tissues  of  the  animal  body  are  scattered  more  or  less  thicUy  thrmir  '- 

will  probably  bear  with  me  if  I  end  this  de-  out  the  whole  organ.    They  are  said  durii 

scription  by  what  may  seem  a  superfluous  to  aflect  the  lesser  curvature ;  but  I  have  «%- 

caution  to  the  observer.    There  are  manv  them  sown  verv  plentifully  over  the  ptkirv 

appearances  seen  in  these  delicate  tubes,  which  region  only.     In  children,  they  ate  nrtU 

are   produced    by   the  mechanical  violence  absent    And  amon|^  the  brute  Mi— »  «> 

necessary  to  thdr    isolation,  aided  by  the  they  are  found  occasionally  in  tbe  Dog  4.  ar« 

softening  of  incipient  putrefaction  or   self-  constantly  in  the  Pig.  %     Structures  rn^r  «x 

digestion,  or  by  tbe  endosmose  of  the  di-  less  analogous  to  these  glands  piobab;  W«« 

lute  fluids   which  are  sometimes   added  to  exist  in  the  Beaver,  Kai^aroo,  Di^m^  »- 

such  specimcnii  in  preparing  them  for  the  many  other  animals. 

microscope.     Thus  the  tubes  often  deviate  Matrix.    The  cylindrical  tubes  of  the  ^t.*- 
f^om  the  above  account  in  the  ab<ience  of  mach  are  united  to  each  other,  ia  thdr  «h.«r 
gastric  cells,  in  the  presence  of  short  branches  length,  by  a  sparing  quantity  of  a  ttn"^* 
that  are  ffiven  off  near  their  blind  extre- 
mities, and  in  the  spiral  or  bulbous  shape  *  Bmch  (in  Henla  and  PfcolWf  Zotarkr^  t 
which  these  ends  sometimes  assume.     Indeed,  Rat  Path.  Bd.  via  p.  272.  if  m.)  s  Eck«t  •!  ^ 
when  we  reflert  upon  the  extreme  tenuity  of  ^^^' h^^'^\f^^^  Biseliprf(la  MasOtf .  ir 
thdr  basement  membrane,  the  nature  of  thdr  *  7  b»«**2oS;  ST i.  p.  510. 
contents,  and  the  firmness  with  which  they  |  Mcy».siilsoWaniann(DeDig«iMM!C«f««'U 
are  imbedded  in  a  dense  areolar  and  muscular  Berlin.  1«39.  p.  a),  sad  Kosaikcr,  c^  aL|^  i-^ 
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MvoHl  ormalrir; — their  blind  extremities  tremitiea  of  the  tubei.  Ita  constituents  are 
being  il*o  imbedded  in  a  considerable  stTBtum  the  oritinary  white  and  yellow  fibrous  ele- 
sTlbii  teiture,  which  is  continuous  with  that  menti  ;  the  elastic  filaments  of  the  latter 
turroumling  their  skies.  The  erraneement  of  bdng  chiefly  of  smull  size.  Eitemally,  it 
iliclalterpartorit  iabeit  Beenbymakinghori-  is  pretty  firmly  connected  with  the  muscular 
notil  secdoas  of  the  mucous  membrane,  so  coat,  and  appears  to  receive  many  oF  its 
u  10  cut  tnmsrersely  across  the  gastric  tubes  fibres.  But  internally,  where  it  approaches 
at  diScrent  heights.  Its  quantity  is  small  in  the  fibrous  matrix,  its  meshes  are  very 
proportioo  to  we  diameter  of  the  tubes.  And  lai^e  and  loose,  so  as  to  allow  of  the 
in  it  we  nwjr  reco^ise,  besides  cut  extremities  mucous  membrane  being  thrown  into  folds  by 
of  Tcsiets,  iDdiatmct  concentric  fibres,  which  the  contraction  of  the  muscular  tunic.  U 
•ppnr  to  lumtund  the  tubes,  and  decussate  contains  the  vessels,  nerves,  and  lymphatics 
ciih  csch  other,  in  the  ramified  tubes  of  destined  for  the  supply  of  the  mucous  roem- 
miny  tniinals,  CKch  ori^nal  tube,  and  its  set    brane. 

of  Kcondarj  branches,  is  enclosed  in  a  tole-  The  veueU  of  the  stomach  are  very  large 
nbly  thick  sheath  of  this  kind,  which  gives  and  numerous.  The  arteries  are  derived  from 
eS  (lendercr  partitions  of  the  same  nature  the  abdominal  aorta.  The  veins  empt^ 
between  the  smallest  individual  tubes.  On  themselves  into  the  ccno  porta,  which  rami- 
Ihe  iurftce   of  the   stomach,  this  matrix  is    fies  in  the  liver. 

oaHy  homogcDeous  ;  but  its  fibrous  cha-  The  arteria  of  the  stomach  all  come  off 
racter  is  more  distinct  at  the  deeper  parts  of  from  the  ctEliac  axis.  This  vessel,  which 
itie  oKmbnuie,  and  in  those  tubes  which  leaves  the  aorta  opposite  the  first  lumbar 
ocnipj  the  neiKhbourhood  of  the  pylorus,  vertebra,  continues  obliquely  forwards  as  n 
Hm  its  quantity  is  also  increased.  Many  short  thick  trunk  for  a  distance  of  about  half 
ton  ago,  the  autnor  was  struck  with  the  re-  an  inch  ;  when  the  "  axis  "  ceases,  by  giving 
narisbie  difference  between  that  layer  of  this  oiT,  at  right  angles  to  itself,  three  largo 
ibroui  tissue  which  lies  beneath  the  tubes,  and  brnnches :  —  namely,  the  gaitrie,  hepatic,  and 
ibc  lubamcoas  areolar  tissue  upon  which  it  is  tpUmc, 
piacnj  ;  —  the    former    b^g    characteriied,  rc_  o^g 

poi  only  by  ita  darker  colour,  and  its  dense  "' 

■nd  dcndy  interwoven  texture,  but  also  by 
ill  bcii»  much  less  acted  on  by  acetic  acid. 
Btn  Huldeldarpf  *  has  since  mode  the  im- 
ponsat  discoverr,  that  this  peculiar  layer, 
■Udi  extends  from  the  cardia  to  the  anua, 
n  in  reality  composed  of  a  mixture  of 
noUr  tissue,  ana  organic  or  unstriped 
miKle:~the  fibres  of  the  latt^  structure 
banf  aiTSDged  io  two  series  of  bundles  that 
ilmiiale  with  each  other  at  an  acute  angle. 
Eiltrnally,  these  fibres  are  conjectured  by 
Kodliker  to  be  more  or  less  continuous 
*idi  the  ends  of  the  oblique  fibres  of  the 
■uanilar  coat.  Internally,  Bruecke  states 
I'xsi  to  pass  upwards,  in  small  bundles, 
bctwetn  the  several  lubes.  This  statement 
a  to  some  extent  confirmed  by  Koelliker, 
■Iw  has  seen  numerous  cells  very  like 
>ke  fibre-cells  of  organic  miucle  occupying 
ibii  ntuation  in  Mail,  some  Ruminants,  and 
■brRg.  In  the  latter  animal,  bundles  of  these 
Ura  penetrate  the  rudimentary  villi  of  the 
pjlorus,  sad  occupy  th«r  axes.  Of  the 
^•action  of  these  muscular-fibre  cells  we' 
LnovDothiog.  But,  from  their  arrangement, 
it  'ouU  lecm  not  impossible  that  they  are 
dotised  to  maintain  the  tubes  in  their  normal 
atiadoo,  aptnat  the  disturbances  which  the  ArUriti  oflla  ttomack.  TU  adiac  axit,  ai  im  if 
Mstisctioosof  the  proper  muscular  coat  might  routu;  (A<  JJht,  inrf  rf^rtwrn;  Mc  itowidL 

"  ~         produce.  a,  uteiia  cortHuria  Teatricali  i  6,  gastric  branchsi 

tu-e.  A  layer  of  loose Ittfrmacoiu  oTtheBsnie;  e,  srtsiiahepitlca;  A  utsrU  gaitrt»- 
ftbe  twaea  nfrvea  of  aome  duodanilis;  <,  arteria  gutro-«pfpbia  dezirs;  f, 
^Ibemucousmembraneofthe    SS^'i"^*"  '^'^'"  ^"*^'"'^ 

h  with  the  proper  muscular  coat  pre-    ^f:  ,  ■    p  ,■     j.     o.n 

"wiljdMwibed.    Seen  in  vertical  section,  its         The  arlenaeoiwanatientncuH  {a,  _figi.2M, 

Utickaesa  b  a  little  greater  than  that  of  the     25J.),orproperg<u/r.cartery,uthesmaUe»tof 

daw  ■narolarstmum  which  recdves  the  ex-    thwe  three.  It  passes  upwaras  and  towards  the 

left  side,  beneath  the  pentoneum  which  formi 

*  I>i  (laadatt  SVaaaknia.    Tialid:  1846.  the  dorsal  and  outer  surfiue  of  the  sac  of  tba 
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omentum;  unt3,  anivli^  nearly  at  the  upper  The£a(/r[>-iu«draaAi(^j^2U,UI.)BiW 
extremity  of  this  cavity,  it  lunia  ronrarda  in  firit  Md  largnt  artery  ol'  &ae  two.  It  ksici 
a  ili^bt  projection  or  fold  of  theaeroua  meni'  the  hepatic  veaael  behind  tliediuMlcaiim.pMiir'^ 
brane.  In  tbia  fold,  it  baa  a  very  brief  and  vertically  downwarda  acrcna  tbc  inteitiM  u> 
■omewfaat  archetl  courae,  which  brings  it  to  the  lower  border  of  iti  Ent  portioo.  In  tiiii 
the  left  end  of  the  smaller  curvature  of  the  courK,  it  gives  off  a  few  imall  bmcba  tj 
atoinach.  Here  it  passes  between  the  two  the  neighbouring  parts  of  the  stomach  and  ib- 
layers  of  the  ^tro-Hepiitic  omentum.  From  testine  ;  some  of  whicb  twigs  have  ben  dii- 
hence  it  continues,  in  a  very  tortuous  course,  tinguisbed  h  the  ta^riur  pj/leric  vtnia. 
along  this  curvature)  lying  ctoK  to  the  And  at  the  inferior  mardn  of  tbe  bowd,itK 
stomach,  and  diminitbiiig  in  siie  by  giving  off  gastro-duodeDol  artery  bifurcates  into  l«o ;  — 
frequent  branches;  until,  towards  the  right  or  a  large  gattro-cjnplac,  and  a  ainall  ftaan- 
pyloric  extremity  of  the  organ,  it  is  lost  by    tico~iliiodenal  branch, 

anastomosing  with  the  branche*  of  the  hepatic  Ti>egiutro-epiplaitvdejtra(e,_figiJUO^[\ 
artery,  the  large  veuel  which  contiuue*  the  g*^<^ 

Its  larger  or  named  branches  are  the  aic-  duodcnalii,  is  so  named  from  it«  •ituation  tr- 
phageaiimA  thegoitric.  Tbe  first  are  given  off  tween  those  layers  of  the  great  omentum  «bci 
from  the  highest  point  of  the  vessel,  or  where  descend  from  the  stomach  to  form  [he  "cv" 
it  enters  the  gasiro- splenic  omentum.  They  ploon"orapron-lilieroldthstcoveTstbcgiEiiff 
run  upwards  to  the  tesophngus,  and  taite  a  part  of  the  mteitinal  can^  Becinniiig  u  t^ 
lon^tudinal  course  ;  so  aa  to  pa«s,  with  this  lower  borderoftheduodenuin,  tneanoynin 
tube,  through  the  opening  in  the  diaphragm,  from  right  to  left,  along  the  lower  msrpa  oi 
And  they  anastomose  with  the  thoracic  vessels  great  curvature  of  the  stomach,  atid  s(  ■ 
distributed  to  this  tube  from  the  aorta.  The  uttle  distance  from  it,  wiih  what  is  usioUi  i 
gtutrie  ramifications  (i,  fig.  860, )  run  down-  wavy  or  tortuous  direction.  In  this  cnurv, 
wardafromlhe  coronary  artery  on  both  sur&ces  it  gives  off  branches  which  pass  npoarJi  » 
of  the  stomach.  They  inosculate,  on  the  left,  both  surfaces  of  the  organ ;  as  wdl  as  Mbm 
with  small  branches  from  the  splenic  artery  ;  of  leas  importance,  both  upwards  and  Ann- 
toward!  the  middle  of  the  organ,  with  the  wards,  to  the  ftXty  and  serous  tisuiesoftbc 
gastro-^iploic  branches  i  and  at  the  pylorus,  omentum  itself.  And  rather  b^onl  ib; 
with  the  superior  pyloric  artery.  middle  of  the  atomach,  or  towards  ns  arisK 

T\\earUnahepatica(c,figi.2i(i,25\.'),^)\ich  pouch,  it  enils  by  uniting  with  a  ant- 
is  the  next  largest  branch  of  the  cceliec  axis,  spending  branch,  of  smaller  sice,  (too  iht 
passes  Tor  aahortdiatanceoutwflrds,Bndalieht1y    ^lenic  artery. 

forwanls,  from  the  axis  or  common  trunl,  to  The  poncreatico-drndautSM  btantli  (/./- 
reach  thecommcncement  of  Iheduodenum.  It  851.)  has  precisely  tbc  situatiuD  md  iltt^r- 
nowrunsatmoatverticBllyupwardsbetweenthe  bution  which  its  name  would  imply.  It  »<■ 
two  hyers  of  peritoneum  that  form  the  gasiro-  between  the  duodenum  and  the  hcwd  of  th 
hepatic  omentum,  and  in  front  of  the  foramen  pancreas,  lying  in  tbe  concavity  bnacd  h 
of  Winilow  (though  still  with  a  slight  incli-  the  horae-shoe  curve  of  the  caaaliOrsrokaj 
nation  towards  the  rishl  side),  to  end  by  being  the  convexity  by  which  the  gland  fits  iato  i^> 
distributed  in  the  liver.  In  thia  course,  it  hollow.  It  gives  off  nunih  cat  loos  to  both  tkai 
gives  off  two  branches,  —  the  gastro-dundenal  structure*,  and  ends  by  aoaotoaioMiig  sot  i 
and  the  pyloric  —  both  of  which  take  an  branch,  which  comes  upwarda  from  the  ■•■■ 
important  share  in  aiipplying  the  stomach  perior  mesenteric  artery  and  also  orcuir-* 
with  arterial  blood.  the  same  interval   between  the  pMtcrtai  kJ 

jr^  251  ^^*  lower  portion  of  the  duodenum. 

_  The  ortcTTo  jtyhnca  (g,  Jigi.  fUO.  loi  •- 

which  is  Bometuae*  distinguikhed  by  tbc  u^v 
of  the  pj/lorita  mptrior  from  the  ^u,  << 
branches  of  the  eastro^uodcnal  above  >i'i- 
ded  to,  is  generally  given  off  from  the  uwt 
of  the  hqiatic  artery  oppoaiic  to  the  itfi" 
border  of  the  duodenum.  More  rare);  i:  • 
derived  from  the  commenc^mt  of  it>  p>tn~ 
duodenal  branch.  In  either  case,  it  nt'" 
between  the  layers  of  the  g, 
turn,  and  runs  in  thia  fold,  i 
along  the  upper  margin  or  leMer  curfscon  •* 
the  stomach,  to  jnin  the  cniDoaiy  aruty  ft^  '■■ 
the  cardioc  extremity  of  tbe  orsan.  It  p^" 
off  numerous  brancnca  to  boU  tiMftat  oi 
ArtBrif  a/lJu  tiemmek     Tkt  tmliac  oris,  at  utm  if    the  organ. 

^  :,        ,^    1-       ^^  ..     „        •«<»»«'    brwch^  the  e^  aws.  ha.  - 

o,  srteria  coronsris  ventriculi!  r,art»ris  hetiallca;     .-      .  -  -i    .i      i-        Il_ 

<m«f.  j«iTO-d.«l«..li.,,,.nm.  j,.ire..,i:    dmn.coiiiitcnoo  .iih  iheilminm 


PtokadextiBi /,  artsria  piDrrcallro-dDcideaslIsi  i 


division    into   tbe  urmail 


artariaprlotlcai  A,aiUrlaBplanicat  iiVtsriaaastro-    trunks  by  which  it  entets  the  splcan     H'" 
•,4pUcasliiism.  it  gives  off*  left  J  •■      
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iiaaavai  ■mU  and  «hort  veueli,  the  vaia  Their  tortuooi  coune,  tad  ihor  looce  con- 

irtvia,  nection  with  the  aComach,  chicfl;  refer  to  the 

Thegaln^phiemimitlTa(ftfigi.i50,i5l.)  dinteution  of  this  organ.     For  as  the  atomach 

\tarta  the  trunk  of  the  aplmic   artery  dose  expondi  between  the  lamias  of  peritoneum, 

10  where  thit  divides  at  the  inner  Minace  of  it  gradually   ■trai^htens   these  veaseU,  and 

the  iplccti.     Il  panw  dowoworda,  (brwarda,  alters   their   position   with   respect   to   itself 

■nd  toward*  the  ri|bt  side,  6rst  lying  for  a  and  to  each  other. 

thort  distance  in  the  gaatro-rpleoic  omeotum.  The  distal    hranches  of  the   arterial    and 

sad  then  eoterinc  between  tbe  Uyers  of  the  venous  trunks  perforate  the    muscular  coat 

(Teat  onentura  wbich  is  continuous  with  this  at  different  intervals,  by  twigs  which  unite 

fokL    It  then  run*  along  the  lower  border  or  with    each   olher    in    tbe   loose    submucous 

frtateumtureof  the  stomach,  toanaatomose  areolar    tisiue,    ao    as    to    form    two    broad 

«ith  the  corresponding  vessel  on  the  right  and   somewhat   flatteued    networks:  —  one, 

■de.     Like  it,  it  stipplies  brancbea  to  both  which    is   comjMsed   of  sEiall    arteries,   and 

nr&ces  of  tbe  stomach.  another,  of  veins.     The  vessels  of  the  latter 

The  MM  frmia  are  numerous  tm^  branches  plexus  are,  as  usual,  both  larger  and  more 

iriiich  come  from  the  primary  and  secondary  numerous  than  the  corresponding  arteries. 

diriwHW  of  the  sfdenic  artery,  and  run  in  the  Capiliarirt.  —  The  arterial  branches  which 

tsMroaplenic  omentum  to  the  cardiac  pouch,  leave  the  above  sub-mucous  network,  to  enter 

Here  they  break    up  and  anaatooiose   with  tbe  dense  muscular  layer  of  the  matrix  of  the 

aach  other,  aa  well  as  with  the  corooarj  and  atomoch,  divide  here  once  or  twice.    And  their 

left  ta*tr<>^plaic  arteriea.  ultimate  ramifications,  which  have  a  diameter 

The  sriMa  of  the  atomach  are  the  tiperior  of  about  tAv^^  '°  tt^Ii  of  ■i  <neh,  pass 

ff/nrie,  and  the  rigit  and  lejt  gartro-r^npinc.  vertically  upwards,  along  ilie  aides  of  the  tubes 

Tbe  enu  pflmea  tapenar    receives   and  to  their  upper  aiierturcB,  where  they  form  a 

cootaua  a  la^  vein,  which  corresponds  to  superficial  networlt  of  capillaries.    la  passing 

tbe  coronary  Brtcry,  and  takes  a  similar  (but  —     _,„ 

mned)  course  lioog  the  lesser  curvature  of  ^-  ^^'• 
tht  stomach  to  the  pylorus.  It  now  pnsacs 
iifWHda  for  a  little  distance,  before  ojWing 
imo  tbe  ariM  pof^  (a,fy.  281.)  near  its  ter- 
Biation  in  the  liver.  &  other  instances,  it 
beada  down  to  join  the  splenic  vein. 

Ti*  ansa  gailm-ejiifileica  dettra  cotre- 
i^oad*  to  its  artery  in  the  greater  part  of  its 
diMributioo.      It   usually   ends    b^    cmpt;ri>ig 

■uelf  into  the  superior  meaentenc  vein,  just  j 
bdan  this  fonna  the  vena  porta  by  joining 
■itb  tbe  splenic  vein  (r.  Jig.  £81.}. 

Tbe  anM  ga^ro-cpipUiiea  nmttra  also  runs 
*ilb  its  artery,  and  joins  cither  the  splenic 
nio,  or  one  of  its  primary  branches. 

AKof  the  fongoiiig  vesMi  are  chars  cteriied 
bj  tbe  great  freedom  and  frequency  of  thdr 

iacHdilMkNia  to  every  stage  of  their  course  * 
froa  tbe  aortic  to  the  port^Irunka.  Thiacon- 
dition  M  c*|iccially  well  marked  in  the  arteries. 

And,  aa   ordinarily    injected,  the    latter   ap-  Plan  of  tht  eeaelmflhi  nnimw  mem&raot  of  Iht 

p«r  to  be  both  larger  and  more  numerous  tomaek,  at  Hty  ic<mld  bt  tax  in  a  errtieal  tetm. 

tbm  the  artcriea  distributed  to  an  equal  bulk  a,  irieriea  fhim  tha  plexus  occapying  the  sub- 

sf  most  of  the  other  atructures  of  the  body.*  macoai  ■reolar  tisnie ;  b,  mperfidul  plexntofespll- 
lariss  occupying  tb<  ridgci  of  the  mocoiis  nsm- 

*  *— — <-»  tUa  &ct  to  b«  M  traa  aa  it  aaems  to  brans  i  c,  vaina  passing  downwatda  between  the 

>■  it  liBiaaMliiliii^liia  liiiiiiiiiiiialial  i liaii  BUlTie>uba:  d,  rspillirles  batveanaodaroiind  lbs 

liaof  Ika  oicalatMi  auy  b«  pittumad  to  bacon-  tubes;  e,  plexus  of  arteries  and  veins  occupylaglfas 

■Mad  with  k.    Otbs  ihlDD  bolng  aqiul.  tbe  pas-  snbmai^aa  areoUi  tissue, 

■•ge  ef  ■  larnr  qnantitv  it  bluod  to  and  ftom  an  ,      >         ,        -        ^      <             ■■!    ■ 

wgn  W7  ba  Urfy  sopiKMd  to  ba  anoeiated  with  upwarda,  they  also  give  off  other  capillanea  i 

a  piw  aosont  of  tbat  ckanga  wbicb  abaoqitiaa  which    aurround    the   tubes,  at    all   parts  of 

w  Moadoo  tbara  inpcaas  apco  this  fluid.    A^ud,  their  height,  with  a  second  and  deeper  net- 

uZl™'*.^!!^".^!!'.!.''""  lh«t.tl"  anas-  ^r|,.    -fhe  meshes  of  thU  latter  plexus  are 

.»«  tewi^!fr«SiS«"whidjT^mrt  """"'■at  oblnng.  but  less  decidedly  k>  th«i 

taar  tnM«>cting  slroRaataac*,  would  laereass  »''<»«'  "f  **>'    capillary   networit   of   striped 

Tiladtr  ft  tMr  costMta.    But  tb«  most  plu-  musclej  and  are  about  T^Hth  to  ii„th  of  an 

■Ui  p—iaeMm  tbat  cas  at  imaeat  ba  oObrad  i*,  inch  in  siie.     The  capillanea  which  compose 

^ibia  iartaaia  to  the  BQ»bar  «<  thaaa  nail  ar-  them   are,  oB  an  average,  little   more    than 

ST'.^'i^SL^i,'  ^ISS'''-.?"""'"  '^'  TtfetT'h  of  »n  inch  in  diameter.     The  more 

S^rr.MSit-.a^'S'^^.f-^b'S  •^'fi-'l   ■""-k  is   conuasted   with   thi. 

'■Ura  aUA  ihs  vsntag  axigaa^s  of  thdr  eapil-  deeper  one,  not  only  in  the  hct  that  its  capil- 

'•^atalsrica  woaldasaailoiipply.  laries  are  about  double  the  ^Mve  diameter  (or 

T  4 
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ir.  its  =-«.h«  Se-n;  the  o-.Ser,  render*  it  probable  tlut  dw  w\if 
■.,.:  .;_■-.  to  T— :&  c'"T  pf  ihdf  coiiients  exceeJs  that  of  ihf 
■  .■  \  J?- ?  ir;  ••m.-te  t'i>;'d  »hicli  circulates  in  ibe  capillaries  n 
::•  L  .,;  »  rr:  F6.~h  icar.v  Mher  tissues.  Such  ajiecoliaritjuuulj 
-  .T^r-e  ilU'.   As     aJ-^;rablr  aJajii  them  to  that  »b50T«iv«    ' 


>■:  the  . 

('■o-:jfi  in  the  t/nmiM  during  difieilinn.— 
Tr.e  j:.:f>iL;c-.ion  of  food  inio  the  hwlthj 
fj^:m-  -loiiflch  ;;res  iTse  to  two  chief  iltcra- 
ti.in-  in  the  orjan.  Its  muscular  «»t  'a  e\- 
citei*  !0  moicment.  And,  at  the  same  limf, 
it'  iruccLis  meTi;hraiiedeepeDsfroraapjlrwi 
bright  pink  coK>urt;anJ  begins  to  pour  fonh 


tht- 


t-lK. 


For 


ji.l  -( 


-the  s 


riJgL-5  »h;ih  oi.iijiv  ihi-  ^urlxi.i'  uf  tlit 

tiieuni'.n  of  whidi  lornis  «ha(  we  in.ti  .i>iin- 
EMi,h  asa  r-riiiKtri  network,  tliul  iurr..>iii.I-  it;e 
iijiertiire  of  eacli  tube  uiih  a  ij].il!jr>  loo[i. 
In  Man,*  however,  this  tumparalii tly  mjii])  e 
network  is  com|ilitattd  by  the  aJJiiioii  of 
other  meshes,  wliith  lie  on  either  side  of  it, 
Hn<I  jti-^t  within  the  orilicei  of  tlie  tuhei.  In 
thtir  shiipe  unil  -izc,  Hicse  closely  rc-eiihlc 
the  Ktops  beneath  thy  ridiics,  and  are,  huli-id, 
riu  wuy  disiinguiahahlc  from  tliein  excejn  in 
tlieir  bitnation.  Belotr,  their  itianietcr  di- 
niini-hes,  their  ]oo|iS  elonitatc,  and  they 
liiiudy  uierge  into  the  general  network  whiL'li 
iiurronnds  the  tubes. 

It  is  from  the  larjie  capillaries  which  com- 
[Ki-c  the  superficial  network  il1.1t  the  r^idii/lL'S 
o\'  the  veins  almost  txciusivelj  iirise.  Tliey 
bt-ifin  as  ^tnall  vessels  of  abnui  T^V-r^th  of  an 
inch  in  diameter  1  and  by  one  or  tw  u  siic- 
ccbiivc  unions  of  these  and  their  resulting' 
larger  branches,  they  boon  attain  a  width  of 
about  ,iolh  of  an  inch.  They  now  pass 
vcititally  down  the  intervals  between  the 
tiibeh,  to  open  into  the  flattened  venous  plexus 
which  occupies  the  submucous  areolar  lisMic. 

1'he  General  result  of  this  arran;>enient  on 
■he  circulation  in  the  stomach  seems  to  be, 
tliat  the  blood  which  lias  already  traversed 
the  capillaries  of  its  tubes  is  passeil  on  to  its 
Hurracc.  Hence  in  respect  to  their  situation 
and  \ite,  these  supcrfieial  capillaries  of  the 
gastric  mucous  membrane  otTer  a  distant  re- 
Hcmblancc  to  veins.  This  fnel,  as  well  as  their 
i^onneetiori,  both  with  small  arteries  on  the 
one  band,  and  with  conljuent   capillaries  on 


—An  inquiry  into  the  cha- 
racter* ot  ttie  gasjrie  juice  is  opfiosed  b; 
n-,ar.y  tlifficiiltiej.  For  it  is  obvious  th«  tht 
pro;'fr;iei  of  this  or  any  other  secretiofl  I'sn 
oris  i'c  e*!-iblishcd  from  its  examination  id  » 
^:J:c  of  ptrlVcl  piiriiv,  While  the  iltuawn 
an.!   fuij>tions  of  the' stomach  are  suefi  ilm, 

nL-.-e'-4:irili  niised  with  manv  other  subsiancM. 
It  is  true'lhat  the  bile  often  found  J  in  I** 
fiomach  Jurins  fdstini:  is  shut  out  from  iu 
cavitv.  durio;  disoiioii,  by  the  closure  of  ii< 
[.ilonis.  Brit,  on  the  other  hand,  the  salira. 
which  generally  covers  the  mucous  surfiw  of 
the  einptv  organ,  as  a  thin  viscid  layer  •I't 
a  superfii-ial  alkaline  reaction,  is  s"allowcJ 
at  tliiii^  period  in  much  larger  quantitin;  'hi'* 
the  food  il>clf  forms  an  equallv  eonsoni 
impi.rilv.  To  such  less  avohlable  sources 
of  error  are  often  added  the  alleniuoDs  pro- 
duced bv  ,\i>eaic  in  tile  unhealthy  inilincfual. 
or  bv  piiircf-ictiou  or  dijestion  in  the  heali^v 
5uliji-cl  after  death.  And  thourii  evea  the 
most  canful  studv  of  ;dl  these  circuni>'aii"'« 
will  scircelv  explain  the  discrepancies  mi 
coutradicliolis  of  numerous  (and  »()p»«"".> 
faithful)  obsc^vcr^  in  tlicir  accounts  ol  the  ?"*■ 
trie  Juice.— still  ihev  evidently  constitute  w"' 
ditions  which,  acco'rdins  as  they  are obf »'<;'■ 
or  noticed,  or  ni.>i:lecied,  will  respecuve.i 
render  anv  particular  observations  tsliJi  "' 
comparable,  or  utterly  useless,  g 

•  S«  anlf.  p.  312. 

t  Biaumoul,  Oji.  cil,  pp.  91.  ft  nq. 

I  Th  "toi^  Kinkrk*  fora,  a  k*v  to  lh«  tiWo^f 
histwical  summK;-  of  tl«.-  Bio«  important  i^^" 

■  rea.^ii  whv  the  aulltc.r  has  leaucfl  K  »  '"'" 
eiiuuicr»tion.-9ueh  119  will  nol,  howevW,  pr«)"'" 
....  ■  ■  ■    r«  rerjuif™' , 


I'siire  fluid  from  the  itoai 
yii»  of  sponges  ullaehed  t 
■aii^mis.   Uii.  |.p.  7-=    - 


icbs  of  "iHrtl"  ''I 

atriaga  (U«=.* 

„„,........  .....  ,. ^  ..*,.).    i-'^'h^,. 

)nllaniaDi(UeberiiMVerd»Qungsge»cli««-  "r. 
e,  i:bj)  adopted  the  umc  melfaod  1  »ail  «»" 
iiinixl  iiiatiiTs  wbicb  had  brto  romiud.    >>'"'.. 
eaelr 


•  Inr 
limitR.llothii'Kimplvr 


la  Iheauperfifiiil  network  sppea 


been  YOmiml-  ',  ,„ 
juice  to  be  •  nenin'-  "',, 
tea  Scopc4i  ind  Oo« '"  ' 
same  effect.  Camiinali  <L'nl«raHchuiig*a  «*f  ^^ 
Katur  des  Magi'n.iHftes,  17eJ)  also  ''""?7l„;[ 
rcsulu  from  substancM  vomiteil ;  lod  1<*^  "rii 
waa  cnlv  the  acid  flaid  secreted  .ft«  <**^^ 
posfietse'd  antiseptic  and  diBoatlve  powert.  ^-^^ 
obseivera,  however, — among  wboiB  W  ' 
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Pkjfded  iV«pcr&«.— Pure  gastric  juice  is  a    teristic  for  each  of  the  different*  species  of 
itructureless,  limpid,  and  transparent  fluid,  of    animals,  like  the  smell  of  the  blood  from 
s  pile  straw  colour.     Its  taste  is  slightly     whence  it  is  no  doubt  derived, 
nba^and  distinctly  acid.     And  it  has  a  pe-        Where,  as  is  often  the  case,  the  gastric 
culiar  Unt  odour,  which  is  probably  charac*    juice  is  mixed  with  saliva,  mucus,  or  relics  of 

the  food,  its  appearances  will  of  course  differ 
from  those  above  described.    The  froth  of  the 


pbosphorie  in  the  paunch  .      _ 

Trmraou  eztncUMl  the  proventricnlas  of  Birds  it  and  the  fragments  of  food  are  frequently 

with  irit«r:  he  thus,  amongst  other  results,  was  able  deposited  from  the  gastric  juice,  as   a  dirty 

^^^S'/^".^l\3'U'^''^"J5?i4?^?^^^^^  flocculent  sediment.     And  they  may  always 

'^S;i^X^x:^^\Sif^TJ:  m!7:^l  l^  removed  from  it  by  careful  drsuoi  ;  whjn 

il  pp[  U,  12.)  aoalynd  a  flnld  obtained  by  rolun-  the  fluid  loses  its  greyish,  brownish,  or  turbid 

itfT  romiijng.   He  not  only  confirmed  the  preaenoe  character. 

of  lju:iic  add,  bat  announced  the  presence  of  the         The  ipecific  gravUw  of  the  gastric  juice  was 

mtmates  of  ammonia,  potash,  and  soda;  together  observed  by  SilUman  to  be  about  10050.    But 

with  an  animal  substance  soluble  m  water,  but  not  t>       ^*        ^  «*^>        r^u  •         u  •     j 

iaiiloohoL  '  from  the  condition  of  the  specimen  he  examined. 

In  18H  Phmt  led  the  way  to  a  better  knowledge  and  the  mode  of  weighingf  he  adopted,  very 

of  this  ilaid  by  an  analysia  of  the  contents  of  the  sto-  little   reliance  can   be  placed  on  this  state- 

oiach  in  Rabbita  during  diction,  in  which  he  found  naent.     I.tassaignel  also   made  direct  obser- 

hrdrochl«jcacidMdcElondes(Philo^  ^tj^ng  ^ith  ^^  g^me  view,  and  found  that 

Ktkms,  1W4,  PL  L  p.  45.  }•    Dr.  Children  confirmed  ^.      •    .^  ^    •  *       ^  ^     il         ^  r^-^u  « 

STrtktemeitftom  the  gastric  fluid  of  a  dyspeptic  the  uiitated  empty  stomach  poured  forth  a 

pstieot  (Annala  of  Philosophy,  1824,  vol.  viii.  p.  68.)-  ""'<*  ^  *P'  6'''  ^001  "0 ;  while  that  secreted  on 

Lnoet  and  Lasaaigne,  however,  using  this  Utter  the  contact  of  flesh  was  1005*0,  and  with  bread 

nwthod,  confirmed  Chevreul  as  to  the  presence  of  1010*0.  But  it  must  obviously  be  very  difficult 

*'^*^4(?jS?V*«Jf^?"?i*^,?«»  ^i'^^'^te  directly  to  determine  the  specific  gravity  of 

tiar  semrkrHistoirede  la  DigesUon.  Pans,  1825.)  ,,.  .    /  a„;.i  :«  •i,«  .«„ii  ^X^w^titlM^ ;^  ^hi^u 

Mernann  and  GmeUn  excited  the  secretion  o?  f"?**  »  fluid,  in  the  small  quantities  m  which 

gsitric  jake  hy  intiodndng  scones  into  the  stomachs  >t  is  generally  obtained.     The  per-centage  of 

of  latmalsi  and  foond  hydrochloric  add  on  examin-  solid   contents  is   more   easily  estimated. — 

lag  the  contenu  of  the  stomach  after  death  (Die  Tiedemann   and  Gmelin  rated  it  at  1*95  in 


Bstira des  Sciences  chemiques,  p.  282.).    They  all     1*27  in  the  specimen  sent  him  by  Beaumont; 
ntially  corroborated  Prout  (Annales  de  Chemie,     Lassaigne  at  1*32,  and  Blondlot  at  1*0,  from 


t.U».n.848.^;aadidBniconnotinl835,withgMtric  ^^  gastric  fistula  of  dogs  j  Frerichs  (appa- 

jojce  from  the  sponged  stomach  of  anmials.    Was-  °                                    °                       ^  '^'^ 
BUttB,  in  1889,  made  some  excellent  experiments  on 

■nifkial  digcotioa  with  an  infusion  of  pig*s  stomach ;  pp.  100.  et  seq. ;  and  Op.  eit  Bd.  L  s.  97.).    And 

bet  added  little  or  nothing  to  our  knowledge  of  Frerichs  about  this  time  came  to  the  same  conclu- 

th»  gastric  arid  (Nonnulla  de  Digestlone.  Berolini,  aion  (Wagner's  Handwoerterbuch  der  Physiologic, 

l*^i).  Uaenefeld,  adopting  Pront's  method,  obtained  vol.  iii.  p.  815.)  from  similar  experiments. 

Uctjc  add  (Chemismus  in  der  Thierischen  Organi-  But  this  comparative  unammity  in  favour  of 

MtioQ.  Ldpxig,  1840) ;  a  result  in  which,  as  well  as  lactic  acid  was  not  destined  to  last  long.    In  1851, 

in  the  csnue  «  Front's  and  Dunglison*s  view,  Leh-  Huebbenet  for  the  first  time  found  a  simple  method 

■una  either  moeded  or  confirmed  him  (Physiolo«  of  preventing  that  admixture  of  saliva  which  had 

KtKhe  CiMame,    1840.  Bd.  i  p.  284.).     Enderlin,  hitherto  rendered  the  nstric  juice  obtained  in  such 

Buwerer,  who  examined  the  digestinff  stomach  of  a  experiments  with  fistuus  an  impure  secretion.    This 

beheaded  criminal,  and  leoeated  Dunslison's  proceao,  he  did  by  obliterating  the  ducta  of  the  larger  salivary 

raancrted  its  resolts  fLteoig*s  Annalen  der  Chemie  irlands.     And  the  reflearches  which  Bidder  and 

end  Phaimacie,  1848.  Bd.  xlvi.,  p.  122.)  In  this  year,  Schmidt  uistitnted  upon  the  gastric  juice  thus  pro- 

bloadloi  imitated  Beaumont's  case,  by  instituting  cured  seem  at  length  to  have  established,  that  it  is 

iftols  in  the  stomachs  of  dogs;  and  announced  the  hydrochloric  which  constitutes  the  proper  add  of 

biphosi^iata  of  Ume  as  the  add  principle  (Traits  the  gastric  juice. 

Aaelytiqoe  da  la  Digestion.  Paris,  1843).  Lassaigne  [In  preparing  the  greater  part  of  this  essay  for 

(ioarnal  da  Chamia,  1844,  pp.  78. 188.) ;  and  Bernard  the  press,  the  author  found  it  impossible  to  procure 

•ad  Batrcswil  (Comptes  Rendus,  1844,  t  xix.  p.l285.)  a  copy  of  Bidder  and  Schm idt*s  valuable  Essay ;  and 

Bade  Bse  of  the  aame  method ;  but  denied  the  accuracy  was  nence  only  acquainted  with  such  portions  of  it 

<ffilendto(*ii^cnicalresaltaindeui],  and  affirmed  as  are  mentioned  in  Lehmann*a  (Pnyaiologisc-he 

the  piesaiee  of  lactic  add.    Pelouze  corroborated  Chemie,  vol  iii^  recent  work ;  in  the  repcnta jpven 

ef  their  statementa  (Comptea  Kendns,  L  xix.  of  Uuebbenet'a  Dissertation  bj  Scherer  and  Yuen- 


hydrochloric  acid,  modified  by  combination  ahow  that  this  is  the  case  in  Man  and  many 

with  taa  difssthrs  prindplsi  but  did  not  detail  animals.     Human  gastric  iuice  is  stated  by  Don- 

the  eaalytwettwIricB  this  view  was  based  (Annalen  glison  f  Physiology,   voL  L  p.  608.)  to  smell  of 

811.).  hydrochloric  add.    And  Beanmont  (p.  76.)  asserts, 


4»  CbcarissL  Phvaada,  1847,  Bd.  Ui.  p. 

UksMaa,  in  184*,  oarroboratad  the  lactic  add  view,    tSat  it  tastes  like  this  add  in  a  state'of  dilntioo. 


W  tiaaiBatioaa  ef  gsstric  jnioe  from  fistulai  f  Be-        t  Beanmont,  Op.  cit  p.  72. 
ntkta  dsr  QaariL  Sm  Wte.  sa  Ldpdg.   Bd.i«       iLoe.cJt.pp.  188.  etsaq. 
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rently  from  dead  animals)  at  1*78,  1*80»  1*15,  aome  notice.    The  first  of  theae  wptibAc 

after  feeding  with  hay,  bones,  and  peppercorns  gastric  acid  as  the  hydrochloric :  the  neood  « 

respectively ;  Lehmann  at  an  average  of  1*4  ;  the  lactic.  While  the  third  atlribotcs  the  sod* 

Bidder  and  Schmidt  at  2*694  in  the  gastric  ulous  character  of  the  secretioo  to  the  prwmc 

juice  of  a  dog  with  deligated  salivary  ducts,  of  a  salt,  the  acid  phosphate— or,  as  it  is  wont' 

2*883  in  another  dog  in  whom  they  were  free,  times  incorrectly  termed,  the  supefphosphste* 

and  1*385  from  a  sheep.    These  latter  hich  — of  lime. 

numbers  indicate  that,  whatever  may  be  the  The  latter  view,  which  denies  the  praeace 

influence  of  an  admixture  of  food  or  saliva  in  of  a  free  add,  is  the  more  recent  of  the  three.  It 

increasing  the  residuum  of  the  pstric  iuice,  it  rests  solely  upon  the  statements  of  Bloodlot  f ; 

is  more  than  counterbalanced  by  the  loss  from  whose  writings  we  select  soiae  impoftsnc 

which  attends  the  analysis  of  small  quantities,  details,  which  are  directW  contradicted  b^ibe 

The  first  of  these  three  quantitative  analyses  concurrent  testimony  or  other  chenuMt,  snd 

b^  Bidder  and  Schmidt  I  have  made  the  ba-  even  by  his  own  later  researches.     AooordiDi 

SIS  of  a  calculation  *,  according  to  which  the  to  him,  the  gastric  juice  is  predoitated  hj 

specific  gravity  of  the  gastric  juice  would  be  lime,  does  not  act  upon  chalk,  and  oonlai» 

1003*3,— an  estimate  that    tolerably  agrees  no  chloride  of  calcium.     He  also  states  (or 

withthe  observations  of  Lassaigne  and  Silliman.  rather  implies)  that  biphosphate  of  Eaw  ii 

The  quantity  of  the  gastric  juice  is  even  less  decomposed  by  incineration,  so  as  to  leste  i 

accurately  established.      From    Beaumont's  neutral  residue.    Each  of  Uiese  stateoiaiu  ii 

experiments,  it    would  appear  that  at  least  met  by  Lassaigne,  Huenefeld,Melsens,I>iSMt, 

eight  ounces  may  be  secreted  in  an  hour.  Bernard,  and  various  other  authoritiei,  widi 

It  is,  however,  not  impossible  that  ten  timea  a  direct  denial.  And  in  a  more  recent  Menoir, 

this  amount  may  be  poured  out  during  the  Blondlot  himself  lays  especial  stress  apoo  the 

digestive  process.    For  Bidder  and  Schmidt'a  presence  of  a  large  quantity  of  chloride  of  csl- 

observations  on  animals  give  an  average  of  cium,  the  absence  ofwhichndt  he  had  prerioodj 

about  ^  th  of  the  weight  of  the  whole  body  insisted  on.^     After  these  remarin,  it  ii  » 

per  hour,  with  a  maximum  of  ^th  in  the  necessary  to  detain  the  reader  by  any  forther 

aame  period.     But  it  is  probable  that  the  consideration  of  the  various  other  erron^ 

latter  proportion  exceeds  that  which  could  be  qualitative  as  well  as  quantitative  — which  is- 

secreted  by  a  human  bong  f  in  the  same  space  validate  the  chemistry  of  this  ohscrrer.   But 

of  time.  it  is  impossible  to  make  theae  niawy  sUo« 

Chemical  compontitnu-^ln  inquiring  into  the  sions  to  Blondlot's  analyses  without  pann;  a 

chemical  com|)Osition  of  the  gastric  juice,  it  tribute  to  his  talent,  in  devi&ing  an  operrtioa 

will  be  convenient  successively  to  consider  iu  to  which  we  owe  all  the  brilliant  eiperimesu 

acid,  its  saline,  and  its  animal  constituents.  that  have  lately  done  so  much  for  the  phjfn^* 

The  goitric  add, — Although  this  obvious  logy  of  digestion, 
and  unmistakeable  character  of  the  gastric  Of  the  two  remaining  views,  the  parti- 
juice  has  been  recognised  for  more  than  150  sans  of  each  were,  untU  lately,  so  equal  n 
years,  vet  the  nature  of  the  add  on  which  it  number,  in  repute,  and  in  the  validity  of  tbctr 
depends  is  probably  still  regarded  as  un-  arguments,  that  few  physiologisu  could  deci*ic 
certain.  An  impartial  and  searching  criticism  in  fiivour  of  either:  and  those  who  epoU 
of  all  the  numerous  and  conflicting  analyses  not  suspend  their  judgment,  were  peobsUy 
that  have  been  made  would  far  exceed  the  beginning  to  believe  in  both, 
limits  of  this  essay: — even  had  the  author  On  the  side  of  lactic  add  was  the  iiBite<i 
(what  he  has  not)  the  abilities  and  leisure  testimony  of  Chevreul,  LaMaigne,  Thomtoo, 
necessary  to  such  a  task.  The  reader  will  Lehmann,  Payen,  Bernard,  and  French^; 
therefore  only  expect  such  a  sketch,  as  ma^  who  had  all  verified  ita  presence  in  tastricjuitr. 
include  some  of  the  chief  facU  which  justify  Bometimes  when  unmixed  with  food.  Wh>lf 
us  in  preferring,  if  not  in  adopting,  one  par.  against  the  analyses  of  Prout  §,  DungU»'>^% 
ticular  view.  Bracoonot,  Tiedemann,  and  others— in  «hi«n 

Not  to  mention  those  exceptional  instances  hydrochloric  acid  was  either  lost  froai  ^ 

in  which  acetic,  butyric,  or  other  acids,  have  ^-«.       ,     .    u»i.inr^oii/iP«ii» 

been  found  in  inefiicient  quantity  in  the  con-  \  Jj^  ^^^  of  which  is  CaO,  8  HO,  P«  0». 

tents  of  the  stomach,  there  are  at  least  three  I  compaw  C^  cd.  ppw  S46.  850.,  ad  OmpLa 

views  of  suffident    importance  to  demand  B«ndiu,  t.  xxxuU.  p.  118. 

•  This eakuUtion  is  founded  on  a  method  sog.  §  This aUorfon  to  Dr.  Float's  "^y^^ST  ' 

oetted  by  Schmidt,  and  Quoted  by  Lehmann  (Cb.  to  require  some  «pl«»*»«»«  the mocu  "^  «*«» "  ^ 

STSd-li  pp.  4,  5,  6.).    I  have  ^umed  that  tte  have  eometune;  been  mi^poted.    HeaM^»<i- 

condeniaUon  of  the  feimeot  on  aduaon  equals  that  g"tnc  luioe  of  rabWU  who  had  be«  fc*  f^„ 

of  albumen;  that  the  chlorides  of  calcium  and  am-  ^<^^^^^'     .%  ««*«>»•  o^ Jhe  "J^^^ 

mooium  stand  about  midway  between  thoee  of  po-  filtered,  and  divided  into  four  puts.  J^J^  ^ 

tanfiinm  and  sodium  in  this  respect  i  and  that  tha  evaporated  ^^^^*^}p'^,    nS^Hl^ 

InSrochloric  add  occupies  no  bulkat  all.    On  the«»  f^r^^^^lS^^^^jr^^fy^lT^ 

am>po«tioos,  the  2U-988  grains  of  residuum  would  The  third  was  «"rtV  satwaljd  ^  «•  ^ 

utethe  space  of  28617  grains  of  water;  wh«ics  alkaU  of  known  itnaigth.    la  «^  «^»*  f;; 

1500-18*17  +  26-93« -  10038.  two  poitions.  the sal^ •^'TlliS^tf^Se  u 

tlnaDsnionofavefageweiKht,  the  above  pro.  was  dissolved  in  w«^,  and  tystad  w»th  ameU^^ 

portion  ofAth  of  the  whole  body  would  correspond  sOver  tor  hydrpchhnic  sod.    "J^J^J^^ 

to  a  •ecretBn  of  about  levwi'pInU  (neariyone  the  fint  method  would  give  thw  amouat  rf  A*'* 

^Wa)  of  gastric  juica  hi  aahoJ^  chlorides  present  HhsascDqd.lha  laUl 
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miduum,  or  ibunfl  in  the  distilment,  of  the  tained,  the  non-precjpitAtioik  of  dtssoWed  albu- 

C'c  juice '-they*   brought  forward  the  men   by  gastric  juice  would   (as   Blond  lot 

that  towards  the  close  of  the  process  of  indeed   assumes)  disprove  the   presence  of 

dutilktion,  the  fixed  lactic  acid  was  capable  both  lactic  and  hydrochloric  acids  m  this  fluid, 

of  displacing  the  vobtile  hydrochloric  from  The  analysis  of  Enderlin,  however,  carried 

the  salts  in  which  it  had  been  formerly  com-  the  investigation  a  step  further,  by  (Ustinctly 

bined ;  leaving  lactates  and  lactic  acid,  in  a  asserting  the  presence  of  hydrochloric  acid  in 

thick  acidulous  residue  of  a  syrupy  consistence,  the  resid  uum  of  the  distillation .  *    And  Bid- 

ThejT  added,  that  this  late  appearance  in  dis-  der  and  Schmidt's  recent  experiments  seem 

dilation  (as  shown  by  nitrate  of  silver  and  ouite  conclusive,  both  as  to  the  presence  of 

peroxide  of  manganese)  proves  the  absence  tnis,  and  the  absence  of  lactic,  acio.f     These 

of  the  free  acid  ;  as  does  also  the  precipitate  observers  avoid  distillation,  and  treat  the  fresh 

effected  in  gastric  juice  by  oxalic  acid, — a  gastric  juice,  previously  acidulated  bv  nitric 

precipitate  which  would  not  occur  in  water  acid,  with  nitrate  of  silver ;  so  that  the  pre- 

cootainin^  but  (^th  of  hydrochloric  acid.  cipitate  is  free  from  all  organic  matters.    To 

To  this   one  might  have  answered,  that  the  supernatant  liquid,  they  add  hydrochloric 

such   a  dimlacement  of  hvdrochloric  acid  acid,  so  as  to  remove  all  excess  of  silver ;  and 

eeuld  scarcely  have  occurrecl  in  any  of  these  then  determine  its  bases  by  evaporation  and 

snalyses.    Dr.  Prout  examined  in  vain  for  ignition.    These  they  find  insufficient  to  neu- 

organic  acids.    And  just  as  he  expressly  af-  tralize  the  chlorine  of  the  precipitated  chlo- 

firms,  so  others  imply,  their  absence.    While  ride.    And  on  saturating  a  quantity  of  the 

Dunglisoo  f  and  Bteraelius  found  that  the  re-  same  juice  with  potash,  baryta,  or  lime,  they 

siduum  contained  a  large  quantity  of  chlorides,  find  that  the  amount  required  for  its  neutrali- 

And  if  it  be  difficult  to  suppose  the  chlorides  zation  is  exactly  equivalent  to  the  deficiency 

of  the  gutric  juice  sufficient,  both  for  a  large  observed  in  the  previous  analysis, 

distilment  of  acid,  and  a  still  lamr  residuum  But  this  leaves  us  with  two  gastric  acids, 

%f  salts, — it  is  even  more  difficult  to  imagine  the  hydrochloric  and  the  lactic.   Hence  three 

(with  Lehmaon^),  that  the  chloride  of  cal-  questions    suggest    themselves.  —  (1.)    Are 

cium  alone  can  yield  the  former,  and  yet  also  tney  present  together  ?    (2.)  Do  they  substi- 

appear  in  the  latter.  tute  or  replace  each  other?    Or  (3.)  is  the 

The  absence  of  the  ordinary  reactions  of  lactic  acid  a  mere  secondary  and  accidental 

hydrochloric  acid  is,  indeed,  explained  by  a  product  ? 

theory  of  Schmidt's,  which  will  be  noticed  Even  since  Bidder  and  Schmidt's  analyses, 

s^pun  hereafter,  and  according  to  which  the  Lehmann  has  again  answered  the  first  of  these 

add  is  in  Sonne  degree  fixed  and  retained  by  its  questions  in  the  affirmative;  having  found 

chemical  combination  with  the  organic  prin-  both  -  acids  together  in  a  quantity  of  gastric 

ciple  of  the  gastric  juice.    He  shows  that,  if  juice  collected  from  14  dogs.    The  second 

a  solution  of  nitrate  of  silver  be  added  to  this  and  third  questions  cannot  at  present  be  re- 

iecretion»  it  throws  down  a  precipitate,  which  plied  to.    As  regards  the  second,  we  have 

consists  of   chloride  and    organic  matters;  no  valid  proof  that  the  species  of  the  animals 

while  conversely,  it  leaves  some  silver  in  the  examinea,  their  health,  or  even  the  nature 

clear  supeniatant  fluid.     But  such  a  fact  of  their  food,  ever  effects  any  such  quali* 

scarcely  requires  the  md  of  the  above  theory,  tative  alteration  in  this  secretion.    In  respect 

The  way  in  which  the  affinity  of  even  small  to  the  third,  we  may  point  out,  that  the  vari- 

qnantities  of  organic  substances  can  disturb  able  (and  often  laree)  quantity  of  lactic  t 

various    chemical  processes,  offers  a  well-  acid  is  precisely  what  might  be  expected, 

known  analogy  to  tnis  retarded  precipitation,  supposing  it  to  be  a  secondary  production. 

And  without  some  such  an  action  really  ob«  And,  according  to  Lehmann,  the  particular 

v-^     1.1    .       .J           11  ^               ^,    ,    rwn.  variety  of  lactic  acid  seen  in  the  stomach  is 

SKlT^l'^i.ff  .rw^^Tui:  r^irV  TS:  »"«»  pr.^u^d  b,  the  fe™e„t.tio„  of  .ugar. 

frw  add.    And  this,  together,  with  the  fixed  hydro-  »"  •  "*J.'  '"?'  ^^'*»'*^  ^^^°^  ^^^  ^^^^  of  muscle, 

chlorates  of  the  first  method,  8ubtracte<l  from  the  This  fact  has  induced  me  to  conjecture,  that 

total  of  the  second,  would  leave  the  qaantity  com-  the  lactic  acid  thus  observed  can  scarcely  be 

Wned  with  the  volatile  alkaU  ammonia.    He  thus  directly  secreted   from   the  blood.      But  it 

^nt  ^^co'SSsred-Th  IITdHi^.  '^  i^t^  TIT^  'V  '"^"?  'TTTr  V''""' 

of  fkte  hvdroehlork  arid,  while,  rf  the  remainder,  whether  its  absence  m  the   ater  (and  appa- 

nearly  half  was  united  with  ammonia,  the  nst  with  ren Uy  exact)  analyses  of  Bidder  and  Schmidt, 

potaaaam  and  sodium.    A  fourth  portion  was  exa-  was  due  to  the  exclusion  of  saliva,  to  the 

niaed  in  vamftir  an  organic  add.    And  other  salts,  fresh  state  in   which   the  gastric  juice  was 

k!tfX  I^^u^  phosphatas,  were  only  found  examined,  to  its  careful  separation  from  all 

•  Aidad  and  oonSnasd  by  the  observations  of  ^p**  «"<*  peptone  or.  finally,  to  the  avoidance 

BUwdloi  {Loc  dL),  Haeaefeld  (Chemiamus  in  der  of  the  process  of  distillation.     Still,  waitmg 
Thierjaehen  Ofganisation,  Lsipxig,  1840,  p.  207.  c« 

**t\j!"?  athen.  •  Lehmann  (vol.  I.  p.  97.)  uiges  agahist  this  ob- 

t  With  the  •*  aalooiahittg  quantity  "  of  chloride  server,  that,  in  a  previous  analysis,  he  had  failed  to 

of  adTer  obtained  from  the  distUled  liquid  hvDnn.  find  carbonate  of  soda  in  the  aah  of  the  blood  ;•<- an 

gliaon,  there  ought  to  have  been  at  least  half  as  argument  which  seems  somewhat  invidiotts  as  wel| 

much  lactic  add  in  the  (apparently  uninjured)  re-  as  ineonduaiva. 

siduam.  ^  f^AiMiw^  Qp^  cU.  voL  ilL  p.  981. 

X  Compart  Q».  dt  vol  L  p.  98.  and  voL  iL  p.  48.  }  Compare  Lehmann,  vol.  iL  p,  42, ;  vol,  iii.  p.  88, 
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the  results  of  such  a  laborious  inquiry,  there 
seems  little  doubt  that  we  ought  to  regard 
the  balance  of  evidence  as  inclining  decisively 
towards  a  single  gastric  acid,  and  that  acid 
the  hydrochloric.  * 

Whatever  the  number  or  nature  of  the  sub- 
stances to  which  this  acid  reaction  of  the 
gastric  juice  is  due,  there  can  be  no  doubt  as 
to  their  source :  —  namely,  the  blood.  And 
it  u  to  a  derivation  of  acid  from  some  of 
the  constituents  of  the  latter  fluid  that  we 
roust  refer  the  important  fact  established  by 
Dr.  Bence  Jones : —  namely,  that,  during  diges- 
tion, the  healthy  urinary  secretion  loses  that 
acidity  which  is  proper  to  it  at  other  periods. 

Salts, — As  regards  the  salts  of  the  gastric 
juice,  we  can  only  refer  to  the  accurate  analyses 
alluded  to  above ;— which,  while  they  confirm 
the  large  quantity  of  chlorides  mentioned  by 
most  observers,  exhibit  rather  less  of  the 
chloride  of  ammonium  than  the  united  (but 
rather  vague)  statements  of  many  observers 
would  htive  led  us  to  expect. 

The  details  of  an  analysis  of  the  gastric 
juice  may  be  best  comprehended  (if  not  ex- 
plained) by  placing  them  side  by  side,  with  a 
similar  quantitative  examination  of  the  liquor 
sangumis.  The  following  tablef  exhibits  such 
a  comparison,  for  a  thousand  parts  of  both 
fluids. 


Liquor 
Sanguinis. 
Water      -        -        -    903- 
Animal  matters        -      885 
Mineral  substances  -       6*6 

Chlorine  -        .       •  8*6 

Sodium    -        -        -  3-3 

Potasaium  (indog,-2?)  '3 

Phosphoric  acid        -  "2 

Phosphate  of  lime     -  '8 

Phosphate  of  ma^esia  '2 
(Lune  corresponding  to 
•624  Ca.  CL) 


10000 


Gastric 
Juice. 
973-2 
17-0 
9-8 

5*6 

1-2 

•6 

•6 

1-2 

•2 

*8 

1000-0 


Hence,  while  most  of  the  blood-salts  are 
present  in  increased  quantity  in  the  gastric 
juice,  the  chloride  of  sodium  is  so  greatly  di- 
minished, as  to  lower  the  total  saline  contents 
of  this  secretion  below  those  of  the  liquor 

*  It  is  only  many  months  after  writing  the  above 
lines  that  Bidder  and  Schmidt's  admirable  treatise 
(Die  Verdanangssaefte  und  der  Stoffwechsei)  has 
oome  into  my  banda.  From  it  I  may  translate  the  fol- 
lowing paragraph  (p.  44  ) :  **  The  result  of  eighteen 
corresponding  analyses  was,  that  pure  gastric  juice 
of  camivora,  after  eighteen  to  twenty  hours'  fasting, 
contained/rw  kydrodihrie  aad  onfy,  without  a  trace 
of  lactic  or  any  other  organic  acid :  while  the  gastric 
juice  of  heibivofa  contains,  with  free  hydrochloric 
add,  small  quantities  of  lactic  add  i  which  mav, 
however,  be  refemd  to  their  more  amylaceous  food.** 

t  Here  I  have  calculated  the  composition  of  the 
gastric  Juice  firom  the  purer  fluid  of  Schmidt's  first 
dog.  That  of  the  liquor  sanguinis,  which  is  quoted 
from  Lehmaan  (voL  iL  p.  158.),  may  be  safely 
(/d  p.  179.)  extended  to  this  animal.  Tofiuilitate 
eomparisoo,  both  are  simplifled  to  one  place  of  ded- 
malsu  And  for  the  same  reason,  the  phosphais  of 
lime  in  Schmidt's  analysis  has  besn  assumed  to  be 
the  hlpbosphats,  and  divided  into  phosphoric  add, 
and  neutral  phosphate. 


sanguinis.  Wlifle  the  amount  of  its  hydrochkv 
ric  acid  is  so  great,  as  not  only  to  compensate 
this  loss,  but  even  to  raise  the  total  of  its 
mineral  constituents  above  that  of  the  bquor 
sanguinis  than  before.  The  origin  of  thb  add 
is  obvious.  Its  mere  quantity  is  sufficient  to 
refer  it  to  the  chloride  of  sodium,  which  is  the 
most  plentiful  chloride  of  the  parent  fluid. 
And  the  remarkable  diminution  in  the  sodium 
of  the  secreted  fluid  further  confirms  this 
view.  Indeed,  it  is  difficult  to  avoid  notidng, 
that  many  of  the  differences  between  the  saltt 
of  the  two  fluids  might  be  included  in  some 
such  hypothesu  as  the  following:  —  (I.)s 
rapid  transudation  of  the  blood-salts  generallT, 
followed  bv  their  concentration  through  ab- 
sorption or  part  of  their  water  of  solution ; 
(2.)  a  decomposition  of  about  half  of  the 
chlorides,  probably  of  the  chloride  of  sodium*-. 
(3.)  a  return  of  the  base  of  this  salt  into  the 
blood. 

Organic  tuhMtance^  or  Peprine,  —  The  addi- 
tion of  alcohol  to  pure  gastric  juice,  or  to  s 
watery  infusion  of  stomach,  causes  a  white 
flocculent  precipitate ;  which,  when  dried  st 
a  low  temperature,  forms  a  much  less  volnmi* 
nous  mass,  of  a  yellowish  grey  colour,  and  a 
somewhat  gummy  appearance.  This  substance 
reddens  litmus,  and  u  soluble  in  cold  water ; 
but  may  be  again  precipitated  from  its  aqneoos 
solution  bv  alcohol.  Its  tiltiniate  anal^-aii 
yields  sulphur  and  nitrogen,  toMher  with  car- 
bon, hydrogen,  and  oxygen.  But  we  neither 
know  the  exact  proportions  in  which  all  these 
elements  are  present,  nor  the  manner  in  whidi 
they  are  combined: — and  may  even  doubt, 
whether  its  composition  is  really  quite  defi- 
nite and  constant  in  different  specimens. 

Two  analyses  of  this  precipitate  have  how- 
ever been  made  :— ^ne  by  A.  Vogel  f ,  of  the 
extract  of  Pig's  stomach  ;  and  one  b^  Bidder 
and  Schmidtf  of  the  pepsine  obtained  fitna 
pure  gastric  juice.    They  are  as  follows :— 

PepsineL 


Carbon    - 
Uprdrogen 


Vofd. 
.    6772  M-0 
-      6-57  67 
Nitrogen         -        -    21-09  17-fl 
Oxygenj(  -¥  other  de- 
ments, and  loos)    Ifl-Ofl  ft^ 

Of  these  two  analyses,  the  latter  b  pro- 
bably the  more  correct  one.  It  offers  us  s 
composition  closely  reseroblinc  that  of  the 
various  protein  compounds,  nom  which  it 


*  Such  a  decomposition  would  obvtoaiiy 
many  analogies  to  an  dectrdyaifc  Bat,  at  ansreU 
we  ahonhi  hardly  be  Justified  in  naniag  ii  ate  this 
nrocees.    That  the  add  aad  base  are  ualwl  a*! 


I  cflmty 


separated  is  certain.  But  I  think  no 
carefuUv  studied  the  phenomena  of  ca 
would  uke  definitely  to  rsfor  the  above 
tion  to  this  cause  in  the  ***ifHg  state  ef  ear  kaam- 
ledge.  We  may,  however,  notice^  that  Mk  tW 
quantity  and  quality  of  the  chloride  of  eodiasi  wod4 
lender  it  more  sasoeptible  to  etoetwlyttesctisa  **-' 
an^  other  of  the  salu  ptesunt  la  the  liqav 
gumis. 

t  Simon's  Baltrssge^  Beriia,  1948,  pu  16&; 
der  Pharmade,  16S9,  Apr.  p.  M. 

X  Qp.eit.p.48. 
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difllen  chiefly  xn  containing  about  2  per  cent,  uaeof  in  such  experiments  have  all  been  mix-' 

more  nitrogen.  tures  of  gastric  juice  with  a  variable  quantity 

The  addition  of  a   few  drops  of  dilute  of  albuminous  matters,  from  which  substances 

muriatic  add  to  a  solution  of  this  precipitate  the  pepsine  is  but  partially  set  free  by  the  sub- 

io  cold  water,    constitutes   a  liquid  which  sequent  process  or  purification.    To  this  fact 

possesses  energetic  solvent  powers  over  ordi-  we  may  add,  that  it  is  not  impossible  the 

nary  animal  food.    Hence  the  organic  sub*  quantity  and  otiality  of  the  mineral  constitu- 

stance  itself  has  been  termed  pepnne  (irAf^t,  ents  contained  in  these  impurities  have  also 

concocHo)  : — a  name  to  which  there  can  be  no  affected  the  results.    Frerichs  therefore  exa- 

objectioUy  so  long  as  its  meaning  is  confined  mined  a  quantity  of  the  gastric  secretion, 

within  proper  limits;  and  is  not  extended  which  had  been  obtained  from  fistulse;  and 

to  imply  a  single  and  definite  organic  com-  from  dogs  who  had  been  made  to  swallow  in- 

pound,  capable  of  digesting  all  the  aliment-  digestible  substances,  such  as  pebbles  and 

arrprinciples.*  peppercorns.    In  such  cases  saliva  would  pro- 

Ttie  chemical  properties  of  pepsine  offer  a  baDlv  form  the  onlv  impurity, 

striking  resemblance  to  those  of  many  albu-  The  reactions  of  gastric  juice,  and  probably 

minoos  compounds.   Its  chief  differences  from  of  pure  pepsine,  are  as  follows :  it  is  not  preci- 

these  substances  seem  to  consist  in  the  fact,  pitated  by  boiling,  by  ferro-cyanide  of  putas- 

that  it  is  little  or  not  at  all  precipitated  from  slum,  sulphate  ofcopper,alum,  chloride  of  iron, 

its  watery  solution,  by  some  of  the  salts  which  or  mineral  acids.  It  is  precipitated,  though  not 

would  throw  down  dissolved  albumen.    But  completely,  by  bi>chloride  of  mercury.     Car- 

the  precise  degree  of  this  resemblance  has  bonates  or  the  alkalies  give  a  precipitate  of  its 

been  found  to  vary  sreatly  in  different  obser-  lime  salts.  And  the  soluble  salts  of  silver  and 

vations.      Nor  is  this  want  of  uniformity  sur-  lead  throw  down  the  chlorides  of  these  metals, 

pizing.    For,  as  Frerichs  has  pointed  out+.  In  all  of  these  instances  a  portion  of  the  pep* 

the  various  watery  extracts  of  stomach  made  sine  is  carried  down  with  the  precipitate.    In 

the  case  of  the  lead,  the  greater  part  of  the 

*  Hsn^  again,  the  anthor  thinks  it  better  to  snb-  pepsine  is  thus  deposited  ;  but  almost  all  of 

loin  in  a  foot<note  the  successive  additions  to  our  jj  m^y  be  recovered  by  washing 

Wledge  that  have  ff^-diiafly  built  up  the  b™^^  ^^^     -  ^     ^^  juice. --It  is  to  the 

statement  of  the  text, — to  which  mAuy  readers  will  ..  j    ''j          r  i        ''  •        ^            _.•£  •  i 

prohsbly  prefer  limiting  their  attention.  repeated  and  careful  expenments  on  artificial 

Aa  before  mentioned,  Reaumur,  Spallanzani,  and  digestion,  which  were  begun  by  Eberle,  and 

Canninati,  may  he  regarded  as  havmg  collectively  continued   by   the  various  observers   before 

determined  that  the  gastric  juice  is  an  acid,  anti-  alluded  to*,  that  our  knowledge  of  the  details 

■eptic  liquid,  Moreted  on  the  introductwn  of  food,  ^f  stomach^igestion  is    chiefly  due.      This 

and  capable  of  dissolving  certain  alimentary  »ub-  _  ..    jr«--.u           -.'i       n        j 

sUnceTeven  when  removed  from  the  body.  ^^^  ©^  «q«7  ^  ^^  ?^^y  "flowed  a 

The  first  attempt  to  analyze  the  organic  matters  continuous  and  close  inspection   of  changes 

of  the  gastric  ^uice  was  made  by  Tiedemann  and  which  must  have  escaped  observation  in  the 

Gmelin  (X.OC.  ei/.)'    They  announced  the  presence  living  body,  but  has  so  varied  the  several 

of  mucus;  an  "IcoboUc  extract  or  osmazome;  and  conditions  of  the  solvent  process,  as  almost 

:a;L^Sk5?^X';rhl^^^^^^^^  to  ac,uaint  us  with  the  jhare  which  each 

Bne,  takes  m  the  final  and  united  result.    In  short, 

Eberle  (Phrsiologie  der  Verdannne,  Wnersburg,  these  ''questionings  of  nature"  have  so  far 

1834)  adopted  a  more  synthetical  me&od  of  inquiry,  been  answered,  that  we  may  be  said  to  know. 

He  found  that  the  addition  of  dilute  adds  to  an  in-  n^j  <,„!„  ^^^^  substances  the  stomach  digests, 

foooQ  of  the  gastnc  mucous  membrane  formed  an  ar-  k.,*  k« —u-*  •«*»-«-  ;*  ^:»^».  »k^«      i\t' sul 

tificial  digestive  fluid.   Schwann  (MueUer'sArchiv.  but  by  what  means  it  digests  them.    Ol  the 

1836.  pp.  70.  cT  aey.,  90.  rf  aeg. :  abd  PoeecndorflTs  nature  of  this  process,  however,  we  are  still 

Annalen,  Bd.  xxxviii.  p.  858.)  went  stm  further,  ignorant ;  or  at  most,  can  only  find  in  its  cir- 

Ue  found  that  it  was  only  the  glanduUrpart  of  the  cumstaiices    some   analogies,  such    as    may 

Momach  which  pos«essed  this  power.    And  bv  pre-  j^^jfy  ^nd  support  a  few  vague  conjecturea 

▼ionslyremoving  the  albumen  of  a  gastnc  infusion,  roooeetinir  it                             -o           -w 

and  neutralizing  its  add,  he  was  enabled  to  preci-  respecung  ii.                 ^                ^ 

pita'e  with  bichloride  of  mercuiy  a  subsunce.  Temperature   exerases  an  important  in- 

which,  when  mixed  with  very  dilute  hydrochlorio  fluence  on  the  gastric  solvent.     At  the  or- 

add,  and  freed  from  thi«  meul,  formed  a  powerful  dinary  temperature  of  the  atmosphere,  the 

digestive  mmL     He  Uierefore  named  it  P^jwj.  action  of  the  gastric  juice  is  scarcely  percep- 

W  asmann  (Loe.  at)  adopted  a  different  method.  ♦;m-,     ^»^n    ^Zu^^    Z^^^:^.,^^    ^...^»»   ».«». 

He  precipitated  a  very  cirefuUy  prepared  watery  ?*>'«'  _?^«?    ^'»e"    continued    dunng   many 

extrici  oif  stomach  with  aceute  of  leador  bichloride  hours.t     Lower  degrees  of  cold  suspend  its 

of  mercury.   After  removing  the  metal  and  acid,  he  action  still  more  completely.     Heated  to  the 

threw  dftwn  the  pepdne  by  alcohol,  and  thus  pun-  temperature  of  the  body — namely,  to  about 

fiedit  firom  osmazome,  which  is  soluble  in  this  liquid,  iqo*  Fahrenheit— it  acts  very  energetically. 

ine  vanous  observers  who  have  since  corrobo-  »    r.,-4.k^-  ua/»o«m<^««  ^f  »*mnlM».i.^  .>«•  A..* 

rated  Wasmann's  sUtements  do  not  seem  lo  have  ef-  A  '"^^'i  *«««*««» .  ^^  '^'"P^T  "^  ^"^ 

fected  any  important  improvement  in  this  process,  wcreases,  but  soon  ii^ures,  and  finally  for  ever 

Amongst  these  we  may  enumerate  Pappenheim  (Zur  destroys,  all  its  di^tive  powers.  The  precise 

Kenntnisa  der  Verdauung,  Broslau,  1839),  Valentin  point  at  which  this  change  of  effect  occurs  is 

(Uepertorium,  B.  L,  s.  64.),  Elsaesser  f  Magenerwel-  n^t  clearly  known;  but  it  is  probably  at  or  near 

•  fCiltn^'^^lSi^^A'^laLrlSS'):  180°.  ThedriedpeprineofieTd&iiadigcrt- 
Yogel   {Op,  eiL),  Lehmann  {^Loc,  at,),  Scherer, 

Stannius,  and  many  others.  *  In  the  foot-note  to  this  page, 

t  Qp-  rif.  p.  786.  t  Beaumont,  Op.  cit,  p.  146. 
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ive  fluid  will,  however,  sustain  a  temperature  of  stomach.     Left  to  itael(  howeicr,  tht 

of  160^  without  damage.    But  at  a  beat  above  powers  of  the  neutralized  gastric  juice  ire  oolr 

this,  it  becomes  wholly*  inactive,  and  partially  suspended  i  and  can  be  restored  by  the  sdd^ 

insoluble.  And  Dunijlison*  found  the  organic  tion  of  a  proper  quantity  of  add.    Botis  t^ 

principle  of  the  gastnc  juice  to  be  insoluble  in  course  or  time,  the  neutral  fluid  gndasllj 

hot  water.  becomes  mouldy  ^— a  process  which  apoevs 

Alcohol,  acids,  and  alkalies,  when  applied  to  differ  in  its  rapidity  only  from  the  snibr 

in  excess,  have  also  a  destructive  influence  on  decomposition  that  occurs  in   pure  gsttric 

the  digestive  power  of  pepsine.  juice,  apparently  after   the   alow  etapon* 

In  the  case  of  acids,  this  injurious  effect  is  tion  of  its  acid.*     A  still  larger  ^usntitjr  of 

much  less  marked.    As  might  have  been  ex*  alkali  permanentlv  destroys  aU  its  sobenC 

pected  from  the  constant  reaction  of  the  gas-  powers,  and  is  followed  by  its  rapid  putrebc* 

trie  juice,  an  add  is  essential  to  its  digestive  tion. 

efficacy ; — indeed,  we  might  almost  say,  to  its        That  incomplete  loss  of  acid  whidi  wis 

very  existence.     Even  that  incomplete  loss  of  noticed  as  occurrii^;  in  the  ordinary  proccsoq 

acid,  which  we  have  seen  to  be  involved  in  the  for  obtaining  pepsine,  does  not  entirdj  soi- 

precipitation  of  its  pepsine,  must  be  compen-  pend  its  spedfic  action.    On  the  eontrary,  its 

sated  by  an  artificial  aciduUtioo,  before  the  watery  solution  still  retains  the  power  of  pi^ 

aqueous  solution  of  this  substance  regains  its  cipitatin^  lar^  quantities  of  casein,  and  etcs 

former  digestive  powers.  ot  exertmg  a  feeble  digestive  or  solvent  ioflo* 

Here,  however,  as  in  the  case  of  heat,  it  is  ence. 
necessary  that  certain  limits  should  be  obser«        But  while  all  such  observations  on  the 

ved.    Wasmann  found  that  an  addition  of  artificial  digestive  fluid  agree  in  represeadof 

about  3  parts  of  hydrochloric  add  per  1000  an  acid  as  one  of  its  most  essential  cleaKnu» 

formed  a  tolerably  effective  fluid: — a  ouan*  some  physiologists  have  gone  fiirthcr,  and  have 

tity  which  corresponds  with  about  half  of  asserted  it  to  be  so  fiir  &e  true  and  only  pria- 

that  present   in  the  gastric  juice  according  ciple  of  the  gastric  secretion,  as  to  be  capsble 

to   Bidder  and   Schmidt's  analyses.f     But  of  imitating  its  action.     And  otheis,  vho 

much  larger  proportions  of  this  acid  may  be  allow  that  the  dilute  add  is  onlv  rendered 

added,  not  only  with  impunity,  but  even  with  efficacious  by  the  presence  of  the  ornaic 

advantage.     Thus  Schwann  used  from  6  to  matters   with   which   it  is   combined,  m\t 

18  parts  per  1000.     And  Elsaesser  thinks  doubted  the  specific  nature  of  the  gastric  pna- 

that  the  most  fiivourable  proportion  for  diges-  dple;  and  have  asserted  that  acidulated  sidin 

ttve  purposes  is  about  3  or  4  per  cent,  of  or  mucus,  or  an  acidulated  inftidoa  of  bbd* 

muriatic  add . — a  quantity  which  would  be  der,  diaphragm,  trachea,  or  iotestnie^  is  cb« 

about  five  tunes  as  great  as  that  present  in  the  pable  of  effectinga  solution  of  theprotein  cm* 

gastric  juice.  pounds  like  that  seen  in  artificial  digestioo. 

But  the  nature  of  the  acid  seems  a  matter  Each  of  these  remarkable  staieoieiito  dcoaads 

of  indifference.!     Nitric,  phosphoric,  sulphn*  a  passing  notice. 

ric,  acetic,  and  lactic  acid,  have  all  been  sue-        Many  dilute  adds — such  as  aiilphnric,  wlrir, 

oessfuUymadeuseof.  Andtherangeofamount  acetic,   hydrochloric,  and  phosphoric  —  csa 

already  specified  for  hydrochloric  add  might,  certainly    produce    appearances    resemhling 

a  priori,  prepare  us  for  the  fact,  that  the  re-  imperfect  solution,  in  meat  and  many  of  the 

quisite  quantities  of  each  of  these  adds  seem  protein  compounds.    But  sach  a  aolvcnt  •> 

solely  related  to  thdr  more  or  less  dilute  state;  tion,  even  when  most  marked— aa  in  the 

and  do  not  allow  us  to  recognize  any  trace  of  steeping  of  small  pieces  of  coagulated  aBm- 

an  equivalent  chemical  proportion.  men  in  dilute  hydrochloric  or  phosphoric  acki 

Applied  in  still  larger  quantities,  all  of  these  —differs  greatly,  both  in  nature  and  amoofll. 

acids  first  weaken,  and   then  destroy,  the  from  the  true  stomach  digestion,     k  requires 

digestive  power  of  the  solution  of  pepsine.  the  aid  of  a  much  higher  temperaCare ;  it »  et- 

The  comparative  amount  of  injury  inflicted  by  cessively  slow,  superficial,  and  imperftct ;  sad 

equal  quantities  of  the  different  acids  appears  the  rebutting  weak  and  turbid  aolutioo  oftra 

to  depend,  like  thdr  solvent  efficacy,  chiefly  !»««  with  its  dissolved  conatitiMsu  on  the 

on  the  degree  of  their  concentration,  and  that  addition  of  the  ordinary  reagenU. 
of  the  digestive  fluid  itself.  The  same  statement  will  apply  to  varioof 

How  essential  its  acid  is  to  the  solvent  experiments  that  have  been  madie  with  an  ao- 

powers  of  a  natural  or  iartifidal  gastric  juice,  duUted  infusion  of  large  or  small  intertioe:  « 

IS  well  shown  by  the  effect  of  neutralizing  it  which  the  process  of  sohition,  cboi^  sove- 

with  an  alkali.     Under  these  circumstances,  what  f  more  energetic,  is  stiU  so  feeble,  slow. 

not  only  does  it  lose  all  action  upon  albu-  and  imperfect  (,  as  to  be  scaroelT  oosnpanhle 

rouioos  subsunces,  but  if  mixed  wiUi  them,  w«th  tiiat  effbcted  by  the  gastric  jaice.    Whiif 

soon  shares  in  the  putrefaction  which  thc7  we  ought  not  to  forget,  that  the  sopcnor 

are  liable  to  underro.   An  equally  rapid  outre-       .  Beaumont,  C^  cifc  p.  71.  i  BJcttAoi,  C^  «A  ^ 

faction  occurs  m  the  simple  aqueous  infusion  851. 

t  Compare  Tslentia,  toL  L  ]k  aflfl^i  T^M  aM 

*  Beanmont,  Op,  eiL  p.  69.  Bowman,  roL  IL  ^  tOS. ;  aad  FrerirJMi,  pt  799^ 
f  The  acid  Wumum  sdded  to  the  pepeinoos        X  }^  *"y  fliture  ob*ei  ration*  of  this  hmd   a 


flam  being  liquid,  would  contain  leu  tbaa  half  its    would  be  tsi^  dssifsble  to  taftimte  a  stikt 
weight  of  true  hydrochloric  add.  pariaon  between  the  modoas  ef  the  rMoltl^g  •ate- 

X  Bernard,  Loc»  cit ;  Lebmann,  toL  il.  p.  50.  tion,  and  those  of  tras  pepioae  er 
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efficacy  of  micli  infusions,  and  especially  that  Schwann  jjive  estimates,  which  (allowing  for 

of  the  duodenal  membrane,  is  at  least  partially  the  impurity  of  the  extract  of  stomach)  may 

expUined  by  the  way  in  whidi  the  gastric  juice  probably  be  regarded  as  an  assertion,— that 

is  necosarily  diffused,  with  the  food,  over  the  one  part  of  pepsine  will  dissolve  500  of  meat, 

sur&ce  of  the  intestinal  canal.  or  "»0"^  "»<*  ^"ely  divided  albumen.    With 

The  effect  of  the  neutral  salts  on  artificial  these  statements  may  be  contrasted  those 
digeition  has  scarcely  been  investigated  with  made  by  Beaumont,  Blondlot,  Lehmann,  and 
all  the  attention  it  merits.  But  it  appears  Schmidt.  In  describing  his  observations  con- 
not  improbable  that  many  of  these  inor-  ducted  with  gastric  juice.  Beaumont*  implies 
nnic  substances  assist  solution,  when  present  that  this  secretion  cannot  take  up  more  than 
10  small  quantities,  but  oppose  it  when  added  50  per  cent,  of  roast  meat.  From  what  he 
in  excess.  ITiis  is  especially  the  case  with  «ays,  however,  as  well  as  from  some  observa* 
chloride  ofsodhim,  the  ordinary  condiment  of  tions  by  Blondlotf.  it  seems  very  doubtful 
mankind  and  of  many  animals.  The  effect  whether  even  this  can  be  regarded  as  a  per* 
of  this  salt  in  fecilitadng  the  digestion  of  albu-  feet  solution.  And  Lehmann  would  fix  its  sol- 
men,  fibrine.  and  casein,  has  been  verified  by  vent  properties  at  about  «5  per  cent,  for  moist 
Ldunann  for  the  proportion  of  U  per  cent.  albumen.    While  the  average  and  maximum 

The  effect  of  alcohol  is  also  regulated  by  POwer  of  Bidder  and  Schmidt's  pure  gastric 

its  amount  and  concentration.     Diluted,  it  juice  is  stated  by  them  at  what  would  be  about 

seems  to  have  no  chemical  action  whatever.  10  and  20  per  cent,  respectively  for  the  same 

In  larger  quantities,  as  before  remarked,  it  substance.     Reducing  gastric  juice  to  pep- 

precipitates  pepsine.      And  in  still  greater  «ne  in  accordance  with  their  analysis,  it 

excess,  it  pennanentiy  destroys  all  its  diges-  would  seem  that  one  part  of  the  organic  pnn- 

tive  eaergy,  c\p\e  cannot  dissolve  more  than  1 8  of  albumen. 

The  way  in  which  the  process  of  gastric  And  even  Beaumont's  highest  estimate  would 

solution,  whatever  be  its  nature,  is  assisted  by  but  raise  these  12  parts  of  albumen  to  30  of 

the  minute  division  of  the  substances  sub-  the  more  digestible  meat :—  a  quantity  which 

mitted  to  it,  as  well  as  by  the  movements  of  w  still  small  enough  to  form  a  striking  con- 

ihe  stomach,  is  too  obvious  to  require  any  trast  with  the  larger  proportion  deducible 

special  mention.    It  only  remains  to  add  that,  from  the  statements  of  Frerichs.    But  it  is 

according  to  Purkinje  and  Pappenheim.  an  in-  scarcely  necessary  to  observe,  that  the  state 

erase  in  the  amount  of  the  atmospheric  pres-  of  the  substances  used,  the  dilution  of  the 

mt  furthers  the  artificial  solution  of  albumi-  flui<li  »«<*  the  amount  of  acid,  wiU  always  ex- 

nous  substances.    These  observers  therefore  «fc»e  »  g^'eat  influence  on  the  results ;  and 

regard  natural  digestion  as  somewhafaided  by  ™y  «  least  partially  account  for  these  great 

the  pressure  of  the  gastric  and  abdominu  dbcrepancies.       ,.   ,    ,            .... 

p^^lf3^  As  already  implied,  the  gastric  juice  is  ca* 

The  qoantiudve  relations  between  this  or-  P«hle  of  dissolving,  not  only  albumen,  but  the 
gttiic  pnnciple  and  the  proteinous  substances  protein-compounds  generally,  including  in  this 
which  it  dissolves,  form  a  very  important  sub-  term  the  various  substances  known  by  the 
ject  for  inquiry.  An  exact  determination  of  Mmes  of  fibrin,  casein,  globulin,  vitellin, 
the  quantity  of  pepsine  which  these  subsUnces  hmmatin,  &c.  To  these  we  may  add  eelatin, 
require  for  thdr  solution,  would  greatly  chondrin.  and  gluten.  Inthecaseofalltiiese, 
assist  us  in  solving  many  problems  with  re-  however,  theirphysical  condition  seems  greatly 
ipcct  to  the  chcmbtry  of  digestion.  Or  con-  to  r^uhite  the  rate  of  the  process :  density  and 
rmdy,  a  knowledge  of  the  exact  numerical  bulk  rendering  it  very  slow ;  while,  conversely, 
details  of  nutrition,  and  of  the  daily  gastric  «t  is  accelerated  by  minute  division.  Nor 
Kcretion,  would  enable  us  to  calculate  the  "  it  impossible  that  the  ouantities  of  the  sol- 
proportionate  quantity  of  pepsine  periodically  vent  required  vary  with  the  nature  and  aggre. 
required  and  used.  But  it  is  obvious  that  gation  of  the  particular  substance.  But  in 
such  calculations  can  only  confirm  direct  ob-  «ny  case  the  ultimate  effect  is  the  same— the 
tmatioos;  that  they  multiply  all  the  known  production  of  a  complete  solution, 
mora  of  their  elements,  and  neglect  thcu-  un-  The  application  of  the-term  ^'chytne,''  by  the 
known  ones.  And  Uie  estimates  derived  from  older  authors,to  thefood  which  had  undergone 
•ctual  experiment  are  very  conflicting :  —  if,  stomach-digestion,  sufficiently  indicates  that 
indeed,  they  can  be  considered  really  compar-  the  mass  possesses  a  comparatively  uniform 
aWc.  Thus  that  precipitation  of  casein,  ph}-sical  appeanmce.  And  even  when  further 
•hich  b  effected  by  the  watery  extract  of  pbservauon  pointed  out,  that  the  chvme  was 
stomach,  is  producible,  according  to  Mit-  *>a*>le  to  considerable  vanations  m  colour  and 
»cheriich»,  by  a  quantity  of  pepsine  amount-  consistence,  the  above  opinions  as  to  its  uni- 
»f  to  ™l«*th  of  the  milk  made  use  of:  (^nrniv  requu-ed  but  a  partial  modification, 
while  S^ann  states  «A™th  to  be  required,  For  physiologists  then  began  to  be  aware, 
Wanmum  found  that  dSition  of  tiie  pepsine  that  the  giwtric  change  was  not  so  much  a 
to  wWbvth  did  not  destroy  its  power  of  dis-  stage  in  the  digestion  of  the  whole  of  the 
solfing  CTfgwVf*'^  albumen.    Frerichsf  and  food,  as  Uie  solution  of  a  certain  class  of  its 

*  Bcric^t,  &c.  d«r  Akademie  der  Wissenschaflen 

n  BcrllB,  1842,  p.  147.  d  seo.              .  ^  Op.  eii.  p.  183. 

t€^atp.7»i.  t  QP- ri<*  P*  264. 
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conatituenU.    It  was  reserved  for  Miaihe*  to  added  in  preparing  an  ardfidal  d^genire  fluid 

shovy  that  the  homogeneous  physical  con*  of  maximum  solvent  power, 

stitution,  which  the  whole  contents  of  the  The  foregoing  brief  summarj  of  the  ckicf 

stomach  were  erroneously  supposed  to  assume  physical  and  chemical  properties  of  the  gsstrie 

at  the  end  of  its  digestive  act,  is  true  in  a  juice,^  naturally  leads  us  to  the  inportsnt 

much  more  important  chemical  sense,  if  limited  question  — What  is  the  nature  of  its  sctioe  ? 

to  certain  portions  of  the  food.    He  found  1.  It  is  obvious  that  the  phcooawDs  of 

that  the  gastric  disestion  of  the  various  protein  gastric  digestion  do  not  constitute  a  nmple 

compounds  affords  a  solution  which,  what-  process  of  solution  by  a  dilute  ackL    For  the 

ever  the  nature  of  the  substance  originally  organic  principle  is  essential    The  sobrtsDos 

dissolved,  possesses  the  same  physiosl  and  are  not  merely  dissolved,  but  exhibit  akertd 

chemical  properties : — these  properties  being  reactions.    And,  finally,  they  are  not  restored 

due  to  its  containing   a   substance  whicl^  to  their  original  form  by  the  neutnliatioa  of 

from   its    relations  to  albumen,    he    called  the  acid. 

a&uminose.    Lehmannf,  who  has  confirmed  j^.  Some  have  supposed  that  the  ofpnic 

and  extended  Mialhe's  researches,  proposes  principle  exercises  a  contactive  infloence,  like 

for    this    substance   the    better    name    of  that  of  spongy  platinum  in  the  acctififatioo  of 

peptont,  %  alcohol. 

Peptone, — According  to  these  observers,  the  3.  Others  have  imagiaed  that  it  prodncei  a 

following  properties  are  common  to  all  kinds  fermentation,  like  that  excited  by  yeast  io  t 

of  peptone,  from  whatever  substances  they  solution  of  sugar. 

may  have  been  derived.   Reduced  to  the  solid  But  we  have  seen  that  gastric  juice  viH 

form  by  careful  evaporation,  pq)tone  is  a  white  not  dissolve  more  than  a  certain  qoantitT  of 

or  yellowbh- white  substance;  almost  tasteless  protein-compounds.     While,  in  both  of  tke 

and  inodorous ;  very  soluble  in  water ;  but  inso-  above  processes,  a  small  Quantity  of  the  coo- 

luble  in  alcohol  of  83  per  cent.      Its  watery  tactive  or  fermenting  substance  excites  ta 

solution  reddens  litmus ;  and  is  precipitated  action,  which  continues  until  the  whole  bum 

by  chlorine,  tannic  acid,  and  metallic  salto  ;  has  been  oxidized  or  fermented,  as  the  case 

but  is  unaffected  by  boiling,  by  acids,  or  by  may  be.    This  objection  appears  &tal  to  bock 

alkalies.     With  alkalies  and  bases  it  forms  these  theories.    And  as  regards  the  latter  of 

very  soluble  neutral  compounds  or  salts.    An  them,  we  may  further  point  out,  that,  oofike 

aqueous  solution  of  these  is  still  less  preci-  the  particles  of  yeast,  whidi  are  thcnseltci 

pitable  by  reagents  than  one  of  peptone  itself,  undergoing  metamorphosis,  those  of  the  di- 

Thus  it  IS  thrown  down  only  by  Unnic  acid,  gestive  fluid  are  singularly  stable,  and  csjot 

bichloride  of  mercury,  and  a  mixture  of  the  ft  singular  immunity  from  the  patreftcOfc 

acetates  of  ammonia  and  lead : — the  acetate  process. 

of  lead,  and  the   ferrocyanide  of  potassium  4.  Schmidt*    has    propounded   a  fimrtk 

causing  but  a  fidnt  cloudiness;  and  even  con-  theory,  according  to  which  the  organic  pr.o> 

centrated  acids,  nitrate  of  silver,  and  alum,  ciple,  and  the  add,  of  the  gastric  juice  are 

having  no  effect.  united  to  each  other  in  the  form  of  a  coMp^rt 

The  ultimate  chemical  composition  of  any  acid,  which  he  calls  the  kydroekhrp-pepat. 

particular  peptone  so  closely  resembles  that  This  is  decomposed  by  heat  into  pepanc  asd 

of  the  substance  from  which  it  is  formed  as  hydrochloric  add.     In  the  stomach  it  uaitcf 

scarcely  to  require  any  further  remark.  with  protein-compounds  as  bases,  to  fbrn  ao> 

In  spnkin^  of  these  chemical  phenomena  luble  combinations.    When  treated  with  m 

of  stomach-digestion,  there  remams  but  to  alkali  iu  pepsine  b  precipiuted.    Aad  etro 

notice,  that  the  addition  of  water,  or  a  small  when  saturated  with  a  protdn-compoood  the 

quantity  of  fresh  acid,  is   ca|)able    of  re-  power  of  the  gastric  juice  is  restored  by  fri»h 

storing  some  of  iU  original  digestive  powers  acid;  because  the  hitter,  by  uniting  with  the 

to  saturated  gastric  juice,  or  a  solution  of  base,  seU  free  the  hydrochloro-pepsic  aoi. 

peptone.  The  degree  in  which  this  renovation  and  thus  enables  it  to  combine  with  aaol^ 

can  be  effected  is  obviously  a  question  of  great  portion  of  proteinous  substance, 

importance.     But  at  present  there  are  no  ,   But  in  respect  to  the  two  latter  statcotfts 

exact  observations  on  which  to  found  any  it  would  appw  that  an  alkali  precipitates  froa 

conjectures  respecting  it.     It  seems,  however,  the  gastric  juice  but  a  very  small  pait  of  its 

sufficient  to  explain  the  discrepancy  previously  p^^psine;  and  that  even  this  portion  Is  in  n»- 

alluded  lo$  between  the  quantity  of  hvdro-  bination  with  calcareous  salts.  While  the  rr- 

chloric  acid  which  is  present  in  the  normal  gas-  actions  of  peptone  show  that  the  oripail 

trie  juice,  and  that  which  is  required  to  be  pcpsine  is  neither  present  aa  such,  nor  ii  - 

pable  of  bdng  set  free  from  its  state  of   ~ 


•  Joomal  de  Phamiade,  t  t^  pp.  161.  H  a.,.  «»'»^«>n  ^^  ^«  •ddi^  of  an  add.       

t  Op.  eii,  vol  iL  p.  60.  And  other  facts,  which  seem  to  speak  ^nnfij 

X  Both  names  bcmg  compsratiTely  recent,  there  in  favour  of  this  view,  will  as  littlebear  a  da« 

cmn  be  Httlc  objection  to  the  sdopiion  of  the  prefer-  investigation.     Such  are  the  doae  unioa  eithf 

able  one.    And  *" peptone"  not  only  connotes  iU  ^cid  to   the  organic    prindple;   the  drfoS* 

prominence  to  ths  cottDSctioQ  of  dbiuMn  with  the  '^^  '°^  sunilany  definite  amoont 
gAStric  function. 
f  Seep.884.  •  £«e.  dL 
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Kobstances  which  the  gastric  juice  will  dissolve,  chemical  sense.  It  is  not  impossible  that  the 
For  the  more  abundant  of  the  salts  contained  acid  commences  the  process  by  a  slight, 
in  the  gastric  juice  appear  to  be  almost  as  though  genuine,  solution  of  the  more  resist- 
closely  united  to  its  pepsine  as  is  the  acid  in^  substances.  And  at  any  rate,  this  con- 
it^lf.  The  supposed  complex  acid  has  never  stttueut  seems  to  have  the  power  of  checking 
been  isolated;  still  less  has  its  combination  putrefaction,  if  not  of  arresting  nil  metamor- 
with  the  supposed  base.  The  latter,  again,  phosis,  in  the  other  ingredients  of  the  secre- 
does  not  saturate  the  acid,  and  has  never  yet  tion : — like  the  small  quantity  of  oil  of  vitriol 
been  replaced  by  other  bases.  In  like  manner,  which  is  added  by  the  chemist  to  hydrocyanic 
the  tolerably  fixed  proportions  of  acid  and  of  acid  with  the  same  object, 
protein  cannot  be  reduced  to  definite  equiva-  Process  o/tecreium, — The  process  by  which 
lents.  And,  finally,  while  the  restorative  action  the  gastric,  juice  is  secreted  from  the  mucous 
of  fresh  acid  cannot  be  fully  explained,  the  membrane  of  the  stomach,  forms  one  of  the 
equally  marked  efiect  produced  by  pure  water  most  interesting  problems  in  physiological 
is  still  more  mysterious.  science  ;  and  one  which,  if  satisfactorily  ex- 

We  are  thus  gradually  led  to  the  conclusion,  plained,  would  probably  throw  much  light  on 

that  neither  of  these  four  theories — solution,  the  morphology  of  secretion  generally, 
combination,  oontactlve  excitement,  or  trans-        Ever  since  the  discovery  of  the  stomach- 

ferred  metamorphosis — will  afford  an  adequate  tubes    by    Dr.    Sprott   Boyd,    it  has   been 

explanation  of  that  process  of  stomach-diges-  generally  assumed  that  the  secretion  of  the 

tion,  from  the  observed  phenomena  of  wBich  gastric  juice  is  mainly  effected  by  a  discharge 

they  all  so  widely  differ.    It  is  indeed  scarcely  of   their  glandular  contents.      The  precise 

to  be  wondered  at  that  we  are  unable  to  form  mode  of  this  expulsion    seems    usually  to 

t  satisfactory  theory.    For  it  is  probable  we  have  been  lef^  undecided :  though  it  has  been 

are  still  ignorant  of  many  processes  of  organic  implied    that  the  pressure  of  the  muscular 

chemistry.  While  it  is  possible  that  the  action  contractions   of  the  organ  upon  the  more 

of  the  gastric  juice  is  quite  stU  generis.    And  or  less  solid  food  would  almost  compel  an 

hence  any  view  which  unites  most  of  the  evacuation  of  the  tubes.    And  more  recently, 

circumstances  of  tlie  case,  will  be  certainly  Frerichs  has  asserted  that  the  act  o(  secretion 

as  useful,  and  probably  as  true,  as  one  which,  is  really  aided  by  such  an  expulsion ;  and  that 

like  each  of  the  preceding,  assumes  an  undue  the  food  becomes  enveloped  in  a  layer  of  the 

parallel  for  the  sake  of  a  full  explanation.  large  gastric  cells,  the  discharge  of  which 

If  we  roust  connect  the  above  details  by  some  from  the  stomach-tubes  leaves  them  collapsed 

theory,  we  may  first  remark,  that  the  eastric  and  empty. 

juice  dissolves  protein -compounds ;  tnat  it  To  ail  of  these  statements  the  author  ven- 
renders  them  highly  soluble  ;  and  that  it  as-  tures  to  offer  a  deliberate  contradiction.  Inre- 
sioiibttes  their  form  and  reactions  to  its  own,  searches  upon  this  organ  which  have  extended 
vithottt  changing  their  composition.  For  any  over  some  years,  he  has  never  seen  these 
parallei  to  such  a  process  we  can  only  look  to  gastric  cells  free  from  the  tubes  except  when 
tltose  lower  dc^grees  of  chemical  action,  where  there  was  good  reason  to  attribute  their  ex- 
solution  and  combination,  adhesion  and  affi-  pulsion  to  mechanical  violence.  They  are 
oity,  maybe  supposed  to  meet  and  merge  into  never  present  in  large  quantities.  In  the 
each  other ;  where  proportions  are  tolerably  majority  of  examinations  they  are  almost 
definite,  but  true  equivalents  indistinct ;  and  absent.  With  the  proper  use  of  the  precau- 
vbere,  though  form  is  changed  and  reactions  tions  previously  alluded  to,  they  will  rarely 
>Bodified,elcaiieDtary  composition  remains  little  or  never  be  found.  In  addition  to  this,  it 
affected.  Actions  of  such  a  kind  may  be  may  be  added,  that  the  arrangement  seen 
Ibaodinthe  union  of  many  substances  with  in  the  Dog — where  the  stomach-tubes  are 
vater,  or  its  elements,  to  form  the  compounds  lined  by  a  continuous  tube  of  epithelium,  which 
called  hydratea.  And  the  conversion  of  pro-  is  prolonged  into  the  layer  of  columnar  cells 
trio  into  peptone,  by  the  gastric  juice,  pre-  that  occupies  their  intervening  ridges — ^renders 
wnts  so  many  analogies  to  the  formation  of  a  it  almost  impossible  that  these  cdls  should  be 
hirdrate*,  tliat  it  seems  not  impossible  the  shed  in  their  original  form, 
cm  oficeof  this  secretion  mav  be,  that  of  ena-  Another  part  of  this  statement  has  already 
bling  vater  to  combine  witli  the  various  mem-  been  contradicted.  During  every  stage  of 
ben  of  the  albuminous  croups  of  alimentary  gastric  digestion,  the  tubes  may  be  seen  with 
Nibstaaces,  in  order  to  their  acquiring  that  so-  precisely  the  same  form,  size,  arrangement, 
labiltty,  and  uniformity  of  constitution,  which  and  codtents,  which  they  exhibit  during  the 
(Bust  probably  precede  their  admission  into  the  fasting  state.  This  remark  even  applies  to 
current  of  the  blood.  To  this  vague  indication  that  narrow  calibre  of  epithelium,  whicn  is  seen 
oft  theory,  I  will  only  add,  that  the  mode  in  within  the  axis  of  the  proper  gastric  tube  in 
«hich  a  definite  quantity  of  the  organic  prin-  the  Dog.  And  hence,  ignorant  as  we  are  of 
o^  takes  part  in  such  a  process  cannot  even  the  exact  mechanical  arrangement  of  the 
he  ooQjectitfed.  Its  action  certainly  appears  fibre-cells  at  the  bottoms  of  the  tubes,  still 
BO  way  comparable  to  the  effect  of  diastase  the  excessive  delicacy  of  these  secreting 
00  starch,  or  of  emulsine  on  amygdaline.  It  organs,  taken  in  conjunction  with  this  uni- 
**tmi  to  be  an  assimilation,  in  the  strictest  fonnity  of  appearance,  renders  it  highly  ini- 

•  Compart  Dr.  Pnmt's  treatise  « On  Stomach  probable  that  they  arc  evacuated  by  any  ex« 

ia4  Bmal  Diaeaiai,**  6th  edition,  p.  470.  si  passim,  traneous  pressure. 
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The  anatomy  of  the  firesh  stomach  also  rise  through  the  transparent  nmraos  cost: 

suggests   other   conjectures,  which   confirm  and  seeming  to  bunt,  discharge  thcaiteivei 

the    conclusion    which    we    have    deduced  upon  the  very  points  of  these  vasoobrpspAs. 

from  the  above  sources.    We  have  abead^  as  a  thin,  transparent,  colourleaB»liapid,sct! 

noticed  that,  in  the  Dog,  the  columnar  epi-  fluid ;  which  collects    in   SBsall  drops,  sai 

thelium  forms  but  a  single  row,  and  that  it  spreads  over  the  whole  gastric  surface, 

covers  all  the  ridges  during  the  digestive  act.  So  thoroughly  persuaded  was  Dr.  BcBuajBC 

Hence  the  columnar  cells  can  scarcely  be  that  the  fluid  ezsoded  from  the  papiflc  slnf. 

stripped  off  in  successive  layers  at  this  time,  that  he  had  not  the  least  doubt  the  eicittdn 

While  the  close  attachment  of  each  of  these  ducts  of  the  follicles  were  enclosed  ia  tbc4 

celts  to  those  around  it,  together  with  their  villi,  and  terminated  in  the  lucid  ^xcb  ju»( 

uniform  appearance  m  Jt/«,  renders  it  alike  im-  alluded  to ;  although  he  adnuia  thai  he  couii 

probable,  either  that  a  cell  is  extruded  singly  not  see  an^  apertures  here. 

and  then  bursts,  or  that  each,  as  it  fills,  rup-  Companng  this  description  with  what  vt 

tures  and  collapses.    All  those  within  a  tole*  now  know  respecting  the  anatomy  of  the  m- 

rably  wide  circuit  of  membrane  seem  absolutely  cous  membrane,  it  is  difficult  to  avoid  coair^ 

similar  and  coeval.  to  the  conclusion,  that  the  large  and  dubt- 

In  some  cases,  however,  the  gastric  juice  rous  capillaries  beneath  ita  ridges  sre  ■ 
does  contain  columnar  epithelia  mingled  with  some  way  intimatdjr  connected  widi  tk 
the  food.  In  the  Dog,  tliis  appearance  is  tin-  secretion  of  the  gastric  juice.  And  whdbcr 
usual,  and  the  number  of  such  shed  cells  is  this  conjecture  be  right  or  wrong,  the  cisnc- 
small.  In  the  Rabbit,  their  separation  is  more  ters  of  this  secretion  corroborate  the  cos- 
frequent  and  extensive.  While  in  the  Pig,  it  elusion  already  deduced  from  the  aastan 
often  forms  a  more  or  less  continuous  layer,  of  the  dead  stomach  :  —  via.  that  the  p»- 
which  is  almost  moulded  to  the  ridges  of  the  trie  juice  is  not  composed  of  a  shed  cpi- 
stomach  and  the  mouths  of  its  tubes*,  and  thelium.  In  like  manner,  the  rapidity  mt^ 
leaves  the  mucous  membrane  below  denuded  which  it  exsudes  seems  to  contradict  lat 
of  this  its  proper  covering.  But  it  remains  for  theory  of  even  the  most  rapkl  solnuoe  o( 
future  researches  to  show,  whether  this  ap-  columnar*  cells.  And  since  anatony  ihovi 
pearance  is  due  to  mechanical  violence;  to  that,  until  the  end  of  gastric  digestion,  tbcx 
commencing  putrefaction;  or  to  the  distur-  cells,  if  dissolved,  are  imine<liatey  replaced  by 
bances  implied  in  the  muscuhtf  contraction,  others,  it  follows,  that  to  assume  sock  a 
the  exsudation,  and  the  other  incidents  of  process  of  dehiscence  would  ianply  a  rap^tj 
the  act  of  death.  of  growth  and  oreanisatioo,  aim  as  has  sever 

And  whatever  the  interest   attaching  to  yet  been  verified  in  the  higher  Venehnte 

such  a  dehiscence  of  these  columnar  cells,  animals. 

it  can  scarcely  have  any  but  a  very  indi-  The  latter  quantitative  objectioo  May  be  be( 

rect  relation   to  the  healthy  secretory  pro-  ^f"  carried  out  in  detail,    in  Schmidt's  ope* 

cess  that  obtains  in  the  livmg  roan  or  dog,  rimenta,  a  dog  accreted  ^^th  of  its  weight  c( 

in  whom  the  pure  gastric  juice  is  completely  comparatively  pure  gastric  juice  in  one  boor, 

structureless.    This  feet,  announced  by  Boiu-  Transferring  such  an  cstimaee  to  an  avencc 

roont,  at  a  period  when  microscopy  was  much  man  of  140lbs.  weight,  it  would  follow  that  ttie 

less  understood  than  at  present,  has  since  human  stomach,  the  whole  miioous  ncaibme 

been  repeatedly  confirmed  in  observations  on  ^  which  scarcely  weigha  4<n^  can    cosi- 

gastric  fistulsB  which  have  been  instituted  pletely  reconstruct  its  entire  cell  grovtk.-* 

by  Blondlot,  Bidder,  Schmidt,  Huebennet,  which  is,  at  moat,  only  half  of  this  we%ki,-- 

and  myself.    And  if  great  care  be  taken  not  idiout  sixty  times  in  a  single  hour  I 

to  disturb  the  surface  of  the  mucous  membrane,  ^  regards  the  source  of  the  acid,  the 

we  may  often  verify  it  in  the  fresh  stomachs  above  statementby  Dr.BeaurooDt  is  supported 

of  dogs  which  have  been  killed  immediately  by  an   interesting  obervation  of  Bcmsni^ , 

after  feeding.  who  finds  that  it  is  only  the  suffice  of  dK 

Here  again  we  may  refer  to  Dr.  Beau-  mucous  membrane  which  exhibiu  aa  anJ 

mont's  numerous  observations.f      He  made  reaction,  either  in  the  digesting  or  baiat 

iiseofmi^ifyingglasses,  by  thenid  ofwhich  *^^*     ^^^  statement  I  can  confini:  »- 
he  couM  distinguish  the  sjdieroidal  glandular 

follicles,  and  the  papilla  situated  in  their  in-  •  Wien  ftwd  IW«i  their  sttschm«t.  tV-  n^ 

terstioes.    These  papillae,  or  tnik,  he  found  to  lumnar  wlU  often  undergo  wfast  ttrmn  to  he  • 

be  scarcely  visible  until  food  was  applied  to  rspid  soliitioa  in  the  sartvunding  ioiii  «»d«r  iW 

the  mucous  membrane  ;  when  they  underwent  mlcrotetipe.  The  first  sUn  of  thk  eahiMis  tkr»  m 

.  kind  of  erection.  «,d  protmfed  from  it.  7/ Tf^'j«!" j'-fe  «j^  fffTJS^^r  !:?t.1 


«.rfaceinthe|jh»eof««jll.hjyproceMe,.    {irriilJe^i^^K/n^;?;?.^.^ 
From  these,  according  to  this  fiiithful  observer,    and  increasing  transparency  wm  rendm  tk««  i.-^- 


the  gastric  juice  appears  to  exsude.    Itssecre-  sibK  Tlui  procsMJoecuri  ss  qnfekly  as  f  if***** 

tion  begins  by  the  gradual  appearance  of  innu»  •  digestive  solatkai.    Bat  it  is  difleak  to  d««fm  m 

merable  lucid  apecks.  which  are  smaller  than  ^"^J*^  *i  *L!?*^  ^  ^  ^■•'Si.''  ?*»  \, 

the  mucous  foUfcles.    These  spedts  or  point.  ST'm^^jr^^n;^^ 

any  cat  sntfioe  of  gastric  mneous  aiembraar,  a'  d  a^ 

*  Goropan  KseHlktr,  p.  IM.  peart  alM)  to  eonsist  of  the  dusolttd  c«bi«Is  ^eelk 

t  €^  ci/.p^  96, 96, 12&  d/MMte.  f  QssMts  MMical%  Maia  16.  UM. 
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though  I  We  sometimes  found  below  the  itkm  of  these  into  the  ordhiary  columnar 
surface  ft  fftint  ecidity,  such  as  mipht  have  been  epithelia  covering  the  ridges, — ^it  occurred  to 
due  to  a  mere  admixture  or  imbibition  of  the  him  that  this  structure,  together  with  Bernard's 
fluids  above.  and  Beaumont's  observations,  were  all  sus- 
But  supposing  Dr.  Beaumont's  conclusion  eeptible  of  a  single  explanation.     According 
trae  —  that  the  gastric  juice  exsudes  chiefly  to  such  a  view,  it  might  be  supposed  that  the 
from  the  papillary  ridges  that  intervene  be*  mother-cell  gradually  enlargeo,  ruptured,  and 
tveen  the  tubes  —  wimt  office  shdl  we  assign  discharged  its  contained  cytoblasts.     These 
to  these  latter  structures  themselves  ?  arranged  themselves  in  the  axis  of  the  tube ; 
The  occurrence  of  these  tubes  is  the  rule  and  urged  by  a  gradual  pressure,  or  by  the 
throughout  the  Vertebrate  classes.    And  not  growth  of  new  cytoblasts  below  them,  passed 
only  are  the  large  cells  which  form  their  con-  up  the  follicle   to  where    the  mother-cells 
tents  equally  constant,  but  GoU  and  Roelli-  ceased.    There  they  became  attached  to  the 
kcr's*  researches  have  shown  that  it  is  in  these  wall  of  the  tube  itself,  and  acquired  a  colum- 
ceUs,— or  al  least  in  that  part  of  the  stomach  nar  form  by  a    gradual  distention  of  their 
which  contains  them, — that  tlie  digestive  interior; — a  distention,  which  increased  as 
power  chiefly,  if  not  essentially,  resides.    Any  they  approached  the  summit  of  the  ridge, 
indirect  or  colbteral  action  seems  insuffi-  where  they  were  finally  extruded,  or  burst, 
cient  to  explain  such  a  close  mutual  associa-  Thus  the  cell  which  was  constructed  below, 
lion  of  structure  and  function : — an  association  was  filled  above : — a  subdivision  of  the  secre- 
which  not  only  ranges  a  great  part  of  organ-  tory  process,  which  might  be  supposed  to  de- 
ized  nature,  but  repeats  itself  in  the  organ  of  pend  upon  the  solvent  powers  of  the  secre- 
the  mdividnal.     Hence,  whatever  the  office  of  tion  being  injurious,  either  to  the  production 
these  cells,  it  is  probably  concerned  with  the  of  blastema,  or  to  the  multiplication  of  cells, 
elaboration  of  at  least  one  important  con-  Such  a  view  seemed  more  or  less  to  account 
stituent  of  the  gastric  juice.    It  would  seem  for  the  structure  of  the  mother-cell;  for  the 
that  this  constituent  is  not  the  acid.     Shall  gradual  transition  of  the  cytoblast  into  a 
we  therefore  coi\jecture  it  to  be  the  organic  columnar  cell ;  for  the  superficial  acidity,  and 
principle  ?  for  the  vascular  arrangements,  of  the  mucous 
This  coiyecture,  which  rests  on  foundations  membrane.      It  also    appeared  to  be  con- 
so  slight  that  the  author  feels  he  has  no  ri^ht  firmed  by  the  tendency  of   the    columnar 
to  propound  it,  except  in  the  interrogative  epithelia  to  cohere  strongly  with  each  other, 
form  in  which  it  presents  itself  to  his  own  mind,  and  adhere  slightly  to  the  subjacent  basement 
ii  perhaps  more  compatible  with  the  fiicts  membrane.    But  the  unifonn  anatomy  of  the 
II  present  known  than  any  other  that  he  can  ridges,  and  the  completely  structureless  chn- 
iodicate.  racter  of  the  gastric  juice,  were  insurmountable 
It  is,  however,  possible,  that  the  observa-  objections,  which  ultimately  led  to  the  com- 
tkm  of  Dr.  Beaumont  just  cited  was  based  plete  abandonment  of  this  theory. 
00  some  optical  illusion :  —  that,  for  instance.        And  as  regards  the  whole  theory  of  secre- 
the  lucid  ipecks  which  he  saw  on  the  villi  tion  by  cells,  surely  it  is  high  time  to  modify  it 
oolj,  had  in  reality  extended  up  these  pro-  so  that  it  might  involve,  not  a  less  immediate 
cesiei  firooi  dark  s«d  depressed  openings  of  action,buta  somewhat  less  extravagant  expen« 
the  ti^bca.    But  even  supposing  this  to  have  diture,  of  these  minute  organs.  For  the  impro- 
heea  the  case,  the  superficial  acidity  of  the  babiHty  which  we  have  shown  to  be  implied  in 
itonscfa  may  be  regarded  as  showing,  that  the  the  application  of  this  theory  to  the  stomach, 
preparation  of  its  secretion  is  only  completed  holds  good  in  a  far  higher,  not  to  say  a  very 
ny  the  cell-growth  which  lines  the  lower  part  diflerent    sense,    of   many  other    secreting 
of  the  tubes.  structures.      Indeed  in  some  of  these,  it  is 
At  any  rate,  it  seems  certain  that  the  gas-  obvious,  that  their  situation  would  involve 
trie  juice  a  not  composed  of  the  dehiscent  an  enormous  waste  of  life  and  matter,  sup- 
nucleated  cells  of  the  mucous  membrane  of  posing  the  bulk  of  their  organic  products  to 
the  ttooMch.    This  fact  appears  so  well  esta-  be  really  enclosed  in  deciduous  or  dehiscent 
bitthed,  that  we  ought  not  to  shrink  from  re-  cells.      Amongst  such  we  may  specify  the 
ecinng  it,  however  it  mav  impugn  what  is  kidney,  the  most  important  duties  of  which 
ordinarily  understood  as  the  cell-theory.    In  are  supposed  to  be  executed  by  secretion  into 
respect  to  the  latter  doctrine,  the  author  can  a   cell-growth,  firom   a    venous    surface  — 
only  mention  another  view,  which,  though  a  cell-growth  of  which  we  may  doubt  whc- 
aord  and  plausible,  he  has  long  felt  obliged  ther  it  even  undergoes  a  rapid  solution,  while 
tof^venp.  we  can  definitely  predicate   that  it  is  not 
After  verifying  the  obscure  cytoblasts  which  discharged  entire,  in  any  quantity  at  all  com- 
fijl  the  hrge  ovaJ  gastric  cells,  and  the  more  mensurate  with  the  large  amount  of  solid 
ihrtinct  ones  which    line  the   axis  of  the  constituents  which  is  removed  fi'om  the  body 
•tOHiach  tubef ,  as  well  as  the  gradual  trana-  in  the  urine. 
,        ,  Small  intbstiiyb^ — The  next  portion  of 
4  ;?•.**•  ^  **;  P-  *^    ,      ^  the  alimentary  canal  is  that  which  is  included 
-4"d£3T^"S23  «ii?Sb  to?h™'  between  the  pyloric  and  ilio-^ecal  valves,  and 
wbidi  IJM  the  boced  and  duodenal  gUndZ    Ths  "  named,  from  its  duuneier,  the  smaii  mictiute 
nnf«  m  that  die  Utter  appear  to  secrete  a  fluid  which  tant  metaqiorphoeie  in  another  dan  of  organic  ttib- 
*^"*"^thecapacityoreffesttngarApidandimpor-  atance&    (See  p.  802.) 
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(Lm. IiOeiliinim  Unue.Vt  Inlettin  grele.Oenn.  T^JaorfmiiM.— TbltapperpHtoTlbeHMll 

Duenndarm).  inteituie  which  is  directly  contuuoiu  wilb  the 

The  shape  of  all  ibia  portion  is  cj'Iindrical.  Btoniach,isditt)nguiihed,bothCroBtluiorpii, 
It*  average  length  is  about  20  Teet;  its  dia-  and  from  the  lower  part,  bj  cettaiD  pecutnn> 
meter  about  1^  iachei.*  But  apart  from  ties.  And  though  the^echieflyafcetBaniw* 
those  varietica  in  ita  dimensions  vhich  it  nal  anatomy,  still  we  shall  hereafter  Bud  that 
presents  in  different  individuals,  the  yielding  they  are  not  unaccompanied  by  diflercncti  ia 
nature  of  the  tube  allows  it  to  be  narrowed  the  structure  of  its  mucous  membrane.  Start- 
by  artiGcial  extension.  While,  vkt  vena,  it  ing  from  the  coiisiriciioo  before  alluded  io,« 
is  jost  DS  easily  shortened  by  dilatation.  And  msriiing  the  site  of  the  pyloric  *al»e,the  ift- 
it  is  very  difficult  accurately  to  estimate  those  testinal  tube  forms  a  curve  in  the  shape  of  s 
minor  d^rees  of  dUtention  to  which  it  is  horse-shoe  arouad  the  bead  of  the  psacreai ; 
liable.     Hence  little  stress  can  belaid  upon 

the  statement  of  Crureilhier,  that  the  small  ^V-  ^^• 
intestine  tapera  away  from  the  duodenum  to 
near  its  extremity,  where  it  suddenly  dilates 
to  enter  the  large  intestine. 

The  small  intestine  occupies  the  cavity  of 
the  belly.  Its  commencement,  at  the  pyloric 
extremity  of  the  stomach,  ia  placed  in  the 
ri^t  hypochondrium;  its  termination,  in  the 
Ciecum  that  be^ns  the  laif  e  intestine,  occu- 
pies the  right  iliac  fossa,  to  which  ibis  part  of 
the  intestinal  canal  ia  fixed.  The  few  inches 
of  bowel  immediately  above  this  extremity 
frequently  occupy  tne  pelvic  cavity.  But 
almost  all  the  intervening  portion  is  so  free 
to  move,  that  each  particular  point  of  its 

length  may  be  found  in  any  part  of  the  i>i>-  shop,  ^  a™*^..  of  A,  d«fc»«.    (Tlr 

domen  or  pelvis.  JH;^  „^  }h^T^  to  .k»  t*,,™,!.) 

•TtortworthyobMrTatioiii  on  this  point  srertEll  niiomschip,  it.  pyloric  vslvsj  tliTBr;*gii!- 

to  be  dwrttL      H«lul   sUtea  that  Iha  Isngth  of  Mmdderi    d,  duodmun,;  1,  *,  8.  iU  «™t,  iJ^ 

tJie  whole  inlestma  »  from  three  to  ten  limes  [he  ,„d  thiid  ponioiu ;  pa.  paixrou ;   *,  faMl  of  tb< 

sUlnre.  And  mort  authors  h»T6  been  content  to  fol-  jmncreis,  which  ii  recdred  into  tlw  csoaiitT  rf 

low  him  in  («Umitin({  its  .Ter«e  proportion  u  bIx  the  duodenum ;  n,  suleen  j  a,  aorta,  behind  the  n- 

times  the  height  of  ihe  body.    As  1  presume  such  a  ferior  Iraniverae  portion  of  the  daodeoam ;  ■■,  IW 

compeneon  of  Iho  two  meMnrements  WM  never  in-  luifenor  mesenteric  aiteiT,  in  front  rf  U. 
tended  to  be  more  thin  en  aid  to  the  momoiy  of  the 

Antbropotomiat,  1  need  s»rcely  point  out  iU  in-  receives  the  duct  of  thi*  gland,  as  wefl  as  thai 

berent  improbability,  as  wall  u  the  difficulty  of  of  the  liver  ;   and  is  closely  fixed  bv  pento- 

eslabiisbing.cloaeraliobBlwem.muhipleassumod  ncum  to  the  posterior  waU  of  the  belly.     TVis 

the  uuil  Mm  not  euily  eaUblithed,  iintraa  their  "^^  named  the  duodenim,  id  conaeqnencc  of 

amount  is  verv  cousiderabie.    For  the  facility  with  its  length  being  estimated  at  twelve  finger- 

which,  in  Buch  a  lube,  length  is  conrertible  into  breadths  ((•fS«aMirTv?iar,EM<w{J|E^|(rrJn).   Il 

widih.forma  onepalpable  sourco  of  error,  which  can  bas  also  been  called  the  iwNfncttJkf  McnWv 

or  leM  complete  removal  of  the  meMDter}-  la  slmoit  '*™'  ''""'  *■•  P>;»b"bly  bwed  upon  aa  la- 

aa  obvioui ;  and  perhapa  entitla  ut  to  anapeci  that  accurate  notion  of  its  office, 

all  such  eslimita  of  the  length  of  the  eeparated  Beginning  at  the  pyloric  eonalrictio^  the 

bow^l  rapreaent  it  as  somewhat  greater  than  11  duodenum  proceedsoutwards,  bBckw«rda,a«iJ 

r«™^?.'^w  .i..™",lr'.,?^'i  ii™™ir. -w,*2  «  •■«'«  Wv^*.  »  the  uodw  »uH>ce  of  the 

nelermlne  tliat  alteration  of  both  aimensiona  which  ._l.  i   l       r  -l     i-             i.   .l                    j 

the   simultuieoiia    dilatation   or  contraction  of  its  "8"'  '"be  of  the  liver.      It  then  llinw  ikran- 

two  muscular  MraU  would  neceMarilr  effect.  While  wards,  and    a  Uttle  Inwards,  in  froot  of  tU 

It  is  only  after  we  have  either  obviated,  or  si-  rijhl  kidney ;  so  as  often  ta  impresa  a  shaSaw 

lowed  for,  all  the  precwling  caaua  of  inaccuracy,  fowa  on  the  hepatic  surfcce  in  front  oT  that 

IJ"'?*'"^*  w,'^V'5f.™'"'[".T,'^'^'"?  depression  which  cormpoods  U>  thb  «|ta>. 

tboae  dilnreoces  which  doiuiueaa  obtain  ID  diflerent  .»              ._                 i-'i                     :  t 

IndividnaU  *■*=■■  "  »'"'"  P*TI*™'™"',_?^^!'^  *    ■       ' 

Hie  autsmcntl  bare  vsntored  upon  In  the  text  la  makes  a  second  bend,  by  which  it  rcpwi  s 

based  apon  a  naiaber  of  messuremenu  made  bj  my-  horizontal  direction,  and  passes  fma  nglM  to 

sair.    In  making  these,  the  heallhyinteitine  was  laid  left,andalittleupward,in  front  of  tile  venacnn, 

uponaboard,airfapre«doul[owtial.«.mida  proper  the  aorta,  the  ri»ht  cms  of  the  dianhrwM.  aiU 


uponaboard,airfapro«doul[owhal.«.meda  proper  (he  aorta. ihe  right  crusofthedis 

wdlb,  before  lakngtUldDglh.   Thelrnumber  (!«•  ,k=  ,.  >7rK_i  Jj  ,„„     i,  ...,.;,.■        ..,.■,. 

tbanfoKy)   ta  tootmall  to  ju.tUy  u.  In  r^in^  ^    ,  X^*'-'*,™' ?*!"T:.  ",*tl*"'*^  fP?!:" 

their  sveraao  aa  a  Tery  valid  one.      They  alTord  'he  left  Side  of  the  body  of  the  tecood  l^iba' 

no  inronnalloa  aa  to  the  effect  of  age  or  obcaity.  vertebra,  at  a  point  which  corrtapomta  to  the 

But  they  giva  what  ta  probabiv  a  more  accurate  commencement  of  the  ueacntery.     Itoe  tfce 

sMimate  tban  that  ordinarily  adopted  by  authors,  jntcstine   becomes    free,   and   b   n 


And     they    agree    wilb     an    avenge    given    by     i"' 


«  tban  that  ordinarily  allopted  by  authors,    jntcstine   becomes    free,   and   b   nHBed  (he 

they   agree   wilb    an    avi '— 

Cmveilbler,  aa  well  as  with  four  i 


ipier,  aa  wen  aa  wiin  lonr  cmsea,  in  WD1CJ1  n'',T.,      ,         i^,,,.  i  r  tt    t 

T,™  not  unlikely  that  h.   adopted  precautions         The  length  ofall  thia  curve,  when  taiMd«J. 
aiuillartolbowjuat  alluded  to,  is  about  ten  indies.      But  fur  the  mka  it 
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greater  exactness,  the  three  chief  portions  of  moveable  transverse  colon  which  it  serves  to 

the  duodenum  may  be  described  separately.  attach.     And  close  to  the  commencement  of 

The  fint   portion  is  called  the   superior  the  mesentery  the  end  of  the  duodenum  is 

fransvene  or  hepatic.    It  is  much  the  shorter  crossed  by  the  superior  mesenteric  artery  and 

of  the  three,  being  scarcely  two  inches  in  nerves. 

length.    It  lies  solely  in  the  right  hvpochon*  Owing   to  this  very   partial  covering  of 

driuro ;  and,  near  the  neck  of  the  ealUbladder,  serous    membrane,    the    inferior    transverse 

terminates  by  bending  downwards  to  meive  portion  of  the  duodenum  is  even  less  mobile 

into  the  second  portion.    Like  the  stomach,  and  dilatable  than  either  of  the  preceding, 

it  is  invested  by  peritoneum  on  both  surfaces.  And,  from  the  position  of  the  pancreas  above 

This  membrane  is  derived  from  the  gastric  the  intestine,  distention  of  the  latter  chiefly 

omenta  previously  described;  the  extreme  right  affects  its  inferior  surface,  which  may  thus 

of  the  gastro-hepatic  omentum  being  some*  be  rendered   so  convex  and  bulging  as  to 

Umes  caXied  the  &ameniumhepatico»duodena/e,  cover  the  aorta  to  within  a  very  short  dis- 

The  latter  fold  of  serous  membrane  also  forms  tance  of  its  bifurcation, 

the  anterior  boundarv  of  the  foramen  of  Wins*  Hence  the  duodenum  becomes  most  fixed 

low,  or  opening  by  which  the  general  sac  of  the  in  the  second  and  third  divisions  of  its  course, 

serous  membrane  communicates  with  the  bag  Its  fixation  and  curvature  may  together  assist 

of  the  omentum ;  and  it  contains  the  hepatic  in  delaying  the  passage  of  its  contents,  and  in 

duct  and  vessels.  &cilitating  that  admixture  of  the  biliary  and 

Tlie  above  relations  of  this  first  portion  of  pancreatic  secretions  to  which  its  attachment 

the  duodenam  to  the  peritoneum  confer  upon  perhaps  chiefly  refers.    Its  use  as  a  means 

it  a  mobility  which  approaches  that  of  the  of  fixmg  the  stomach  has  already  been  suffi- 

stomach ;    while  its  close  proximity  to  the  cientlv  alluded  to.    Its  comparative  immunity 

gall-bladder  explains  that  discoloration  by  bile  from  hernia  is  explained  by  its  site, 

which  is  generally  seen  in  the  dead  intestine,—  The  jejunum  and  Ueum,  —  Below  the  duo- 

•s  well  as  the  adhesion  and  ulceration  of  its  denum,  the  small  intestine  is  loosely  attached 

parietes,  which  so  frequently  occur  in  the  to  the  posterior  wall  of  the  belly  by  means 

course  of  disease  of  the  liver  or  gall-bladder,  of  a  double  lamina  of  peritoneum  which  is 

The  second,  the  descending  or  vertical  por^  called    the  mesentery   (fJoos  middle^  hrtpop 

tioiif  which  is   rather  less  than  three  inches  ^testine.)     Behind,  this  fold  is  fixed  to  the 

long,  passes  downwards,  and  slightly  inwards,  cellular  tissue  that  covers  the  aorta  and  vena 

to  the  right  side  of  the  third  lumbar  vertebra,  cava,  by  a  line  of  attachment  which  is  not 

Above  it  is  the  right  lobe  of  the  liver.    In  quite  vertical,    but   descends  from  the  end 

front  it  is  crossed  by  the  right  extremity  of  of  the  duodenum  to  the  commencement  of 

the  transverse  colon.    Behind  it  is  the  inner  the  csecum,  passing  very  obliquely  across  the 

border  of  the   right  kidney,  together  with  a  spine  from  the  lere  to  the  right  side  of  the 

variable  extent  of  its  anterior  surface,  and  ita  lumbar  vertebrse.    In  front,  its  two  laminae 

ennilgent  vein.     On  its  right  side  is  the  ter-  split  to  enclose  the  bowel,  around  which  they 

mination  of  the  ascending  colon.    On  its  lefb  become    continuous  with  each  other.      Its 

it  n  intimately  connected^  with  the  head  of  antero-posterior  depth  between  these  spinal 

the  pancreas.    Every  one  of  these  anatomical  and  intestinal  borders  is  about  three  or  four 

rebtions  has  more  or  less  pathological  im-  inches ;  but  tapers  away  suddenly  at  its  com- 

poctsnce.  mencement  and  termination.     We  may,  per- 

The  partial  covering  of  peritoneum  received  haps,  gain  a  better  idea  of  the  peculiar  shape 

by  this  portion  of  the  duodenum  may  be  of  this  process  of  peritoneum  by  imagining  it 

traced,  m>m  the  front  of  the  ^reat  omentum,  as  a  very  obtuse  triangle  of  some  flexible 

to  the  anterior  surface  of  the  intestine  ;  and  material.     Such  a  triangle  we  may  suppose 

around  its  external  or  right  side,  to  the  wall  fixed  to  the  spine  by  a  truncated  apex  of 

of  the  abdomen.    Here  it  is  fixed  to  the  right  three  inches  in  length.    While  its  broad  base, 

kidney,  by  an  attachment  that  is  sometimes  which  is  about  twenty  feet  lon^,  is  attached 

teroiMi  the  Sgamentum  duodeni  renale.    The  to  the  intestine,  where  it  is  plaited  so  as  to 

posterior  and  left  surfaces  of  the  intestine,  occupy  the  least  possible  space, 

which  are  devoid  of  this  serous  membrane.  It  is  the  extreme  freedom  of  movement 

are  connected  with  the  neighbouring  organs  which  such  a  mode  of  attachment  concedes 

bya  kMse  areolar  tissue,  that  concedes  to  the  to  the  small  intestine,  that  gives  rise  to  the 

tube  a  oonsidenible  degree  of  distention  and  convoluted  appearance  so    characteristic  of 

Bovenient.  this  part  of  the  tube.    The  exact  figure  of 

Hie  lUrd  or  inferior  transverse  portion  is  these  convolutions  is  probably  never  quite  alike 

about  five  inches  in  length.     In  its  course  at  any  two  different  times  in  the  same  indi- 

scroo  the  spine  it  lies  upon  the  structures  viduat — being  the  conjoined  result  of   the 

slrtsdy  named.    Above  it  is  the  lower  border  muscular  movements  of'^the  canal,  the  nature 

of  the  pancreas.    In  front  of  it  is  the  pos-  and  amount  of  its  contents,  the  size  of  the 

tcrior  or  attached  border  of  the  transverse  neighbouring  viscera,  and   the  state  of  the 

neao-colon, — the  superior  hmiina  of  which  abdominal  parietes.    The  effect  of  dilatation 

covers  it  above,  the  inferior  below,  so  as  to  resembles  that  seen  in  some  other  parts  of 

me  an  uncovered  space  along  the  line  of  the  alimentary  canal :  —  namely,  distention  of 

their  bifurcation.    Anteriorly  to  this  double  the  tube  always  causes  it  to  split  up  the 

pfoceis  of  peritoneum,  is   the   large   and  loosely  connected  laminsB  of  peritoneum,  and 
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extend  backwards  between  them,   so   aa  to  alimentary  canal  appears  to  esfaflxt  a  pcfv 

shorten  the  length  of  its  tether  of  mesentery.  Btaltic,  bat  interniitteot,  moveoiciit    And  ta 

_  The  terms  jejunum  and  Hewn  refer  to  a  Bian,  the  borboiygm  which  ■ometiaics  occur 

division  of  the  small  intestine  which,  though  in  conditions  but  little  remoTcd  fron  tfaoie 

to  some  extent  an  arbitrary  one,  is  not  only  of  health,  conatitate  auflfident  eridcace  of  i 

too  convenient  to  be  altogether  dispensed  Talid  intestinal  movemeiit.    While  in  cmcs  io 

with,  but  is  also  connected  with  certain  pecu-  which  abnormal  obstruction  of  the  iatettiae 

liarities  in  the  structure  of  the  mucous  mem-  has  been  followed  by  an  accumulation  of  doiil 

brane,  that  will  be  hereafter  alluded  to.    The  in  the  segment  above  the  occluded  part,  the 

jejunum  includes  the  upper  two-fifths,  and  wall  of  the  belly  often  becoroea  so  extnndy 

the  ileum  the  lower  three^fifths,  of  the  small  distended  and  thinned,  as  to  allow  us  to  re- 

intestine.*  cognise  a  progreasive  rolling  contraction  of 

Muiculmr  coat. — The  muscular  coat  of  the  the  dilated  bowel.  Such  observations  at  lesit 

small  intestine  consists  of  the  fibre-cells  pre-  prove  that  ita  muscular  eoat  b  ("Pf^  ^ 

viously  described,  the  bundles  of  which  are  very  vigorous  contraction,  while  in  thb  stilc 

arranged  in  two  layers, — an  outer  or  longitu-  of  undue  distention. 

dinal,  and  an  inner  or  circular.  The  first  con-  When  the  intestines  of  a  beahby  living 

stitutes  a  very  delicate  lamina,  which  is  often  animal  are  exposed  by  viviaecdona,  supcal 

scarcely  visible  at  the  mesenteric  border  of  operations,  or  accidental  iiuuries»  they  sre 

the  tube,  but  is  thickened  at  the  opposite  found  at  rest.    Hence,  could  we  iaplidtl/ 

margin,  where  it  is  firmly  united  to  the  perito-  trust  these  appearancea,  we  ahould  aas^a  but 

neum.  The  circularfibres  form  a  much  stronger  a  very  slight  mechanical  value  to  the  intesbasl 

and  more  perfect  stratum ;  and  many  of  their  contractions.     But  such  an  estimate  would 

bundles,  like  those  of  the  same  layer  in  the  obviously  be  at  variance  with  that  propobioa 

stomach,  seem  to  take  a  slightly  oblique  di«  of  their  contents  which  we  know  theoi  *  to 

rection  ;  so  as  to  join  with  others  above  and  effect.  And,  apart  from  this  implied  ooolradic* 

below  them.    Both  layers  (and  especially  the  tion,  it  is  evident  that  such  obaervatioos  caa 

transverse)  are  somewhat  stronger  at  their  never  be  rc^garded  as  affording  ua  tmstwoftky 

commencement  in  the  duodenum.    But  from  evidence  of  what  really  obtaioa  in  the  heahbj 

the  middle  of   the  jejunum  their  thickness  uninjured  animal.    For  not  only  is  it  poonble 

remains   unaltered   tnroughout  the   rest  of  that  the  slow  and  feeble  contractions  of  the 

the  small  intestine.  intestine  are  much  interfered  with  by  the  pain 

MovemenU  of  ike  inicsiine, — The  muscular  and  disturbance  which  such  operatioos  or 

actions  of  the  intestine  have  long  been  re-  accidents  presuppose,  but  I  would  add,  that 

duced  to  two :  —  a  normal  perittalsu,  which  there  are  considerable  grounds  for  suspecting 

urges  the  contents  forwards  towards  the  anus ;  that  irritation  of  the  peritoneal  tonic  of  the 

and  an  abnormal  anhperutaitU,  by  which  they  bowel  can  produce  relaxatioD  of  its  soljscent 

are  propelled  backwards  towards  the  stomach,  muscuhir  coat.  j> 

But  each  of  these  movements  has  rather  been  Until  latdy,  it  haa  been  usual  lo  augnr  the 

maintained  as  a  doctrine,  than  verified  as  a  fiict.  movements  which  occur  durinn;  tile,  from  aa 

From  the  mere  tenuity  of  the  muscular  inspection  of  the  intestines  of  healthy  aainab 

coat  of  the  small  intestine,  we  might  infer  immediately  after    their  death.     Ob    bnof 

that  its  movements  are  much  less  vicorous  open  the  abdomen  of  a  newly-killed  aaiisBl, 

than  those  of  the  stomach  and  oesophagus,  its  intestines  are  seen  lying  perfectly  still 

ill  which  this  tunic  has  a  thickness  from  two  But  in  a  short  time»  those  parts  of  theia  which 

to  six  times  as  great.     Indeed,  an  active  and  are  exposed  to  the  air  b^n  to  experience 

continuous  peristalsis,  like  that  which  may  be  vigorous  contractile  movementa.     In  wm»f 

seen  in  these  segments  of  the  canal,  would  instances,  these  contractions  are  irregiibr  bdJ 

scarce  allow  the  time  necessary  for  the  diges*  undefinable,  and  are  hence  rather  *'  vennicolar^ 

tive  act.    Even  a  slow  progressive  contrac-  than  "  peristaltic."    But  in  other  cases,  thev 

tion  of  two  inches  per  minute  would  traverse  take  on  appearances  of  a  forward  or  backward 

the  whole  length  ot  the  intestine  in  from  two  ccurse,  or  sometunes  of  each  of  these  dircc- 

to  three   hours :—  a  speed   which  we  have  tions  alternately.  Where  traiisv«rse  consirk* 

tvcry  reason  to  believe  very  unusual  in  the  tion  is  marked,  it  almost  alwaya  takes  a  di- 

healthy  subject.  rection  downwards,  or  towards  the  tmmi  sad 

To  obtain  direct  evidence  respecting  these  is  preceded  by  a  dilatation  which  strrtchcs 

movements,  various  methods  have  b^n  re-  the  intestine  to  the  full  leogth  of  its  mesca* 

sorted  to.  tery.    After  a  few  minutes,  the  cootractioa  of 

In  the  healtliy  living  intestine,  it  is  but  

very  rarely  that  any  definite  muscuUr  action  ..     ^^  ?"k*?^^  be  nocesswy  to  vigm  tht  qw- 

^t         1       .  r  1/ »u u  S.L.         11     r  .L  tion  which   has  sometimoi  bsso  raiaoil:— asoKln 

can  be  seen  or  felt  through  the  wall  of  the  whether  it  U  th«  muscular  wsU  of  th«  bdly.  or  Ui. 

belly.    In  some  of  the  Polyps,  however,  the  muKuUr  cost  of  the  intestine,  tbst  propeb  tb«  cm- 

tents  of  this  tube.  For  this  is  obviovsly  an  iaquinr, 
which  might  be  decided  by  a  nfonoeo  to  iis 


*  The  former  derives  its  name  from  the  Mune  and  oomparative  anatomy,  even  ia  theabeeaot  of  aii 
or  empty  state  in  which  it  is  usually  found  after  direct  otoervations  as  to  the  natnrt  of  its  ceatrsc* 
death :  and  the  latter  either  from  its  convoluted    tions,  and  their  necessur  mechanical 


form  (flU^H  eireumvoho)t  tu  being  the  moot  fre-        f  llie  effect  of  scntcboig  the  peritoaesJ 
quent  eest  of  the  disease  called  iUma,  or  its  relatioa    (see  opposite  page)   is  perhaps  partly  das  te  aa 
to  the  Uiac  bone  (m  i/ii).  action  of  this  kiad. 
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tke  ioteilinefl  generalljr  giyea  them  a  nodu-  whatever  be  the  form  ofirriCation^  it  ceases  to 

Uted  or  almost  moDiliform  shape,  and  the  have  any  effect,  soon  after  the  lapse  of  that 

raofcneiit  gradually  ceases.    On  uncovering  period  at  which  the  vermicular  movements 

portions  of  the  canal  hitherto  concealed,  all  usually  cease.    This  departure  of  irritability 

these  appearances  are  repeated.     The  con-  may,  nowever,  be  retarded  by  warmth,  or  by 

tncted  state  remains  for  some  hours,  and  preventing  the  access  of  air.   And  the  capacity 

finally  i^gain  disappears.  for  such   movements  may  sometimes  be  re- 

Now  the  tranquillity  of  these  portions  of  stored  by  returning  the  divided  and  dead 

intestine  previously  to  the  admission  of  air,  intestine  to  the  belly  of  the  living  animal, 

the  irregular  and  diffuse  nature  of  the  con*  Finally,  though  the  repeated  irritation  of  any 

tractions  themselves,  the  final  result  on  the  one  part  soon  exhausts  its  contractility,  still, 

intestine,  and  the  effect  of  uncovering  fresh  after  a  short  interval  of  repose,  it  is  at  least 

portioos^ali  these   circumstances  together  partially  restored. 

ofler  the  strongest  probability,  that  the  move*  On   mechanically    irritating    the   exposed 

meats  witnessed  are  due  to  the  contact  of  the  intestines  of  the  living  animal,  very  different 

sir.    And  hence,  although  it  is  interesting  to  results    are   obtained.      Compressing    them 

notice  that  these  contractions  often  assume  between  the  fincers  produces  a  local  con- 

the  form  of  a  peristalsis  (that  is,  of  a  circular  traction,  which  lasts  some  few  minutes,  and 

constriction  which  travels  slowly  in  a  direc-  then  disappears.     Scratching  their  peritoneal 

tion  towards  the  rectum),  still  they  do  not  surface  usually  gives  rise  to  elevations,  which 

vsrrant  any  conclusions  as  to  the  nature  or  are  just  as  local  as  the  preceding  depressions, 

force  of  those  definite  movements  which  are  These  elevations, — which  seem  to  be  due  to 

doubtless  executed  by  the  intestines  during  relaxation  of  the  outer  or  longitudinal  mus- 

life.  cular  layer, — are  accompanied  by  contractions 

Nor  are  the  movements  which  result  from  of  the  deeper  transverse  fibres.   And  the  latter 

applying  a  local  irritation  to  the  bowel,  under  can  still  be  excited,  after  all  possibility  of  pro- 

the  same  drcurnstances,  much  more  uniform  ducing  the  former  has  been  destroyed  by 

or  conclusive.      Unless  excited  before  the  cold.     Mechanical  or  chemical  irritation  of 

commencement  of  the  vermicular  movements,  the  mucous  membrane,  or  pinching  or  section 

or  towarda  their  closer  they  are  obviously  of  the  nerves,  produces  no  movements  what- 

lisUe  to  be  confused  with  these; — which,  ever  :~-even  where  the  degree  of  nervous  sti* 

indeed,  they  closely  resemble.    Thus,  when  mulation  is  such  as  to  cause  convulsive  move- 

the  sulfide  of  the  bowel  is  irritated  mechani-  ments  of  the  hind  feet  of  the  animal.    And 

eally,  a  mere  local  contraction  is  sometimes  distention  of  the  bowel  with  water  seems  to 

produced.    In  other  instances,  and  especially  be  equally  inefficacious ;  indeed,  it  appears  to 

vhen  the  duodenum  is  the  part  attacked,  leave  the  ordinary  irritability  by  local  stimuli 

the  contraction  extends  downwards,  or  even  very  little  affected. 

upwards,  from  the  irritated  poinL    Sometimes  The  observations  of   Schwarzenberg  and 

this  diAised  contraction  occurs  almost  imme-  Ludwig  ^,   upon    dogs  in    whom    intestinal 

diAtely  after  the  application  of  the  stimulus  ;  fistulas  had  been  carefully  instituted,  afford 

tooietinies  onlv'  after  the  lapse  of  a  consi-  much  more  direct  and  trustworthy  evidence 

dcnble  interval  of  time.     Sometimes,  without  respecting  the  normal  intestinal  movements, 

aaj  repecitton  of  the  stimulus,  such  waves  are  They  introduced  into  the  canal  balls  of  wax, 

repeated;  with    short   intermissions,  and  of  attached  to  slender  lead  wires ;   and  thus 

fTMfaially  diminishing  strength.     Sometimes,  verified  the  following  details.    The  contents 

instead  of  one  continuous  wave,  a  broken  or  of  the  canal  are  propelled  by  a  slow  continuous 

iatemipted  one  ia  produced ;  —  a  condition  peristalsis,  which    has    a  definite    direction 

vhich  is  chiefly  seen  in  the  snwll  intestine,  towards  the  rectum.    And  although  irritation 

Similar  contractions  may  also  be  excited  by  always  excites  a  local  contraction,  it  only 

the  nechaoical  or  chemical  irritation  of  the  gives  rise   to    peristalsis    at  definite  times, 

nerves  which  inamediately  supply  the  intes-  during  the  intervals  of  which  the  intestine 

tines.   But  irritation  of  the  mucous  membrane  remains  at  rest.    These  times  have  a  general 

bs  little  or  no  effect.    Direct  galvanic  stimu-  connection  with  the  digestive  act :  the  period 

lation,  by  means  of  the  rotary  electro»magnetic  of  minimum  activity  being  before  a  meal; 

>pp*'*tn*«  repeats  many  of  tnese  appearances,  while  the  maximum  of  movement  is  usually 

V°  Wlj'UV  (^c  approximated  electrodes  to  a  from  four  to  six  hours  after  it.    But  the  act 

given  pomt,  a  short  mterval  precedes  the  occiur-  of  peristalsis  is  essentially  independent  of  the 

nace  of  a  local  contraction :  and  this  con-  presence  of  food ;  since  it  may  be  produced 

tnctioo  endures  after  their  removML    In  some  m  a  starving  animal,  or  in  an  empty  s^^ent 

•aioisls,  this  local  contraction  is    yvrly  propa-  of  tube.    And  not  only  doeis  this  mtermittent 

ptcil  onwards,  for  a  variable  distance,  towards  character  affect  the  general  occmrence  of  the 

the  rectum.    This  continuous  movement  may  propulsive  act,  but  even,  to  all  appearance, 

^'cn  be  repcsAed  without  any  fresh  apph-  its  specific  phenomena.    For  when  applied  at 

cation  of  the  stimulus.    But  that  more  diffuse  the  proper  period,  a  single  continuous  irri* 

irritatioQ  which  may  be  produced  by  stroking  tation  produces  a  repeated  and  intermittent 

die  intestine  with  the   wires  gives  rise  to  peristalsis.    Hence  it  is  obvious  that,  during 
none  but  local  contractions.  Whue  galvanizing 

ibe  nerves  reproduces  the  lively,  but  general,  •  Zeit8chriftfuerdleRstion•llonPalholog^^Bd.vii. 

moTcoicttU  above  alluded  to.     And  finally,  p.  316. 

z  4 
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the  short  intervals  of  this  peristaltic  act,  the  contradict  than  establish  ?  Intheintcitiaeoffl 

irritation  is  incapable  of  exciting  contraction,  single  Cyprinoid  species,  the  fibr»<cfl  pvcs 

We  ma^  perhaps   sum  up  all   these  re-  place  to  the  striped  fibre.     Hence,  hSSmg  idl 

suits  as  follows.    Direct  irritation  of  this  proof  of  other  difiereoces,  is  it  not  precMcl? 

mass  of  organic  muscle  excites  loca    con-  to  thb  remarkable  oontrast  of  structurt,  that 

tractions  ;  which  are  of  slower  access,  feebler  we  must  refer  the  parallel  contrast  wkicfa  a 

power,  and  longer  duration,  than  those  of  the  observed  in  its  contraction,  when  a  itiinnlat 

striped  fibre.     Shortly  afler  death,  these  con-  is.  applied  to  its  nerves  ? 
tractions  of  the  intestmal  coat  evince  a  general        This  direct  reference  to  the  stractore  of 

disposition  to  extend  beyond  the  site  of  their  the  organic  muscle  seems  to  be  UKMt  jaupA" 

origin.    But  during  life,  this  tendency  is  so  able  in  the  case  of  the  local  coatnctioof 

modified  by  some  governing  force,  that,  in  obe-  above  alluded  to  ;  many  of  the  pecufiaririn 

dience  to  the  requirements  of  the  digestive  of  which  are  almost  what  might  have  been 

organ,  it  is  either  exalted  into  a  definite  and  expected  from  the  rudimentary  stiucturc;  the 

eflSctive  peristalsis,  or  altogether  suppressed,  little  vascularity,  and  (especially)  the  niode  of 

This  definite  peristsdsis  forms  the  ordinary  mus-  a^egation,  of  the  fibre-cells.     But  ss  re» 

cular  action  of  the  bowel ;  and  is  the  chief  gards  the  less  local  contractioas  of  the  ob- 

agent  in  the  proper  propulsion  of  its  contents,  striped  fibre,  their  tendency  to  peristalab  and 

As  regards  its  mtensity,  we  can  only  conjee-  intermission  soon  after  death,  appears  to  de* 

ture  that  it  is  scarcely  more  than  sufficient  to  mand  some  wider  and  less  continuous  coooec^ 

propel  the  normal  contents.    As  respects  its  tioa  of  different  points  and  tiroes,  than  the 

character,  it  is  essentially  intermittent.    As  to  tissue  itself  would  directly  afford.     8«di  a 

its  extent,  it  seems  to  traverse  long,  segments  means  of  association  suggests  itaelf  in  theocr- 

of  the  tube.    But  it  remains  very  doubtful  vous  system.    And,  since  the  removal  of  the 

whether  every — or  indeed  any — contraction  mesentery  does  not  deprive  the  oontractioBi 

f>roceeds  continuously  throughout  the  whole  of  this  peristaltic  character,  any  aupposiiioa 

ength  of  the  intestine.    Finally,  we  have  a  of  this  kind  would  appear  to  rncr  it  to  tW 

right  to  suppose,  that  at  least  the  more  active  nerves  within  the  walls  of  the  intestine.    But 

forms  of  peristalsis  have  in  them  so  much  of  it  is  difficult  to  believe  that  these  nerves  hare 

rhythm,  as  to  be  not  only  repeated,  but  self-  ganglia ;    nor    have  any  of   these  esKotal 

repeating,  at  definite  intermissions  of  time.  ^  elements  of  a  nervous  centre  ever  been  ten 

But  the  exact  mechanism  of  this  peristalsis  in  this  situation.    While  it  has  been  pointed 

remains  in  obscurity.    Nay,  more,  the  infor-  out  by  Wild,  that  the  exdsioD  of  a  portioo  of 

mation  at  present  at  our  disposal  will  not  even  the  cesophagus  prevents  all  propagation  of  its 

enable  us  to  take  the  first  step  in  that  process  peristalsis  beyond  the  interrupted  point:— s 

of  mduction  by  which  alone  it  will  probably  fact  which  tends  to  show  that  the  eootractiofl 

be  arrived  at.  of  each  secernent  is  in  some  way  conditiooatcd 

In  his  admirable  Essay  on  Muscular  Move-  by  that  of  its  immediate  predecessor.  The 
ment,  E.Weber*  haswell  illustrated  the  peculiar  latter  experiment,  however,  supposes  socha 
characters  of  the  contractions  which  are  ex-  serious  interference  with  the  tube,  that  am 
cited  by  the  irritation  of  organic  muscle.  He  negative  result  can  hardly  be  regarded  as  coo- 
has  shown  that  in  the  Tench  (Cyprinus  tmca^^  elusive.  And  hence,  until  fiiture  resesrcbn 
in  whom  the  muscular  coat  of  the  intestine  is  bring  additional  information  respecting  thr 
composed  of  striped  or  animal  fibre,  galvaniz-  ultimate  distribution  of  the  nerves  of  thb  lin- 
ing the  chief  nerves  of  the  tube  produces  an  striped  muscular  tunic,  and  the  exact  amn^ 
immediate, powerful,  and  cotemporaneous  con-  ment  of  its  constituent  fibre<ells,  the  relstne 
traction,  in  place  of  the  slow,  feeble,  intermit-  share  of  the  muscular  and  nervous  tiMucs  a 
tent,  and  enduring  action  seen  in  the  unstriped  these  peculiar  contractions  can  hardly  be  cua* 
or  orpinic  intestinal  mascle  of  the  other  Cy-  jectured.  The  stimuli  by  which  we  excite  thcia 
prinoid  species.  He  has  also  found  that  the  m  our  experiments  are  in  reality  frr  too  rodr. 
Iris  of  various  animals  repeats  the  same  con-  diffuse,  and  uncertain  in  their  applicauoa,  b» 
trast  of  structure  and  irritability.  Hence  he  afford  much  ground  for  a  decided  pnfetmct 
argues,  that  the  organic  muscle  is  less  directly  of  either  muscle  or  nerve,  as  fomiiq^  the  ch«f 
influenced  by  the  nerves;  and  that  these  are  modulator  of  that  contractilitv  which  m.  w 
only  connected  with  thb  contractile  tissue  in  doubt,  essentially  inherent  to  the  sareoos  tub» 
some  such  mediate  way,  as  that  by  which  irri-  stance  itself. 

tation  of  the  sensitive  or  afferent  nerves  gives       From  the  appearances  noticed  in  the  hcahfcT 

rise  to  the  reflex  movements  which  are  pro-  intestine  soon  after  death,  it  roav  be  doutcni. 

ducible  in  voluntary  or  striped  muscle.  indeed,  whether  even  thb  last  phraae  h  tfuitc 

But  do  these  facts  warrant  such  a  conclu-  ipeclfic  enough; — whether  we  oueht  noc  ta 

sion  ?    On  the  contrarv,  do  they  not  render  regard  •  contraction  itaelf  (rather  tnan  an  sh- 
it more  probable,  that  the  above  varieties  of    stract  **  contractility**)  aa  the  inherent  pr^ 

contraction  are  in  some  way  inherent  to  the  perty  of  the  living  organic  muacle.    In  the 

very  structure  in  which  these  kindred  animaU  observations  just  mentioned,  we  have  mc« 

differ,  rather  than  that  they  are  brought  about  that  the  death  of  the  animal  was  soon  i«^'- 

by  supnosed  differences  of  the  nervous  centres  lowed  by  an  irregular,  but  dbttnct,  oootrac- 
or  trunks  indifferences  (by  the  way  )  such  as  the       .  ^  con trsctioo  answering  to  what  has  b«a  r^ 

existing  state  of  our  knowledge  would  rather  losophically  distinguidied  by  Profc        *^ 

•  Wsgner's  Handwootcrbuch  der  Physiologie,  « /himmw"  in  the  case  of  tha  striped 
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doaoftheunstriped  muscular  coat  of  its  in-  to  investigate  this  doctrine,  until  then  uni- 

testine:— a  contraction  which  was  apparently  versally  accepted.    He  was  thus  led  to  the 

ticked  bv  the  air,  but  was  certainly  indepen-  conviction,  that  it  ought  to  be  uncondition- 

deot  of  the  nervous  centres.    This  remained  ally  rejected  ;  that  it  was  probably  false  ;  and 

for  a  time,  and  then  disappeared,  never  to  certainly  had  never  been  proved  to  be  true, 

return.    Hence  it  seemed,  m  short,  '*  a  kind  The  following  were   his  chief  reasons  for 

of  precipitate  figor  mortit,  hastened  by  expo-  coming  to  such  a  conclusion : — 

fare  to  the  air.*'*  1.  it  is  difficult  even  to  coi^ecture  any- 

Tbe  truth  of  this  analogy  between  the  un-  thing  in  the  degree  or  kind  of  irritation  pre- 

itriped  and  the  striped  muscle  is  confirmed  by  sent  in  intestinal  obstruction,  which  should 

obierrations  made  on  corpses  in  which  all  ex-  limit  the  occurrence  of  anti*peristalsb  to  this 

posure  of  the  intestine  has  been  avoided  until  state.     S.  Since  the  physical  state  of  occtu- 

ao  hoar  or  two  after  death.    A  comparison  sion  is  the  necessary   condition    of  fsecal 

of  such  examinations  would  show  that  the  vomiting,   it  is    probable  that    the   causa- 

desdi  of  the  intestine,  like  that  of  the  ar-  tive  process  by  which    this  occurrence  is 

teries,  u  accompanied  by  the  access  of  a  brougnt  about  must  be  physical  also.    3.  No 

definite  rigor  mmiitf  which  is  closely  analogous  anti-peristabis  has  ever  been  observed ;  —  the 

to  the  sdimiing  seen  in  the  voluntary  muscles,  movements  which  occur  in   the   obstructed 

Both  the  access  and  disappearance  of  this  bowelafterdeathbeingsimilar  in  their  nature  to 

contrsction  are,  however,  more  rapid  than  those  witnessed  in  the  healthy  intestine  under 

in  the  striped  fibres  of  the  proper  organs  of  similar  circumstances.    4.  The  whole  of  the 

locomotion.    And  its  appearances  are  much  appearances  seen  after  death  in  the  obstructed 

len  distinct.    In  the  intestinal  canal,  it  is  bowel,  show  that  its  contents  have  been  pro- 

chiefly  recognized  as  a  narrowing  of  the  tube;  pelled  forwards  towards  the  occlusion,  and  not 

which  is  attended  by  an  increased  thickness  of  backwards  from  it.  5.  Dbtention  of  almost  all 

its  vails.    But  it  is  sometimes  better   evi-  the  interval  between  the   pylorus  and  the 

deoced  bv intiis*8Usception  of  the  canal;  or  occluded  part  appears  to  be  a  condition  of 

by  irregular  contractions  of  its  calibre.  faecal  vomiting ; — so  much  so,  that  the  date  of 

But  whatever  the  exact  relation  which  the  access  of  this  symptom  roughly  indicates  the 

nrious  contractions  producible  in  the  intes-  locality  of  the  obstruction, 

tine  bear  to  the  specific  structure  that  forms  its  Hence,  instead  of  an  imaginary  anti-peri- 

mitscQlsr  wall,  it  aeems  certain  that  the  true  stalsis,the  author  ventured  to  propose  a  theory 

propulsive  peristalsis  of  the  healthy  living  ani-  which  seemed  to  deduce  the  process  of  fsecal 

sal  is  a  complex  and  co-ordinate  act,  which  is  vomiting  from  the  ascertained  conditions  of 

It  least  indirectly  dependent  upon  the  cerebro-  its  occurrence. 

^Mnalcentre.     And  Weber's  experiments  on  The  complete  obstruction  of  the  intestinal 

the  highly  excitable  intestine  of  the  Tench  tube  at  any  point,  gives  rise  to  an  accumu- 

point  definitely  to  the  medulla  oblongata,  as  lation  of  its  contents  above  the  seat  of  the 

that  segment  of  the  nervous  centre  by  which  structure.    This  gradual  distention  of  the 

this  connection  is    chiefly  brought    about,  bowel  is  accompanied  by  an  active  propulsion, 

WhOc,  as  might  have  been  expected,  numerous  which  may  often  be  seen  and  felt  through 

observations  concur  to  represent  the  pneumo-  the  wall  of  the  belly,  as  a  violent  writhing 

gutric  and  splanchnic  nerves  as  the  channels  peristalsis.     After  a  variable  period,  vomiting 

by  which  this  central  organ  influences  the  either  occurs  for  the  first  time,  or  if  already 

uincntaiy  canal.     But  the  exact  degree  in  present  from  other  causes,  it  becomes  fsecal. 

which  tlie    various  vertebral    and    prever-  But  peristalsis  in  an  obstructed  tube  dis- 

tcbral  centres  of  the  sympathetic  can  trans->  tended  with  fluid,  not  only  implies  a  forward 

nut*  loodify,  or  originate  the  nervous  changes  movement  in  the  particles  that  occupy  its  peri- 

vbich  pass  to  and  from  the  bowel,  is  at  phery,  but  also  necessitates  more  or  less  of  a 

P^ewat  utterly  unknown.     There  are  how-  backward  current  in  those  iihich  are  situated 

tvtr  various  reasons   for    suspecting,    that  in  the  axis  or  centre  of  the  canal.    And  the 

ackber  of  the  two  main  ganglia  which  inter-  uniform  consistence  of  the  distending  fluid,  or 

Tcoe  between  any  part  of  the  intestinal  sur-  the  return  of  solid  faeces,  through  many  feet  of 

(Mt  and  the  cerebro-spinal  centre,  really  limit  tortuous  bowel,  into  the  upper  part  of  the  canal, 

the  traDsniasion  of  an  aflerent.  or  give  origin  constitute  frequent  phenomena,  which  are  best 

to  sa  eflercnt,  change.  explained  by  the  mixture  and  circulation  that 

AMA-perutaUis. — The  ordinary  theory  of  these  two  currents  must  tend  to  establish. 

wtMnal  anti-peristalsis  may  be  thus  stated.  On  the  fsscal  fluid  reaching  the  stomach,  vo- 

At  a  certain  stage  of  an  intestinal  obstruc-  miting  is  excited.    And  it  is  scarcely  neces- 

tiQa,the  inaioderate  irritation  which  it  implies  sary  to  add,  that  this  latter  process,  as  usual, 

'vverics  the  natural  peristalsis  of  the  bowel ;  involves  the  more  or  less  complete  evacuation 

^  that,  instead  of  proceeding  towards  the  not  only  of  the  stomach,  but  also  of  the  upper 

>atts,  it  passes  in  the  contrary  direction.     In  part  of  the  distended  small  intestine, 

thii  way  it  impels  the  contents  of  the  tube  Mucout  membrane. —  Having  thus  briefly 

towirda  the  stomach ;  whence  they  are  vo-  described  the  peritoneal  and  muscular  coats 

nited  by  the  aid  of  an  extension  or  reproduc-  of  the  small  intestine,  we  may  next  proceed 

tioo  of  the  same  action.  to  consider  its  mucous  membrane:— the  struc- 

Aboot  eight  years  ago,  the  author  f  was  led  ture  on  which  its  various  functions  essentially 

*  Aatbor,  op.  cii.                      f  C^cit  depend. 
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Thii  tmneenrprbcrecoiuisUortheotdU  UmM^ant  die  wfaole  of  the  jtjaaoM.    Bat 

nw;   eleoMOta   of  b  mucoiu  manbnDe  :  —  froia  the  begiQiuni;  t>f  tbe  ikon,  tinj  ipiB 

BBinelj,  B  baieiiMBt  menibraae, bo  epitheliuni,  diminuh;   finit  in  frequescy,  Bod  Wurir  u 

and  B  iBjer  of  BTeolar  tissue  ibU  coatBUit  Bn  let^th  aod  depth.     And  ki  tbe  l«««r  tfaird  oT 

admiiture  of  the  iDUKiil«r  fibre-cdiB.    But,  thia  Mgnent,  thej  geetnUj  ilimpfim  iltt- 

■iMte«d  of  fonoing  8  ninple,  flat  oranse,  it  gether. 

undeifoea  RumeriNU  inadificatiaiw:  vfaich,  uo-  Eadi  of  tbeae  foUi  cownt*  of  a  ii^ikf 

der  ttw  name*  of  cahaltf  ammhrwia,  udatinal  ture  of  mucouimemfanne.aidangBpraaai 

Mm,  viUi,  mgmiaate  ^>IBde$,  toStanf  jbUidtt,  of  the  looae  areotar  tii^  whick  crcrjcbcrt 

ud  rmcemoK glamda.  Till  especially  cfaim  ow  Mparates  the bmicoiu frnn  tbe  mamctkttat. 

Botice.  Opposite  tlie  atiaefaed  bordtf  of  ibe  aahy*, 

VainUe  t»nmtenU*. — AlnNHtall  the  small  this  layer  is  sotnewhat  thicken  bwdoci  aot 

*  "     "■                    '■     "    I  by  the  presence   of  appear  t                                  .        --       -i-.— 


Inuiarertefokbofniucous  membrane  I  which  smBll  quantity  of  fibr»cail&  Tbe  jncm 
project  from  its  inner  suriaL-e  into  iu  canty,  which  it  sivea  of  to  each  of  tbe  ibUt  om- 
These  prqjectioni,  which  were  koowD  to  many    tains  vessds,  iiefTes,aiid  lacteali.  Tbeteklina 


of  tbe  earlier  anatomists,   were  named  by    ofthts ttssuetotbenahi^iBwcllibowBbytbc 

Koiring  the  nahata  rnnmcenlci: — apparently    result  of  its  inflatioa  i  which  prodnces  ■  kiaJ 

from  bis  thinking  that  they  delayed  the  into-    of  artificial  emphyacnia,  that  conptetdyobliie- 

tinal  contents,  but  still  as  it  woe,  connived    rates  the  whole  prqjectioti.   Wnen  the  caiiii 

St  thar  passage.     They  bc^  in  the  second    of  the    latestinc    is    fordblj    distended,   iti 

pMtiou  of  the  duodenum,  and  only  cease  in    waivaia  arc  placed  rerticallj    to  the  geacnl 

tbe  lower  fifth  or  sixth  of  the  small  intes-    sur&ce.    But  in  the  ordinary   state  of  die 

tine.    They  are  best  ^own  by  moderate  dis-    bowd,    they  are  easily  ntorad  by  say  a- 

tentioB  of  the  tube  with  alcohol  1  which  slowly    temal  force;   w>  that  tbeir   free  ■atgin  » 

bardeos  them,  so  that  they  retain  their  shape,    generally  directed  obliquely  upwards  or  doas- 

even  after  a  portion  of  tbe  wall  of  tbe  bowel    wards.     Theu'  ilirectioa  is  ncnriy  tnmiHie 

baa  been  removed  to  dinplay  its  interior. —     to  the  axis  of  the  tube.    Hhst  variable  aieol 

around  tbe  wall  of  tbe  bowel  fatvas  ooebiK. 

^-  S^  two-thirds,  or  eren  tbre»4<>aitbs  of  a  cwcic 

Their  greatest  projectioa  occofsca  Ibe  miSle 

of  their  length,  nbere  they  are  ofta  twa 

one-fourth  to  half  an  inch  deep.    But  towtfib 

either  eitremity,  they  gradually  sink  inio  tbe 

general  mucous  ■uriace.     In  doing  Ifa^  the 

valves  usually  swerve  a  little  from  mew  bitbtr- 

to  transverse  and  parallel  course ;  so  ibse  cacb 

j<Hns  by  one  or  bMb  ends  with  the  fald  kasr- 

diately  befiire  or  behind  it.     And  soMHiBn 

a  bifurcation  of  the  taperii^  fold  mutt*  m 

extremity  to  two  of  its  ne^bboora. 

The  office  of  these  pcmm 

been  a  matter  of  con^derabk  a^ 

is  evident  that  tbeyincreaae  tbe  CI  tw(  c'tbi 

mucous  surfnce  to  at  least  twice   or  thm 

what  it  would  be  in  a  nmple  hollow  obktw 

of  eiinal  size.    It  is  equally  obriooa,  thai  ibc« 

transverse  position  is  peculiarly  calenlaltiJ  t« 

render  this  enUi^ed  surface  an  eflw^'c  sac 

Small  imUwUmeSiltiulidaiiJkaTdrmedhfalBoliii/.md     For  they  are  at  right  Bnglea  to  tbe  dsectaa 

Imid  spn  to  (Anv  l*c  tahmlm  amahtMiB  acmpfiuf     of  peristalsis,  and    tbcrefbrv   I 

^Mte^v.    (fVM  a /tr^puvtiiM  nlAcJ/uoM    eounie  of  the  inteatinal  ( 

BfJB.j'.  &%t)  arrangement  of  tb 

Extreme  distention  greatly  diminishes  their    in  connection  with  the  great  OMbiUiy  oifthn* 

siie,  but  never  effacea  them  altoj^er.    And    fiilds,  most  not  only  insure  a  tboraiBh  s^ 

such  a  permanent  character  sufficiently  distin-    mixture  of  the  various  cooniineMs  of  lbs 

guisbes   thew    folds   fit>ra   those    temporary     chjme,  but,   by  delaying   its  drect   paswp- 


spoken  of  as  preceding  tbeai  in  active  intestinal  sorftce. 

tbe  first  part  of  the  duodenum.    Atfirattbcy         [nlrHmai    Imbet. —  The  stnctnre  of  tb* 

are  very  small  and  scattered,  rise  little  above  remwoing  constituents  of  tbe  intcaiioal  ■•- 

the  general  mucous  surface,    extend   but    a  eous  membrane  can  only  be  Ken   dis(ian.< 

short  distance  across  the  tube,  and  break  up  by   the   aid    of    tbe   mienMcopc.     Abo^ 

at  tbeir  extremities    into  stUl  more   minute  these   minute  organs,  tbe  minimal  (sAn  — 

crises,   which  often   pass  obliqurly  lo  join  or,  as  they  are  commonly  callnl.   the  >A- 

those  next  them,  above  and  below.     In  tbe  r/n   0/  Liiheriaetm  —  are    tbe   firat    to   Af 

lower  part  of  tbe  duodenum,  they  |:radually  mand  our  notice.     For,  vritfa  sl%bt  oMxfi&a- 

■niuire  a  number  and  sisc,  which  arc  retained  tions,tbey  occupy  tbe  whole  of  tbe  savilaJ 


STOMACH  AND  INTESTINE.  347 

Uift  btotiae.  An'  Bllaaion  hu  already  been  t  diatnetar  which  amonnta  to  about  OM-Tourth 

01^  to  the  bet  that,  in  manj'  animab,  they  the  width  of  the  entire  tube. 

uwartouwrpaportionortbegaatriccaTitjr.  The  arrangeineot  of  these  tubes  ao  precisely 

While  the  importaoce  which  ihb  wide  diatn-  reealls  that  of  the  gastric  glands  into  which 

bolioa  woobl  BDplTi  is  coafirmed  b;  their  im-  their  structure  appears  sometimes  to  merge, 

DKnw  aanlier  t  wcddi  ia  such  that  we  maj  as  starcdy  to   require  aay  separate  descrip- 

otinsie  thdr  agmgate  surface  aa  from  ten  lion.     Like   these,  thej  arc  placed  tenically 

to  &6tta  limes  nat  of  the  c^Under  of  intet-  side  by  side,  iit   a  sparing  quantity  of  dense 

tine  into  which  they  open.  fibrous   matrix;  and   are  imbedded  by  their 

Back  lobe  may  be  described  as  a  hollow  lower  eitremitiea  io  a  layer  of  a  simitar  ap- 

rrGsder,  baring  a  length  which  is  about  Gtb  pnnnce.    The  latter  contain  much  unstriped 

uaes  its  width,  and  ending  below  in  a  rouodcd  muad^  the  charactm  of  which  can  be  seen 


mcliat.    (JfagmfiaiSOdiamKm.) 


... ae;  J^  DDcIei  of 

■"roliimiui  cell*  wbifh  lino  ilj  interior  1  I,  cslibre      „    ..     ,       .,       ....     ,      .._     ,,,    ni_.^_^- 

•m.,*il„  ub, ,  4  „ou,b,  .r  Ih.  lull,  .^h,  ''"-'-«'  •»«.*"(  ««li«i  •fA^m.atM^, 

'iMll£iKlkUbi..«ifi.V°i>JIi.Itl>£e»b-  ""-.J™"./!!."""- (»»»«"«>*»«<.,»> 

■•nwmelsr  tisaast  ">  villi;  k,  intestinal  tHbeij  c,  submucous  areolar 

WW  (Jglh  of  an  inch,  except  at  ita  onfice,  pontonoum.                                                     ^ 
''xn  it  is  soaoewfaat  wider.    The  lower  part 

c'tbe  lobe  is  often  slightly  enlarged:   and  even  more  distinctly  than  io  the  analogous 

f^J  it  SMora  to  bifurcate.     But  while  it  is  gastric  alniclure.  The  aggr^ote  maas  of  these 

'omd  whether  tboe  appeaiances  can  be  vertical  tubes  forms  the  great   bulk  of  the 

I'^ptaded  upon*,  it  is  certain  that  they  are  mucous  membrane.    So  that  a  vertical  section 

*M  ■ilKrieatij  marked  or  frequent  to  alter  of  this  tunic  exposes    a  dense  pallisade  of 

^  iboTe  nefal  description,  f  tubes,  the  depth  of  which  correMwnds  to  the 

Tib  cylaidrical  tube  i«  compoaed  of  base-  thicknea*  of  the  membrane:    white  a  trana- 

nsl  meadtraac  and  epithelium.    The  former  verse  one  shows  that   the  interstices  of  tho 

"'■■■titucnt  needa  no  special  description.   The  cylinders  are  only  occupied  by  a  scanty  matrix 

WiR  b  a  single  layer  of  short  columnar  cells,  eoclosini  numerous  vcusels. 

li  dothea  the  wbotc  interior  surface  of  the  The  chief  interruption  lo  their  preeence  ia 

<>beil  sod  become*  coatinuous,  at  their  upper  caused  by  the  racemose  glands,  villi,  and  fol- 

ntrcBitict,  with  tbe  epithelium  covering  the  licles,  which  will  shortly  be  desciibed.     The 

'^  the  cooatituem  eella  «f  which  generally  ducu  of  the  fint  of  these  three  Htnictures 

■r  to  be  soaiewhat  longer  in  shape.    The  merely   occupy  a  certain   portion   of    space 

"^ll  cavity  bounded  ny  these  cells  haa  whii^  would  otherwise  be  taken  up  by  follicles. 
But  the  two  latter  encroach  upon  the  surface 

*  Sota-aotalop.Sll.  f>f  the  muooua  membrane  much    more  coo* 

t  A  Mn  valid  UESfitioa  to  the  ibova  ■tatameot  nderably.     And    since   it  is  only  between  the 

^Imid^Al^'V'S^'^^b"^'^^'^  ""'    '*'■'*«  S"^  the  intestinal  tubes,  so  tho 

■f  u>«  idw  divida.  a  m!u  bdow'th.  laX^Sio  oambeT  of  such  tubes  which  occupy  tbe  bter- 

tkne  ot  bv  nailer  ooea.    This  condition  ma*  ba  Tsls  of  these  processes  must  necessardy  cor. 

■VuMaasmaritkathtm  tlMstructarsordtbei  respond  to  the  thickness  with  which  the  latter 

iT.C^'*?  >*•*  •»  ths  dnilaiwl  glandi  of  Brann,  an  strewed  over  tbe  surface.     Over  the  mora 

tt6-™LT.^!!?^  '"'^"' '^^    f '^."'"  projecting  parts  of  the  follicles,  the  tubes  are 

^"*  Bsj  ba  r^anlM  as  ths  more  probabU  of  the  rounded  by  a  nng  of  apertures.      Die  latter 

'*■-  belong  lo  the  inflected  upper  estremitk*  of 
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those  tubes  which  immediately  encircle  each  of  intestinal  juice,  careluUy  coomrad  the  mh* 

follicle.  ture  withdrawn  from  simple  nstube,  with  a 

When  fresh,  these  tubes  always  exhibit  the  veir  small  quantity  of  a  purer  fluid  which  wu 

structure  just  described  ;   their  only  contents  vieided  by  dogs  in  whom  the  pancreatic  tod 

being  a  clear,  structureless,  homogeneous  fluid,  oiliary  ducts  had  been  tied,  and  the  gall  bUddir 

But  from  their  minute  size,  it  is  obvious  that  made  to  discharge  its  contents  externally, 

this  fluid  can  never  be  obtained  from  their  inte-  According    to    all    these    obeerrcrs,  the 

rior  in  sufficient  quantity  for  iny  trustworthy  intestinal  juice  is  a  transparent,  visdd,  inJ 

analysis.    While  unless  the  secerning  process  strongly  alkaline  fluid,     it  contaioa  nudci, 

were  extremely    rapid,  even   the   secretion  and  round  or  columnar  nucleated  ccUs;— 

poured  forth  into  tne  tube  would  often  be  an    abortive  cell-growth,  the  admixtore  «f 

mixed  with  those  coarsely  filtered  contents  which  does  not  substantially  aflto  the  stmc^ 

ofthe  intestine  which  can  enter  its  upper  orifice  tureless  character  of  the  secretion.     Ofiti 

from  the  general  cavity  of  the  alimentary  canal,  composition  and  reactions  we  can  only  ar, 

And  as  regards  all  fluids  found  in  the  gene-  that  it  appears  to  contain  mucus  and  the 
ral  cavity  of  the  intestine,  we  ought  never  to  ordinar}'  salts ;  which  together  form  a  sobJ 
forget  that  to  procure  them  in  a  state  of  abso-  residuum,  that  amounts  to  about  2  per  ccnc 
lute  purity  is  impossible.  Under  normal  cir-  of  the  whole  quantity  of  fluid.^ 
cumstances,  the  fluid  present  in  any  part  ofthe  As  regards  the  phjrsiolodcal  properties  €£ 
bowel  can  only  be  regarded  as  a  complex  mix-  the  intestinal  juice,  it  has  the  power  of  cou- 
ture of  several  ingredients,  all  of  which  are  verting  starch  into  grape  sugar.  But  howrrer 
probably  themselves  undergoing  a  continual  obvious  the  usefulness  of  tnis  capacity,  it  it 
metamorphosis.  Could  we  deduct  from  the  possessed  in  an  equal  degree  by  so  many  other 
contents  ofthe  intestine  all  chyme,  bile,  and  animal  substances,  that  it  can  hardly  be  rr- 
pancreatic  secretion,  the  residue  would  be  garded  as  the  specific  purpose  or  fuactioo  of 
strictly  an  intetHnal  imce.    And  bv  far  the  this  secretion.f 

larger  quantity  of  such  a  juice  would  be  com-  But  the  recent  observations  of  Zander, 
posed  of  the  secretion  of  the  intestinal  tubes.  tO|^her  with  those  of  Bidder  and  Schndt, 
yow  we  shall  hereafter  find  that  analogy  sup-  claim  for  this  secretion  a  much  more  import 
plies  us  with  some  plausible  conjectures  re-  tant  office : —  an  office  which  would  cntitk 
specting  the  fluid  secreted  by  the  duodenal  the  whole  of  the  small  intestine  to  that  ap- 
glands.  While  the  closed  follicles  which  pellation  of  a  **  ventricului  ftKvra/ahafw.  * 
abut  on  the  cavity  of  the  bowel  can  scarcely  which  was  formerly  bestowed  on  the  doodc* 
furnish  sufficient  fluid  seriously  to  affect  num.  These  observers  agree  in  the  statc^ 
the  composition  of  any  mixture  which  it  may  ment,  that  the  intestinal  juice  dissolves  protno- 
contain.  Hence  whatever  the  share  tskcn  compounds,  both  in  and  out  of  the  bod«. 
by  the  villi,  the  secretory  office  of  these  tubes  And  from  the  careful  quantitative  ifjfisu 
might  apparently  be  to  some  extent  determined  of  Bidder  and  Sciimidt,  it  would  fottow,  p  < 
from  an  examination  into  the  chemical  and  only  that  its  solvent  powers  upon  tiMse  tab- 
physiological  properties  of  even  such  an  im-  stances  are  from  three  to  four  times  erestcr 
pure  or  mixed  intestinal  juice.  than  those  of  the  gastric  juice  itself^  hot  tk^ 

The  reader  will,  however,  hardly  be  sur-  in  the  Dog,  about  half  the  daily  albomen  of  a 

prised  when  he  is  informed,  that  these  condi-  flesh  diet  is  habitually  left  untoodied  b%  The 

tions  have  never  yet  been  fulfilled;  and  hence,  stomach,  to  undergo  solution  in  the  i 

that  a  satisfactory  account  of  this  interesting  by  the  secretion, 

fluid  remains  at  present  impossible.    But  he  Against  sudi  a  conclusion  I  woaM 

must  not  therefore  think  the  above  allusions  the  following  arguments,  which  together  vr- 

superfluous.     For  it  is  only  by  a  reference  to  duce  me  to  think  that  this  doctrine  ought  a»< 

these  conditions  of  experiment,-  that  we  can  at  present  to  be  accepted.  That  a  large  orrbo 

judge  how  far  we  ought  to  accept  the  state-  like  the  stomach,  with  a  definite  s»d  cd»* 

ments  made  by  various  recent  observers  re-  plicated    structure,  should  so    ncompkcitv 

specting  this  fluid.  discharge  its  single  chemical  ftinctaoo,  is  • 

Thus  Frerichs*  obtained  intestinal  juice  paradox  which  alone  involves  a  great  iaipmba- 

from  fasting  cats  and  dogs,  in  whom  a  few  bility.    This  suspicion  becomes  sttll  utrmxt 

inches  of  intestine  had  been  emptied,  and  tied  when  we  consider  that,  under  nomal  dmi»> 

at  both  ends,  about  five  hours  before  they  stances,  gastric  juice  is  always  conveyed  fo« 

were  killed.     Lehmannf  procured  it  from  a  the  stomach  into  the  intesttne  dafin|(  the  pr\^ 

fistula  of  the  small  intestine,  which  had  fol-  cess  of  gastric  digestion ;  while  it  is  endrrt 

lowed  an  operation  for  hernia  in  the  human  that  none  ofthe  experiments  by  these  obsert««« 

subject ;  and  in  which  another  fistula,  higher  auite  exclude  the  possibility  of  such  a  traa*.' 

up,  gave  passage  to  the  ordinary  mixed  con-  I'ay  more,  if  we  suppose — what  b  survN  r.  ■: 


tents  of  this  part  of   the  alimentary  canal.       .  ^i^j       -j  a^u   <j«  ^i i     i.  « 

i^m.AM^  +  :«««;*!7^i  £.*..!»  i^  — :^-.i-       a   j  Bidder  sod  Schmidt  olnsifwl  a  mach  Isrr^ 

Zander  t  Wjtituted  fistulse  in  animals.     And,  jjt    ,„  ^^it  mixed  fluid ;  bat  poiat  ort  tlu:  >• 

finally.  Bidder  §  and  Schmidt,  who  adopted  Jxed  oontenU  would  be  raised  by  th«  sdilit,-*    ." 

Frenchs'  method  without  obtaining  one  drop  th«  more  concentfrnted  ssovticMis  of  tb«  Irrtr  ■-  . 

pancreas.     Hence  I  prefer  qooUag  tht  titink 

Op,  at  p.  850.  dedaoeit  by  f^hm^w  fnoi  what  was  feubaJJj    m 

Op.  eit.  voL  ii.  p.  112.  purer  fluid. 

Koelliker,  Op.eiL  |  Compare  the  remarks  on  the  |wnrwafir  t«  .« 

LehmanD,  Loc.cir.sndBd.ilLa  835.  ina  sabs^oent  part  of  Ibisaitkle. 
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uDpcHsible  —  that  the  juice  carried  onwards  of  intestinal  tubes  by  losing  their  oval  gastric 

into  the  intestine  is  there  concentrated  by  cells. 

the  psrtisl  absorption  of  its  watery  part,  some  Hence  all  these  circumstances  throw  great 

of  the  strange  quantitative  results  obtained  by  doubt  on  the  alleged  solvent  powers  of  the  in- 

Bitider  and  Schmidt  cease  to  be  altogether  in-  testinal  juice  ;  and  render  it  impossible  for  us 

explicable.   It  may  indeed  be  ursed,  that  the  at  present  to  decide  what  is  the  exact  digestive 

alkaline  character  observed  in  the  intestinal  office  which  it  fulfils.    And  we  are  almost  as 

juice  sufficiently  proves  that  its  digestive  pro-  ignorant  of  its  quantity  as  of  its  quality.   But 

pcrties  are  not  derived  from  the  stomach,  it  is  probably  secreted  by  the  small  intestine 

But  although  the  addition  of  a  caustic  alkali  in  much  greater  amount  than  b^  the  large. 

destroyi  the  efficiency  of  gastric  juice,  still  According  to  Bidder  and  Schmidt,  it  is  poured 

such  a'  process  seems  very  difTerent  from  that  out  most  freely  about  five  or  six  hours  afler  a 

absoiption  of  acid,  or  that  gradual  admixture  meal.  And  drinking  soon  increases  its  amount, 

of  a  dilute  alkaline  solution,  by  which  a  similar  without  causing  any  converse  diminution  of  its 

reaction  would  probably  be  communicated  in  concentration.    Its  strongly  alkaline  reaction 

the  living  intestine.  And,  finally,  is  it  like  the  may  be  conjectured  to  have  some  relation  to 

onlioary  economy  of  Nature,  that  an  elaborate  that  larpe  quantity  of  acid,  which  is  appa- 

secretion  should  pass  the  pylorus,  to  be  at  once  rently  withdrawn  from  the  chloride  of  sodium 

aooihilatcd,  and  then  replaced  by  a  second  and  contained  in  the  blood  of  the  stomach,  in 

equally  comf>lex  antagonist  juice  ?  On  such  a  order  to  furnish  the  gastric  juice.    Indeed,  a 

supposition,  indeed,  there  are  many  animals  in  liberation  of  soda  or  some  other  alkaline  base, 

vboiD  almost  all  the  gastric  jmce  would  be  appears  almost  implied  in  that  of  the  hydro- 

vasted.  For  example,  there  is  great  reason  to  cnloric  acid.    But  nitherto  no  exact  analysis 

suppose  that  the  sojourn  of  food  in  the  Horse's  has  informed  us  to  what  particular  substance 

stomach  is    so  brief,  that  anything  like  the  the  alkaline  character  of  the  intestinal  juice 

itomach  digestion  of  Camivora  is  impossible,  is  immediately  due.     And  it  is  only  after  a 

But  are  we  therefore  entitled  to  assert  that  careful  comparison  of  the  composition  and 

this  organ  is  utterly  useless  ?  quantity  of  this  secretion  with  those  of  the  less 

t^och   considerations  appear  to  render  it  alkaline   bile  and  pancreatic    fluid  that  we 

Bort  probable,    that  the  gastric  juice  may  should  be  entitled  to  coi\jecture,  how  fiir  the 

retain  its    digestive   efficacv    after    passing  neutralization*  of  the  acid  peptone  constitutes 

through  the  pylorus  ;  and  that  the  presence  a  special  function  of  the  intestinal  juice.  Still, 

^  this  secretion  in  the  small  intestine  suffi*  from  the   ereat  extent  of  secretmg  surface 

c%Dtly  explains    the  solvent  powers  of  the  which  yields  this  juice,  we  can  hardly  doubt, 

jukT  wbicn  b  found  in  this  situation.  that  it  takes  a  hirge  share  in  this  neutralizing 

But  we  are  not  left  to  such  arguments  alone  process,  which  was  formerly  attributed  chiefly 

tA  disprove  the  solvent  powers  ascribed  to  the  to  the  bile.    It  probably  thus  forms  part  of 

iiteituiai  juice  by  the  above  observers.   They  that  cycle  of  alternate  decomposition  and 

receive  a  still  more  direct  contradiction  from  recomposition,  which  appears  to  be  under- 

the  experiments  made  b^  Frerichs*  and  by  gone  by  the  chloride  of  sodium. 

l^chiDann.f  These  authonties  concur  to  state.  The  vascular  arrangements  by  which  these 

that  neither  in  nor  out  of  the  body  can  it  intestinal  tubes  are  supplied  with  blood,  so 

disaolve  the  protein  compounds.     And  Leh-  closely  resemble  those  of  the  stomach -tubes, 

iBjain*a  case  may  be  regarded  as  affording  as  to  render  any  special  description  of  them 

Bach  more  than   an  ordinary  negative  re-  superfluous.    Like  the  tubes  themselves,  the 

Hiit  i  sinoe  in  it,  all  communication  between  vessels  are  chiefly  concerned  with  secretion, 

the  stomach  and  the  fistulous  aperture  made  But  while  we  are  lefl  in  doubt  as  to  the  pre» 

use  of,  seems  to  have  been  excluded.  cise  degree  or  kind  of  that  absorptive  function 

Finally,  we  mav  recall  to  tlie  reader  that  which  the  vessels  of  these  tubes  possess,  in 

iW  parallel  which  was  observed  in  the  action  common  with  those  of  all  such  mucous  sur- 

o(  the  gaatric  juice  and  the  infusion  of  sto«  faces,  we  are  perhaps  justified  in  attributing 

teach  ;>-how,  alio  wins  for  dilution  and  im-  a  special  capacity  ot  absorption  to  the  plexus 

f.urity,  we  found  the  utter  behaving  just  like  of  large  capillaries,  which  here,  as  m  the 

the  fonner.    Now,  in  striking  contrast  to  this  former  organ,  lies  immediately  beneath  the 

H^nificant  hct,  numerous  observers  ^  agree  in  epithelium,  around  their  open    extremities, 

fi  presenting  the  infusion  of  intestine  as  utterly  The    loops  of  this    superficial  plexus    are 

ir-cupable  A  that  solvent  action  attributed  by  eenerally  more  simple  than  in  the  stomach. 

Bt^iiicr  and  Zander  to  its  secretion.     Indeed,  They  encircle  the  month  of  each  tube  with 

^AKiliker  and   Ooll  have  found  the  capa-  what  is  ofken  only  a  single  ring  of  capillary 

^^y  of  digesting  protein-compounds  so  inti*  (j>fy-  258.) ;  except  in  the  neighbourhood  of 

n^tdy  connected  with  the  structure  of  the  the  solitary  or  agminate  follicles,  where  they 

I  rup«r  gastric  tubes,  as  to  be  almost  lost  in  resemble    the  analogous   gastric  vessels  in 

th«  pjIotic  extremity  of  the  Dog's  stomach  ;  forming  more  complex  meshes  (a  Jig,  20.^ 

vhcre  these  bc^gin  to  assume  the  characters  They  communicate  very  freely  with  the  capil- 

*  It  ia  impossible  to  state  whether  this  neatra- 

*  Lte.  edr.  litation  of  the  gastric  add  takes  place  during  the 

t  /^ae.  eJL  Bojoam  of  the  sastric  juice  in  the  intestine,  or  after 

X  KftrBikar,  Valcntia,  Todd  and  Bowman,  and  its  absorption  Into  the  capillary  veins  around  the 

f^^^n,  canaL 
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lari«*  of  the  nnghbouring  rillt.     And  the    for  die  most  pvt  diappnn  i  ad  the  tS, 

venouBredfcleaortEieselatterproceueiuguallr    which  an  iliM  mare  or  1^  htlm^ian 

unite  with  the  bc*nchet  ronned  by  their  con-    about  twice  the  length,  uid  UTihc  wiM,  <i 

thow  preMnt  in  the  upper  p«L    Bn  it  ■ 

rig.  caa.  „,  ^  „pp^  p,rt  of  tfie  jqnnoB  AU  iWj 


OmUlaria  ocnpyimg  Ike  lurfatt  of  At  mumu 
train  a/ tilt  tmaO  intatuit;  at  wn  m  uiu 
an  imitd  tpmrntn  in/  nJUeltd  li^,  iriUI  a 


a,  h,  capilliiln  *roiiDil  the  ariScss  of  the  faitei- 
tioal  tnbm.  At  a  their  meihn  an  mora  nDmcnxu 
■Qd  complex  thaa  at  b,  wbere  they  m  k1m«t  ra- 
dooed  to  riule  cmpiUulMi  <i  ulflira  or  ck<r)tj  of 

the  intMtiiuil  ub*. 


flux  in  k  Bmnll  vein  ;  that  sinki  Tertirallj 
through  the  mucous  membrane,  to  jota  the 
Btib-mucoLiB  plexui  which  give*  origin  to  tlw 

flU.— The  Interior  ofalinoit  all  the  tmall 
inteitine  presents  to  the  nuked  eye  a  texture 
very  like  that  of  velvet.     For  it  la  aoft  end 


shaggy:  yields  readily  to  prewure:  and,  on      Whufftm  il»wff» fart ^ A* M,^m,m 
close  eiamination,  U  evidently  compoaed  of  (*«yw»j«»te.    Jlii»iitfcri*»  *«* 


entlt  c 
innumeTHble  short  filaments,  whicl 
more  or  less  vertically  to  the  general  in 

faceofthetube.   These  filaments,  — the  dense  equal  their  own  balk.    Here  (bqr  dao  an<:-^ 

nrrangement  of  which  on  a  cooimon  surface  iheir   maumuD    length,   which    range*  (trm 

causes  this  eenerid  velvety  appearance, —  are  about  i^th  to  ^th,  or  eren  -f^xii  ot  ■{^'k  ( 

thence  usually  named  ni^i.     Their  form,  and  an  inch.    Their  form,  howerer.ii  tuO  th^"' 

their  ntuBtion,  or  office,  might  also  be  denoted  flattened  cone  (compare  j^.  2SS.  ^  A-  -  ' 

by  the  name  oT  inlatinal  or  ehylifirout  popitlir.  p.34T.)  ; — the  breadth  of  ttie  boe  of  vW^'^ 

We  have  seen  that,  in  the  stomach,  the  con-  aboutlth,  and  the  depth  alMtit^^tfa,  it*  faeft"-  i 
fluent  ridee*  intervening  between  the  tube*  are     In  theremaindo'oftneinteMine.tbr  lofik'' 

here    and   there  raised   into   slight  projec-  the  villi  gradually  reccdea  to  that  which  tM 

tions.    Theae  are  rendered  more  prominent  by  poasen  in  the  lower  part  of  the  d 

artificial   injection  of  the  subjacent  vessels,  while  their  number  also  d'    '  '  ' 

or  even  by  that  afflux  of  blood  which  ordi-  what  imaller  extent.      1 

nerily  attends  the  digestive  acL    In  the  p^lo-  extent,  the  shapea  and  ■ 

ric  extremity  of  the  organ,  these  projectrons  villi  often  prcaent  great  varietica.    B«  v  ■ 

become  more  distinct     And  just  at  its  termi-  rule,  the  lower  we  deaeend  in  the  a^"*- 

nation,  Boine  of  them  olen  assume  the  fbnii  tion  of  the  iniestrae,  the  greats  ia  the  ob^o* 

of  bluntly  triangular  and  Satteiied  folds.  of  cyliadrical    form*  we  meet  with.    VVir 

In  the  upper  part  of  the  duodrmim,  the  towards  Iheextremitrof  the  ■lenm.thefjwl^ 

villi  begin;    by    proceue*    which   somewhat  diminntion  of  their  itte  rendera  aanvof  the* 

resemble  the  gastric   elevations  just  alluded  scatty  more  than  dgth  of  aa  mA  '»  ^'' 

to,  and  occupy  an  analogous  rituation  with  DKler. 

respect  to  the  intestinal  tube*.    At  firat,  they        The  vflU  cover  the  whale  aDrlacc  J  tx 

may  be  described  as  flattened  folds,  the  out-  mucous  membrane  of  the  sntsll  mtttaii.  f 

line  of  which  i*  a  very  obtuse  triai^e,  that  cludirv   it*   vaJvulv   oooniveaic* ;   and  <*^ 

ha*  a  hroad    base  about  four   or  five  timea  eitend    to   the   free    margin    of    the    ni" 

ita  height  (i^th  of  an  inch).     In  the  lower  which  Boariu  the  comateaccBwai  of  the  (W« 

part  of  the  duodenum,  this  rudimentary  fonn  and  colon.    The  otiljr  exception  to  their  f^  i 
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HDce  oeaut  b   the  agmiaUe  fblliclea,  or  And  their  conienU  are,  eren  duriDg  futing, 

"  Ptjtr'*  palchei."     Here  tbe^   are   abMnt  (omewbat  darker   and    more  graiiubi'.     Tbe 

nwitwirreTBlMliclea  which  tiwtiher  form  nudeui,  which  occupiei  tbe   tame  ntuation 

euti  ptlcfa  i  md  becoine  thort,  (ii,  Jig.  27i,  in   both   these   varietief    of   cylindrical  epi< 

p.  358.)  blunt,  irregular,  or  eren  confiueal,  tbelium,  contaioa    a    nngte  bn^tit   ^t,    or 

■iKre  cbey  occupy  thdr  interstices.  nucleolus  :  in  rare  inatancw,  thia  I4>peara  to 

Wc  h«ve  seen  that  each  of  the  ralnila  be  double. 

raoiunntea  is  a  doubled  fold  of  membrane.  The  batemenl-mmbrme   (at  b.  Jig.  S6fl.) 

wparated  bj  ■  layer  of  areolar  tiisue.     While  does  not  require  any  special  mention.      As 

lbs  minute  intestinal  tube  luay  Blmoat  be  re-  in   the  gastnc   ridgei,  it  is  very  doaely  at< 

jtinied  IS  a  mere  membranous  lamitm,  which  tacbed  to    the    subjacent    structures,   eape- 

itinirohiled  so  as  to  surround  a  cylindrical  eially  to   the    vessels.     But   its  continuiiy 

catiljiHidb  packed  Id  a  spuing  fibrous  inrest-  with   the  similar   structure    forming  tbe  in- 

nmt.    Bottoenllusconstitutea,  asit  were,a  testioal    tubes    sufliciently  indicates   that    it 

•olid  Drocees  of  the  mucoua  membnuie.     in  is  really  a   distinct    membrane.      And   it  ia 

•noriMnce  with  this  structure,  it  consists  of  often  demonstrated  to  be  such  by  the  action 

■D  efulhelbm,  a  basement  membrane,  a  stroma  of  water  i  which,  after  tTHUeuding  it  from  the 

or  bans  of  fibrous  tissue,  tmstriped  muscle,  outer aurfBceiruKathemembreoeiintheshape 

ud  DomerouB  bl<K>d-Tesaels.     And  in  ad-  ofadelicate  transparent  bulU,fron)thegenernl 

■iitioD  to  these  constituents,  which  may  be  mats  of  the  villus  beneath. 

(ixiad  under  various  modifications  tbrougnout  The  blood  veueli  of  the  villi  are  extremely 

ibe  whole  intestinal  mucous  membrane,  tbe  numerous. 

iDUrior  of  each  villus  encloses  one  or  more  Small  arteries,  (oe.fg,  260.)  ofaboDt  -nArnth 

braschc)  of  the  lacteel  vessels  which  con-  of  an  inch  in  diaiaeter,  pass  between  the  in- 

lain  the  ebyle.  testioal  tubes.     The  base  of  each   villus  re- 

The  epiUeSiim  of  the  villi  (a.  Jig-  S59.  and  ceives  one,  two,  or  more  of  tfaese,  according 

<,/jf.e64,26^266.)consistsofBsing1elB^er  to  its    siie.     They    now    pass    upwards    in 

of  cjlindnod  cells,  which,  —  as  regards  uie,  the  substance  of  the   process,  at  some  dis- 

'l»pe,  and   general    appearance,  —  closely  taoce  from  its  surface;  and  rapidly  diminish 

'^wiible  tbose  teen  on  the  ridges   between  by  firing  off  numerous  capillaries,  into  wliich 

ilie  lubes  of  the  slomacb.     They  are,  how-  their  own  trunks  entirely  merge  at  about  tho 

"tr,  eren  more  delicate  in  their  atructure,  middleof  the  height  of  the  villus. 

"  well  •!    more  conical  in    thur   shape.  The  ultimate  capillaries  tbemsdvet  (c», 

Fig.  860. 


•*.ulBrtea  sntcring  tba  basjs  oftsch  villBsntar  lis  centre;  e  v,  Tdn>  seen  In  llis  MSIS  iiliiBlioni  A 
'■[•lUnM  Itiag  iaBMdiitcly  bcncsth  the  limitary  nierobranei  d,  lortuDug  capilUriee  occupying  Iht 
•ft  titmaitj  of  ont  vUIbi  ;  i,  limilar}'  or  baieiDeDt  membrsaa  of  the  villu,  denuded  of  its  tpithaliDtn 
\L  ^^'^  ""^  **"  *"  *^°^8^  about  }rd  of  the  usually  such,  that  the  length  of  its  meshes  ia 
■wre  diaateter.  Thev  constitute  a  net-work,  five  or  six  times  tbeir  wid£.  The  capillariea 
*hkh  hei  directly  nnocr  the  basement  mem-  are  distinguished  by  their  being  apt  to  ex- 
t^weindcoverB  tbe  wbote  villus  so  thickly,  hiUt  a  wavy  end  tortuous  course  (d.  Jig. 
b  tu  giie  it  a  vivid  red  colour  in  ii^ected  860.)  which  oflen  .'causea  their  real  length 
Thcabape*ndcom|)lcxilyof  this  greatly  to  ekceeil  that  of  the  villus  itaelf. 
s   liable  to  great  variety ;  but  ii    This  character  is  especially  marked  al  iht 
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free  extremity  of  the  tUIus: — to  the  contrac- 
tion of  the  muscular  layer  of  which  it  would 
appear  to  be  chiefly,  thoucfa  not  wholly,  due. 

The  veins  (or,/g.V60.)  come  off  from  this 
network  by  the  gradual  union  of  capillaries 
in  the  upper  half  of  the  villus,  so  as  to  form 
two  or  more  venous  trunks.  These  are 
usually  about  double  the  width  of  the  corre- 
spondmg  arteries :  they  run  at  a  distance 
from  them ;  and  often  lie  rather  nearer  to 
the  surface  of  the  villus.  Below,  these 
trunks  become  confluent  in  the  single  vein 
of  the  process;  which,  passing  vertically 
downwards,  terminates  by  joining  one  of  the 
numerous  veins  belonging  to  the  venous  plexus 
around  the  orifices  of  the  intestinal  tubes. 
And  this  latter  network  also  joins  that  of  the 
villus  by  such  numerous  communications, 
that  the  two  might  almost  be  regarded  as 
merging  into  each  other. 

The  substance  which  forms  the  ground- 
work or  basit  of  the  villus  resembles,  to 
some  extent,  that  of  the  gastric  mucous 
membrane  ;  -^  the  morphological  consti- 
tuents of  which  we  have  already  seen  to  be 
indbtinct,  except  at  the  bottoms  of  the 
tubes.  It  rarely  presents  any  definite  struc- 
ture. Sometimes,  however,  it  is  faintly  striated. 
And  occasionally  this  appearance  is  so  marked, 
as  to  approach  a  fibrous  character.  In  this  re- 
spect. It  resembles  the  papills  of  the  skin  and 
tonsue  :  —  and,  especmlly,  those  secondary 
projections  which  stud  the  fungiform  papillae 
of  the  latter  or^n,  the  basis  of  which  contains 
no  yellow  elastic  fibres,  but  is  almost  homo- 
geneous, and  often  indistinctly  granular. 

Mixed  with  this  indistinctly  fibrous  tissue 
are  numerous  delicate  cytoblasts  or  nuclei 
(b.  Jigs.  259,  261,  262,  263.).  The  larger  of 
these  attain  the  size  of  coloured  blood-cor- 

Euscles ;  while  the  small  merge  into  granules 
y  increasing  minuteness.  The  exact  re- 
kition  of  these  to  the  basis  of  the  villus  is  un- 
known. Their  general  effect  is  to  communiaite 
to  the  whole  villus  a  more  or  less  mottled  and 
granular  aspect.  This  appearance  (which  we 
hhall  find  is  increased  during  the  period  of 
intestinal  digestion)  often  obscures,  not  only 
the  vague  fibrillation  just  alluded  to,  but  the 
whole  of  the  structures  which  lie  beneath  the 
basement  membrane. 

As  regards  the  lactralt  of  the  villi,  few 
anatomical  details  have  been  more  disputed 
than  those  which  relate  to  the  commence- 
ment of  the  chyliferous  absorbents  within 
the  substance  of  these  processes.  The  pro- 
gress of  microscopical  research  has,  how- 
ever, reduced  the  controveray  within  very 
narrow  limits;  and  promises  at  no  distant 
date,  to  end  it  by  a  final  decision.  At  pre- 
sent, almost  all  trustworthy  observera  a^ree 
in  the  statement,  that  each  villus  receives 
by  its  base  a  single  (nerhans  sometimes  a 
double)  branch  of  the  lacteal  system.  It  is 
only  as  to  the  further  course  of  this  vessel 
that  opinions  differ.  Many  affirm  it  to  be 
continued  up  the  villus  as  a  single  tube,  which 
ends  near  its  apex  by  a  blind  and  often  some- 
what dilated  extremity.      Some  authorities 


modify  this  view  for  the  broato  nOi,  bjr 
stating  the  canal  to  be  double  either  si  a 
•ingle  loop,  or  as  a  bifid  and  soiDewfast  tor* 
tuous  tube.  While  others  find  that  the  cen- 
tral and  simple  lacteal  canal  ends  by  bnachnf 
into  a  network  of  more  or  leas  ooaplo  cha* 
meter,  like  that  of  the  capillaries. 

The  firat  of  these  statements  will  at  sar 
rate  apply  to  many  of  the  villi.    Nameroas 
observers  have  verified  its  accnracjr  for  the 
human  subject.     And  it  is  not  difficnk  to 
obtain  distinct  evidence  of  its  truth  ia  aone 
other  Mammalia.    Amongst  these  the  sudusf 
Rabbit  and  Calf  are  especially  suitable  fior 
examination.     If  proper  care  be  taken  to 
examine  the  chyliferoua  villi  of  these  »^ 
mats  instantly  sifter  death,  with  the  sid  of 
suitable  fluids,  we  may  easily  con?inee  our- 
selves of  the  presence  of  a  single  large  lac- 
teal tube,  with  distinct  walls,  like  that  nfftf 
sented  in  the  annexed  figure  (JSg,  26 1.).  Sock 

Fig.  261. 


7W  vOff,  denuded  of  oiiMhm^  miik  Ae  ^SmT 
m  their  imierior.    FHm  Cftc  CW/I     " 
diametert.    {After  KmiSker.) 

o,  limitary  membrane  of  the  vniva;  Iw 
basis  of  the  aame ;  c,  dilated  bUsd  tMUtmifj 
osntnl  lacteal;  <  tnmk  of  the 


i^ 


aui^e  Ucteals  are  generally  vef7  laife,  hm'ri 
a  diameter  which  cxten  anaounttf  to  aboot  o"^ 
third  or  one-fourth  that  of  the  vtlhH  nae^\ 
and  exhibit  a  dilated  blind  extreoatlf,  (r.>- 
261.)  which  neariy  doubles  their  width.  !■ 
man,  according  to  Frericba*.  they  «^ 
scarcely  more  Uban  ooc^alf  or  two-durda «/ 
this  site. 
But  it  remains  to  be  considered  whether  tta 

•  C^caL|k761. 
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taiemnt  exctades  the  po*aibility  of  b  net-  The  action  of  this  contractile  Rnparalua 
■ork,  Rich  M  has  been  affirmed  to  exist  bv  during  life  is  at  present  unknown.  Derived, 
Knate  and  othen.  Koelliker,  in  whose  tui-  as  it  no  doubt  is,  from  tbat  general  eipanicof 
miraUe  work  *  the  reader  will  find  a  copious 

uiljaii  of    the  Ifttest  obsenetionB  on   this  Pig.  S68> 

ntje«,«inu  them  all  up  very  impartially  b; 

ickDowled^ng,  that,  allhougli  be  has  never 
bnn  able  to  lee  a  ttace  of  such  reniificationa, 

■till  he  cannotventurealtogethertodenf  their 

eiisience.    On  tbe  contrary,  he  thinks  it  po»- 

dblcthit  theabove  simple  mode  of  commence- 

rnmt,— which  certainly  holds  good  for  thecy- 

lindrinl  villi, —  maj  be  exchanged,  in  the  larger 

of  ibae  proceun,  for  one  involving  the  pre- 
face of  a  greater  number  of  lacteal  canali,  or 

At  ibience  of  such  blind  extremities. 
But   in    concedine   this   much,    Koelliker 

pointa  out  — what   Valentin  +  seetns   previa 

nuly  to  have  suspected, — ttie  facility  with 

■hicb  a  striated  arrangement  of  the  dark 

baj  nraleculei  within  Die  cbyliferous  villus 

amy  be  mistaken   for   lacteal   vessels.     Nbj 

mart,  even   the   chyle  of  the  central  canal 

■oiDetimea  separates  by  coagulation  into  strite, 

■hjdicloielyiiiiitateabranchednetwork.  We 

JMj  add,  that,  in  the   various   observations  t 

■bdi  hsre  been  made  on  executed  criminals, 

ihe  poHJtBlity  of  error  has  probably  been  in- 

neunl  by  the  distended  state  of  the  vascular 

■ad  lacteal  canals  contained  within  the  ddic8t« 

Kructure  of  the  villus. 
Whatever   be    the    case  as  regards   these     FtfhicfaiKlaf  of  (^(li>ia,(mitH{  irirt  antic  acttt 

(oojecturea,  it   seems  to   me  that  tlie  l«r»e        f"™  "  J™^  *■"<*    Mastiifitd  850  diamittrt. 

■imple  tube,  and  the   minute  network,  are  far        t-V'"  Sodlii^.} 

loo  unlike  to  be  regarded  as  mere  dcsrees  of       a.  aullinc  of  the  villus;  ft,nac1d  bsnutb  thlS) 

'     '       ent  of  the  same  structure  in  difftr-    '•  "u*^'*!  of  the  nnstriped  muscie  i  d,  roandUli  nndd 


rtopment  of  the  same  structure  in  diffbr-  f-  ""'-™  "^^"^     tiV^ 

"t  villi.     In  like  manner,  the  simiile  loop  of  '"       <»■""  of  wis  vi 

Itteti  seen  hy  Henle  just  beneatn  the  base-  unstriped  muscuW  fibre  which  pervades  the 

mrot  membrane  ia   suspicious,  not  onl^  from  whole  mucous  membrane  of  the  alimentary 

ill  titoation,  but  also  from  a  fact  noticed  by  canal,  one  can  hardly  avoid  ascribing  to  it  a 

Vitmtia  and  Remak,  —  that  tbe  central  canal  function  which  is  more  or  less  similar, — if  not 

XMDetiDieii  coexists  with  it.  And  when  we  add  indeed  coordinate, — with  that  of  the  genera) 

10  the  forgoing  remarks,  that  the  majority  stratum.  That  this  func^on  is  in  some  respects 


I   have   been   unable  to   see  any  related  to  the  static  or  passive  mechan 

ndi  ramiCcatians,    it  will  seem  difficult  to  enmslancea   of   tbe  mucous   membrane,  has 

■Toid  concluding,   that  each  villus  probably  already  been  conjectured  (p.  335.J  in  speaking 

c"ntsins  a   siogfe   large  lacteal,  which  occu'  of  tbestomach.   Andlhelittlewexnow  of  the 

pit*  its  centre,  and  ends  by  a  blind  extremity,  ordinary  action   of  the  analogous   unstriped 

The  nnWor  constituent  of  the  villus  was  element  in  the  skin,  rather  confirms  than  con- 

Ent  <&covered  bv  Bruccke,  and  has  since  tradicts  such  a  supposition.    But   its  pecu- 

bctii  verified  by  ifoelliker  in  many  Birds  and  liar  position  with    respect  to  the  end  of  the 

MsnmaU.      Its  shape  is  that  of  a  thin  hollow  lacteal  trunk  in  the  centre  of  the  villus, — 

"ine,  which  closelv  imitates  the  form  of  the  to  which  it  forma  a  kind  of  muscular  and 

>i  hiienclosing  it.   Hence, from  whatever  side  contractile  envelope — has  given   rise  to  the 

II  i^  eiamiDed,  h  ma^  be  seen  as  a  double  Ion-  suspicion,  that  it   efftcts   the  propulsion   of 

eiimtmal  layer  i  which  is  placed  immediately  the  chyle  contained  in  this  canal. 
VDund  both  side*  of  the  central  Isctcal ;  and         How  far  such  a  process  really  obtains  must 

linw  deeply  within  the  villus,  as  to  be  beneath  be    determined    by    future    research,  which 

ti  veasds,  as  well  as  much  of  its  granular  baiiis.  ought  especially  to  notice   the  precise  con* 

It  is  ittore  distinct  in  the  lower  part  of  the  neclion  of  this  muscular   stratum  with  that 

tihm,  and  in  the  bu^er  Hat  specimens ;  but  is  of  the  mucous  membrane  generally.     In  lh« 

osily  obacBred  bj  cnl  globules,  nuclei,  or  pig-  meantime,  we  may  notice   that,  as  Koelliker 

•>nit.    The  nuclei  of  its  fibre  cells  are  best  justly  remarks,  an  active  propulsion  by  these 

■~o  M  tbe  addition  of  dilute  acetic  or  nitric  longitudinal  fibres  would  imply  thdr  altemat* 

'  ~' —  ■■■ ^e  tbiar  ordinary  charac-  contraction  and  relaxation."    But,  asniniiiig 


mnsde  of  all  but  mechanical  irritstioiif.    Uo««v«r 
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this  toiicnir,it  iiCTident  thatiuch  a  remittent  wrinUn  or  folds.  AmorenuDnte 

contraction  would  not  destroy'  the  claims  of  showi  that  theie  bldt  coniiu  oj 

the    abaorptiTc   act   ittelf  to  be   considered  which  haa  separated  Iroin  Ibe 

the  chief  force  which  propels  the  cliyle.    For  brane  at  the  pointa  that  corrcifoiid 

in  on^  case,  the   muicular  apparatua  would  greatest  projection    between   the 

I,.,*  i._:.  — I (hat  distention  of  the  wrinkle*  (Jig.  86t,  2.)     A  doMf 


lacteal  which  absorption  had  previously  ef- 
fected. It  would  thus,  as  it  were,  merely  re> 
gulate  and  transfer  the  mechanical  force  of 
the  latter  act  t  so  as  to  modify  it,  dther 
coDKtantly,  or  at  definite  intervals  of  time. 

Some  observers  hare  attempted  to  veriCy  the 
action  of  this  delicate  muscular  apparatus  dar- 
ing life.  Oriiby  and  Delafond  first  instituted 
such  observations  on  a  variety  of  domestic 
animals ;  and  they  have  since  been  repealed 
by  firuecke  and  Koelllker.  All  of  these 
authorities  agree  in  remarking  an  alternate 
shorteniiw  and  elongation  of  the  villus : — a 
change  of  form  which  is  so  rapid  and  marked, 
that  there  need  be  little  hesitation  in  attri- 
buting it  to  a  corresponding  contraction  and 
relaxation  of  these  unstriped  fibres.  But 
the  phenomena  seen  in  the  course  of  such 
vivisectionB  cannot  be  safdy  accepted  as  those 
of  the  healthy  animal  in  its  natural  state.  ■ 

Such  a  caution  i*  still  more  ajiplicable 
to  tbose  contiactioiii  by  which  the  villi  shara 
in  that  irregular  movement  of  the  intestine 
already  described  as  a  kind  of  rigor  wtortu. 
On  exposing  the  rilli  of  an  animal  soon  after 
death,  they  gradually  become   shorter  and 

Fig.  863. 


J%.8M. 


those  columnar  cells  which  occupy  the  free 
extremity  of  the  rillus,  freouently  causei  tha 
part  to  be  defined,  as  a  shallow  funnel,  l^  tk 
neighbouring  separated  cella.  While  ia  otiia 
instances,  a  vanable  length  of  the  wlioir  iSbi 
withdraws  from  its  cellular  inveatmest  vitt 
suchuniformity.as  loleavetheeitreniitvofikc 
latter  einpt|,  smooth,  and  unti^ured  (Jg.  'M, 
1.),  like  the  finger  ofa  dove.  Frequently,  ho«- 
ever,  some  of  the  epithelial  cells  are  det^fac^ 
It  is  obvious  that  all  these  appcarwca 
■re  referrible  to  a  cantraction  of  the  b»> 
Btriped  fibres  within  the  vitlua,  witbdrawi^  dtc 
substance  of  the  latter  from  its  epitbdy  »- 
vesEinent.  The  tDOVemrnts  which  oAa  k- 
company  these  chanm  rEsemble  those  ilmt 
mentioned  as  beheld  during  life  ;  and  cmm: 
not  taoir  FUF«i»  of"shorteningorelongauon,towhichatc«o»»- 
'  ^^iUin.  wri-afc*  Fhm  IM,  .m,^it^^f  '*?"»  ^''cd  lateral  ditplacenenU.  The  in* 
At  deg  ^urdg  i^ttr  Jealk.    JUaaiiiflid  100  diamt-     "'   "*'''  occurrence  IS  limited  to  tiM  pcml 

wider  ;   at  the  same  time  that  their  stufuw  opsnlog  into  tli«  islMUnc  m  is  n»i  ww  i  ta  ^Wa  ■ 

fa  aeDCnlly  thrown   into  circular  trsnsvene  pnnw  Inyeilon  of  ihs  vllli_Grabraa<IW«lMl 

"  rtmu^  that  llielr  snifwc  htaxLm  wnakW  mi 

pala  St  ths  tlDM  rf  tbdr  » 

gMMral  tUs  Tlaw  oTths  actioa  of  onMiipad  Hbrc,I  staacas  Imply  n  awcb  d 

Host  coofta*  mysslf  *vy  rtluctant  to  aocapt  it  an  stractanb  ai  to  thiDw  g 

Its  prtsant  avidsnca.  vlsw  which  wi 

*  Farr-lawyi>«'^'°C^t'>*P^ithaIirltatioii, 


:h  woold  ia tSTftN  tbaa  M  part  «f  a  I 
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which  immediaUly  nicceeds  death.  And  their 
dunriog  m  nrelj  protracted  beyond  •  few 
minuta. 

Ciaget  in  lie  bUE  duriag  t^eitxm. — Dur- 
i^  ibe  (ft  of  digeitWD,  the  villi  undergo  cer- 
t*ia  Dodceible  alierBtiona.  At  thia  period, 
tbej  receive  an  increased  efflux  of  blood  ; 
UM  become  both  larger  and  sorter.  They  ac- 
quireagreateropacitv  ;  sobs  to  aj^ear  whiter 
by  reflected,  and  darker  hj  trBntmitted,  tight. 
Ine  nuclei  and  cells  which  occup}'  their  ia- 
terior  are  peatly  increased  in  numtKT  and  dia- 
tinctncM.  And,  finally,  after  the  ingeation  of 
iood  containine  the  uaual  fatty  ingredienta, 
1  portion  of  Uiete  may  be  found  occupying 
lite  imetior  of  the  villi  uienuelrea. 

The  ptoceaa  by  which  fatty  matter  pene- 
tntci  the  villus  to  enter  the  lacteal  in  its 
ccaire,  deaervea  our  apedal  attention,  from 
Ibe  bet  that  it  coostituiea  the  origin  of  the 
chyle.  At  present  we  shall  limit  ouraeUea 
tas  description  of  the  appearances  actually 
obserred,  in  connection  with  the  mucous 
nanbrane  of  tlie  alimentary  canal. 

The  firal  step  towards  the  absorption  of 
Ac  filitjr  matter,  consiBta  in  its  entry  into  the 
tfMhdhifn  whicb  invests  the  exterior  of  the 
niiiu.  Each  columnar  cell  of  this  covering 
ii  padually  filled  by  a  large  oil  globule  j  which 
wcoptei  the  whole  of  its  cavity,  wirh  the  ex* 
MplHM)  of  that  small  portion  devoted  to  its 
niidnu,  Iliis  change  first  implicHtes  a  few 
KMured  ^ithelta;  and,  by  rendering  them 

Fifi.  265, 


intervals.*  Gradually,  however,  all  the  cell) 
become  similarly  affected ;  to  that  the  entire 
villus  euuntea  the  tiered  appearance  juat 
alluded  to. 

The  next  Btcfi  towards  the  abaorption  of  die 
fatty  matter  conaiats  in  the  minute  subdivi- 
sion of  the  single  oil  globule  {ptA(-  SCG.) 
which  occupie*  the  epithelial  celL  The  way 
in  whicb  tbia  proceaa  occurs  is  unknown : 


Fig.  SGS. 


rgmtfdmiiifabimtlmiliimna/Urfirdimgt  ■tow- 
Bf  dm  atrt  tftaWf  rsM  KBltrrul  qHlAdu  m  il# 
mifia,    Mif^JUaiamr  —  ^'    


trishlu 


.    ,  k  rendered 

Is  by  their  btty  coDtents. 

■ore  rcfractile,  often  causes  va 
the  nrbx  of  die  villus  to  offer  I 
fut  of  bfigbt  spots  {b.JIg.  i6i.)  and  darko- 


TmlaUdtpiAdialctBtframae^UyiaMenbiriiigAt 
aiiorptian  of  fat  nlo  Ot  lacUaU.  {AJlBtd  fiam 
Koemtr.)   Magnified  SbO  a 

a,  coltunnar  epithelisl  rtO,  occupied  hy  tiMj 
molecules;  £,almilar  cell,  cDDtuning  nver^  small 
oll-dropi)  c,  ■imilu'  cell,  encloiiiiK  ■  liiigle  oil- 
drop  ;  d,  similar  cell  completely  Slled  by  a  lai^er 
oil-drop.    Ilie  upper  or  free  end  ottha  cell  (at  d) 

J9  CDDCSTS. 

but  the  result  of  the  change  is  to  give  the 
columnar  cell  p  darkly  granular  appearancv 
(a,  Jig  866.),  in  which  we  may  often  distio- 
guiab  separute,  though  minute,  fatty  mole- 
cules. These  molecules  are  next  found  in 
the  substance  of  the  villus  itself,  thou^ 
chiefly  towards  its  sur&ce  aud  free  extr^ 
mity  ;  —  to  the  apex  of  which  latter  part 
they  are  often  limited.f  From  the  tub- 
stance  or  matrix  of  the  villus,  the  molecules 
of  fat  are  then  transferred  to  the  lacteal  trunk 
occupying  its  centre ;  which,  in  the  most  fa- 
vourable instances,  they  define  a*  a  slender 
column  of  dark  fatty  granules. 

How  far  the  above  proceaa  constitute!  a 
mere  act  of  physical  imbibition,  it  is  difficult 
St  present  to  determine.  But  that  it  is  so,  at 
least  in  part,cen  scarcely  be  doubted.  For  the 
experiments  of  Matteucci  X  (which  are  con- 
firmed in  all  their  essential  particulars  by 
Valentin^)  prove  that,  when  adilute  alkaline 
solution  and  a  faintly  alksline  fatty  emulsion 
are  separated  from  each  other  by  an  animal 
niembrane,  diffusion  occurs  between  them. 
And  the  circumstances  actually  present  in 
the  intestine  are  even  more  favourable  to 
such  a  transit  than  (hose  which  obtmned 
in  the  ei[>erimenta  of  these  observers.  The 
lymph  and  blood  are  sometimes  more  alkslina 
than  the  solution  which  they  made  use  of. 
The  degree  in  whicb  the  tenuity  of  the  delicate 
cell-wall  of  the   villus   exceeds  that  of  the 

•  Tbesa  appwrsnces,  alluded  to  by  Trtricht  (Op. 
eU.  Sl  8M.)  and  detailsd  by  KoellikeT  {Op.  dtp. 
167.),  were  noticed  by  ms  eight  jtma  (go  in  tbe 
haman  subject. 

t  ThslargerdiopSMmeliaiesMcniDthiatilnation 
sre,  1  believe,  tbe  reiull  of  accidentsl  violenca  to 
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compound  membrane  forming  the  diffusive 
septum  in  their  experiments,  would  propor- 
tionately favour  the  resulting  transit  of  the 
separated  fluids.  And  since  the  continuous 
movement  of  the  chyle  is  probably  aided  by 
forces  independent  of  any  mere  act  of  dif- 
fusion, the  force  of  suction  thus  added  must 
itself  conditionate  a  more  active  transit  than 
that  which  they  witnessed  in  the  inert  en- 
dosmometer. 

On  the  other  band,  there  are  good  reasons 
for  regarding  the  reception  of  fatty  matters 
as  a  much  more  complex  phenomenon,  and 
the  result  of  what  we  may  venture  to  call 
more  vital  processes.  For  the  way  in  which 
ether  and  other  solvents  act  upon  the  chyle 
appears  to  prove,  that  the  fatty  contents  of  its 
molecules  are  still  oily  {  and  not  saponified, 
like  such  diffused  fluids.  And  while  the 
position  of  the  capillary  plexus,  and  the  rapid** 
ity  and  quantity  of  its  stream,  render  it  pro- 
bable that  any  merely  diffbsive  action  would 
disproportionately  affect  the  blood — which 
by  the  way  is  often  more  alkaline  than  the  chyle 
— a  chemical  and  physical  comparison  of  these 
two  fluids  would  seem  to  show  that  the  re- 
verse is  actually  the  case :  that  a  larger  quan- 
tity of  fat  is  taaen  up  by  the  lacteals  than  by 
the  blood*ve8seIs»  This  view  is  also  con- 
firmed by  the  results  of  violent  inflamma- 
tion *,  or  of  great  interference  with  the  blood- 
vessels f :  —  changes,  neither  of  which  would 
probably  have  much  direct  effect  on  the  physical 
action  of  an  independent  system  of  tubes,  but 
which  are  nevertneless  alleged  entirely  to  pre- 
vent the  formation  of  chyle.  In  any  case,  it 
would  seem  that  there  are  strict  limits  to  the 
quantity  of  fatty  matter  which  can  be  absorbed. 
Hence  when  the  amount  of  fat  present  in  any 
particular  region  at  all  exceeds  what  its  villi 
can  tuke  up,  it  is  passed  on  to  other  portions 
of  intestine  ;  failing  absorption  by  which,  it  is 
ultimately  dischai^ed  unchanged  in  the  faeces. 

IrUeitmai  FMcfet.X — We  pass  on  to  the 
description  of  a  class  of  structures  which  are 
essentially  closed  sacs;  and  whichi  represented 
in  the  stomach  by  the  lenticular  glands,  pervade 
all  the  remainder  of  the  intestinal  canal  under 
the  two  forms  of  sotiiart^  and  agminate  M' 
Hcfet :  the  latter  being,  as  their  name  implies, 
essentially  clusters  of  the  former. 

Agminate  JbUiclei.  —  Of  the  very  numer^ 
ous§  names  which  have  been  bestowed  upon 

*  Frerichs  Loe.  eiL 

t  Fenwick  in  **  Uncel  **  for  1845,  p.  64. 

I  The  etjnnology  of  the  word  **JbUiclt^  qoita 
permits  its  application  to  these  closed  sacs :  to  which 
indeed  it  seems  desirable  that  we  shoald  restrict  it, 
in  speaking  of  the  varioos  coostitaents  of  the  intes- 
tinal mucons  membmne. 

%  Until  a  more  uniform  nomenclature  is  adopted, 
it  seems  advisable  to  enumerate  a  few  of  these 
names.  Such  are  the  titles  of  gtandtdtt  PtyeriawBg 
agadna  Peyeri ;  gimdmla  amrtgaia  ;  glandula  agmi- 
nata ;  venemiarum  aamima  ;pfexM$  mtaiinalei ;  piaqtiet 
gaufHtM;  and  finaUy,  Feytr't  patchet.  The  latter 
uncouth  designation  is,  perhaps,  that  most  com- 
monly made  use  of  in  this  country.  But  as  Peyer 
appears  to  have  been  anticipated  brourcoontrynian 
Grew  in  the  discovery  of  these  structures,  there  is 
the  lees  need  of  dingug  to  one  of  those  anmaanjag 


these  follicles,  that  above  made  use  of  mtvm 
preferable ;  since  it  best  connotes  both 
their  structure  and  arrangement.  There  are 
generally  about  twenty  clusters  of  tboe 
agminate  follicles  scattered  throogbont  the 
small  intestine.  Their  shape  is  eoanBoaW 
that  of  an  oval,  having  a  length  about  Mire 
its  width.  They  are  situated  on  the  free 
border  of  the  bowel,  or  opposite  to  the 
attachment  of  its  mesentery ;  and  nsoJlf 
correspond  to  about  the  lower  three-fifths  of 
the  small  intestine,  or  to  that  part  of  it  whidi 
is  regarded  as  the  ileum.  Ueoce  tbcy  have 
been  looked  upon  as,  in  a  certain  scnar, 
characteristic  ot  this  region.  But  they  sooe- 
times  extend  into  the  jejimum,  being  scattered 
sparingly  throughout  its  lowest  aegiacatk. 
And  they  may  rarely  be  found  even  ia 
the  duodenum.  In  such  caaea,  their  entire 
number  is  usually  about  twice  or  thrice  that  of 
the  average  given  above. 

But  amid  all  their  variations  of  noaiber, 
sife,  and  extent,  the  agminate  fullidei  kcb 
to  retain  a  certain  predominant  rdatioa  to 
the  end  of  the  ileum.  For  it  ia  here  that  thcv 
are  both  largest  and  most  numcroos.  AaJ 
while  in  the  remainder  of  the  small  nMestiBe, 
their  length  is  usually  rather  under  dian  ofir 
an  inch,  nothing  is  more  common  than  to  find 
tlie  immediate  neighbourhood  of  theifio'^ccil 
valve  occupied  by  a  single  imegnliir  duster;— 
which  has  a  lengtli  of  two,  three,  or  eves  fear 
inches,  and  a  width  which  carries  k  rounJ 
f  Js  or  fihs  of  the  inner  circumference  oTtiie 
intestinal  tube. 

Fig.  267. 


A^mmatt/oiiieiea  a§  ssea  if  rHUrted  fyU.    .Vi 
JUd  i  diamHtn.     iAptr  A'atlbiM*.) 


^  a,  general  mncous  surface  with  villi ;  k    . 
sions  Isading  to  the  several  follicles;  c,  iatcn»t 
between  them,  covered  hj  small  villL 

On  examining  the  mucous  OMmbraneof  i.  r 


surnames,  which  every  practical  teacher  ofaMtutt 
will  probably  ame  with  the  author  ia  ikak  -i 
vary  objectJonabTa. 
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bovd  bj  reflected  light,  at  a  place  corre-  very  characteristic  appearance.*  In  like 
ipoodii^  10  ■  cliuter  o(  agmiiiate  rollides,  we  nuniicr,  the  villi  in  their  immediate  neigh- 
■ee  tint  it!  authee  (which  is  raised  above  bourhood  oftea  appear  to  radiate  outwardi 
the  rat  of  the  intestine,  but  haa  no  very 

•liarp  line  of  demarcation  from  it)  ii  occii-  Fig.  269. 

pied  bjr  a  number  of  irregular  shallow  de- 
prenioni  (i^.  867.},  at  tolerably  uDitbrm  dis- 
tances from  each  other.  But  whea  mtpected 
b]'  tfaoamitted  ligbt,  these  fbssn  are  rqjlaced 

Fig.  868. 


PaMim  o/a  chaitt  of  agmiuaU  faOidet. 
a.  a,  follicles  endrclad  \>y  apertara  of  thg  uitts- 
tinal  Igbes  in  the  form  of  ■  ring ;  (,  ihort  and  oti- 
tnae  villi,  occupying  thB  Inlemli  of  tbs  follicles] 
c,  apertum  of  intestinal  tub«,  opening  liregnlarlf 
in  tagaa  intervals. 

from  a  point  correiponding  to  the  CPntre 
of  the  fossa.  And  both  tliev,  and  those 
more  equidistant  to  the  several  follicles,  ere 
very  different  from  the  villi  seen  elsewhere  :  — " 
beingfewer  (^j%.  269;  o.J^. 870.), shorter, 
of  more  irregular  form,  and  often  confluent 
at  their  bases. 

To  demonstrate  the  structure  end  arrange- 
ment of  the  several  constituent  folUcleit  of  the 
agminate  clusters,  requires  great  care,  and 
very  delicate  manipulation.  At  the  free 
surface  of  the  mucous  membrane,  they  are 
extremely  difficult  to  Isolate;  both  from 
their  great  tenuity,  and  their  intimate  union 
to  the  neighbouring  tubes.  Hence  the  beat 
■Mtb,  a,  »nn  by  ira„^lit^  liyhi.  Mag-  way  of  gaining  access  to  them  is  from  the 
atami  6  dtamitttrt,     (AJier  Bodim.)  outside    of    the    intestine,    where   they   may 

a.««.«surf«eaflhcllenm;  ^^  op-jne  often  be  seen  through  the  peritoneal  and  mus- 
wpoodins  to  the  several  follid^  cuiarcoats-t  The  removal  of  these  tunica 
brings    them    directly   into  view.      To   this 


bicooparativelyopaque^int  (fi^b,Jig,  268.),  method  of  examination  must  be  added 

ofaboat  the  aiie  of  a  millet  seed  1  the  aggre-  ful  section   in  the   vertical  and  horicontal 

pnon  of  which   renders  the   whole    cluster  planes. 

nrf  diaunctly  visible  by  this  mode  ofexami-  A  proper  combination  of  all  these  method! 

unon.    Fmally,  the    cluster  may  often    be  of  investigation  reveals  the  following  facts.— 

rKopused  extemBlly,  from  the  bulging  of  the  Each  follicle  is  a  shut  sac :  having  a  roundihb 

ptriiofMal  coat  wbidi  it  causes  in   this  situa-  form,  but  a  somewhat  conical  apex,  which  is 

tioD.     Indeed,   its    constituent  follicles  may  directed  towards  the  surface  of  the  mucous 

•eoKtiiDea  be  seen  glimmering  through  the  membrane.     Their  diameter  varies  from  1  to 

•Iciicale  Muscular  tunic.  8  or  3-50Ehs  of  an  inch.     The  base  of  each 

Each  such  cluster  is  composed  of  anumber  is  in  contact  with  the  muscular  coat(which  ia 

of  follicles,  varying  from  twenty  or  thirty  in  somewhat  thinned  in  this  situation) ;  and  is 

the  smaller,  to  at  least  one  or  two  hundred  in  united  to  it  by  an  areolar  tissue  that  resembles 

Uie  larger,  specifDcns.  A  careful  examination  of  the   ordinary   loose   sub-mucous  texture,  in 

the  nwcous  surface  shows  that  the  depressions  which  the  follicle  is  imbedded  by  the  greater 

juM  mentioned  do  not  lead  to  any  apertures,  part   of  its   bulk.     The   short  apex   of  the 

tut  are  terminated  by  ■  smooth  surface,  the  follicle  extends   upwards  between  the  lower 

coomity  of  which  somewhat  diminishes  thnr  extremities   of    the    intestinal    tubes  ;    end, 

inrD  depth.     It  is  only  at  the  margins,  and  in  below    their   middle,   it   terminates    in    the 

thr  iniervBls,  of  these   fossE,   that  we  find  i----     --■  ■-■      -■- -    ■     -<■   ->-                   ■ 

the  tubes   and   villi  proper  to  the  small  in- 
tcMioe.     And  both  of  the«e  latter  structures 

*re  somewhat  modified.     Those  tubes  which  — .  , _ 

inuaedWdv    aurTOUDd    each  depression  have  tbsl  sem  in  .  v.nic J  section.     Hence  it  is  perbap* 

.   dmilar    Of    dlipticl    arrangement;     so  gjrti^Jy  d"  »«  P™""  « o"r-<b«teatioa  of  tie 

tW  their    orifice*    generally    form    a  ring  t  Especially  after  bavin- been  rendered  opwiae 

«   ten    to    twenty    tubea     m     the     fossa  by  luaking  in  dUata  adds,  wUch  eoagnlats  Iheif 

{tvmA  *,/g.  WO.),  and  thus  give  rise  to  a  eoptanta. 
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B,  ihort  and  conkil  tHU  larRmnding  th«  fbUicIa  i 
b,  InUKiiuI  tub**  In  ths  uine  ntuitioa ;  c,  moicn' 
br  itntBiii  of  the  mnMnu  mnnbnna;  i^  rabmn- 
caw  WMlw  tiBBe,  In  which  the  folliclg  it  ebitBf 
ritoaMdt  (.dreiiUr  larcr  of  tha  miucDlar  CMt; 
j;  lODgitadJiulIaj'sroruieiametp^  peritonei]  om1| 
Ik,  Iblllch  cnelodD^  nadcucoDUoU;  i,  apex  of  tha 
Mlicla  pcqeeting  into  tba  carit;  of  the  bowal. 
interrenM  between  the  follicle  and  theblerior 
of  the  bowel  (at  i,J%.  B70.)  U  so  delicate, 
thmt  ita  exact  anatocnjia  noteaaily  verified  by 
vertical  aectioiu.  It  appears,  however,  to  con- 
list  of  a  vei;  •mall  quantity  of  indistinctly 
fibroua  tiMue ;  which  eaclosei  aoine  capillaries, 


inned   bj  ih 


and  »  covered  by  the  ordinary  layer  of  »- 
lumnar  epithelium. 

The  frequent  rupture  of  the  follKle  in  ttrii 
situation  baa  led  many  to  r^ard  it  m  titbtt 
poaaesaing  a  permanent  oriSce  here,  or  k- 
quiring  one  by  a  kind  of  natural  detiiiceMt. 
But  later  researchea  aeeni  to  ahow  that  thia  opes 
atatc  is  quite  exceptional  and  acddeat>l;baif 
due  to  diaease,  putrcbction,  or  mj^fc— i>fJ 
violence.  The  author  caa  at  leaat  eipriM 
hLi  own  conviction  that — ai  Boefam  long  ip 
alated, — theagminate  rolli<4ei  are  doted  »-■ 
This  concluaion  ia  rnucfa  confinned  t 
fact,  that  the  rolliclea  of  aooic 
altogether  beneath  the  mucoua  n 
the  tubes,  and  quite  distinct  bom  both  at 
them  ;  so  as  to  lie  wholly  in  the  sob-MuoM 
areolar  tissue.*  While  the  VMcular  wra^ 
inents  which  we  are  about  to  deacribe  koi 
equally  incompatible  with  any  theory  of  tfaeir 
normal  dehiscence. 

Each  of  Iheae  folliclea  ttaentially  mnMi 
of  a  capsule,  enclosing  a  numbet  of  ie&Mt 
capiltanea,  the  interstices  of  which  are  oov 
pied   by  a  cell-growth   cunsistiiig  of  iviuM 

The  eaptuU  ia  a  stnicttire  which,  thoi^ 
analogous  to  a  basement  membraoe,  diSn 
from  Buch  a  delicate  homogeneous  lamina,  botk 
in  beins  much  thicker,  and  in  oflerin  m  to- 
distinctly  fibrous  teiture.  In  smooth  ootiT 
BuHiice  contains  elastic  fibres,  and  is  attadiej 
by  loose  areolar  tissue  to  tlie  mnonnibif 
Bub-mucous  structures. 

The  oeuflt  of  the  follide  OBrt  a  nn 
peculiar  Brrsngement.  The  small  nrterwi  b 
thesub-mucuus  areolar  tissue  give  off  branckfi 
that  ramify  amongkt  the  aeverd  foOida  "f 
each  "patch;"  and  tfaui  form  a  netwvft  of 


jmtfil*  faOkr—  «/  flf  SaUil  t  at  mm  tf  a  Hantamlal  xrMH^ 
lirirhrigtU.     (jjttr  KtaOiktr;  finm^  mjtttimif  F*^) 


nni  bfttkoriamUmtHx^mftmt^mU^  ^ 


unr  an^.     K,ajar  aomnmrj  /ran  ^  iBfMaaa  Of  rtm.) 
nlnnU  vmseIs  niraunding  Iba  csprala  of  tba  sgralnata  (bltldas  i  t.  It  Iv  daBcatteafd 
panetnting  their  interior,  and  banding  back  from  e,  e,  (^  the  caalna  of  the  felUdH. 


^  penetnting  «~.  ^»nn,  _~  .^.■^~g  ^ 

capillary  arterjea,  chiefly  occupying  the  bori- 
sontal  plane,    Theae  reatels,  which   *"  '" 


.__    rith  the  capnile  of  the  follicle,  btiA 
Compwa  Koellilnr,  (^  oL  p|l  lift.  » 


STOMACH  AND  INTESTINE.  359 

«p  mtonumerouicftpillariefl  of  about  ,-i^th  noticed  what  is  very  poBsiblv  the  opposite 

of  ID  tndi  in  diameter.     The  latter  surround  extreme  of  the  cell-life:  —  the  cavity  of  a 

the  flMmbnuKNis  wall  of  the  follicle  with  an  large  cell  filled  with  large  angular  corpuscles, 

irregular  plexus.    But  where  they  reach  the  These  corpuscles  are  sometimes  nucleated ; 

middle  of  that  part  of  it  which  projects  into  they  have  albuminous  reactions ;  and  they 

the  interior  of  the  intestine,  they  are  curved  appear  to  be   produced  from  the  ordinary 

bark  upon  themselves  ;  so  as  to  form  long  cells  of  the  pulp.    They  ultimately  disappear, 
loops,  that  radiate  from  a  central  space  quite        The /unction  of  the  agminate  follicles  it  is 

oQcovered  by  vessels.    And  this  appearance,  impossible  to  specify.    Few  organs  in  the 

which  was  depicted  long  ago  by  Boehm,  does  body  have  been  the  subject  of  more  numerous 

hot  represent,  at  the  surhice  of  the  follicle,  speculations: — speculations,  the  absurdity  of 

vhat  the  more  recent  researches  of  Frei  prove  most  of  which   renders  them   unworthy    ot 

to  be  the  vascular  arrangement   that  per*  any  serious  mention.    And  hence,  although 

Tsdet  the  whole  of  its  interior.    The  injections  what  we  know  respecting  the  structure  of 

of  this  anatomist  show,  that  the  capsule  is  not  these  organs  justifies  (or  rather  reouires) 

only  surrounded  by  the  network  just  men-  some  attempt  to  indicate  their  physiological 

tiooed,  but  is  also  penetrated  by  a  number  of  import,  the  mistakes  of  others  may  well  teach 

minute  eapillaries.     These,  which  are  of  a  os  how  much  caution  is  requisite  in  making 

still  smaller  diameter  than  the  former  ves-  such  cotgectures.    They  are,  at  most,  mere 

kU,  leave  them  at  right  angles,  and  reach  guesses  at  truth. 

nearly  to  the  centre  of  the  follicle,  before        The  contents  of  the  follicle  have  just  been 

looping  back    again  to  its  exterior.      And  stated  to  be  composed  of  a  cell-growth  that 

finally,  some  of  the  uppermost  of  them  have  lies  in  contact  with  a  large  vascular  surface, 

been  traced  by  Koelliker  uniting  to  form  the  Hence  it  is  in  the  reaction  of  these  innu- 

ndicle  of  one  or  two  veins  of  about  TrAn^th  merable  minute  agents  on  a  copious  and  rich 

of  an  inch  in  diameter;  which  descend  verti-  nutritional  fluid   exsuded    from  the    blood, 

cally  through  the  follicle,  without  receiving  that  we  must  look  for  the  chief  office  of  the 

any  farther  branches  fix>m  the  neighbouring  follicle.    The  fiict  of  various  stages  of  cell-life 

capillaries.  being  present  simultaneously,  appears  to  in- 

The  remaining  eonienti  of  the  follicle  form  dicate,  that  the  cells  do  not  merely  select 
a  foft  pulpy  mass.  This  is  remarkably  con-  certain  materials,  but  more  or  less  produce 
tiaited  with  the  contents  of  the  neighbouring  them ;  by  a  process  which,  directly  or  indi* 
lacteals,  in  the  fact  that  it  is  always  of  a  pale,  rectly  —  by  absolutely  consuming  their  tissue, 
•eroi-transparent,  greyish  colour;  while  the  or  otherwise — involves  their  own  decay  and 
btter  are,  during  digestion,  of  a  brilliant  death.  So  far,  then,  the  agminate  follicle,  which 
white,  llie  application  of  reagents  under  the  closely  resembles  the  vascular  gland  in  its 
nicroscope  shows  this  greyish  pulp  to  be  structure,  might  be  conjectured  akin  to  it  in 
composed  of  a  proteinoits  substance  closely  its  function  ;  —  that  function  being  a  choice 
ikin  to  albumen.  The  addition  of  water  from  the  nutritional  fluid  of  certain  of  its  con- 
causes  it  to  swell  up,  and  effects  its  partial  stituents,  which,  afler  undergoing  a  metamor- 
lolution.  And  as  re^gards  its  structure,  the  phosis,  are  subsequently  returned  into  the 
owBs  consbts  of  a  moderate  ouantitv  of  general  current  of  the  blood, 
fluid,  mingled  with  a  variety  of  cells.  These,  But  such  a  view  omits  to  recognize  some  of 
however  different  in  their  characters,  may  the  circumstances  it  ought  to  explain.  And  it 
probably  be  all  reduced  to  various  forms  especially  neglects  one  which  must  be  sup- 
of  cell-growtb,  on  the  one  hand;  and  various  posed  of  great  importance :  namely,  the  situa- 
Kages  ^  the  retrograde  solution  of  blood-cor-  tion  of  the  follicle ;  or,  in  other  words,  its 
putcles,  on  the  other.  The  latter  process,  peculiar  relation  to  the  cavity  of  the  intestine, 
though  by  no  means  uncommon,  appears  It  is  obvious  that  the  position  of  the  agmi- 
always  due  to  an  extravasation  of  a  more  or  nate  follicle  with  respect  to  the  intestinal  canal 
less  accidental  character.  It  is  the  cell«  will  admit  of  a  double  interpretation.  On  the 
growth  which  constitutes  the  specific  histo-  one  hand,  the  materials  on  which  its  enclosed 
locical  character  of  these  albuminous  contents  cells  have  to  act,  will  probably  be  derived 
of  the  fbllide.  from  the  contents  of  the  alimentary  canal,  as 

The  cell-growth  ranges  from  distinctly  nu-  well  as  from  the  blood.    And  on  the  other 

eleatedceUs,  of  ^^^th  of  an  inch  in  diameter,  hand,  they  may  be  ultimately  excreted  from 

to  cdh  of  about  one-half,  and  through  these  the  body  through  the  intestine,  as  well  as  re- 

to  oodei  of  barely  one-third,  the  above  site,  turned  into  that  system  of  closed  canals  which 

The  hater,  however,  are  of  nearly  the  same  the  blood  vessels  compose, 
bulk  as  those  contained  in  the  largest  cells.        The  deeree  in  which  the  intestine  forms  the 

Hence  it  would  seem  that  the  process  of  channel  of  such  an  ingress  and  egress,  must  of 

growth    which    these    differences    indicate,  course  depend  upon  the  directness  and  effi- 

consists  chiefly  in  the  isolation  and  removal  ciency  of  the  communication  between  its  ca- 

of  the  cell-wall,  from  its   previously  close  vity  and  that  of  the  follicle.     Hence,  where 

Hl^osidon  around  the  nucleus.  In  the  Sheep,  the  two  are  in  such  close  contiguity  to  each 

^'ovever,  Koelliker  has  sometimes  observed  other  as  in  the  case  of  the  agminate  glands 

"Beodogeooiia  multiplication  of  large  cells,  by  of   the   human   subject,  we    may  presume 

*  Aibdivisioa  of  their  nucld.    And  in  other  that  an  efficient  transudation  of  this  two- 

from  the  same  animal,  he   has  fold  nature  really  does  obtain.    But  where, 

A  A  4 
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as  in   some    of  the   follicles  of  the  Calf,  vascular  and  lymphatic  systems,  Thns,  dor* 

the  cavity  of  the  intestine  is  separated  from  ing  digestion,  they   become  so  swoUco,  u 

that    of   these  minute    sacs    by  the   inter-  to  projirct  from  the  inner  surface  of  the  intc** 

vendon  of  a  thick  compound  mucous  mem«  tine:  —  a  condition  that  may,  perhaps,  be  doe 

brane,  it  is  difficult  to  avoid  the  conclusion  ;  to  increased  absorption  from  toe  intestine,  but 

that   a  transit  of  their  fluid    contents,  in  is  better  ascribed  to  that  energetic  detcrama- 

either,  direction  can  only  obtain  to  a  conip»-  tion  of  blood  to  the  whole  of  the  imewinil 

ratively  small  amount.  structures  which  then  takes  place.    During 

In  addition  to  these  important  relations  the  violent  drain  of  cholera  the  same  tumii 

between  the  agminate    follicle    on  the  one  condition  obtains:   probably  from  a  stmilir 

hand,  and  the  vascular  and  intestinal  cavi-  cause.    And  finally,  the  remarkable  panUd 

ties  on  the  other,  recent  observations  have  between   the  disease  of  these  follicles  laJ 

shown  that  there  is  a  third,  which  is  perhaps  that  of  the  neighbouring  meaenteric  gUDdi« 

(^uite  as  intimately  connected  with  its  func-  which  is  seen  lx>th  in  phthisis  and  ttphoid 

tion  :  —  namely,  the  connection  of  the  follicle  fever,  is  a  strong  additional  argument  tor  tbe 

with  the  commencement  of  the  lacteal  system,  reality  of  that  analogy  which  physiology  iadi- 

For  the  general  analogy   of  the  intestinal  cates  to  exist  between  the  two  stnicinreaw 

follicle  to  the  vascular  gland  is  far  surpassed  .  SoUiary  foiUdet,  —  The  wobtary  fMeie$  ve 

hy  that  dose  structural  resemblance  which  so   completely  what  their  name  implies— 

Koelliker  has  shown  that  it  possesses  to  the  isolated  structures  of  the  same  kind  as  tboM 

follicles    of  the   lymphatic     glands.      The  which  are  aggregated  to  form  the  "patch* 

hitter,  indeed,  exhibit  a  remarkable  similarity  —  that  any  further  description  of  their  ni- 

to  the  structure  of  the  agminate  follicles.  Like  nute  anatomy  would  be  quite  superfoook 

them,  they  enclose  vessels  as  well  as  cells,  Indeed,    those    smaller   patches  which  sre 

within  the  cavity  formed  by  their  limitary  wall,  formed  by   two  or  three  follicles,  nay  be 

Hitherto  it  has  certainly  been  found  impossible  almost  regarded  as  a  transition  betweea  the 

to  verify  the  presence  of  lacteals  within  the  ^'solitary"  and ''agminate'*  amngemcnt  But 

aeminate  follicles;  or  to  establish  the  existence  these  scattered  solitary  foUiclea  are  seUoa 

of  any  direct  communication  between  their  or  never  surrounded  by  a  definite  circle  of  the 

cavities  and  that  of  the  lacteal  vessels  them«  apertures  of  intestinal  tubes.     And  they  oftai 

selves.      But    in    spite   of   this,    it    seems  sustain  villi  of  the  usual  size  and  sbspe. 

certain,  both   that   the  lacteals  occupy  the  Their  number  is  extremely  Tariable.    Sone- 

patches  in   numbers  quite   disproportioimte  times  they  seem  to  be  altogether  absent.  But 

to   the   small   and   few  villi  here  present ;  a  very  careful  examination  will  now  and  thca 

and  that  they  possess  the  closest  proximity  show,  that  such  a  deficiency  is  one  inappear- 

with  the  contents  of  the  follicles.    Such  a  **  ance  only  ;  and  is  due  to  the  very  alight  decree 

conclusion   must,   I   think,  be   drawn   from  of  distention  which  obtaina   in  tiM  foUicks 

Bruecke's  researches ;  in  which  the  cavity  of  reallv  present      Whether  thia   expbnstioe 

the  follicle  soon  became  slightly  coloured  with  would  always  hold  good  ia  more  doobt^: 

reddened  turpentine,  which  had  been  injected  though  the  remarkable  constancy  with  which 

into  the  lacteals  by  compressing  the  distended  these  structures  are  found  in  moat  aaifliih 

intestine.  and  in  the  human  foetus  ia,  to  any  the  lean, 

It  renuuns,  however,  for  future  researches  a  strong  confirmation  of  ita  gcmial  truth. 

to  determine  how  far  this  view  is  correct,  mid  In  other  instances  they  are  strewn  thicUj 

whether  the  agminate  follicles  do  really  par-  over   the  whole  intestinal  canal,  frooi  the 

take  of  the  nature  and  office  of  lymphatic  oesophagus  to  the  anus.     Such  an  exce^i^s 

glands.      In    any  case,  their   very  variable  development  is  perhaps   strictly  a  morfaiJ 

number,  and  their  occasional  absence,  would  phenomenon.    But  it  is  also  capable  of  ci- 

seem  to  indicate,  that  (like  the  similar  struc-  planation  as  a  mere  collective  h>pcrtropliy  ^- 

tures  always  present  in  the  tonsils,  and  some-  an  overgrowth  which  results  in  an  iocteneJ 

times  found  in  large  numbers  within  the  mucous  number  of  these  minute  organa,  instead  4.f 

membrane  of  the  stomach)  their  function  is  nn  increased  size  of  each  individiial  follicle. 

either  not  very  important;  or — what  is  far  Which  of  these  two  views  is  the  more  convrt, 

more  likely  —  can  be  more  or  less  replaced  by  will  only  be  decided  when  we  know  more 

that  of  other  kindred  organs.    And  from  the  respecting  their  office, 
number  and  size  of  these  follicles,  we  may        They  usually  (Kcupy  the  whole  of  the  mili 

perhaps  conjecture,  that  their  merely  quanti*  and  brge  intestine  in  oonsidcnble  no»br«. 

tative  effect  on  the  chemistry  of  the  organism  They  are,  however,  more  numerous  ia  the 

is  not  very  great.  latter  of  these  two  scgroenta  of  the  di«ev> 

The  little  that  is  known  of  their  changes  tive  tube.     And  here  they  alao  preicoi  s 

in  health  and  disease  confirms  what  has  just  hu-ger  size,  as  well  as  what  b  gcnersfljr  s 

been  stated  respecting  their  relations  to  the  deeper  situaticm  in  the  sttb^mocoas  anvlar 

tissue.      Hence  the   depressioo    that  inlJ- 

*  That  dh«ct  communicstioD  between  the  agini-  cates    the   follicle  in  the   small  jntrtfiar  u 

MU  folUcljs  and  the  Iscteal^  which  flrueckc  de-  exaggerated,  in  the  krge  intestine,  into  a  deep 

S^^/Sl'^t^^fcSrr:."^^^^^^^^  fos«i;  which,  commendng  by  a«a|«^ 

appealed,  and  by  its  diminished  intensity  of  hoe :-  ^^  ^^"'<ij«»  ""^^  .••.  ^}  paaaea  dowawvu. 

as  well  as  Inr  the  fiust,  that  the  agminete  follicle  never  between  the  opposed  aidea  of  a  lew  eootiro* 

contains  white  chyle.  ous  intestinal  tubes,  to  terminate,  netf  thctf 
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lide. 


OD  tbe  bul^g  lurface  of  the  fol- 


.,         SruHit'i  glandi.—  The  K- 

BKtning  coDstituent  of  the  corapound  intes- 
linal  meii^rBiie  is  one  wbich,  uDlike  all  tbe 
pncedit^  niaute  organs,  is  limited  to  a  very 
wiall  Mginent  o(  the  canal.  It  consists  ofa 
niimber  of  highly  ramilied  tube«,  whifb  are 
uuiall;  tenDctl  the  glandt  of  Brunn,  but 
night  preferably  be  named  the  ratxame  or 
iaedaul  glmdi.  These  glands  occupv  that 
upper  part  of  the  small  intestine  alreadr 
ditiioguuhed  as  the  duodenum;  of  which 
•egmeat  they  are  thus,  as  it  were,  the  nitiinki 
imlex,  or  the  characteristic  structure. 

The  racemose  glands  are  small  "  conglo- 
bate "masses;  whith  in  their  size,  structure, 
umI  position,  closely  reeemble  those  accessory 
uliirary  organs  that  stud  various  parts  of  ihe 
mucoiu  membrane  lining  the  cavitj'  of  tJia 
iDCHJth.  Like  these  "  labial "  and  "  buccal " 
glaodi,  they  occupy  the  sub-mucous  areolar 
tisnie :  and  are  therefore  best  examined  by 
pjnoingout  apiece  of  the  duodenum  on  sorae 
Ui  luriace,  with  its  mucous  side  downwards, 
loJ  then  carefully  removing  the  serous  and 
■Hiscular  coats,  auch  a  dissection  easily  ex- 
potes  ihem,  as  small  roundish  white  graoutei 
of  ibout  the  size  ofa  millet  seed. 

They  rary  considerably  in  size  and  arrange- 
mcnL  Immediately  beyond  the  pylorus,  ther 
ire  of  oae-tenth  to  one-ei^tb  of  an  incn 
b  diameter ;  and  are  present  in  such  num- 
ben,  as  to  form  what  is  almost  a  glandular 
lajcr  sround  thia  part  of  the  intestine.  £ut 
loaer  down  in  the  duodenum,  their  size 
dwindles  to  one-half  ur  one-third  of  the 
ibore:  and  their  scattered  grains  gradually 
bjtwne  more  sparing  in  number ;  untU,  shortly 
before  the  termination  of  its  inferior  trausverte 
ponioo,  they  cease  altogether. 

(>n  tracing  out  the  structure  of  an  isolated 
daodenal  gland  under  the  microscope,  it  is 
KCD  to  consist  of  numerous  lobules;  which 
•rtsggtcgatedinlo  a  nngle  mass  (c  r,y^.  E7S.), 
bj  sn  enTeloping  layerof  fibrous  tissue.  And 
OB  ^tplying  a  still  higher  magnifying  power, 
otcb  of  these  lobules  may  be  again  resolved 
hitD  nnaller  ones,  which  resemble  a  bunch  of 
pa|ies,anJco(ulilute  the  true  or  ultimate  acini 
of  the  gland.  As  seen  in  afu,  these  vesicles 
hsie  B  giobtilar  or  slightly  polyhedral  form; 
■sd  ■  diameter  which  is  about  ^^th  to  j^th 
(oe  an  tTcrsge,  xinth)  of  an  inch.  But  when 
KTiaraicd  from  each  other,  they  often  exhibit 


which  intervene  between  the  rudimen- 
tary villi  present  here.     The  valvuUe  conni- 


-_  ^S^_v>;^ 


JtsOBiKMc  or  dHodrnal  ghiul,  a*  Mm  I'n  a  vertiad 
SKtioii  a/'(A(  (fHadnim.    JVagniJled  40  diametert. 

a,  inteatlnal  lubes;  b,  mnscalir  ■tntum  dT  the 
mucous  laembrsne!  c,  c.aciiii  of  tbe  duodenal  gland, 
wbich  Dccnptea  tba  aubmocoos  snxilar  tisane;  d, 
tranaverse  ISTVi  of  tbe  muBcnlu' coat;  e,  lonKitadi- 
nal  layer  oT  iha  moscalar  cuat ;  /,  peritaQeil  tunic 
of  [he  twwel. 

ventea  are  not  permeated  by  any  such  ducts. 
But  in  ell  other  parts  of  its  surface,  the 
general  mucous  membrane  is  pretty  evenly 

Fig.  273. 

Diagnan  of  At  amngenml  af  l/it  hbiiki  ofa  daedt- 


itwtermtDal   dils 


I  tube*,  which  a 
ihonselvea  about  two-thirds  of  this  size.  On 
tnciag  these  minute  tubes  towards  the  general 
DucouiiurCtce,  they  will  be  found  uniting  with 
other  nmilar  ones,  to  form  lancer  ducts.  The 
Mcctmve  union  of  these  with  other  ducts 
bnncd  in  tbe  same  way,  and  of  these  larger 
iluns  with  tbeir  nei^bours,  gradually  cause* 
sU  their  cavities  toconveige  into  asingle  canal 
of  outlet,  whicfa  i*  tbe  proper  efferent  duct  of 
thtghad.  This  duct  now  passes  between  tbe 
iBlCMioal  tubes  before  described,  to  t^n  on 
>b*  free  sor&ce  of  tbe  intestine,  in  tbe  depres- 


a,  duct  of  the  lobule ;  ft,  collBt«n1  branch  of  thia 
duct ;  r,  tbe  acini  sround  inch  ■  duct  ia  lilu ;  d,  tbe 
ssnis  separated,  and  Ibe  duct  unfolded. 

studded  by  their  apertures,  two  or  more  some- 
times passing  through  it  in  company  with  each 

Hence  each  of  these  gland*  may  be  briefly 
described  as  ■  tube,  which  branches  repeatedly, 
and  ends  in  very  minute  canals,  with  some- 
what vesicular  eilrcmilies. 

The  whole  of  this  involution  of  mucous 
membrane  is  composed  of  the  usual  elements  j 
namely,  limitary  membrane  and  epithelium. 
The  former  constituent  offers  no  peculiarity 
worthy  of  note.  The  latter  consists  of  a  single 
tessehited  Isyer  of  cells.  These  have  a  poly- 
gonal and  slightly  flattened  shape,  which  some- 
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what  memUei  that  of  the  cells  lining  the 
amaller  branches  of  the  itraight  urinur}'  tubulcH, 
Where  the  ■mailer  tubes  converge  to  form  the 
efferent  duct  thit  perforates  the  mucous 
membrane,  these  celU  are  exchenged  for 
•hort  cjriinden,  the  structure  of  which  rapidly 
mervea  into  that  of  the  ordinary  columnar 
epitnellum  of  the  general  intestinu  surliice. 

Ajt  regards  the  ircrsfjon  of  these  ncemoie 
glands,  we  can  only  state  that  their  ducts 
contain  a  structureless  mucus,  which  has  an 
alkiiline  reaction. 

With  such  an  imperfect  knowledge  of  its  na- 
ture, we  can  scarcely  wonder  that  the  office  of 
this  fluid  remains  unknown  to  us.  Like  many 
other  animal  matters,  it  converts  starch  into 
sugar.  But  until  the  precise  rapidity  and  energy 
of  this  change  have  been  established,  it  is  im- 
possible to  determine  how  far  this  action  is 
really  comparable  to  that  of  the  saliva.  From 
the  close  resemblance  between  the  sub-mu- 
cous glands  of  the  mouth  and  these  of  the  duo- 
denum, many  have  assumed  them  to  prepare 
■  salivary  fluid.  But,  besides  that  we  are 
not  warranted  in  regarding  the  secretion  of 
the  buccal  glands  as  identical  with  the  saliva 
{of  which  it  Ibrins  but  a  very  small  ingredient), 
a  very  moderate  knowledge  of  histology 
might  suffice  to  indicate  the  danger  of  inferring 
the  nature  of  any  secretion  From  the  mere 
arraniceiiient  of  the  structures  by  which  it  is 
fumished.  Hence  it  must  remain  for  the 
present  undecided,  whether  this  mucus  is  a 
salivary  or  pancreatic  fluid ;  or  merely  a  more 
concentrated  Ibrm  of  intettinal  juice,  secreted 
by  glands  which  here  reach  a  higher  degree  of 
development  than  that  attained  by  tha  shcwt 
cylindrical  tubes  of  the  rest  of  the  bowel. 

Large  htteiline.  —  The  remaining  portion  of 
the  aliineotary  canal  forms  the  Im^e  talfttine 

F,g.  27*. 


ic mtd  I  r,M.rti.'i{k 
grot  mlettm.er.i  ifiohe*  Gedvw,  0cm.);— s 
name  which  alludes  to  the siselhstiiaoccf  In 
chief  chsracteristics.  Beginning  at  the  (crwi- 
natton  of  the  ileum,  b  the  right  ihae  lona.  it 
passes  upwards  to  the  under  sur&e  of  the 
liver.  Here  it  turns  at  a  right  angle,  bmI  nais 
horizon  tally  below  the  stomach,  to  the  left 
etiremity  of  this  organ.  By  a  aecood  beoi 
it  here  resumes  the  vertic*!  directioii,  laij 
then  passes  downwards  towards  the  left  ihK 
fodss.  In  thia  reeion  it  undergoes  •  r^wi- 
able  curvature^  which  has  the  shape  of  the 
italic  letter  S.  From  the  lower  end  of  this 
"tigmoid"  flexure,  it  passes  obliquely  towinh 
the  median  line ;  waere  it  termiosMs  is  * 
straight,  abort  tube,  that  runs  venicsllj 
through  the  pelvis  to  the  outlet  of  the  lux. 
Hence  the  entire  segment  of  large  inteatiDebia 
the  shape  of  a  horse-shoe;  and  forma  ahr^c 
bend,  which  is  concave  downwards,  and  pss» 
almost  round  the  cooGnes  of  the  abdtnea 
before  endinii  at  the  inferior  extremity  of  Cbii 
cavity.  While  its  general  arraiwentM  it 
such,  that  the  intestiiMl  canal,  whiA  divajci 
from  the  median  line  at  the  lower  cad  t( 
the  (Esophagus,  returns  (o  it  shortly  befarc 
terminating  m  the  posterior  or  lowtf  sqbM 
of  the  trunk. 

An  accurate  measurement  of  the  kngrh  sdJ 
width  of  this  tube  ia  oppoaed  by  the  ^fi* 
cutties  already  alluded  to  in  the  ewe  of  li* 
small  intestine.  My  own  obMrvatioas  >odU 
indicate  an  average  length  of  from  fcor  to  lii 
feet,  and  a  mean  diameter  of  abont  If  iot) 
inches;  —  the  (wo  measurements  usually  rwj- 
ing  inversely  to  each  other,  except  in  tWeosn 
of  extreme  distention  or  c  "'  "    """^ 

both  respectively  ii 
tsneously.  Hence  the  large  intestine  tai 
about  a  quarter  the  length,  and  twice  the 
width,  of  ute  smalL  From  soch  an  tsiiawtt 
we  may  conclude  that,  while  its  ofMciti  i> 
almost  equal  to  that  of  the  narrower  U^ 
its  active  surface  is  scarcely  half  as  bntr- 
And  even  this  great  dilftrence  b  ouch  m- 
creased  by  the  absence  of  villi  and  vshvla 
conniventes  from  the  interior  of  tha  bsfs  »• 

Like  the  rest  of  the  canal,  the  wall  «f  iht 
Inrge  intestine  is  composed  of  the  serous,  bov 
eular,  and  mucous  coats;  and  ofreaseh,  ■<"*■• 
and  lymphatics,  which  are  distributed  totbr* 

The  nature  and  arrangement  of  ihnt 
tunics  vary,  however,  in  the  aeraal  p«to  ^ 
the  tube.  And  theae  diArencca,  aidri  by 
others  which  afTect  iu  nae,  shafx^  and  ■»» 


following  scgments;- 
the  c 


tinguish  a 

ng  portion,  and  a  tigmaUJknnt  sad,  taslh, 
the  rectam.  Tha  anatoay  of  ^A  of  these 
will  demand  a  brief  notice. 

The  oircaw  (cjtgi.  «7«.  m.)  {furmtAyittd 

CEng.;  UMrfZterw,  Oerm.)b  theirstaaJ 
_est  iH  these  segments.  Its  anangrt^  —T 
be 'ilcscrib«d  as  due  to  the  hct.  that  its  msII 
iniestinc^  instead  of  being  nmply  eoMma^ 
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with  the  large  QXke  the  ttomach  with  the  duo-  stated,  altogether  absent.  Tlie  close  relation 
denum),  opens  into  it  at  right  angles  to  its  axis,  of  these  longitudinal  and  transverse  septa  to 
and  at  some  distance  from  its  conunencement ;  the  length  and  width  of  the  bowel  is  well 
Ro  as  to  leave  a  blind  extremity  of  the  ^^wr  shown  by  the  effect  of  cutting  across  or  re- 
tube  at  the  site  of  their  mutual  junction.  The  moving  its  three  bands,  and  then  distending  the 
me  of  this  euUde-^ac  generally  exceeds  that  of  tube  by  artificial  inflation.  This  obliterates 
the  remainder  of  the  bowel ;  it  being  larger  than  the  "  falciform  folds  "  or  transverse  septa ; 
any  other  part  of  the  alimentary  canal,  with  and  thu4  converts  the  sacculated  intestine 
the  single  exception  of  the  stomach.  When  into  a  canal,  the  length  and  diameter  of  which 
modeiatelv  distended,  its  diameter  ranges  from  are  nearly  double  of  what  it  formerly  pos* 
t\  to  3(  mches  ;  and  its  length  is  about  as  sessed  when  retained  in  its  proper  shape  by 
much.  Its  vertical  extent  is, however, somewhat  its  longitudinal  bands  or  **  taenise." 
arbitrary ;  since,  though  defined  in  part  of  its  The  terou$  covering  of  the  coecum  is  chiefly 
circumference  by  the  aperture  of  the  ileum  remarkable  from  the  closeness  with  which  it 
and  bv  the  ilio-cscal  valve,  it  is  elsewhere  generally  attaches  the  bowel  to  the  fascia  over 
only  ufflited  by  an  imaginary  line  drawn  the  iUacus  muscle.  When  the  tube  is  but 
around  the  tube  at  the  fevel  of  the  latter  moderately  distended,  it  covers  only  its  ante- 
orifice,  rior  surface.    Extreme  contraction  can,  how- 

The  nhuttion  of  the  caecum,  in  the  left  iliac  ever,  render  it  a  more  complete  covering;  and 

fossa,  allows  it  to  vary  considerably  in  size,  may  even  produce  it  into  a  kind  of  nieso- 

without  undergoing  any  marked  change  of  its  cecum  behmd  the  bowel.    While  conversely, 

rebtioos.    Bound  down  as  it  is  to  the  fascia  great  distention  of  the  tube  reduces  the  peri- 

orer  the  iliacus  muscle  by  peritoneum  and  toneum  to  a  partial  investment ;  which  occu- 

k)Ose  areolar  tissue,  its  enlargement  merely  pies  but  a  third,  or  even  less,  of  the  intestinal 

caoses  it  to  displace  such  portions  of  the  small  surface. 

intestine  as  may  hitherto  nave  shared  the  oc-  The  mucout  membrane  of  the  coecum  differs 
cupadonofthe  iliac  fossa.  Af^er  its  distention  in  no  essential  respect  from  that  of  the  re- 
has  removed  these  firom  its  anterior  surface,  mainder  of  the  large  intestine,  the  structure 
it  reaches  the  anterior  wall  of  the  belly  in  the  of  which  is  continued  up  to  the  very  edge  of 
Uisc  region ;  where  its  sixe,  shape,  and  con-  the  valve  which  severs  it  from  the  ileum, 
trnts  can  be  more  or  less  recognised  during  The  caecum  has  three  apertures:  —  one,  a 
life,  by  the  ordinary  means  of  physical  investi-  large  opening  by  which  its  cavity  is  directly 
gstion.  continuous  with  the  colon  ;  a  second,  which 

The  above  dimensions  render  it  obvious  communicates  with  the  small  intestine,  and  is 

that  the  sfkape  of  the  csecum  is  somewhat  guarded  by  a  double  valve  ;  and  a  third,  which 

gMwhir.  This  shape  is,  however,  modified  by  opens  into  the  slender  vermiform  appendix, 

the  arrangement  of  its  muscular  layers;  which  Ileo-agcat  valve, — The  opening  into  the 

here  begin  to  offer  a  peculiarity  that  is  main-  ileum  is  situated  at  the  upper  border  of  the 

taincd  throughout  the  whole  of  the  colon.  The  ccecum  ;  on  its  left  side,  and  a  little  poste- 

noiform  external  or  longitudinal  layer  present  riorly.  The  structures  which  bound  and  define 

in  the  small  inteatine  is  here  contrasted  by  one  this  opening  are  collectively  termed  the  iieo^ 

which  b  separated  mto  three  flattened  bands,  aecal  or  the  ileo-coUc  valve : — although  these 

that  occupy  the  side  of  the  tube  at  nearly  equal  names  ought  in  strictness  to  be  limited  to 

distaneea  (rom  each  other.    In  the  cmcum  one  those  separate  portions  of  the  entire  intestinal 

of  these  (and  the  larger  of  the  three)  is  ante-  valve  which  their  etymology  would  indicate, 

rior;  one  posterior ;  and  one  external.     And  The  arrangement  of  the  intestinal  tunics 

all  three  of  them  become  continuous  above  in  this  valve  is  best  seen  by  inflating  and  dry- 

vith  the  corresponding  bands  around  the  as-  ing  that  part  of  the  intestine,  which  includes, 

ecnding  colon.    Between  these  slips  of  muscle,  together  with  the  last  inch  or  two  of  ileum,  the 

the  bowel  presents  a  more  or  less  dilated  and  caecum,  and  the  commencement  of  the  colon, 

projectiog  external  surface ;  which  is  again  sub-  On  cutting  out  a  piece  of  such  a  dried  prepara- 

difided  by  transverse  constrictions  into  subor-  tion,  so  as  to  gain  a  view  of  its  interior,  we 

dinate  pouches  or  sacculi.  On  laying  open  the  aee  the  valve  as  represented  in  the  accom« 

howel,  and  removing  the  mucous  membrane  panying  figure  (Jig.  275.)     The   small  in- 

fram  its  inner  surfrce,  it  may  be  seen  that  these  testine,  generally  mclining  slightly  upwards  as 

tTMsverse  constrictions  are  in  reality  formed  well  as  backwaitls,  passes  towards  the  cKcuro, 

hy  the  cifoular  moscnkr  coat ;  which  gives  off  at  what  is  thus  a  rather  acute  angle.     lo- 

pfojections  or  incomplete  septa,  that  compli-  stead,  however,  of  opening  into  the  bottom  of 

cate  the  general  cavity  of  the  tube,  by  adding  one  of  the  sacculi  of  the  caecum,  it  selects  for 

a  BCfflber  of  supplementary  cells.    These  cells  its  entry  the  exact  site  of  the  deepest  and 

are  arranged  in  three  vertical  rows  ;  which  are  roost  projecting  of  those  transverse  constrict 

erpsrsted  by  ridges,  that  correspond  to  the  tions  which  project  into  the  cavity  of  the  larse 

ettcraal  depressions  formed  by  the  lonsitu-  intestine.     This  constriction    occupies    the 

dioal  bands  above  mentioned.  Between  tnese  inner  side  of  the  bowel ;  and  is,  as  it  were, 

hands,  the  *  hamMtra^  or  pouches  of  the  bowel  split  up  by  the  entering  ileum  into  two  laminae ; 

fwwwesa  a  mtiscttlar  tunic  of  very  inconsidei^  — -  an  upper  and  a  lower,  an  ileo-colic  and  an 

able  tfaicknets :    the  transverse  or  circular  ileo-caecal  {e%f%Jlg»  275.)     While,  at  the  same 

layer  being  reituced  to  a  thin   membranous  time,  the   hitherto  cylindrical  calibre  of  the 

laniaa;  and  the  longitudinal  being,  as  before  amall  intestine  is  gradually  reduced  to  a  hori» 
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lontal    >Ut    OP    fisiurc,    u    it    eaten    ibii    cootwt.  and  shut*  t.ffUieairiljorih«ilo»] 
'*'"''  from  that  of  the  CKcum.    WliileujupriBn 

towaniB  a  more  actiTc  diUtadon  of  Uk  Wp 
^ig.  vi^  intciUne  —  whether  of  the  CEcnm,  ot  colon 

—at  once  bringi  about  a  dote  ippcniuMi  of 
the  two  poitioni  of  the  ralre.  And  shH- 
ever  aid  may  be  givcD  to  thti  mataal  ifpoa- 
tion  of  the  aurfacea  of  the  valre  tn  iu  m 
active  muacular  contraction  durii^  iSt,  an- 
thing  it  more  certaiD  tfian  that  iu  domt  a 
etscntiallf  independent  of  anj  luch  rkal  |n> 
ceM.  For  the  gradual  and  equable  iMoMe 
of  the  CBcum  with  liquid  in  the  dad  latgca 
can  also  produce  this  remit. 

Nor  is  it  difficult  to  undentand  bow  ml 
a  closure  is  effected.  ThepasKigeof  tbecol>• 
^  tents  of  the  hirge  inteitine,  otct  eitlwr  pliM 
of  the  valve,  presses  it  against  the  opposu 
tme,  so  as  at  once  to  close  its  orifice  Be- 
sides this,  the  free  tnargina  of  the  valve  bra 
segments  of  a  larger  circle  than  its  attsdwJ 
ones.  Hence  they  are  diaproponkmui; 
tightened  by  the  same  diatcnling  forte  ii 
this  wav,  the  double  curve  of  each  bmias  ii 
soon  reduced  to  a  straight  line,  that  t«a^  a 
into  euct  appontion  with  its  antacooM.   N> 

,    .■       ,   V    .,           .            ..  twolipsof  the  valve  applied  to  eadiotbff. 

a,  terminstion  of  the  tloain;  b,  ssnnd  nir  coon-  Tho  n^l.,  ™rj         -tT."*»  '"  »<■  v.™. 

c,  ^KPni ;  d.  -nuisverse  «.™.ri.l  on  p™jecling  kTli  u- f       A^  ^      exceptions  to  thi.  nde  Du; 

the  cBcum  from  its  inosr  surfata ;  «/  viTlve  .*pi-  ^  *"""''  '"   """=  ^^  '"   *hich  the  ilno 

rating  the  small  from  the  lirgL'  iatsiiine ;  e,  its  ha-  ""^  cttcuni  are  filled  simullaneouiily.     Sock  ( 

liioiital  iteo-rotic  lamina;  /,  its  more  obliqut  ileo-  process  of  distention  necessarily  ocean  id  ii 

CBCal  lamina  j  g,  the  vermiform  appendix  of  the  rases  of  mechanical  obstmction  of  the  dips- 

""""■  tive  canal  below  this  valve:  as  a  result  of  ibc 

Such   a  description  at  once  explains  the  downward  flow  of  the  eontenUof  the  tma.. 

farm  at  the  vulvc:  —  how  each  of  its  xej;-  intestines.     And  since  it  obvionsl)'  dHtakU 

tnenta,  for  example,  constitutes  a  crescenlic  the  aperture  by  the  ajwlication  of  a  eooaur- 

meoibrane,  the  [ilune  of  which  meets  that  of  force  from   the  side  of^the  ileum,  its  mcdu- 

ita  fellow   at   an  acute   angle,   and   the   free  "'cal   action   is  so   aiinple  m   to  reqiOR  m 

edge  of  which  ia  directed  outwards  ;  — and  further   expIanalioD.      Its  effect  may  indnd 

how  both  end  anteriorly  and  posteriorly  in  ■  be  seen  in  the  oecum,  aa  usuallv  inffrt*^  vtj 

commisaure  or  fold,  that  gradually  decreases  dried.* 

in  depth  as  it  passes  either  forwards  or  back-  The  function  of  thia  valve  tberelwe  ofei 

warda  round  the  intestine.  a  complete   contrast  to  that   by  wfakb  ibc 

Aa  regarda  the  detdls  of  its  construction,  stonuco  opens  into  the  small  inteatine;    For 

each  segment  of  the  valve  is  chiefly  formed  «bile  it  aSbfda  little  or  no   obstacle  to  m 

by  the  prolonfpition  of  a  corresponding  por*  onward  tnsnait  of  tbe  couteota  of  the  oral, 

tion   of   the   circular  muscular  fibres  of  the  it  resolutely  bars  the  wav  to  all  rcgurgitatkia 

ileum,  together   with   a   few   pro|>er   to   tlie  — an  action  which  we  have  already  icea  i> 

large  intestine.      The  assistance  afforded  to  exactly  reversed  by  the  pylorua.     And  tven 

these  by  the  attachment  of  tbe  peritoneum  ">  the  abaencc  of  mfbnnalion  ntptea^  ibc 

and  the  longitudinal   fibres  of  the  ileum,  to  details  of  in  active  contraction,  its  stmctur 

the  fixed   margin   of  each   aegnient,   is   well  entitles   us   to  conjecture,  that   the  grtaier 

shown   by   the  eScct  of   dividing   the  Utter  part  of  its  efficiency  depends  upon  a  pMU". 

•tructures.     For  after  such  an  injury,  mode-  and   therefore   ptrtnaneat    mediankm;  aul 

rate  traction  draws  out  the  valve  into  a  siir-  oot,  aa  is  the  case  with  tbe  pylorus,  oa  aa  »• 

fiice,  which   is  directly  continuous  with  the  termlttcnt  (and  vilalj  aboneniog  of  ita  muf 

lower  end  of  the  amall  intestine ;  and  at  the  cular  fibres. 

same  time  converts  its  horizontal  slit  into  a  The  use  of  the  ckcuhi  is  evidottly  that  c^ 

large  elliptical  aperture.     The  difference  be-  tonniog  a  receptacle,  in  which  the  eoaUarii  if 

tween  the  ileo-aecal  and   ileo-colic  portions  the  small  ioiestiiM  may  aojoarri  far  a  ccnsm 

consista  chiefly  in  the  liict,  that  the  plane  of  time,  before  passing  onwards  inlo  tlie  cuba, 
the  fiirmcr  la  more  oblique,  and  Its  margin 

more  concave,  than  that  ofthe  latter.  ■  Haoea  it  Is  aoicely  a  snrasflMmi  imiIm  u 

The  medunupi  of  thia  valve  may  be  easily  *^^  tbatlnexaminliwsBchBprs|antlBa«>Mu*i 

deduced  from  its  structure.     In  all  states  short  •'"?•,'•  «""•''.  t^at  th«  patalom -«*«  u- 

•factud  dUtention.,he  passive  contraction  IT^'.;  ^*^S.:iSrrf*S;'v^*r^' 

af  «•  nuacular  walls  no  doubt  uaurea  tbeir  bMathy  UWog  bodr^ 
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For  Qot  oa\f  are  its  shape,  size,  and  direc-  Grmmdarm^  Oerin.),  which  forms  by  far  the 

Hon  such  as  admirably  adapt  it  to  this  pur-  greater  part  ofthe  large  intestine,  extends  firom 

pose,  but  its  development  in  different  species  the  ilio-cascal  valve  to  the  rectum.     Starting 

and  individuals  closely  corresponds  to  the  from  the  right  iliac  fossa,  it  passes  vertically 

degree  in  which  such  a  delay  is  advantageous  (tf,^.  274.)  up  the  posterior  wall  ofthe  belly, 

to  durestion.    Thus  the  large  cascum  of  the  and  on  the  rignt  side  of  the  snine,  until  it 

Herbirora  is  contrasted,  in  the  Camivora,  by  reaches  the  under  surface  of  tne  liver.    A 

one  of  iMit  inconsiderable  size  and  development,  sudden  turn  at  a  right  angle  marks  the  end 

While  there  are  grounds  for  conjecturing,  that  of  this  atcendmg  portion,  and  the  b^inning 

the  habitual  use  of  a  vegetable  diet  is  capable  of  its  traruvene  part.     The   latter  sclent, 

of  increasing  its  sise  in  the  human  subject,  though  tolerably  horizontal,  forms  an  arch 

In  all  of  these  respects,  however,  its  develop-  (tfjig*  274.)  with  the  convexity  forwards,  so  as 

mcnt  does  but  parallel  that  of  the  remainder  to  pass  around  the  projecting  spine  and  aorta, 

of  the  lafge  intestine.   We  may  therefore  defer  Below  the  spleen  it  merges,  by  another  rectan- 

roosidering  the  nature  of  its  secretion,  and  gular  bend,  into  the  descending  colon  (d^fig* 

the  changes  undergone  by  its  contents,  until  274.)   This  takesmuch  the  same  course  on  the 

these  segments  of  the  bowel  have  also  been  left  side  of  the  abdomen  as  the  ascending  colon 

noticed.  does  on  the  right ;  and  opposite  to  the  crest  of 

The  vt^mifoim  appendix  (gJSg*  275.)  which  the  ileum,  it  ends  by  becoming  continuous 

is  80  named  firom  its  resemblance  in  shape  and  with  the  sigmoid  flexure  (*,Jig>  274.)»    The 

site  to  a  worm,  is  a  small,  smooth,  cylindrical  latter  portion  is  attached  by  a  short  roesen- 

tube;  that  opens  into  the  caecum  below  (and  tery  to  the  lef^  iliac  fossa;  and  it  terminates 

rather  postenor  to)  the  aperture  of  the  small  in  the  rectum,  at  a  point  corresponding  to  the 

intestine.    Its  length  varies  from  one  to  four  left  sacro-iliac  symphysis, 
or  fire  inches :  its  diameter  from  about  a  fourth        The  relations  of  each  of  these  segments  to 

to  a  third  of  an  inch.  Its  attached  end  of  course  the  ac^acent  textures  and  organs  may  be 

ihares  the  situation  of  the  contiguous  part  of  easily  deduced  from  their  coiuae  as  described 

the  ciecum.     Its   distal  extremity  is  usually  above. 

frte;  and  may  hence  be  found  in  almost  any  Thus  the  ascenSng  colon  lies  on  the  right 
situation  which  its  length,  and  that  of  the  kidney  and  quadratus  lumborum  muscle,  from 
short  mesentery  that  binds  it  down,  together  which  it  is  onlv  separated  by  loose  areolar 
illow  it  to  take.  Its  opening  into  the  c«cum  tissue.  On  its  led  side,  is  the  psoas  muscle ; 
b  often  partially  occluded  by  a  kind  of  trans-  and  above  it,  the  vertical  portion  of  the  duo- 
verse  fold  or  valve.  denum.    In  front,  it  is  covered  by  coils  of  in- 

As  regards  its  structure,  the  vermiform  ap-  testine  ;  or,  if  sufficiently  distended  to  thrust 

pcndix  exhibits  all  three  of  the  ordinary  coats,  these  away,  by  the  anterior  wall  of  the  belly, 
lu  peritoneum  is  derived  from  that  of  the        The  tramwrte  colon  is  almost  always  in 

c»cum,  and  often  forms  a  short  fold  or  me-  contact  with  the  omentum  and  abdominal  na- 

scotcry  which  is  prolonged  up  a  part  of  its  rietes,  which  it  touches  in  the  horizontal  line 

length.    Its  muscular  stratum  is  of  uniform  that  marks  the  mutual  limit  of  the  umbilical 

>nd  considerable  thickness,  and  is  continuous  and  epigastric  regions.     Above  it,  is  the  first 

*ith  the  three  longitudinal  bands  which  give  portion  of  the  duodenum ;  with  the  stomach, 

the  caecum  its  sacculated  shape.    Its  mucous  liver,  ^11  bladder,  and  spleen.    Below  it,  are 

iRODbrane  is  occupied  by  tubes  and  follicles,  the  coib  of  the  small  intestine.    Bdiind  it,  lie 

like  those   of  the  colon.      And   the   latter  the  second  and  third  portions  of  the  duo- 

»(ructnres  are  often  present  in  such  extra*  denum, — the  hitter  covering  the  aorta.  To  its 

ordinary  numbers,  as    to  constitute  almost  posterior  surface  is  attached  the  trantvene 

a  continuous  layer  of  these   minute  closed  meso-colon;  which  connects  this  part  of  the  in- 

ucs.    The  calibre  of  the  tube,  which  is  in  testine  with  the  wuU  of  the  belly,  by  a  double 

general  disproportionately  small,  is  occupied  fold  of  peritoneum,  that  splits  to  enclose  tlie 

ht  a  sparing  quantity  ol^  glairy  mucus  ;  and  tube.    The  double  lamina  formed  by  the  re- 

occasionally,  by  small  fragments  of  the  ordi-  union  of  these  two  layers  of  serous  membrane 

nary  intestinal  contents.  in  front  of  the  bowel,  u  continuous,  at  the 

The  use  of  the  vermiform  appendix  is  un-  lower  border  of  the  creat  omentum,  with  the 
known.  It  has  been  suggested  to  be  a  mere  similar  process  that  descends  from  the  great 
rvKc  of  the  umbilical  duct  of  the  foetus : —  an  curvature  of  the  stomach.* 
ciTuoeoiui  view,  to  which  allu^iion  will  hereafter  The  deicending  cohn^  like  the  ascending, 
lie  oiade  in  speaking  ofthe  development  ofthe  liea  on  the  left  kidney  and  the  left  quadratus 
intestinal  canal.  It  is  almost  peculiar  to  Man  i  lumborum  muscle,  and  is  covered  by  a  va- 
in whom  its  situation  oflen  causes  it  to  receive  riable  quantity  of  the  small  intestine. 
«aall  solids  in  their  transit  through  the  cscum,  ^  The  tigmoid/lexure  is  much  more  frequently 
^th  the  result  of  their  becoming  im^mcted  in  in  contact  with  the  abdominal  wall  than  the 
ni  narrow  cavity.  This  accident  is  some-  preceding  portion  of  the  colon.  And  its 
times  followed  by  inflammation  and  perfora*  freedom  of  movement,  to  which  this  contact 
tion  of  the  tube,  causing  fiital  peritonitis,  is  partly  due,  also  allows  the  bowel  to  deviate 

The  odIimi*  (formerly   Great  gut,  Eng.;  considerably  from  its  ordinary  curvature  and 

Thi»  Qmk  word,  which  haa  been  adopted  into  mmxdrwfm). 
^  the  Bodem  hmguages,  is  derived  indifle-        *  See  Art.  Pbrrombvm. 
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position.    The  shape  of  this  bend  corresponds  of  this  membrane.    Their  nainber,  aie,  mi 

so  exactly  to  its  name,  that  it  u  scarcely  arrangement,  are  liable  to  great  Tsriety.  Soot* 

necessary  to  bestow  any  further  description  times  they  are  so  numerous,  as  to  form  i 

upon  it    Its  curve  is  cniefly  in  the  vertical  single  or  double  row  along  the  free  surfiKC 

plane ;  though  a  slight  lateral  curvature  is  of  the  bowel.     In  other  instances  thtj  vt 

almost  always  present,  and  is  easily  exa|^  very  few  and  imperfect.     Their  sise  a  w 

gerated  into  a  much  more  distinct  bend  by  far  related  to  the  sute  of  the  bowd,  thM, 

the  mobility  of  this  segment  of  the  canal.  like  most  other  processes  of  peritooeua,  the; 

The  use  of  the  sigmoid  flexure  seems  to  be  are  enlarged  by  its  contraction,  sod  fboii* 

that  of  forming  a  receptacle  for  the  feces :  — •  nished  by  its  distention.    From  their  coo* 

a  receptacle  of  which  the  shape  and  arrange-  tents,  which  consist  of  uttAar  and  odipoM 

ment  are  such  as  to  spare  the  rectum  and  its  tissue,  they  would  seem  to  be  small  rocr^ 

sphincter  from   much  of  the  pressure  and  voirs  of  fatty  matter.    Hence  in  cases  of  r^ 

weight  against  which  they  would  otherwise  markable  obesity,  then*  sixe  is  much  incfcaiei 

constantly  have  to  contend.    When  full,  the  Indeed  they  sometimes  acquire  a  lei^  of 

convexity  of  its  lower  bend  often   projects  one  or  two  inches ;   and    have  even   beco 

below  the  iliac  fossa,  so  as  to  descend  mto  the  known  to  encircle  and  strangulate  the  bovcL 
pelvis.    Indeed,  the  whole  of  the  colon  is  Y&y        Movement  of  the  large  ifiiettme.—Tbt  eisct 

liable  to  displacement  fh>m  the  various  po«  nature  of  the  moventeot  which  is  executed  bj 

sitions  just  assigned  to  it : —  prolonged  dis-  the  muscular  coat  of  the  laige  imestiDe  eu 

tention  by  its  accumulated  contents,  or  the  at  most  only  be  coi\jectured  from  some  ofiti 

mechanical  force  exerted  by  the  pressure  of  attendant  circumstances.     Ukt  that  of  tke 

stays  externally,  or  of  tumours  internally—  preceding  segment  of  the  canal,  tboo^  itt 

being  all  capable  of  altering  its  relations,  and  general  mechanism  is  obvious,  its  details  Rasia 

even  confusing  its  different  parts*  with  each  unknown, 
other.  As  resards  the  investigation  of  the  c«b> 

The  colon  retains  the  sacculated  shape  as-  tents  of  this  intestine  in  its  ordinary  situaiioa 

sumed  by  the  caecum.     Its  size  undergoes  a  during  life,  all  that  can  be  stated  is,  thit, 

progressive  though  slight  decrease,  from  its  even  m  healtli,  they  include  a  quanticy  d 

commencement  in  the  caecum  to  its  termin»>  gaseous  matter ;  which  usually  maps  out  tk 

tion  in  the  rectum.     Its  peritoneal  coverings  coecum,  and  more  or  less  of  the  colon,  vali 

reach  their  minimum  in  the  ascending  and  tolerable  distinctness,  from  the  less  fcjosiar 

descending  portions  ;  where  they  only  cover  convolutions  of  the  snudl  intestiDe. 
about  two-thirds  of  the  moderately  distended        Afler  death,  the  quality  and  qoantitf  of thm 

bowel,  and  leave  its  posterior  or  attached  third  contents  are  so  much  affected  by  the  natarecf 

quite  unoccupied  by  this  membrane,  and  con-  the  previous  food,  the  mode  of  (Jyin^aDd  sts- 

nected  bv  loose  areolar  tissue  to  the  subjacent  riety  of  kindred  causes,  that  acarcelv  any  geB^ 

parts.  Hence  it  is  these  portions  of  the  bowel  ral  proposition  can  be  laid  down  with  reipect  to 

which  are  selected  in  the  operation  for  artificial  them.  But  on  the  whole,  we  usually  ino,  ihtf 

anus,  f     But,  just  as  great  distention  can  in  addition  to  much  gaseous  fluid,  the 


always  increase  this  uncovered  portion,  so,  of  the  healthy  subject  Is  partially  disteodei 

vice  venoy  excessive  contraction  may  reduce  by  pultaceous  or  semi-fluid  contents.    Whdc 

it  to  a  mere  line,  or  may  even  develope  a  kind  the  colon  is  occupied  at  various  posBts  of  iti 

of  short  meso-colon  in  connection  with  either  length  by  matter,  the  fsecal  character  of  wkkii 

of  these  parts.    The  muscular  strata  which  is  still  more  distinct,  and  the  oonsisteocc  of 

cause  its  sacculated  shape,  also  retain  the  which  gradually  increases  aa  it  approadKs  the 

arrangement  existing  in  the  coecum.     But  on  rectum* 

the  transverse  colon,  the  internal  longitudinal        Where  these  rudimentary  fieeei  are  vcrf  i»- 

band  becomes  inferior.     And  on  the  sigmoid  perfect,  scanty,  and  interrupted,  tbcj  odIt  oc* 

flexure,  this  and  the  posterior  band  generally  cupy  some  or  the  sacculi  or  cells  of  tbebovct, 

merge  into  a  single  one.    The  latter  change  leaving  its  central  or  general  calibre  in  aaeBp^y 

is  accompanied  by  an  indistinctness  of  the  state.    But  when  b^ter  developed,  thei  (vni 

transverse  sacculi  themselves.  what  is  termed  a  **  figured  **  maaa.    Thb  cos* 

Throughout  the  whole  of  the  large  intestine,  dsts  of  a  kind  of  central  rod,  that  cone^KNhi* 

the  peritoneum  is  here  and  there  developed  to  the  general  axis  of  the  tube;  and  of  proceBci 

into  peculiar,  processes,  called  the  appenduxM  that  come  off  from  the  sides  of  this  axial  poc^ 

epiploictB  (iwUXow^  omentum).     These  are  tion,  and  are  contained  in  the  rows  of  poacho 

short  pouches  of  the  serous  membrane,  which  formed  by  the  wall  of  the  boweL    la  ihoa 

generally  form  flattened  duplicatures  or  folds,  the  solid  and  continuoua  fecal  aubotaaae  it"** 

They  are  prolonged  from  the  peritoneum  cover-  a  tolerably  perfect  cast  of  the  bowel  r— *  csrt 

ing  the  surface  of  the  intestine  itself;  and  are  in  which  the  sacculi  of  the  cokm  are  "fieninl* 

therefore  absent  from  that  portion  of  the  as  projections,  themselves  isolated  bf  «{»«•* 

rectum,  or  terminal  segment  of  the  large  in-  sioiis  corroponding  to   the  inter st<riiwn  «f 

testine,  which  does  not  receive  any  covering  its  longitudinal  and  transverse  bands. 

The  characteristic  shape  thua  poascsMd  bi 

•  ^t^  AhmormalAnatamif.  .^^        ^  the  solid  contenuoflbe  colon,  is  often  re«ii»«d 

J ^SZ^l^^i^'^n ^^i % rSS^  ^y ^^ ^•^ ^**»^ *»'* *^ ^^^^^ ^^"^ 

•it^trf  the  c^isl  bein^  thus  left  to  bo  timv^  *h«  "^tum  in  the  natur^  proccas  ^d^dma- 

by  the  Intostinai  contents.  tion.  Andaltboughitisoftenabaent,— tbe"^ 
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fisteoce  of  the  ffleccs  bdng  such*  as  to  mould  and  b  generally  very  feeble  in  the  cascum.* 

them  to  the  cylindrical  form  of  the  last-named  And  in  this  movement,  as  in  that  produced 

portion  of  tube  through  which  they  have  to  by  mere  local  irritation,  we  may  notice  the 

pass— 4till  it  occurs  so  frequently  in  Man,  and  peculiar  character  before  attributed  to  the 

to  univernlly  in  many  of  those  Uerbivora  in  contraction  of  unstriped  muscle  generally ; — 

whom  we  can  best  study  the  phenomena  of  a  viz.,  that  of  diffusing  itself  over  a  time  and 

highly  developed  large  intestine,  as  to  afford  space  greater  than  those  occupied  by  the 

a  valaable  testimony  to  the  natural  action  irritation  which  has  excited  it.     As  regards 

of  this  part.    It  is  therefore  difficult  to  avoid  the  details  of  this  vermicular  action,  certain 

believing  that  the  individual  sacculi  of  the  sacculi  contract  and  dilate  alternately ;  the 

colon,  or  at  least  of  its  later  segments,  retain  transverse  constrictions  between  them  sbar- 

the  fieces  for  a  considerable  period  of  time ;  ing  in  the  same  movement.    This  alternate 

during  which  they  so  far  complete  the  action  movement  is  often  accompanied  by  an  irregular 

of  the  htfge  intestine  upon  these  its  contents,  contraction  of  the  longitudinal  bands;  which  is 

as  to  leave  nothing  for  its  remaining  s^ments  sometimes  carried  to  such  an  extent,  as  to 

to  dTect,  save  their  mechanical  propulsion  to-  shorten  the  tube,  by  approximating  and  di- 

wards  the  outlet  of  the  canal.    To  this  inter-  lating  certain  of  its  cells.  And  even  where  the 

mittent  action  of  the  muscular  coat  in  respect  effect  of  the  local  irritation  survives  its  cause, 

of  time,  we  may  probably  add  a  similar  inter-  so  as  to  excite  a  continuous  movement  which 

raption  as  reeards  space.     In  other  words,  proceeds  along  a  considerable  length  of  intes- 

the  interrupted  and  irregular  manner  in  which  tine,  still  it  rarely  affects  all  the  cells  of  the 

the  sacculi  are  often  occupied  by  solid  fieces,  bowel  exactly  alike;  but  often  passes  lightly 

entitles  us  to  suspect,  that  different  lengths  of  over  one  or  two,  to  bear  with  increased  inten« 

the  intestine  can  act  independently  of  each  sity  on  those  which  immediately  succeed  them. 

other.     But  it  is  difficult  to  haxard  a  con-  Very  similar  movements  are   produced   by 

jecture  as  to  whether  the  contraction  of  the  galvanizing  the  solar  plexus  which  gives  off 

blclfonn  transverse  folds  ever  really  shuts  off  the  nerves  to  the  large  intestine. 

portions  of  the   tube  into  distinct  cavities.  On  the  whole,  therefore,  the  greater  solidity 

The  central  axis  of  the  figured  evacuation  is,  of  the  contents  of  the  large  intestine  implies 

bowevcr,  often  so  slender,  or  even  interrupted,  a  greater  resistance  to  the  contraction  of  its 

u  remarkably  to  corroborate  such  a  view,  muscular  coat.     And  the  structure  of  thia 

And  some  authors  have  assumed  that  the  coat  shows  no  proportionate  increase,  but 

cecum,  during  its  digestive  act,  is  isolated  rather  a  decrease  of  strength.      Hence  we 

from  the  ascending  colon  by  a  vigorous  con-  might  almost  conjecture,    that  the  general 

traction  of  that  large  fold  which  is  prolonged  movement  of  the  small  intestine  is  here  ex- 

^m  the  froena  (or  anterior   and  posterior  changed  for  one  which  is  slower,  feebler,  and 

extremities)  of  the  ilio-csecal  valve.f  hence  less  effective :  and  which,  besides  being 

The  little  information  afforded  us  by  direct  much    weaker,   is    possibly  interrupted    by 

observation  on  the  movements  of  the  intestine,  longer  periods  of  rest.f 

ooofirms  what  is  thus  vaguely  suggested  by  But  it  is  probable  that  thb  comparatively 

t^sppearancesofito  expelled  contents.   The  feeble  character  of  the  general  movement  of 

lugfaly  developed  large  intestine  of  the  living  the  brge  intestine  is  capable  of  being  more 

or  DcwIv-kiUed  rabbit,  larely  exhibits  any  than  compensated  by  that  heightened  efficacy 

noticeable  movement  whatever,  when  first  ex-  which  the  peculiar  arrangement  of  its  mus- 

poaed  to  the  air.    By  and  bye,  however,  a  kind  cular  coat  can  concede.    The  thin  muscular 

of  irregular  peristalsis  comes  on.   But  this  is  stratum  that  forms  the  wall  of  its  numeroua 

Aoi» here  quite  so  energetic  as  that  seen  under  pouches,  is  evidently  capable  of  assuming  a 

uailar  drcumstances  m  the  small  intestine ;  much  smaller  surface^  in  obedience  to  the 

thick  and  powerful  bands  of  its  transverse 

*  ThaconsUlMioe  of  even  a  figured  svscoation  is  and  longitudinal  coats.    Indeed,  the  simul- 

w««tira«s  ao  alight,  as  to  render  it  highly  probable,  taneous  contraction  of   these    two  seU  of 

^  sssr^oiSsr-uSs  tife"s:Litt  ^-  rt  r '"'  ''TkT  ".'•'  ^^^r^i 

hm  aooompuiied  the  pn»iilsiv«  contraction  of  ths  ***™'  »^''  ?»«  '"™?'  •/^ry  thick  and  powerful 

pvt  imnodiately  behind  it.    Such  an  apparently  expanse  of  unstriped  muscle,  capable  of  ob* 

tt^^diiwU  relaxation  of  the  muscular  coat  may  be  liter^ting  the  entire  calibre  of  thp  intestine. 

nyqaenUy  BoCksd  in  that  v«rmicaUr  movement  In  this  way  the  same  muscular  appaiatua 

«f  the  amall  intestine  which  ia  aeen  ahortly  after  ^^ 
^(•th.  An  oocormioe  of  this  kind  aeema  almost  the 

«nlT  way  to  which  one  can  accoont  for  the  fact,  *  The  contractions  by  which  this  pert  responds 

w  aoft  aad  swnifinid  teoaa  ftequently  retain  the  to  a  local  stimulus  are  far  more  feeble,  slow,  and 

^«iB  of  the   coloii,   after   pasaing    through   its  uncertain,  than  thoae  obtained  in  any  other  part  of 

^^^^onn  folds.     Whether  ench  sn  action  is  ever  the  canal,— the  stomach  not  excepted,  lliiachaimcter 

<»'ctcd  by  a  ooatraction  of  the  longitudinal  bands  seems  to  be  a  direct  result  of  the  tenuity  of  the 

i.«iBltaBeottaIy  with  a  relaxation  of  the  circular  or  muscular  coat,  which  also  attains  its  maximam  here. 

uKiftinB  folds,  it  is  impossible  to  determine.    But  An  incident  which  I  have  remarked  in  one  or  two 

tiMn  Uiir  msrhaniam,  and  from  the  above  ^>pear-  cases  of  intestinal  obstruction  appeare  to  be  partly 

*m  of  the  fisees,  it  woald  seem  more  prohable  explained  by  the  same  structural  peculiarity/  la 

A  ^'^^Jkcse  classes  of  fibres  relax  simultaneously,  these  instances,  though  the  stricture  was  seated  in 

t  Eosmtie  eontradion  of  the  transverse  fibres  the  descending  colon,  the  dilatation  and  rupture 

**Jhis  valve  would  obviously  aid  in  its  oodosion ;  that  formed  the  immediate  cause  of  death  occupied 

»«ack  wt  have  already  shown  it  to  be  probably  the  ciecum.                                                       '^ 

VMcpaadat  of  aU  active  moicidar  force.  t  Compare  pp.  848, 8ii. 
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which  generally  concede*  tothe  ccintenti  of  niorereniariLiiblebnidCat rE.j%.ST6.),wlacli 
the  large  jntettine  a  lonjt  delay,  and  a  ilight  is  convex  backward!.  FinalJj.ai  ibeiaiaftbr 
QiQTement  over  a  large  absorptiTe  Burface,  coccyi,  it  quiu  rhe  aalerofioataiardntcM 
would  Btill  be  quite  capable  of  effecting  their  given  it  !>;  this  bone ;  and,  brsdof  nddeal] 
rapid  and  vigorous  expulsion,  when  required 

to  do  (o.    Kaj,  more,  since  much  of  this  ex-  I'lg-  Z7S> 

pulsivc  act  seems,  as  it  were,  removed  from 
the  SBCculi  themselves,  and  concmtrated  in 
the  bends  around  them,  we  may  conjecture 
that  the  mechanism  of  these  Utter  contiac* 
tile  masses  is  also  specially  concerned  in  the 
nervous  part  of  the  [Hucess,  At  least,  it  is 
not  impossible,  that  toe  irritadon  or  stretching 
of  these  two  nets  of  muscles  (which  can  be 
effected  only  by  the  general  distention  of  the 
calibre  of  the  tube,  and  not  by  the  local  dis- 
tention of  its  cells)  may  constitute  the  im- 
mediate stimulus  of  the  evacuation  of  the 
whole  large  intestine,  or  of  any  particular 
aeenient. 

The  mtimtf  mmdronr  of  the  colon  may  be 
described  as  only  differing  from  that  of  the 
small  intestine  in  the  fact  that  it  ii  somewhat 
thicker,  and  quite  devoid  of  villi.  Its  more 
numerous  lubet  are  about  one-third  longer 
than  those  of  the  small  intestine;  and  thdr 
diameter  seems  to  be,  in  general,  still  more 
increased.  Its  lolUnruJiiliclei  are  also  more 
numerous,  and  of  larger  size.  And  the 
depressions  which  mark  the  site  of  each  on  jj^ 
the  internal  surbce  of  the  bowel  are  here  tit  rovcnf  o^  lit  i 
represented  by  a  distinct  pit ;  which  leads  by  iay  alt  lifwtea  osf : 
vertical,  or  even  somewhat  divergent  sides, 
to  the  follicle  that  occupies  its  base.  But  the 
secretions  of  these  structures,  and  the  cell- 
growth  which  lines  them, 'do  not  present  any 
noticeable  difference  from  their  analogues  in 
the  small  intestine. 

The  rtHum  (r,  J!g.  27+. ;  r  \,  r  2,  r  3,  Jtg. 
876.)  (formerly  ilraight  gni,  Eng.  i  Mattdarm, 
Germ.),  which  intervenes  between  the  sig- 
moid flexure  of  the  colon  (i)  and  the 


odatt  Hsfa  pAit,  MM  Ha  aiW 


a,  fonrth  Inmbar  rertrhra;  t,  tilaiUcr;  t,  fra- 
il vnia  of  tha  pabii)  d.iDntT  airfare  id  tbr'Wt 
I  mil  e.  Hcni-<ti«  utinlitian  i /,  vauMtnu, 


*D(1  Isft  altarhfd  bj  ll»  ci       „     

T«sJcnU  itmiiuUi ;    jl,  pnataM  ^aod ; 

tha  nretlirai  pi,  Ittt  corps!  csvef 

Its  root :  H,  antu;  o,  lavitor  ani  c 
attachment  to  ttia  cocerxi  p, 
rauala ;  o,  fibres  of  levator  akl 
'  and  of  the 


(n).  forms  the  terminal  segment  of  the  Urge     "P™^,  "^  thLrdponJoMj  ^  ^fmMJam-' 
inteiitine.     It  has   received  the  above   name    rf  ,h,  ■-,u,,-.iJS^™„fc  ^^ 


of  there 

downwards  at  a  right  angle,  bteomes  rtnnl 
for  a  very  short  distancG(at  r  S.jEf.  VTft.)pra' 
10  ending  in  the  anus. 

The  above  successive  cbsnget  in  ill  fr 
'ection  are  associated  with  others,  which  d- 
feet  its  relations  to  the  peritoneum  ai 


)   received  the  above 
from  the  comparatively  direct  course  which 
it  takes.      Its  length   is  about  seven  to  eight 
inches.      Its   width  is  at  first  only  equal  t 
that  of  the   small    extremity   of  the   colon, 
with  which  it  is   continuous  :   but  gradually 
increases,  so  as  to  form  a  kind  of  dilatation  or 
pouch  in  the  immediate  neighbourhood  of  it 
lower  aperture.      Here  it  suddenly  contracts     surrounding  ■ 
to  the  narrow  orifice  of  the  oniu;  which  is     these,  it  is  usual  to  describe  the  rtctna  a 
■ituated  in  the  perineal  space,  that  closes  the     subdivided  into  three  portions, 
pelvis,  and  forms  the  lower  extremity  of  the         The  JInt  or  oA/t^r  srgSN^   (betwtn  » 
trunk.  and  r  1,  Jig,  87S.)  is  about   Sf    'otitn  Imc- 

Slrictly  speaking,  however,  the  rectum  is  It  is  covered  on  every  side  by  pevrtoocvB . 
by  nomeans  straiihc.  Banning  at  the  left  sa-  which,  at  its  comn)enceiiient,  ■ttacbea  a  :i> 
cro-iliac  symphysis  (,r,Jig.  276.),  it  first  passes  the  pelvis  by  a  short  meao^vctuBi,  vrri  •iff'- 
obliquely  downwards  and  to  the  right  side,  lar  to  the  meso-colon  of  the  sigmoid  flrttfv* 
towards  the  median  line  of  the  trunk ;  which  It  lies  on  the  sacrum,  the  upper  bvJcr  of 
it  reaches  at  a  point  that  nearly  corresponds     the  pyriformis  muscle,  and  the  Bcral  pirutt. 


s  the  bladder,  from  wW*  a 


to  the  body  of  the  third  sacral  vertebra  (at 

r  li  J!g-  £76.).     And   though,  from  benca  to  h    gcnerauj    sep 

its  termination,  it  continues  to  occupy  the  tioDs  of  the  small 

middle  line,  still  a*  it  rests  upon  the  concave        ,  .j^j^  m^o-rectmi  u  mu.ui,  ^  !■«.«  - 

anterior  surftce  of  the  remainder  of  the  spin  J  ^„  y,^  «v»««i  of  U"  bo-*  a  mobiliiy  (Zirf« 

column.  It  assume*  a  curve  similar  to  that  of  a  oitft)  very  stmilar  to  thai  of  Ike  ■  '^ " 

the  sacrum.     U  tbu*  acquire*  ■  second  and  sigmoid  flaamllarUl 
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it  is  related  to  the  ureter,  and  to  the  branches  least  doubles  that  of  the  colon;  while  near  its 

of  the  iatemal  iliac  vessels.  termination,  il  is  scarcely  less  than  four  times 

The  middle  or  arcuate  segment  (r  2,  Jig,  as  thick.     The  fibres  themselves  are  of  a  red- 

276.)  icarcely  exceeds  8|  mches  in  length,  der  colour,  especially  the  transverse;  and  near 

It  lia  00  the  sacrum  and  coccyx  ;  to  which  the  anus,  they  are  mingled  with  the  striated 

it  is  attached  by  a  loose  areolar  tissue,  that  elements  of  the  adjoining  voluntary  muscles* 

usually  encloses  much  &t.    The  peritoneumi  And  that  distant  analogy  which  the  rectum 

which  invests  a  small  part  of  its  lateral  sur-  seems  to  offer  the  oesophagus  in  all  these 

fiices  above,   soon  becomes  limited  to   its  respects,  is    rendered  somewhat   closer   by 

interior  surfiice  as  it  descends ;   and  ceases  the  presence  of  numerous  folds  of  mucous 

altogether  at  a  distance  of  about  an  inch  membrane,  which  the  mere  passive  contrac- 

from  the   termination  of  this  part  of  the  tion  of  its  muscular  tunic  appears  generally 

IwweL     This  incomplete   serous    covering  to  produce.    In  short,  it  would  hardly  be  an 

is»  io  &ct,  the  lower  extremity  of  a  pro-  exaggeration  to  say  that  this,  the  last  s^ment 

cess  of  peritoneum,  which  is  called  the  recto*  of  the  digestive  canal,  resumes  not  only  the 

veacal  wmch  (r  o.  Jig.  276.).     The  apex  of  median  position,  but  even  the  structure  and 

diis,  below,  correspondB  to  the  point  where  the  action,  of  the  first. 

membrane  is  reflected  firom  the  anterior  sur-  Muscles  of  the  anus, — The  muscular  appa- 

fiife  of  the  rectum,  to  the  neighbouring  pos*  ratus  that  guards  the  lower  outlet  of  the  rec« 

terior  sur&ce  of  the  bladder.  Hence  the  front  turn,  consists  chiefly  of  two  sphincter  muscles, 

ofthebowel,  which,  above,  comes  into  contact  which  close  the  orifice  of  tne  anus  by  their 

with  the  dbtended  bladder,  or  %vith  any  con-  contraction.     Of  these,   one,  the  sphincter 

tolution  of  small  intestine  that  may  chance  to  ant  mtemus,  which  is  situated  within    the 

occupy  the  recto-vesical  pouch,  touches,  be-  bowel,  is  little  more  than  a  thickening  of 

low,  the  anterior  part  of  tne  base  of  the  blad-  the  proper  transverse  or  circular  layer  of  its 

<lcr    This  it  does  in  a  triangular  space,  that  muscular  coat.     It  lies  immediately  beneath 

is  bounded  on  each  side  by  the  vesicula  semi-  the  mucous  membrane,  and  consists  of  the 

"^^  (h  >%•  276.),  and  behind  by  the  pouch  ordinary  unstriped  fibres,  which  retain  their 

B^Mresaid: — a  space  which  therefore  corre-  usual  pale  colour.     The  other,  the  proper 

^poods  to  the  **  trigone  vesicale**  on  the  inner  sphincter,  or  the  mkmcier  am  extemut^  is  a 

HU^  of  the  bladder  ;  and  marks  a  region,  deep-red  mass   of   striated  muscular  fibre, 

where  this  viscus  may  be  punctured  through  which  surrounds  t'^e  lower  extremity  of  the 

iW  rectum,  without  any  injury  to  the  serous  rectum  (at  n,  Jig  876.),  including  the  prc- 

nemfarane.     On  each  side  of  thb  part  of  ceding  structure.  Its  form  is  elliptical  and  con- 

the  rectum,  is  a  lamina  of  pelvic  fiiscia  which  cave;  so  that  its  outer  border  occupies  a  higher 

<W<>^  tt ;   and  externally  to  this  is  the  level  than  its  inner  one.  Hence  it  receives  the 

c<>fcygctts  muscle,  which  descends  from  the  end  of  the  bowel  as  it  were  into  a  shallow 

>pioeofthe  ischium  (i&,y%.  276.)  to  the  bor-  fiinnel;    and,  on    contracting,  occludes   its 

dcroftbecocc^n.  cavity  by  the  pressure  of  what  is  a  surface, 

The  third  or  termmal  portion  of  the  bowel  and  not  merely  an  edge,  of  its  plane  of  fibres. 

('  3,  jig.  276.)  is  about  1^  inches  long.     It  is  Its  outermost  bundles  arise  from  a  tendinous 

Hirrottnded,  above,  by  areohir  tissue  loaded  structure  which  is  prolonged  from  the  tip  of 

vithfat:  below,  by  the  sphincter  ani  extemus  the  coccyx;  and  they  pass  forwards,  on  both 

(at  n);  and  by  the  levator  ani  (o  and  ^)  which  sides  of  the  bowel,  to  reunite  in  the  central 

^icscends  from  the  pelvis  to  mingle  its  fibres  tendinous  point  of  the  perinaeum.    Its  inner- 

^  insertion  with  those  of  the  former  muscle,  most  or  lowest  fibres  are  attached  to  a  dense 

In  front  of  it  are  the  prostate  (k,JSg.  276.)  subcutaneous  areolar  tissue  that  lies  before 

sad  the  mcmhnuious  portion  of  the  urethra  in  and  behind  the  anus.     In  the  female,  they 

the  oiale,  the  vagina  m  the  female:  behind  it,  interlace  anteriorly  with  those  of  the  con- 

™^fip  of  the  coccyx  in  both  sexes.    The  strictor  vaginar,  by  what  is  often  a  dbtinct 

<i<pee  in  which  the  prostate  projects  into  the  decussation. 

rtctom  will  of  course  vary,  both  with  the  size  It  is  chiefly  through  the  intervention  of  this 

of  this  gland,  and  with  the  amount  of  dis-  sphincter  that  the  levator  am  muscle  is  con- 

tntioo  to  which  the  tube  itself  is  habitually  nected  with  the  lower  extremity  of  the  rec- 

^jectcd.    Wbm  its  distention  is  very  ereat,  turn.     The  fibres  of  this  large  expanse  of 

ue  6accid  intestine  sometimes  appears  alaaost  striped  muscular  8ubstance  descend  from  their 

^Ucd  aroond  the  prostate  gland,  so  as  to  pelvic  oriein*,  with  an  inclination  backwards, 

^^  a  kind  of  pouch  on  either  side  of  it.  to  reach  the  lower  orifice  of  the  cavity  of  the 

As  recards  tke  structure  of  the  rectum,  its  pelvis,  which  they  assist  to  close.    In  front 

P^ttoQcsl  coat  has  already  received  a  sufficient  of  the  rectum,  a  certain  number  of  them  are 

^||Kn|stioQ.  Its  muscular  tunic  diflers  remark-  inserted  into  the  tendinous  and  areolar  tissues 

vij  from  that  of  the  colon.  In  place  of  being  which  here  occupy  the  middle  line  of  the  peri- 

wridcd  into  three  bands,  the  fibres  of  the  longi-  neum ;  and  these  join  more  or  less  directly 

tuJinal  ooat  are  again  collected  into  a  single  with  the  attachment  of  the  externaJ  sphincter 

^P^vm  expanse,  that  surrounds  the  whole  of  in  the  same  situation.    Behind  the  rectum,  a 

^  tube.  And  both  it  and  the  transverse  layer  considerable  plane  of  the  more  posterior  fibres 

"ft  very  much  increased  in  thickness.    Thus  •  t?^  .  *  n      i      •  *•  ..  r  *u                j    , 

fT«i  m  ftl.^  ...^^       —.     ^  ^t-          /        Vl  For  a  fuller  descnption  of  theon^in  and  rela- 

2Z.A         ."SP*  P^  ?^^.^f  rectum    the  tioni  of  theabore  muicle,  the  reader  ia  referred  to 

wuKuJar  coat  oilers  a  total  thickness  which  at  the  Article  Pelvis. 
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of  the  levator  passes  around  the  tube,  return-  appears  to  pull  the  rectmn  upwanit,aBd  o^- 

ing  upon  itselt  in  the  similar  portion  from  the  gerate  its  curves.     While  the  latter  oonipia 

opposite  side,  so  as  to  sling  and  sustain  the  various  parts  of  the  bowel  with  vciy  uae^ 

canal. ^  Between  these  anterior  and  posterior  intensity  and  duration;  and,  occaaoiiiiUy,c«eii 

slips,  is  a  median  portion  ;  which  descends  to  seems  to  take  a  retrograde  course.  la  nxnt  cf 

be  inseparably  united  with  the  upper  and  outer  these  details,  we  may  observe  the  sme  ckw 

rin^  of ^  the  external  sphincter  itself.     And  analogy  between  the  rectum  and  the  osofiha* 

besides  interlacing  with  the  striped  fibres  of  gus,  which  has  already  been  remarked  in  thdr 

this  muscle,  it  may  generally  be  traced  sending  median  and  terminal   situation,  and  (to  a 

off*  a  certain  number  of  its  scattered  bundles,  lesser  degree)  in  the  nature  and  tfakkneu  of 

to  decussate  and  disappear  amons^it  the  un-  their  muscular  coat, 

striped  fibres  of  the  longitudinal  and  transverse  The  normal  movement  of  the  bowd  diftti 

layers  of  the  rectum  just  at  their  termination,  from  the  above  in  the  fiict  of  its  beinc  a  uan 

Movements  of  the  rectum. — The  contraction  exact  and  co-ordinate  action ;  and,  notferc, 

of  the  muscular  coat  of  the  rectum,  like  that  a  much  more  effective  one.    But  while  ohier* 

of  the  other  segments  of  the  digestive  tube,  vation  and  experiment  both  agree  in  reprr* 

has  for  its  object  the  onward  propulsion  of  its  sen  ting  it  as  a  peristalsis,  which  is  quite  captf4c 

contents.  But  since  the  rectum  ends  theintes-  of  slowly  expelling  fteces  of  moderate  ama^ 

tinal  canal,  it  forms  the  portal  by  which  these  ence,  nothing  is  more  certain  than  that  it  a 

contents  are  altogether  dismissed  from  the  rarely  called  upon   to  exert  soch  aa  nle> 

body.     Health  and  comfort  alike  require  that  pendent  and  unaided  force, 

this  act  of  dismissal  should  be  both  inter-  Under  all  ordinaty  circumstaoees,  its  is^ 

mittent  and  infrequent    While  the  mere  con-  ence  is  assisted  by  the  action  of  varioui  «o- 

sistence  of  the  faeces  is  generally  such  as  to  luntary  muscles.  These  may  be  divided  into  t«o 

demand  the  application  of  a  comparatively  classes,which  differ  in  their  situatioa  and  sctJoa. 

powerful  force  in  order  to  effect  their  rapid  The  first  are  those  bm  pfames  of  a»*ck 

removal.    Hence  the  entire  mechanical  action  which  form  the  anterior,  lateral,  and  soptfur, 

of  the  rectum  is  naturally  divisible  into  two  walls  of  the  belly;  and  thus,  by  their 

stages :— one  which  propels,  and  one  which  tion,  exert  a  forcible  pressure  oo  the  i 

expels,  the  various  substances  occupying  its  contained  in  this  cavity, 

interior.    The  latter  of  these  two  processes  The  second  are  the  similar  atiuctuici  tfai 

is  called  de/tecation  ;  and,  as  we  shall  see,  in-  close  the  outlet  of  the  pelvis.    These  bait  fcr 

volves  the  aid  of  various  agents  which  are  their  office  to  support  the  end  of  the  cmd. 

strictly  extraneous  to  the  bowel  itself.  And  their  muscular  nature  enabka  thea  » 

Those  movements  of  the  rectum  which  are  effect  this  supFjort  b^  a  texture,  the  pi 

seen  in  living  or  newly«killed  animals,  can  only  active  contraction  of  which  can  always 

be  regarded  as  confirming  the  conclusions  that  the  reaction  or  resistance  to  the  afc 

mij^ht  fairly  be  inferred  from  the  much  greater  pressure  in  exact  corresponcleooe  with  the 

thickness  of  the  muscular  coat  in  this  particu-  varymg  demands  made  upon  it.    Thcv  tkas  ii 

lar  segment  of  the  large  intestine.  the  end  of  the  intestinal  canal,  wbik  <  ■ 

When  empty,  the  bowel  remains  in  a  state  being  emptied  of  iu  contents  by  the  ynrntsr 

of  rest,  from  which  it  can  scarcely  be  aroused  of  the  muscles  of  the  belly, 

to  peristalsis  by  the  application  of  any  local  irri-  The  mechanism  of  the  abdominal  pre**'*. 

tation.  But  when  occupied  by  a  moderate  quan-  having  already  been  described  io  trcatai;  o* 

tity  of  feces,  it  will  oflen  respond  to  a  direct  the  act  of  vomiting  %  but  little  need  here  be 

mechanical  stimulus ;  and  still  more  energetic-  added  with  reference  to  the  special  coodtioK* 

ally  to  the  electrical  irritation  of  its  nerves,  under  which  it  is  called  upon  to  aid  that  irf 

On  applying  the  rapid  and  powerful  shocks  of  defecation.  Of  ooune  the  chief  of  ihcae  cv^ 

the  electro-magnetic  machine  to  those  large  ditions  consists  in  the  application  of  a  stivak* 

branches  of  the  sympathetic  which  are  distri-  to  the  laige  intestine  itself.    And  thoogh  m} 

buted  in  the  muscular  coat  of  the  rectum,  a  irritation  of  the  mucous  membrane  of  tbr 

violent  contraction  of  this  tube  frequently  rectum  seems  caiMble  of  prodocingthat  rw 

occurs.    In  this  intense  but  irregular  move-  lent  straining  wnich  marks  the  excrtioo  tf 

ment,  we  ma^  generally  observe  a  shortening  the  abdominal  pressure,  still  its  strkth  t> 

and  a  constriction : — acts  which  no  doubt  re-  ordinate  character  is  well  illustrated  hf  dr 

present  the  specific  contractions  that  form  the  preference  apparently   shown  to  a  ^ama^ 

functions  of  the  longitudinal  and  transverse  which  acta  directly  on  the  nuscniar  fiber*  ^' 

fibres  respectively.    Thus  the  bowel  suddenly  the  bowel  themselves.     Thus  a  saedufik*. 

becomes  straighter  and  shorter;  and  hence  distention  of  the  rectum  appears  to  be  a  w^ 

appears  as  though  it  were  jerked  downwards  efficient  stimulus  to  the  total  espnbm  set 

towards  its  most  fixed  point  at  the  lower  open-  than  the  application  of  any  ordinary  vntMC. 

ing  o\  the  pelvis.    This  shortening  is  generally  While,  ncr  smd,  there  are  |ood  reaaDOs  fx 

accompanied  by  a  less  violent  and  more  uniform  coi^jccturing,   that  mere  distention  of  tW 

movement : — in  short,  by  a  peristalsis;  which  f'elly  is  ca|»ble  of  aroosiiig  a  sluggMh  br;^ 

offers  the  ordinary  prosressive  constriction,  intestine  to   expel  its    contenta.f      Aai  > 
and  is  evidently  the  principal  agent  in  the  pro- 

puUion  of  the  fecal  pellets.  But  both  of  these  \  ^^^l^;^^^  ^u„.«  tn^  u,.  «-^  u  •*• 

movement,  are  very  irregular.    The  former  o^^rLJ^^T^^^^ 

commonly  alternates  with  a  relaxaUon,  which  of  on«of  theoiSinwyJSwSUs^ 
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cdflmore  fi«quait  association  of  movement  the  abdominal  pressure  ceases;    and  at  the 

is  probablv  exemplified  in  the  tenesmus  pro-  same  time,  the  contraction  of  the  levator  ani, 

duced  by  djrsentery  and  other  disorders,  wnich  aided  by  that  of  the  rectum  itself,  returns  the 

iorolve  gitaU  irritation  of  the  rectum.    For  projecting  extremity  of  the  bowel  into  the 

the  s«iuuitions  of  the  patient,  and  the  uncon-  pelvis,  by  a  kind  of  sudden  and  -forcible  re- 

trollahle  impulse  which  follows  them,  seem  traction.    The  latter  act,  in  which  both  of 

to  indicate  that  the  irritation  of  the  mucous  the  sphincters  may  be  presumed  to  play  an 

membrane  is  often  accompanied  by  violent  important  part,  often  subdivides  a  continuous 

cootraction  of  the  muscular  coat  of  the  in-  faecal  mass ;   returning   the  upper  segment 

testioe,  both  of  which  unite  to  excite  the  thus  cut  off  into  the  cavity  of  the  rectum 

subsequent  abdominal  pressure.  which  it  was  just  leaving.     The  total  du- 

The  nature  of  the  contents  of  the  rectum  ration  of  the  expubive  act  appears  to  be 

greatly  afiects  the  degree  in  which  the  muscles  chiefly  determined  by  the  consistence  of  the 

of  the  abdomen  are  made  to  assist  in  their  faeces,  the  velocity  of  their  transit,  and  the 

expulsion.  When  these  contents  consist  only  exi^ncies  of  the  suspended  process  of  respi- 

of  gases  and  liquids,  they  require  so  little  o(  ration  itself. 

tbis  aid,  as  t0  be  sometimes  expelled  without  The  mucous  membrane  of  the  rectum  is  con- 
it  But  the  extrusion  of  hard  scybalous  nected  with  its  muscular  coat  much  more 
evscuatioiis  often  demands  the  help  of  ah-  loosely  than  that  of  the  colon.  Owing  to 
Nominal  oressure,  to  an  extent  such  as  in-  this  circumstance,  it  generally  exhibits  nunie- 
Tolves  ill  the  viscera  of  the  trunk,  and  rous  folds.  Most  of  these  are  mere  teropo- 
Mnously  obetnicts  the  flow  of  blood  in  the  rary  results  of  the  passive  contraction  of  the 
Isrger  veins  of  the  head  and  thorax.  muscular  coat.  And  in  correspondence  with 
As  regards  the  levator  ani  muscle,  its  origin  such  an  origin,  they  are  very  irregular  in 
sod  insertion,  together  with  the  course  taken  size,  number,  and  position.  They  are,  how- 
bj  its  fibres,  leave  no  doubt  as  to  what  must  ever,  more  frequently  found  occupying  the 
be  the  direct  eflect  of  its  contraction.  It  dilated  lower  end  of  the  bowel,  where  they 
aises  the  end  of  the  rectum,  together  with  take  what  is  usually  a  longitudinal  direction, 
tbe  ligamentous  atnictures  of  the  perinaeum  But  in  addition  to  such  casual  and  tem- 
soCtfioriy,  and  the  eoccfx  posteriorly.  But  porary  folds,  Mr.  Houston  *  has  described 
>s  the  time  of  thia  action  seems  exactly  to  others,  which  he  states  to  have  a  definite 
caiocide  with  the  exertion  of  the  abdominal  direction  and  situation,  as  well  as  a  more 
pressure  just  alluded  to,  the  degree  in  which  permanent  character.  According  to  this 
it  really  raises  these  structures  can  only  equal  anatomist,  three  is  the  number  of  these  folds 
tbe  suiphis  of  its  force  over  that  of  the  mus-  or  valves  usuallv  presenL  The  largest  and 
drs  of  the  belly.  Hence  it  may  be  doubted  most  constant  of  the  three  projects  from  the 
vbetber  the  muade  generaliv  does  more  than  anterior  wall  of  the  rectum,  opposite  to  the 
fix  tbe  bowel :  an  eSbU  which  is,  however,  base  of  the  bladder,  and  about  three  inches 
of  tbe  highest  importance  to  the  mechanism  above  the  anus.  The  valve  next  above  this 
of  defiecation.  The  influence  of  the  neigh-  springs  from  the  left  wall  of  the  bowel,  about 
bounng  perineal  muscles  is  still  more  obscure,  midway  between  the  last  and  the  third  or  up- 
^h  beiqg  the  knovim  agents  of  the  pro*  permost  fold.  This  hitter  projects  from  tne 
cos  of  defecation,  we  may  next  attempt  to  right  wall  of  the  upper  end  of  the  rectum, 
•^etch  the  course  of  its  phenomena.  The  shape  of  all  three  is  nearly  semilunar : 
Ijbe  onlinary  peristalsis  of  the  large  in-  their  depth  about  half  an  inch ;  and  they  are 
ttttme  propela  into  the  rectiun  a  variable  fixed  by  a  convex  border  to  about  half  the 
fitotity  of  feces.  These,  after  a  longer  or  circummrenoe  of  the  intestine.  And  Kohl- 
'l^^vter  sojourn  in  its  first  or  second  por-  rauschf  lias  described  a  fold  which  tolerably 
tioos,  excite  an  active  peristaltic  contraction  answers  to  the  fourth  and  least  constant  of 
of  its  omacular  coat.  In  general  it  is  only  those  mentioned  by  Mr.  Houston.  He  states  it 
vbes  thqr  reach  the  lower  extremity  of  the  to  be  always  present,as  a  transverse  projection 
bowci,  tmit  the  abdominal  preasiure  adds  to  fi'om  the  posterior  wall  of  the  rectum  opposite 
dus  peristalsis  its  fiu*  more  powerful  expulsive  the  middle  of  the  coccyx.  In  general  it  con- 
brce.  The  Gomluned  eflect  of  both  these  tarns  no  muscular  fibres :  but  rarely  these  may 
■ctiofis  urges  the  faecal  mass  against  the  ex-  even  encircle  the  bowel,  as  a  contmuous  ring 
denial  sphincter,  which  relaxes  at  this  in-  or  third  sphmcter,  which  forms  the  lower 
ttsat,  by  a  voluntary  eflbrt,  so  as  to  permit  boundary  of  a  dilated  and  sacciform  segment 
t^  extrusion  of  the  descending  mass :  a  small  of  the  rectum. 

ponion  of  the  loose  mucous  membrane  being        As  r^ards  these  folds,  we  may  point  out, 

tt  the  same  time  generaliv  everted  around  it.  that  their  usual  ^  situation  corresponds  to 

A  variable  length  of  necal  substance  thus  the  most  prominent   parts  of  those  three 

PMs  throiwh  the  orifice  of  the  anus.    The  curves  of  the  rectum  which  we  have  already 

foQtinutty  of  the  descending  mass  being  finally  alluded  to.    Thus  the  third  answers  to  that 

mtccTuptcd,  the  act  of  respiration*  is  resiuned;  convex  mucous  surface    which    marks   the 

!!1^*I*  Jk«  ■Pplicatkm  of  a  wet  bandage  tightly        •  Dublin  Hospital  Reports,  vol.  ▼.  p.  168. 
if»«ftd  Uie  bdfy.  ^  u  z„  Anstomie  nod  Physiologie  dcr  Beckenor- 

tk»  ^L^'J?*  "^^^^  ^^  •**  **  affected  during  gene,"   Leipsig,  1864  ;   also  VtienUn's  "  fiericht 

•«J!1!?*  of  sbdomiaal  pressure  has  already  been  ueber  die  Leistungen  in  der  Physiologie  **  in  Caa- 

»piaaas4  at  ^  816.  gtatt's  Jahresbericht,  1864. 
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transition  of  the  sigmoid  flexure  of  the  two  kinds.  The  first  is  s  nia»  which,  osoBlly 
colon  into  the  rectum ;  the  second  indicates  of  a  semifluid  consistence,  rao|^  Own  ti« 
the  spot  where  the  bowel  reaches  the  median  state  of  a  thin  liquid  to  that  of  a  hard  friable 
line  of  the  sacrum ;  and  the  first  is  nearly  op-  solid.  This  mass,  when  evacuated  from  the 
posite  to  its  bend  in  the  hollow  of  the  latter  rectum,  constitutes  the  fieces,  ordure^  or  ex- 
bone  and  the  coccyx.  And  frequent  as  their  cremenL  The  second  is  an  elastic  or  g»- 
presence  undoubtedly  is  —  and  important  as  seous  fluid,  which  occupies  the  intestine  ■ 
they  therefore  arc  with  respect  to  the  surgery  very  variable  amount,  and  unless  its  qnaotitf 
of  the  rectum,  —  it  may  still  be  doubted  be  excessive,  is  not  necessarily  or  rcgnliHy 
whether  they  possess  those    characteristic  expelled  at  alL 

anatomical  features  that  would  alone  entitle        Ftsces.  It  will  be  some  clue  to  the  ooaip^ 

them  to  rank  as  true  permanent  folds,  like  the  sition  of  the  fiecea  if  we  recollect,  that  the 

transverse  or  falciform  septa  which  isolate  the  large  intestine  so  hr  resembles  the  wnalL  •• 

several  pouches  of  the  large  intestine.     For,  to  justify  our  inferring  that  it  cootiniies  the 

unlike  these,  they  are  not  only  somewhat  irre-  various  metamorphoses  which  the  cootestt 

gular  in  number  and  position,  but  are  effaced  of  the  canal  b^n  to  undereo  in  its  upper 

by  complete  distention  of  the  tube.     And,  segments.     These  metauiorphoaes  are  «toe, 

finally,  they  appear  to  contain  not  a  trace  of  partly  to   a    spontaneous  decompoattioa  of 

the  proper  transverse  stratum  of    unstriped  the  alimentary  substances  themselves,  partlv 

fibres.    Hence  tliey  probably  express  a  mere  to  changes  set  up  by  the  various  aeifetioui 

passive  arrangement   of  the  loose   mucous  mixed  with  them.      And  they  are  aemi»- 

membrane; — a  relaxation  which  b  perhaps  panied  by  processes  of  absorpcioo  and  ie> 

chiefly  due  to  contraction  of  the  poweHul  cretion,  which   may  probably  be    regarded 


longitudinal  layer  of  the  muscular  coat  of  the    as   in  some  degree  peculiar  to  this 
bowel.  of  the  tube.    Of  these  two  processes,  thai 


In  the  rectum,  the  muscular  lamina  of  the  of  absorption  seems  chiefly  destined  lo  de^ 

mucous  membrane  resumes  its  usual  thick-  prive  the  intestinal  contents  of  their  More 

ness.    At  the  lower  part  of  the  bowel,  the  watef7  and  soluble  narts.    While  the  act  o^ 

skin  and    mucous  membrane  become    con-  secretion  pours  forth  fluids  which,  fit»  thrv 

tinuous  with  each  other.    But,  as  might  be  proximity  to  the  end  of  the  bowel,  may  be 

expected  from  the  great  dissimilarity  of  these  assumed  to  be,  in  great  extent,  exdasea- 

structures,  there  is  a  distinct  line  of  demarcation  titious.    The  matters  thus  excreted  maybe 

between  the  two.    Their  junction  is  situate,  divided,  histologically,  into  two  chief  ro»* 

not  exactly  at  the  anus,  but  at  a  point  from  stituents  :  -^  a    structureless   alkaline  flud 

two  to  four  or  five  lines  above  this  aperture,  which  is  fumiisbed  by  the  tubes ;  and  a  •ci.t 

Here  the  skin  terminates  by  a  wavy  maigin,  epithelium,  which  is  a  desquamatioo  from  the 

haying  a  distant  resemblance  with  that  dentate  mucous  membrane  of  the  rectnoi. 

edge,  by  which  the  thick  white  epithelium  of       But  it  would  be  wrong  to  suppose  tbtc 

the  (Esophagus  adjoins  the  delicate  pink  rou-  the  whole  of  the   processes  which  enpcr 

cous  membrane  of  the   stomach.    And  the  the  contents  of  the  Luge  intestine  ran  hr 

apex  of  each  of  these  waves  usually  corre-  comprehended  in  three  such  acts  of  vet*- 

sponds  to  the  istarting  point  of  a  longitudinal  morphosts.  absorptioni  and  sefrctioo  as  tfaor 

fold  of  mucous  membrane ;  which,  alter  pro-  just  alluded  to.    On  the  contrary,  each  ef 

ceeding  a  short  distance  up  the  bowel,  either  these  three  exerts  its  usual  complex  reactiMi 

become?  indistinct  and  disappears,  or  is  crossed  upon  the  other  two.     Thus  the  soluble  r^> 

and  effaced  by  others  that  take  a  different  suits  of  metamorphosis  undergo  ahsorptioa, 

direction.    It  is  nearly  in  this  bituation  that  as  do  also  some  of  the  substtticeB  iccrelH. 

Kohlrausch  *  describes  a  thin  layer  of  un^  The  fluids  secreted  into  the  bowd  no  douN 

striped  muscular  fibres,  lying  between  the  modify  the  spontaneous  changes  which  cs^ 

sphmcter  aui  intern  us  and  the  mucous  mem-  gage  its  contents.     And,  firally,  the  il^ 

brane.    Traced  upwards  from  their  intimate  transit  of  these  contents  along  the  mccMwr 

union  with  the  latter  structure,  these  fibres  is  accompanied   by  the  precipitatkNi  of  »* 

are  seen  to  take  a  longitudinal  course ;  and  soluble  matters  firom  the  vanoits  secfibrc* 

to  end,  about  one  and  a  half  inches  above  of  the  upper  sesments  of  the  canal,  prior  to 

the  aperture  of  the  anus,  by  joining  the  layer  their  expuUuon  mm  ita  lower  orifice. 

of  circular  fibres  immediately  external  to  them.        It  has  indeed  been  alleged,  that  the  csBcait 

R^ardinff  these  latter  as  their  origin,  it  is  ia  the  seat  of  a  special  metamorphosai,  «bir* 

evident  that  their  action  would  raise  the  mu-    repeats,  as  it  were,  the  process  of  p'^'*' 

cous   membrane,  and  oppose  its    prolapse,    digestion:  —  that  its  mucous  mcariwaDe  potf« 

Hence  they  are  described  as  forming  a  **  ««#•    out  an  acid  secretion,  which  is  capahleof  A^ 

teniaior  tumca  mucosaj'    Below  its  junction  solving  certain  constituenta  of  the  Ibod  prr- 

with  the  mucous  membrane,  the  moist  skin    paratory  to  their  absorptioo.    But  a  tk~^ 

possesses  its  ordinary  structure.     And  around    examination  dispeb  this  view,  aad  as^pM 

the  anus,  it  is  occupied  by  numerous  hair    thb  segment  an  humbler   olBre,  wbicb 

bulbs  ;  as  well  as  by  sebaceous  follicles,  which    dosdy  analogous  to  that  of  the  ncMbcM 

pour  forth  a  Urge  quantity  of  a  peculiar  odo-    portions  of  the  canal.     Ita  tubes,  wmcb  hs«r 

rous  secretion.  precisely  the  structure  of  those  hund  cW- 

The  content t  of  the  large  intestine  are  of    where,  pour  out  an  equally  alkaline  secnt**^ 

*  Loc,  tiL  Its  infusion,  whether  addulaled  or  othcnii<- 
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has  DO  higher  solvent  power  over  albuminous  jaundice,  in  which  a  deficient  secretion  of  this 

•ubscances  than  that  jiossessed  by  the  similar  fluid,  or  an  obstruction  of  its  normal  channel. 

Mil  prepared  from  pieces  of  ileum  or  colon,  has  arrested  its  flow  into  the  intestine.     For 

While  the  strongly  acid  reaction  of  its  contents  in  such  instances,  the  ordinary  brownish  yel« 

in  many  herbivorous  animals  is  sufficiently  low  tint,  and  fecal  smell,  proper  to  the  excre- 

explained  as  due  to  that  lactic  fermentation,  ment,  are  exchanged  for  a  ere^ish  white  co» 

which  the  various  starchy  substances  are  so  lour,  and  an  intensely  putremcttve  odour. 

apt  to  undergo  when  ei posed  to  spontaneous        But  it  is  certain  that,  unless  the  bile  be 

decomposition  at  the  temperature  (about  *  poured  out  in  excessive  amount  (as  after  the 

103°)  of  the  intestinal  canal.  Consistently  with  exhibition  of  mercury  *),  or  conveyed  through 

9uch  an  explanation,  this  acid  reaction  is  found  the  bowels  with  unusual  rapidity  (as  in  diarrhoea 

chiefly  or  exclusively  in  those  parts  of  the  and  purging),  it  is  but  a  small  fraction  of  its 

fsecal  mass  which  are  not  in  contact  with  total  quantity  that  escapes  re-absorption,  so  as 

the  alkaline  mucous  membrane,  and  is  by  to  be  found  in  the  faeces.    This  statement 

no  means  limited  to  the  contents  of  the  ccecal  especially  applies    to  the   meconium  which 

pouch.  occupies  the  intestine  of  the  foetus.    At  any 

We  may  therefore  regard  the  fteces  as  com-  rate,  this  substance  contains  but  little  of  the 

posed  chiefly  of  two  constituents :  —  which  acid  or  the  colouring  matter  of  ordinary  bile. 

are  denved,  the  one  from  the  food  taken  by        Now,  the  preparation  of  excrement  by  the 

the  animal,  and  the  other,  from  the  secretions  foetus,  and  by  hybemating  or  starving  animals, 

of  its  digestive  organs.     And  in  like  manner,  is  a  satisfactory  proof  that  its  specific  faecal 

ve  may  premise    what  follows    by  stating,  characters  are  not  essentially  due  to  any  mod ifi« 

that  the  composition  of  any  particular  excre-  cation  of  the  alimentary  matters  contained  in 

ment  will  always  depend  on  the  nature  of  the  the  intestinal  canal.     And  since  the  bile  forms 

(bod,  the  state  of  the  secretions,  and  the  na-  but  a  small  portion  of  its  mass,  it  is  evident 

tare  and  amount  of  the  metamorphoses  which  that  much  or  it  must  be  derived  from  the  se- 

both  these  constituents  have  together  under-  cretions  of  the  digestive  tube  itself,  and  that  its 

gone.  properties  must  be  partially  due  to  the  same 

PkynaU  proper^eg  of  the  fiecet — Subject  to  source.      Indeed,  tnis  intestinal  constituent, 

orcnmatances  so  numerous  and  fluctuating,  it  which  is  probably  always  a  large  ingredient 

is  ohfious  that  the  physical  properties  of  the  of  the  faeces,  becomes,  in  the  hybemant  and 

fieces  must  vary  extremely  in  diflerent  sub-  the  foetus  by  fiu*  the  largest :  —  so  much  so, 

jectA.    Their   ordinary  colour,  odour,  form,  that  the  dried  meconium  contains  about  85 

«ze,  and  consistence  are  so  well  known,  as  to  95  per  cent,  of  epithelium  and  mucus,  al« 

Ksrcely  to  require  any  special  description  in  most  all  of  which  must  be  referred  to  this 

this  essay.  source.    While,  as  regards  its  physiological 

As  regards  the  two  first  of  these  characters,  import,  it  is  impossible  to  doubt  that  it  is 

the  contents  of  the  small  intestine  are  dis«  («ar'^^o^i)i')thetfj'crem^fi/:'— thatitis,  infact, 

tinctly  fiecaL    But  it  is  only  in  the  coecum,  the  chief  excretory  ingredient  of  the  fseces ; 

*here  both  their  colour  and  odour  become  and  hence  that  ingredient,  the  dismissal  of 

mach  more  marked,  that  the  fseces  usually  which  from  the  intestinal  canal  is  most  e:$sen« 

hepa  to  acquire  a  solid  consistence.    Their  tial  to  the  welfare  of  the  organism  generally. 

mi  and    size    is  dictated,  partly  by    the        The  above  view,  as  to  the  share  which  both 

•hape  and  diameter  of  the  bowel  (as  already  the  biliary  and  the  intestinal  constituents  take 

alludedf  to),  and  partly  by  the  degree  in  whicn  in  producing   the  colour  and  odour  of  the 

their  conststeoce  lias  been  augmented  by  the  fseces,  appears  so  irrefragable,  that  we  may 

■hiorption  of   their  watery  parts.      Where  content  ourselves  with  a  passing  allusion  to 

their  solidity  is  much  increased   firom  tliis  those  experiments  by  which  it  has  been  at- 

jitter  cause,  the  act  of  expulsion  has  little  tempted  to  establish  the  predominant  or  ex clu- 

ioiluence  in  modifying  their  form.    The  way  sive  influence  of  either.    Thus,  while  it  has 

in  which  it    usually    does    this    has    been  been  pointed  out  by  Valentin  f  that  putr&> 

previously  pointed  out  fying  bile  diffuses  the  stronsest  smell  of  or- 

The  odour  and  colour  peculiar  to  the  fteces  dure,  Liebig:^  states  that  he  has  succeeded  in 

have  been  ascribed,  by  some  authors,  to  the  the  artificial  production  of  the  faecal  odour  by 

hile  which  enters  into  their  composition ;  by  a  process  which  essentially  consists  in  imper- 

otbert,  to  the  fluids  which  are  poured  out  fectly  oxidizing  some  of  the  more  azotized  tis- 

into  the  intesdnsd  canal  from  the  blood-vessels  sues  of  the  body.    The  hitter  experiment  has 

oecupying  its  mucous  membrane.   It  is,  how*  been  regarded  as  leading  to  the  inference,  that 

«w.  probable  that  they  are  not  due  to  either        •  The  green  colour  of  the  stools  after  calomel  has 

«  these  cauaea  exclusively,  but  depend  rather  been  taken  seems  to  be  due,  partly  to  the  chemical 

00  a  combination  of  both;  and  are  further  mo-  reaction  of  the  oontenta  of  the  intestine,  partly  to 


_,  L        «        J  ■ '  -»,.-.~  opening  «-.,^...«..T.    «u« 

Thus,  that  tbey  depend  to  some  extent  on  chemical  change  undergone  by  the  mercory  in  the 

the  bile,  is   well    shown  by   those  cases  of  intestinal  tube  consista  (like  that  of  the  salu  of 

,     iron  under  similar  circumstances)  in  the  formation 

Brovm  Senaara*  ■*  Experimental  Researches  in  of  a  sulphuret  of  the  metal. 

T^^  ™  Palhotogy,^  New  York,  1863.  t  Lehrbnch  der  Physiologie,  vol.  i^  p.  870. 

t  sea  ^  86$.  j  Animal  Chv  #rtry,  8rd  eil,  p.  148.  timq, 

bb3 
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certain  eflete  constituents  of  the  blood  are  being  made.     For  it  varies,  not  oicrtely  imk 

secreted  into  the  intestine,  in  a  like  state  of  the  bulk  and  weight  of  the  aloDCoCary  rea* 

partial  oxidation.   But,  even  could  we  assume  due  that  forms  so  laige  a  portion  of  the  or* 

the  chemical  identity  of  two  substances  merelv  dinar^  excrement,  but  also  with  the  dcyrw 

from  their  having  the  same  overpowering  smell,  in  which  the  faecal  mass  has  been  condeoied 

we  should  still  be  left  in  uncertainty,  as  to  by  the  absorption  of  its  watery  eonstitiients. 

whether  these  odorous  matters  were  excreted  And  it  would  further  seem,  that  the  teces  mt 

directly  from  the  blood  into  the  bowel,  or  were  capable  of  being  partiallv  dried,  and  randered 

introduced  into  it  indirectly,  by  means  of  the  much  lighter,  by  a  mechanical  ndmixtnre  of 

secretion  and  subsequent  metamorphosis  of  intestinid  gases  with  their  aubstaace  vhik 

the  bile.    The  very  large  intestinal  constituent  still  within  the  body.    At  least  it  'is  voy 

of  the  meconium,  associated  as  it  is  with  an  common  for  difierent  portions  of  the  ssoie 

almost  inodorous  character  of  this  excrement,  evacuation  to  exhdiit  very  diflmnt  specific 

would  indicate  that,  on  the  whole,  Valentin's  gravities :  —  the  first  portions  of  the  etcte- 

view  of  the  biliary  origin  of  the  fiaecal  odour  is  ment,  which  previoosly  occupied  the  lovtf 

the  more  correct  one.     At  present,  however,  extremity  of  the  rectum,  being  much  hghtff 

a  satisfactory  decision  of  the  question  seems  than  water;  while  those  subsequently  extiuded, 

impossible.  though  less  solid,  are  so  much  bcaner^  as  10 

But  whether  the  peculiar  odour  of  the  faeces  sink  rapidly  in  this  liquid, 
be  biliary  or  intestinal,  there  can  be  no  doubt  The  mechanical  composition  of  the  exert* 
that  it  IS  derived,  in  the  first  instance,  from  ment  might  almost  be  deduced  from  whst 
the  blood.  For  the  smell  of  the  excrement  has  alreiuly  been  said  of  its  origin.  A  htpt 
of  any  particular  species  always  has  a  close  Quantity  of  its  mass  no  doubt  consists  of  ao- 
relation  to  that  odour,  which  is  specific  to  the  digested  food.*  This  must,  however,  be  sob- 
body  of  the  animal,  and  which  appears,  in  va-  divided  into  two  parta,  which  have  a  very 
rious  degrees  of  intensity,  in  all  its  different  different  import  with  respect  to  the  digesti«r 
excretions.  And  it  is  even  stated  by  Wehsarg*  function.  One  of  these,  which  is  nsosUv 
to  present  differences  specific  to  the  individual,  much  the  larger,  includes  all  those  sobstaaoes 

Finally,  we  need  have  little  scruple  in  as-  that  are  incapable  of  bein^  dissolved  by  the 

serting,  that  all  the  physical  properties  of  the  various  secretions  ponred  mto  the  in      *^^' 

faeces  are  also  in  a  great  measure  dependent  on  canal.    Such  are  ttie  harder  parts  of 

that  alimentary  residuum  which  usually  enters  animal  and  vegetable  tissues: —-the 

so  lareely  into  their  composition.    The  quan-  lemma  of  muscular  substance,  the  eetls  of  <v- 

tity  of  fatty  matter  and  of  casein  usually  pre-  tilage,  fragments  of  bone,  the  elastic  film  of 

sent  in  the  excrement  of  the  sucking-child,  areolar  tissue ;  together  with  the  busks,  dwlb, 

the  deepening  (and  finallv  black)  colour  of  the  pods,   chlorophyll,   epidermis,    and    vahoas 

fieces  in  persons  who  feed  chiefly  on  vege>  dense  membranes,  cells,  vessels^  and  fihrei 

tables,  the  lactic  acid  found  in  the  evacuations  of  the  various  fruits  and  seeds  used  as  food, 

of  carnivora,  or  the  oil  which  may  often  be  de-  Some  of  these  tissues  quite  defend  the  ooh^ 

tected  in  the  stools  of  persons  by  whom  even  contents  they  enclose.     The  other  poma 

snudl  doses  of  cod-liver  oil  are  bein^  taken  consists  of  substances  which,  tlKM^gh  mUr 

medicinally  —  form    instances  of  this  kind,  capable  of  solution  in  the  alimentary  cm, 

which  might  obviously  be  multiplied  to  almost  have  eso^ped  this  process:— whether  fiva 

any  extent.     Nor  is  the  process  always  li-  having  been  taken  in  too  large  a  qusntiM* 

mJted  to  a  mere  admixture  or  decomposition  from  not  having  aojoumed  in  the  tube  duri^ft 

of   the  food  itself.      On  the  contrary,  the  a  su£Bcient  intoral  of  time,  or  feosa  hariag 

metamorphoses  which  most  of  its  ingnxlients  been  exposed  to  secretions  whicb  sr  psr^ 

have  to  undergo,  oflen  react  on  the  secretory  tially  devoid  of  their  proper   aohrcaft  faree. 

contents  of  the  canal,  so  as  to  modify  their  Of  these  three  causes  of^  such   so  adani- 

appearances  bv  the    addition  of  properties  ture,  the  first  is  the  more  coamoo,  and  pr^ 

more  or  less  torei^  to  them.    And  nothing  bably  constitutes   an    invaloaUe  ^  ssft'gwini 

but  that  comparatively  uniform  admixture  of  against  the  dangerous  results  which   snght 

the  chief  alimentary  principles  of  the  food,  otherwise  follow  every  act  of    u«u  sarwa 

which  we  shall  hereaher  find  is  absolutelv  Hence  in  the  state  of   replctmi,   whether 

necessary  to  the  life  of  the  individual,  will  relative  or  absolute,  large  quantities  of  6(« 

account  for  even  the  imperfect   uniformity  muscular  fibre,  albumen,  caaein,  starch  ori**. 

traceable    in  examining   the  excrements  of  fibrous  tissue,  and  other  strictly  a&menar\ 

large  numbers  of  individuals.  substances,  escape  digestion,  and  sre  fta^ 

The  reaction  of  the  human  fasces  is  gene-  in  the  fsoes.    And  conversely,  it  is  hir|l.« 

rally  acid  ;  sometimes  neutral  or  alkaline.  The  probable  that  individuala  (as  well  as  mimt»  > 

quantity  daily  evacuated  by  a  healthy  male  may  have  their  digestive  powers  so  nssed  b« 
adult  may  be  estimated  as  amounting,  on  an        ,  M«gn  to  iW  an-: 

average  to  about  five  ounces  avoirdupois.  rebstanoe  of ^is  con^toSt  m  mmam  •W  > 

The  specific  gravity  of  the  faeces  is  gene-  ^ould  probably  be  cqaivalont  to  a  ^mfartim  •# 

rally  greater  than  that  of  water,  owing  to  the  about  IS  per  oeot.  or  tho  whok  nxnmtm,   Ba 

solids  which  they  contain.     But  it  is  fiur  too  wo  may  sospect  this  to  bo  rsthw  tootowsaafc  - 

«riri^e  to  dlow  of  «.y  .»en«p.  «.tim«e  {^^^^•"l.'^i^f JS^  2^1^^ 

•  Mkro«M>pi«ehe  and  ChemiacheUotersiichaDgen  pl«t«ly  isolatsd,  Ibr  tho  purpose  of  baiag  th»  *^ 

der  F»o«i  geauader  Menschen.    Gisoson,  1868.  tcnauied. 
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hun^  and  need,  as  to  be  enabled  to  extract  Without,  however,  impugning  the  accuracy 
Dutmnent  from  substances  that  would  other-  of  an  analysis  conducted  by  such  an  eminent 
wise  defy  the  action  of  their  gastric  and  in-  chemist  as  Berzelius,  it  seems  important  to 
tatinal  juices.    In  short,  these  undissolved  point  out  that,  for  physiological  purposes,  it 
sod  insoluble — undigested  and  indigestible —  is  all  but  useless.    For  not  only  docs  it  afford 
constituents  of  the  adimentary  residuum  may  no  inference  as  to  the  quantitative  composition 
almost  be  said  to  merge  into  each  other,  ac-  of  the  fsces  generally,  but  it  even  suggests 
cording  to  the  habits  of  the  individual  with  ^ve  doubts  as  to  the  correctness  with  which 
respect  to  the  ingestion  of  food.  its  own  chief  results  have  been  grouped  to^e- 
Thst  element  of  the  faeces  which  is  derived  ther.    Recalling,  for  example,  our  subdivision 
from  the  digestive  organs  of  the  animul  itself,  of  the  constituents  of  the  fseces  into  alimen- 
cooflists  chiefly  of  mucus  and  precipitated  bile,  tary  and  secretory,  we  inquire  in  vain  how 
This  mucus  is,  for  the  most  part,  structure-  much  of  the  soluble  albumen  and  extractive 
less ;  but  is  mixed  with  variable  quantities  of  of  this  analysis  was  derived  from  the  food, 
scaly  epithelium  from  the  rectum  in  the  neigh-  and  how  much  may  be  ascribed  to  the  secre- 
bourfaood  of  the  anus.    In  violent  diarrhoea,  tions  poured  into  the  canal.     In  like  manner 
columnar  cells  from  the  intestine  may  also  be  we  are  ignorant  whether  its  fatty  constituent 
found  in  the  evacuations  :^- sometimes  in  the  was  not  partly  the  undigested  residue  of  fat 
youn^  cell-form  of  abortive  cytoblasts  or  which  had  been  introduced  with  the  food, 
nuclei,  sometimes  in  the  more  advanced  state  But  from  a  comparison  of  this  analysis  with 
of  simple  ovoid  cells.  The  hitter  are  sometimes  some  observations  on  the  meconium  bv  Hoefle* 
met  with  in  small  numbers,  even  in  healthy  andLehmannf,  we  may  conjecture,  that  while 
fieces;  and  constitute  what  are  often  termed  the  protein  compounds  found  in  healthy  ex- 
mucus-corpuscles.    The  biliary  constituent  is  crement  belong  almost  exclusively  to  the  food, 
fouod  chiefly  in  the  form  of  minute  amorphous  a  small  quantity  of  its  elain  and  margain,  and 
masses  or  molecules  of  a  resinous  character;  a  larger  amount  of  its  muco-geiatinous  ex- 
oystalsor  plates  of  cholestearine;  and  soluble  tractive,  are  derived  from  the  secretions  of 
colouring  matter,  that  often  stains  the  cells  the  animal  itself. 

just  mentioned,  as  well  as  the  other  mechanical  The  inorganic  constituents  of  the  excre- 
constituents  of  the  excrement.  roent  must  also  vary  greatly  with  the  nature 
The  crystals  of  ammoniaco-phosphate  of  and  amount  of  its  alimentary  residuum, 
magnesia,  which  are  so  often  found  in  the  Porter]:  states  that  healthy  raeces,  when 
(ieces,  can  hardly  be  definitely  allotted  to  dried,  contain  on  an  average  about  6*7  parts 
cither  of  the  two  foregoing  sources.  They  per  cent,  of  mineral  substances.  Wehsarg 
are  easily  recognised  by  theu*  characteristic  reckons  these  salts  at  4*1  per  cent.,  from 
shape.  They  were  formerly  supposed  to  be  an  average  of  seven  analyses.  But  an  analysis 
peculiar  to  the  stools  of  diarrhoea  and  typhus,  by  Dr.  Percy}  estimates  them  at  16'4  per  cent. 
But  they  are  found  in  the  healthiest  neces.  This  proportion  somewhat  approaches  that 
Their  occurrence  appears  to  be  &voured  by  given  in  the  analysis  by  Berzelius  quoted 
all  circumstances  which  further  decomposi-  above.  It  also  corresponds  with  some  ana- 
(ion.  They  are  therefore  probably  due  to  the  lyses  by  Macaire  and  Marcet  ||  of  the  feces 
action  of  ammonia  (developed  in  the  feces  of  the  Dog  and  Horse,  which  they  found 
before  or  after  their  expulsion)  upon  that  to  contain  20  and  25  per  cent,  of  ash  respec- 
nentral  phosphate  of  magnesia,  which  we  shall  tiveiy.T  The  soluble  salts  form  between  one- 
see  forms  so  large  a  proportion  of  the  entire  fourth  and  one-third  of  the  whole  ash.  The 
sdioe  constituent  of  the  excrement.  phosphates  of  the  earths  and  alkalies  consti- 
The  chemical  composition  of  the  fsces  will  tute  about  one-third  of  all  the  salts  present, 
of  course  exactly  correspond  with  the  nature  While  the  chlorides  of  the  alkalies  are  reduced 
sod  amount  of  those  substances  of  which  it  to  the  very  small  proportion  of  about  one- 
forms  the  mechanical  admixture.  Hence,  not  thirtieth ;  a  proportion  which  is  about  equalled 
ooly  is  it  impossible  to  lay  down  any  average  by  the  whole  of  the  sulphates.  The  chief  re- 
that  can  apply  to  faeces  generally,  but  it  is  maining  peculiarities  worthy  of  notice  are,  that 
even  probable,  that  no  two  specimens  of  excre-  the  quantity  of  potash  is  from  10  to  40  times 
nent  are  composed  of  the  same  proximate  greater  than  that  of  the  soda;  and  that  the 
constituents  minsled  in  the  same  proportions,  magnesia  reaches  half  the  amount  of  the  lime. 
Benelius*  ansdyxed  the  fieces  of  a  labourer  Of  these  two  quantitative  disproportions,  the 
who  had  fed  on  coarse,  hard-baked  bread,  with  first  seems  due  to  the  food ;  while  the  latter  has 
nodffite  quantities  of  meat  and  vegetables,  been  referred  by  Berzelius  to  the  more  active 
He  obtained  the  following  results : — 

^'•^ 75-3  •  ChemieuidHikro8kopamKrankenbette,p.83. 

c._            ...      rBile.    .    .    -9)  t  <3te.  ci*.,  VOL  iu  p.  136. 

5?«i8UDcts  soluble    1  Albumen    .    -9  f         -  -  I  Annalcn  der  Chemie  und  Phirmade,  bd.  Ixxi. 
mvater 


r  Bile  ...    -9  )  ♦  Cto. 

oluble    1  Albumen    .    -9  f  -  -  I  Ann 

.    .    .^  Extractive   27  f  *"        p.lo9. 

(Salu.    .    .1-2J  ^AD,y 


1     .  ...       . .          >  .°"?  -••*•»  -^           ^  §  Day's  Simon's  Chemistry,  vol.  u.  p.  375. 

ISMlableniidviimofthelbod     ....       7-0  N  Soci^t^  d'Histoire  Nstarelle  de  Geneve,  vol.  v. 

UMloUe  nabstanoea  added  in  the  intes>  )  p.  230. 

taul  csBsl :  mncua,  biliary  resin,  fat,  V      14*0  ' «  fhis  difference,  like  that  of  the  nitrogen  of  the 

and  aondry  animal  matters      .    .    .J  excrementin  these  animals  (4-2  percent  in  the  Dog 

'■  to  '8  in  the  Uorw),  probably  depended  on  the  oon- 

102-0  trast  between  the  animal  and  vegetable  natore  of 

•  Lriifbwh  der  Chemie.  Bd.  ix.  p.  841.  their  food. 
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absorption  of  lime  than  magnesia  in  the  intes- 
tinal  canal.  Carbonates  of  the  alkalies  are 
found  in  the  ash  of  human  excrement ;  but 
they  are  apparently  almost  absent  from  that 
of  the  Sheep,  Cow,  and  Horse.  They  are  pro- 
bably produced  by  a  combustion  of  some  or- 
ganic salts  of  these  bases. 

The  elementary  analyses  of  thefsces  hither- 
to  made  possess  little  physiological  signifi- 
cance, or  general  validity.  But  from  what  has 
already  been  stated,  it  is  obvious  that  the 
entire  excretory  part  of  the  ordure  removes 
from  the  body  very  little  water  or  nitro- 
gen ; — ^probably  not  more  than  J^th  or  ^th  of 
that  quantity  of  each  of  these  elements  which 
is  daily  excreted  in  the  urine. 

The  time  during  which  the  contents  of  the 
intestinal  tube  sojourn  in  its  different  segments 
is  probably  a  very  uncertain  as  well  as  variable 
one.  In  diarrhoea,  the  whole  canal  is  some- 
times traversed  by  these  contents  in  two 
hours ;  while  in  obstruction,  weeks  or  months 
may  elapse  without  their  complete  transit. 
The  mean  rate  which  lies  between  these 
two  morbid  states  can  only  be  conjectured. 
But  there  are  reasons  for  supposing,  that 
the  food  of  a  healthy  adult  occupies  about 
twelve  hours  in  passing  through  the  small 
intestine.  While  from  thirty-six  to  sixty  hours 
may  be  assumed  as  its  average  sojourn  in  the 
large  intestine,  prior  to  its  ultimate  expulsion 
from  the  rectum. 

Inteitinal  gtuet, — In  speaking  of  the  elastic 


fluids  which  are  generally  eontttoed  in  d^ 
large  intestine,  and  are  occasioosily  eipclM 
from  its  lower  orifice,  it  will  be  advanti^geoui 
to  contrast  them  with  the   gases  found  ki 
other  parts  of  the  alimentary  caiul: — vix^ 
in  the  stomach  and  the  small  mtestine.  Msdt 
years  ago  the  composition  of  these  pteoui 
contents  of  the  canal  was  correcUy  gnrtn  b? 
Jurine,  from  an  examination  of  the  corpse  of 
an  idiot  soon  after  death  by  cold.     But  it  i> 
to  Magendie*  and  Chevreiu  that  we  owe  the 
only  trustworthy  quantitative  analyses  on  the 
subject.    Their  observations  were  made  opos 
the  ^ases  found  in  the  bodies  of  crionnab  is- 
mediately  after  thdr  execatioo.    Some  snthoci 
have  therefore  thought  it  worth  while  to  s^ 
lude  to  their  results,  as  being  probablr  aiecteJ 
by  the  dyspepsia  which  the  ctread  or  socb  m 
impending  doom  might  be  supposed  to  ksfc 
produced  in  these  unhappy  pensooa.     With* 
out,  however,  assigning  any  de6iiite  valiic  to 
this  contingency,  it  is  enou^  to  say  tbsft  thcr 
still  remain  far  preferable  to  may  other  mA 
analyses : — to  those,  for  instance,  of  CberiUotf. 
whose  rather  different  results  are  quite  o* 
plained  by  the  time  afler  death  to  which  kii 
examinations  were  deferred,  and  the  dccoah 
position  which  had  therefore  besiin,  both  in 
the  tissues  of  these  corpses,  and  in  the  sb* 
mentary  and  secretory  contenta  of  thdr  is- 
testines. 

We  may  best  arrange  these  analyses  in  the 
following  tabulated  form  :  — 


Whence  obutoed. 

Compoftition  by  Vultnae. 

Oxygen. 

Nltfogeo* 

Carbonic 
Acid 

ll)drogen. 

Carbareitod 
HydravoL 

Hjii^fw 

Stomach        .           .           .            . 
Small  intestine:  average  of  three) 
analyses     -           -           -        -j 
CcDCum          -           -           -           - 

Large  mtestine  H;  I           I          ' 

Rectam         .           .           .           . 
Flatus  expelled  oer  anum  (mean  of 
two  analyses  oy  Maxchand) 

11-00 

•     • 

71-46 

81-S4 

67-60 
61-03 
18-04 
46-96 

21*6 

14-00 

29-80 

12-50 
43-60 
70-00 
42-86 

40-6 

8-66 

88-36 

7-60 

11-06 

m          m 

18-76 

12-60 

6-47 

11-06 

11*18 

18-76 

It  is  only  from  such  analyses  that  we  can 
form  any  reasonable  inference  as  to  the  origin 
of  the  gases  to  which  they  refer. 

In  making  such  an  inquiry,  ^four  sources 
of  aeriform  matter  at  once  suggest  themselves  ; 
either  of  which  seems  at  first  sight  capable  of 
at  least  partially  explaining  the  presence  of 
gaseous  substances  in  the  digestive  canal.  And 
the  claims  of  each  of  these  must  be  separately 
examined  before  we  can  conjecture  the  probiU 
ble  amount  of  its  product,  or  its  share  in  those 
reactions  which  the  physical  properties  of 
gaseous  fluids  so  easily  allow  them  to  excite. 

I.  Air  may  be  introduced  into  the  intestinal 
canal  from  without  the  body.  Just  as  some  of 
the  lower  animals  can  distend  the  abdomen 
by  a  voluntary  deglutition  of  air,  while  even 
the  higher  Mammalia  have  been  noticed  to 
fill  the  stomach  with  air  by  the  movements 
which  precede  the  act  of  vomiting,  so  per- 
sons have  been  observed  to  swallow  air,  and 


afterwards  expel  it  by  enictatiott.  And  afait 
from  such  exceptional  caaet,  there  is  (ood 
reason  for  believmg  that  the  iqgertioo  of  food 
always  introduces  into  the  stomach  aa  ap> 
preaable  quantity  of  atmoapbcric  air ;  pan  o^ 
which  is  perhaps  mechanically  carried  dova 
with  the  alimentary  bolus,  while  anolfacr  part 
enters  the  orsan  in  a  state  of  more  nunoie  d>- 
vision,  with  tne  frothy  saliva. 

The  au*  which  is  tnus  introduoed  into  the 
stomach  will  doubtless  here  undcfgo  a  certsffi 
amount  of  diffiisioo  or  interchaace  wkh  ihs 
elastic  fluids  dissolved  in  the  Bqiud  blood  thiA 


p.  118. 


El^mentaire  dc  Phyiiolegte,  vri.  a. 


t  Cbevillol's  figoras  (BerseHaf*  JahtesWrirkt 
der  pbysiscben  Wisaenschaften,  1831,  pk  147)  in!*- 
cate  that,  in  the  diseased  and  decompoaiBf  huim  ^ 
examined,  oxygen  was  always  present ;  ti^tat^*^ 
acid  rather  incnased ;  while  the  aitnigca 
reached  the  laigt  proportion  of  99  par  i 
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rirculates  in  the  capillaries  of  the   organ,  of  these  gases  remarkably  confirm  this  view. 

And  thbdiiibsion  probably  imitates  that  vrbich  Too  large  a  quantity  of  food — and  especially 

ukes  place  between  the  air  and  the  blood  at  of  food  that  consbts  of  substances  which  are 

the  surface  of  the  lungs  and  skin.    It  will  either  putrefying  or  fermenting,  or  are  pecu- 

therefore  convert  the  gaseous  mixture  of  the  liarly  liable  to  undergo  these  changes — noto* 

ttmospbere  into  one  containing  less  oxygen,  riously  increases  the  amount  of  gases  thus 

and  more  carbonic  acid ;   the  extent  of  the  generated  in  the  bowels.     The  liabilitT  of 

cbsnge  in  both  these  respects  vanring  chiefly  cattle  to  a  dangerous  distention  of  this  kind, 

vitb  the  duration  of  its  sojourn  in  the  stomach,  when  surfeited  with  green  food,  is  well  known 

But  a  number  of  circumstances  unite  to  to  agriculturists.     And  in  like  manner,  an 

prove  that  the  gases  of  the  stomach  are  in  increased  quantity  of  sulphiu-etted  hydrogen 

great  part  derived  from  some  other  source,  is  ^nerally  expelled  in  the  flatus  of  aniimds 

Thiis  the  quantity  of  air  taken  vrith  the  food  which  have  been  fed  upon*  beans,  or  made  to 

can  be  but  snudL     While  percussion  and  aus-  take  sulphur  with  their  food.     While  the 

cultation  show,  that  the  cavity  of  the  healthy  practice  of  medicine  acquaints  us  with  the 

organ  b  often  htrftAj  distended  with  gas.   And  fact,  that  all  circumstances  which  lower  the 

the  above  analysis  nirther  points  out,  that  not  tone  of  the  alimentary  canal,  or  lessen  the 

only  is  the  increase  of  carbonic  acid  dispro-  energy  of  its  secretions,  further  these  sponta- 

fKNtioaate  to  the  decrease  of  oxygen,  and  neous  (though  abnormal),  metamorphoses  of 

therefofe  (unlike  the  interchange  in  the  skin  its  contents ;  and  thus  give  rise  to  a  oorres- 

ind  lungs)  not  due  to  a  mere  physical  pro-  pondins  increase  in  the  quantity  of  the  gases 

ccsi  of  diflusion,  but  that  a  new  element,  which  form  their  direct  result.    We  may  per- 

hydrogen,  has  been  added  to  it.  haps  find  an  additional  confirmation  of  this 

The  same  arguments  apply  still  more  for-  view  in  a  comparison  of  the  various  instances 

ably  to  those  gases,  whicn  almost  invariably  analyzed  above.    At  least,  the  great  devia-> 

distend  the  intestines.     For  during  diges-  tions  which  the^  exhibit,  seem  ^ter  expli- 

tion,  they  could  hardly  pass  the  pylorus;  and  cable  by  the  variable  composition  of  the  food, 

it  any  other  time,  would  be  verir  unlikely  to  than  by  any  theory  whioi  would  refer  their 

enter  the  stomach,  through  whidi  alone  they  development  to  the  organism  or  the  blood 

coold  reach  the  duodenum.  Hence  in  the  case  itself. 

of  the  intestinal  segments  of  the  canal,  we  Finally,  it  is  well  known  that  the  complete 
are  referred  almost  exclusively  to  those  sources  exclusion  of  food  from  the  digestive  cavity 
which,  we  have  already  seeo,  will  be  necessary  often  cives  rise  to  a  peculiar  white  and  con- 
to  explun  the  greater  part  of  the  gas  present  tracted  state  of  the  tube,  which  implies  an 
in  the  stomach.  entire  absence  of  all  such  gaseous  contents 

2.  Gases  may  be  developed  in  the  alimen-  from  the  greater  part  of  its  length.    This 

tvy  canal  from  the  decomposition  of  the  food  appemrance  is  so  generally  aeen  in  the  bodies 

vhich  it  contatnii.  of  animals  after  long  &sting,  as  to  constitute 

Difficult  as  it  is  to  decide  on  the  evidence  an  important  featiue  in  the  medico-lc^  evi* 

It  present  before  us,  there  seem  to  be  valid  dence  of  death  by  starvation, 

reuons  for  re^prding  this  as  the  process  by  3.  It  has  been  supposed  that  ^es  are  set 

vbich  the  intestinal  ^asesare  chiefly,  if  not  ex-  free  in  the  intestinal  canal  by  a  kind  of  secre- 

dofively,  set  free  m  the  alimentary  cavity,  tion  or  transpiration  fiiom  the  blood. 

The  food  totroducsed  into  this  cavity  is  speedily  But  in  alluding  such  a  process,  it  is  neces- 

convertcd  into  a  decomposing  mass,  which  is  sary  to  premise   that,  strictly  speakings  it 

atcful  to  the  ornnism  solely  by  virtue  of  the  would  hardly  deserve  the  name  of  a  secretory 

aetaoMrphoaes  it  is  tindergoinc.    And  though  act.    Even  assuming  that  it  really  discharged 

these  metamorphoses  generally  seem  to  be  the  gases  of  the  blood  into  the  intestinal  canal, 

finited  to  processes,  by  which  elements  are  we  should  scarcely  be  warranted  in  terming 

aerdy  re-arranged  in  the  solid  or  liquid  form,  their  passage  a  true  process  of  secretion* 

•nd  not  flven  off  as  gases,  still  they  are  easily  On  the  contrary,  all  analpgy  indicates  that  it 

fuscepttUe  of  being  carried  further,  so  as  to  would  rather  constitute  an  act  of  d^Kision : 

involve  a  more  or  less  copious  evolution  of  —  a  diffusion  which  would  probably  obey  the 

paeous  fluids.  same  laws,  and  exhibit  somewhat  of  the  same 

Now,  the  potrefrction  of  the  protein  com-  course,  as  that  which  chemistry  has  success- 
pounds  of  the  food,  together  with  the  fermen-  folly  investigated  in  the  case  of  the  lungs  and 
litMm  of  its  h  vdrates  of  carbon,  would  amply  skin. 

secount  for  toese  gases ;  as  well  as  for  the  In  any  case^  unless  we  suppose  the  capil- 

aniQonia  which  has  been  alluded  to  as  pro-  kiries  of  the  intestine  to  be  the  actual  site  o  I  an 

babiy  throwing   down  |>art  of  the   soluble  unexampled  generation  of  sas  from  the  con- 

pbotphatea  of  the  intestinal  contents,  in  the  stituents  of  the  blood,  an  inquiry  into  these 

rannof  crystals  of  the  triple  phosphate  of  am-  latter  will  probably  afford  us  some  grounds 

atooia  and  magnesia.  For  not  only  are  aU  the  on  which  to  accept  or  reject  the  above  theor}*. 

IMS  in  the  tSove  analyses  producible  by  the  It  is  therefore  important  to  point  out,  that 

various  proccasea  of  putrefiuction  external  to  some  of  the  gases  found  in  these  analyses-— 

the  bodjjT,  but  their  proportions  to  each  other  viz.  hydrogen,  carburetted  hydrogen,  and  sul- 
sre  preosely  those  which  might  be  expected 

frwii  the  known  composition  of  the  food.  •  xiie  legumea  of  which  contains  mnch  of  this 

1  ne  oooditioiis  which  fiivour  the  presence  element. 
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phuretted  hydrogen  —  hare  never  yet  been  these  instances  have  abaolutciy  exdoded  the 

detected  in  any  appreciable  quantity  in  the  presence  of  all  alimentary  substaoces;  md 

blood.     And  hence  without  assuming  their  that  a  very  small  quantity  of  liquid  or  lolid 

complete  absence  from  this  liquid,  we  may  at  matter  would  probably  be  quite  tuficieot  to 

least  infer  that  they  are  not  present  in  that  yield  the  gases  observed, 

amount  which  would  be  necessary  to  explain  4.   Lastly,  as  regards  the  intestinal  patt 


their  secretion  from  it,  to  the  extent  men-    present  in  diseased  subjects,  we  amy  conjee* 
tioned  in  these  observations.  ture  a  fourth  source  of  such  elastic 


To  this  we  may  add,  that  no  parallel  to  namely,  the  decomposition  of  the  variogt 

such  a  process  of  gaseous  excretion  can  be  secretions  of  the  canal.    For  it  is  not  too 

observed  in  the  case  of  any  other  vascular  much  to  assume,  that  the  deoomposatioa  to 

surface.    This  statement  not  only  holds  good  which  the  alimentary  contents  of  the  intcttae 

of  the  serous  membranes,  but  (what  is  much  appear  to  be  ofken  expooedt  is  sottian 

more  conclusive)  even  of  those  structures  snared  by  the  secretions  poured  into  its^cantt; 

which  are  specially  organized  with  reference  to  especially  when  we  recollect  that,  in  bmbj  dii- 

the  giving  out  from  the  blood  of  certain  of  its  eases,  the  state  of  all  the  fluids  of  the  ofpaisB 

gases,  and  the  taking  up  of  others  from  the  is  frequently  such  as  notoriously  &voiin  tfcc 

surrounding  air.    It  is  to  the  skin  and  lungs  access  of  putrefaction  in  the  tissues  after  dearii. 
that  we  shotdd  naturallv  look  for  evidence  of       The  gases  expelled  from  the  lar^e  intettine 

the    true   secretion   of  excrementitious   or  carry  with  them  the  odorous  prinaplcs  of  the 

noxious  gases  fi*om  the  circulating  fluid.    And  excrement.    It  is,  indeed,  probable  that  they 

yet,  on  turning  to  the  results  afforded  by  the  become  impregnated  with  these  volatile  wl»- 

eudiometric  researches  of  a  number  of  ob-  stances  mechanicallv,  as  a  nffcmary  renk  of 

servers,  we  find  that  the  gases  which  we  have  their  contact  with  them  in  the  bowels.    Bat 

just  stated  to  be  absent  from  the  blood,  are  reasons  are  not  wanting  for  the  couieauw,  tittt 

equally  deficient  in  the  air  exhaled  from  the  the  introduction  of  certain  fotia  sabscaaca 

vessels  of  these  special  organs  of  gaseous  into  the  blood,  is  8ubaeij[iiently  fbUoved  by 

excretion.    While  even  the  carbonic  acid  and  their  specific  determination  to  the  mKoai 

nitrogen  of  the  intestinal  flatus  are  at  once  membrane  of  the  intestinal  canal ;  which  thai 

dbtinguished,  by  their  quantitative  relations,  forms  a  channel  for  their  eliminatioB  frosi  the 

from  the  same  gases,  as  found  in  the  air  of  system.    For  aker  the  inhalation  of  any  p«- 

expiration.      Thus    the   minute  amount   of  ticularly  offensive  odour,  the  tecea  and  iatui 

nitrogen  in  the  air  exhaled  from  the  lungs  is  often  exhibit  what  is  unmistakeably  the  mmt 

contrasted  with  an  average  of  40  per  cent,  in  smell,  in  a  very  concentrated  fonn.    And  tbc 

the  gases  contained  in  the  intestines;  and  its  active  diarrhoea  which  frequently  attendi  ihii 

proportion  to  the  carbonic  acid  present,  is  reproduction  of  the  odour,  seems  a  ptrt  i^ 

increased  from  T^th  in  the  former,  to  ^  or  the  same  eflTort  of  nature,  towards  the  Rsotil 

even  f  ths,  in  the  latter  gaseous  mixture,  of  what  other  evidence,  beside  that  of  am 

In  conclusbn,  we  may  point  out,  that  while  senses,  thus  testifies  to  be  an  active  poin^ 
the  carburetted  and  sulphuretted  hydrogen,  as        Respecting  the  laws  which  icgobtt  the 

wdl  as  the  pure  hydrogen,  of  these  analyses,  forcible  expulsion  of  these  gaaea  from  the 

can  only  be  explained  as  the  result  of  a  pro-  stomach   or  intesdnea,  little  need  bete  br 

cess  which  directly  or  indirectly  involves  the  said.  Though  greatly  influenced  by  hshit,MiB 

deoxidadon  of  water, —  the  chemistry  of  the  the  act  is  essentially  voluntary,    lu  BMcha- 

organism  seems  always  to  reverse  this  process,  nism  is  so  closely  akm  to  that  of  liefxetwia  si 

Far  from  deoxidating  this  liquid,  thereare  good  not  to  require  ao^  separate  aoticak    Whether 

grounds  for  supposing  that  a  quantity  of  water  the  immediate  stimulus  to  tbia  expulsise  set 

amounting  to  nearly  ^th  of  the  whole  aoueous  is  always  mere  btesdnal  distention,  or  whethff 

contents  of  the  food  is  duly  formed  in  the  it  i>  sometimes  determined  by  the  m&ty  C>* 

body  by  a  combustion  (or  in  other  words,  by  well  aa  quantity)  of  the  ebsdc  ioids,  caaasc 

an  oxicfation)  of  the  hydrogen  of  its  tissues.  •<  present  be  decided. 

But  some  will  perhaps  thmk  that  these  con-  ,    We  are  equally  ignorant  as  to  how  6r.  fii- 

siderations  are  sufficiently  answered  by  facts,  vu;  stich  an  expulsion,  these  naes  are  taptkk 

which  deserve  more  reliance  than  any  such  of  beine  absorbed  into  the  blood;  and  if  ^ 

arguments.  where  tmnr  emerge  from  the  Tascular  sfstcn^ 

They  would  possibly  instance  experiments  or  what  form  they  aasnne  in  doing  so.    1W 

like  those  made  by  Magendie  *  and  Girardin,  bomI^  quantity  of  salphorettnd  hydragcn  tmlj 

and  confirmed  by  Freridisf :  in  which  the  de-  present  in  the  most  oAnaive  ffatns,  and  the 

ligation  of  an  empty  portion  of  intestine  had  comparative  harmlessness  of  carbnrettel  kv* 

nevertheless  been  followed  by  its  distention  drogen  in  the  proportions  in  which  it  veoU 

with  flatus.    Or  they  might  call  attention  to  be  dissolved  by  the  btood,  ptohint  as  ftm 

the  tympanites  of  typhus  fever,  and  other  coming  to  any  condoaion  bMod  on  the  ^^ 

kindred  disorders,  m  which  little  food  has  nvy  physiological  action  of  thcae  two 

been  taken  for  a  k>i)g  period  of  time.    But  a  We  can  but  conjecture,  that 

little  reflection  might  teach  us  that  none  of  sorption  they  may  undergo  is 


*  Ths  esses  of  physometn  H*'^*^  by 
*  Rocherches  physiologiqaes  sor  lea  gss  intes-    authors  seem  to  be  examples  of  a  iteilar 
tlnaax.    1824.  siiion  oocoiring  in  the  blood  sad 

t  Op.  cit,  p.  866.  taincd  fai  the  esrity  of  ths 
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,,  *.  of  >b.  ~ch  ,ui,w  d«™c,i™  of  is,:^'"^'„s  t  ^°i.^ ....... 

iheir  poiraou.  propertie.  by  >  mor.  or  l™    „,„^,^i  to  chote  of  ihTitiuhBl  bonl»  of 

;»tf,noi.d.lion.  ^,  naeoter;  iMelf  i  mi  m  mdi.  u  to 

^,to».  ./  Ifc  mto/.^^.- W«  b.re  .eon    ^^^^^  .^  j„i„^,  .„j  „bu,„e|,  „,„j, 

.i,b  me^l  blood  b,  n,™.  of  ™r,oo,  ,,,g,     „  ^,  „j  ^,  ^  j  „  ,t,  „„„„tS.M 

dm»i  ta  tb.  tbreo  bnmcb»  of  ibe  o.lmc  ^  ^  ^  g„  ^^  ^^^^  ^,„  „,  „ 
.m  .b..b  .pnog.  fron,  ihe  oppor  p.ji  of    ^^  ^^^  ^^^  ^  ^^  .^^J.^       ^ 

„c  p,™  or  b,  two  buj.  bnoobo,  of  ft.  .    .               ^  ^^       j  BoJ„ne™e  tb.t 

jbtamd  urft    TboK  Jt"?;"  •«  »"f .  „'c„  ,p,i'of  it  „  CTdiog  io  ibU  iiomn. 

fram   tbm   PO..OO0  .  ».d    di.mbut.oo,    ih.  ^J^!;,,,,.,,,  of  ,bel«^  or  prim,^ 

.up,norudlbemf.r.oro,Me.tmc.  bnncbn  oflbT-opoior  mJootoio  utoj 

thelongcrofihe«twobrancbes.iH  Jisinbuted  j^n^^.^        °                     .           e           / 

o.cr  tj,.t  lug.  «OT>.nt  of  tht  inio.lin.  wbicb  j^^^  ^  ^^  ^           mmaie  mm 

..fotm,^  b,  the  Lo..r  p«  of  tbo  dood.nom,  .^  j.^^,    .„„tioooo.  ,itb  .  b>go  .nd  (/, 

d,.  .bole  of  the  M""™.  ''•"■".  ""J  "»=™.  jfc.  j,,.)^  ,bieh,  .beo  it  bu  readied  .  £^ 

ai  the  Sm  ■«o-tb.d.  of  th.  colon.    Tb.  .«  ^  ^'^^,  ;,„  .„^l,„  ,„„  ^^  ^^^^ 

fy,_  277.  divideis  into  two  otben;  of  these  the  upper 

(rfjl^.2T7.)puM*t.>WBr(iiCbec«ecuni,ancfthe 
tower  (£,^.S77.)tawmnU  the  ileiun.  ThetJiw 
eofic  vtcry  il>,Jig.  8TT.J,  u  the  common  trtink 
ia  nained  prior  to  its  bifiircatioa,  usuallj  gtvea 
offfrom  ita  right  aideoneof rather  SDuUlerBiie, 
aboutthreeiocbea  fron  the  borderof  the  bowel. 
The  Utter,  which  ia  called  the  arteria  eohea 
tle*tra,  or  right  colic  artery  (e,Jig.  877.),  often 
nriaea  by  a  aeiitiraLe  trunk  froiD  the  Euperioi' 
meaenteric.  Ittakea  a  course  alinoathorizon- 
tallj  outwarda,  or  toward*  the  right  side, 
lyiog  UDdemeath  the  single  layer  of  perito- 
neuin  which  covera  in  the  aacending  colon,  so 
as  to  reach  thia  port  of  the  large  intestine  at  or 
near  the  middle  of  ita  height.  Finally,  at  a  di»- 
tance  of  little  more  than  an  inch  from  it* 
entering  the  mescnterji,  the  trunk  of  the  supe- 
rior meaenteric  artery  gives  off  a  lar^e  branch, 
the  taieria  coUca  media  {f.Jig,  S77.J,  which 
passes  upwards  and  backwards,  enters  between 
the  two  layers  of  the  transverse  meso-colon, 
and  ii  distributed  to  the  transverse  colon, 
which  it  reaches  at  the  middle  of  its  poiterior 
border.  Beside*  these  named  branches,  the 
superior  mesenteric  gives  off  numerous  arte- 
ries (at  g,  jig.  877.^,  of  almost  equal  siie, 
„.    ,    .        ,  ,  ,   ■    _■       ._  ii      which  have  not  received  any  special  lieiigna- 

the  left  side  of  the  artery,  at  various  points 

between  the  lower  border   of  the  duodenum 

e  cum;  «iiir.  -   u,     "'"'  ^^  Origin  of  the  ileo-colic  artery  ;  and 

»  of  Ihs  branches    P^  outwards,  or  to   the  left  side,  towards 

their  distribution  on  the  small  intestine. 

The  further  course  of  all   these  branches 

M  ookra  i  d  c,  dMcsadiag  coloo.      towards  the  small  and  large  intestine  affords 

. el  comes  off  from  the  aorta,    •  remarkable  ,  instance  of  au  arterial  aoa- 

~.  .  ,™»*  which  about  corresponds  to  the  stomoms  ;  such  as  is  almost  unparalleled  in 
upper  border  of  the  second  lumbar  vertebra,  the  whole  of  the  body  for  the  freedom  and 
It  is  aepwated  from  the  cmltac  axis  by  the  frequent  of  its  communicatioiu,  and  the 
pancrws  ;  and  hence  is  disUnt  about  a  third  size  of  thelvessels  by  which  they  are  effected, 
of  an  inch  from  the  origin  of  the  latter  vessel.  Each  of  the  primary  branches  just  alluded  to 
Prom  this  commencement,  it  passes  down-  bifurcates :  and  its  two  resulting  branches 
wards  and  forwards,  crossing  over  ihe  termi-  unite  with  those  above  and  below  them,  so 
nation  of  the  duodenum,  so  as  to  reach  the  as  to  form  a  set  (^J^-  877.)  of  arterial  arches ; 
upper  part  of  the  mesentery.  It  now  con-  from  the  convexity  of  which  spring  new 
tinuea  downwards  between  the  two  layers  of  trunks,  to  divide  and  inosculate  in  a  similar 
Ihi*fbUarperitoDcum,whichitoccupieSDear    manner.    This  arrangement,  which  prevails 
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throughout  all  the  mesenteric  branches  that  coinnwn  iliac  artery.  Durinf  tbit  fan  of  ki 
aupply  the  inteatine,  is  carried  to  tuch  an  ex-  course,  it  lies  at  tome  distance  &um  the  la- 
tent ia  the  jejunum  and  ileum,  as  Co  oSer,  in  testinc.  Bulbelow  where  it  croMetlbc  cob- 
many  pans,  four  or  five  Bucceuive  sets  or    mon  iliac  vessels,  it  occupies  the  double  loU 


arches;  which  become  smaller  and  more  nu<  of  peritoneum  (nrto-rectiui^  that  attack 
merous  as  the^  approach  the  botrel,  and  fiually  rectum  to  the  pelvis.  This  terminal  pmiaa 
give  off  the  minute  arterial  rami6catioDi  that  of  the  veMel,  which  is  called  the  nfvnr  Re- 
enter and  traverse  the  intestinal  coats.  morrioidai  arlay  (e,J!g.  S7fi.).  is  conuaoeii  lo 

On  reaching  the  intestine  itself,  the  greatly  a  point  about  opposite  to  the  middle  al  (bi 

diminished  arteries  break  up  into  still  smaller  sacrum  ;  where    it  ends   hy   bifiircwiog  nto 

ca[ullary  branches.     These  inosculate  freely  two  branches,  which   rami^  on  the  oppaue 

with    each    other,    by    comparatively    larfre  udes    of  the  bowel,  and  arc  distributed  to 

branches  of  communication  ;  and  thus  unite  its  various  coats.     These  branches  iooinilsti 

and  anastomose  to  form  a  dense  stratum  or  freely  with  the  runificadoos  of  the  mddlt 

flattened  networic  of  vessels,  which  occupies  hamorrhoidal  artery,  which  it  ilaelf  gives  of 

the  layer  of  loose  areolar  tissue  that  separates  to  the  rectum  by  the  interaal  iliac  artery,  v 

the  muscular  from  the  mucous  coaL    This  vas-  some  of  its  branches. 

eular  plexus  gives  off,  on  the  one  hand,  the  The  only  named  branches  of  the  tderior 

vessels  of  the  mucous  membrane  ;  and  on  the  mesenteric  are  the  left  colic  or  arlena  cttn 

other,  the  not  very  numerous  branches  which  mutra  (e.  Jig.  S78.J,  and  the  artery  lo  tie 

run  between  and  amongst  the  unstriped  bun-  sigmoid  flexure  (d,jig.  878.).     The  fonacr  sf 

dies  of  the  muscular  coat.  thete  two  vessel  pattea  tunwdt  and  ool- 

The  ia/mor  iw^ni/mc  artery  {b,  fig.  S78.),  wnrds,acroas  the  psoas  muscle  and  kAkidwr, 

which  suwiiet  the  descending  and  sigmoid  to  reach  the  deacendingMikMi  at  about  die 

portiont  of  the  colon,  and  the  whole  of  the  middle  of  its  hnght.      The  latter,  whidi  a 

rectum,  ia  alto  a  branch  from  the  aorta.     It  sometiDiea  double,  also  crosses  the  psoas,  to 

arises  from   the  front  and  letl  side  of  this  enter   the   short  lueso-colon  which  ttadta 

vessel  [a,Jtg.  278.),  about  an  inch  below  the  the  Bigmoid  flexure  of  the  bowd.    The  (ar- 

pUce  where  it  gives  off  the  left  renal  arterr,  ther  distribution  of  both  theae  artoies  jn- 

and  nearly  the  same  distance  above  its  hi-  cisdy  recalls  that  uf  the  similar  oolic  kraocbct 

furcation  into  the  two  iliac  veasels.     From  from  the  luperior  mesenteric;  eacfa  bifarcatiag 

this   origin   it  is   directed  downwards   and  into  two  branches;  whic^byuaitiag  with  tke 

dightly  outwards,  lying  succesaivelv  on  the  similar   trunks  above   and   bdow,   fbna  tbc 

aorta,    the   left  psoas    muscle,    and  the  left  origin  ofa  setof  archeathatratnifyin  aatnad 


Fig,  21B.'  upper  twig   of  the  colics  sinistra  witk 

lower   or  left   branch  of  the  eoGea  a 
unite* the  superior  and  inleriorm 


all  the  arches  of  both  thoe  trunia 
most  complete  anastontosis  with  each  otbff. 
So  that  it  would  be  easy  to  u^x  out  a  c«w- 
tinuous  arterial  channel  of  large  wte ;  *tok 
begins  as  the  superior  meaenterie,  and  pstMs 
throufch  the  ileo-colic,  \eft  colic  nwdkn  nfic. 


hcmorriiMdal  artery. 

Vem*  of  tie  hlettm 
intestinal  canal  are  chiefly  cfaaiacterijad  by 
the  fact,  that  the  trunks  formed  by  ik« 
convergence  and  union  do  not  opoi  into  Iha 
right  auricle,  like  the  veins  of  the  bodv  gmt- 
rally ;  but  undergo  a  secoftd  rwnificaaea  saJ 
distribution,  in  tneir  course  fircm  the  opsl- 
lariea  of  the  intestine  to  the  right  ddec/tfae 
heart.  This  arrangement  of  course  Mmbcw* 
their  distribution  at  two  suctessjra  stsn  of 
J>Uri6<Ui«mo/tim  hifiricrmatmlttte  artayb,  tit  their  course.  In  the  fint  place,  thorhrpr 
largi  inl-HiH.  trunks  fall  to  exhibit  that  doae  HMfijy— d 


■OTta  i  b,  inftrior  meMDtcric  Brt«ry ; 


ence  with  the  arterial  chawneU  wbith  is 


.,  Jt^\ii M^ i  4 .^is^ to th,  dmaid  fluin^ ]  in  the  case  of  most  other  partt  of  lbs  baJy. 
•^  ranrior  bamanrbddsl  srto^i  /  middia  coUo  And,  secondly,  instead  otsceUng  the  Mipt 
artsryi  p^larcscomnunicstiDg  bnach  bftwwD  tbB     vessels  on  the  spine,  theae  inuriEscf — 


Isft  and  DuddlB  colic  sTtcry.    «/,  dgmoid  fluurs  into  a  single  channel,  the  portal  ven   («,  V- 

rf  tbe    colon  1    r,   rtctom.  (I  c.  a  r,  p.  dm,  u  la  ^79  j^  ^j.^^  passes  upwards  to  the  llM   « 

A-  "'■)  some  distance  fi^m  the  aorta  and  ssvan  i»- 

•  InsereralofthspTMtdinBmicnMwipicBgiiresj  leatinnl  branches  " 
th*  aitist  hu  b«en  tnd^t«d  to  Ka«llikar'a  btauUTul 
ilnitB  fur  tDin*  dstalU,  which  require  this  spo- 
•ckaowMgtBWit.  *  Sm  Art.   Taauoi  Stnxx. 
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The  Teinfl  of  the  intatinea  cominence  by  a  third  portion  of  the  duodenum,  it  awervei 
Jetise  uetwork,  that  ncaven  the  minuto  towards  the  ri^ht  aide,  from  what  was  hitherto 
vcDoui  tadiclei  into  which  the  <:«piU«riea  of  an  almost  rerticsl  course  upward*  ;  and  after 
ihe  mucou*  and  muccuUr  ccwts  return  their  crossing  in  front  of  the  duodenum  at  nearly 
blood,  lliia  plexus  has  the  same  mbmucous  a  ri^t  angle,  ends  by  joining  the  splenic  vnn 
dtuition,  ami  flattened  shape,  as  the  cor-  behind  the  pancreas.  This  junction  gives 
rtcpoodiog  arterisl  networli  already  men-  rise  to  the  portal  trunk  (a,Jlg.  870.), 
tioned;  bot,  like  the  venous  sy«tem  in  general.  The  iafirior  meienUrw  vein  (c,  Jig.  S79.), 
ii  composed  of  more  numerous  and  lorgtf  —the  origin  of  which  alsocorresponds  to  the 
bmnchea.  It  gives  off  a  number  of  veins  ;  region  supplied  by  the  artery  of  the  same 
which  leave  the  intestine,  and  gradually  unite  name  —  generally  ccraimences  as  a  single  trunk 
into  the  vessels  that  convei^  to  form  the  at  or  near  the  border  of  the  pelvis.  From 
various  trunks.  These  branches  have  a  tole-  hence  it  ascends  almost  vertically,  hut  with  • 
rable  correspon deuce  with  the  primary  rami-  slight  inclination  inwards,  beneath  the  perito- 
fieations  of  the  arteries  from  the  nelisc  axis  neum,  and  on  the  psoas  muscle  ;  until,  finally, 
and  the  two  mesenteric  vessels.  Many  of  it  crosses  under  the  transverse  meso-colon,  to 
end  by  a  junction  with  the  splenic  vein  (it, 
f>g-  279.  j^.  879).     In  the  latter  part  of  this  ascent, 

it  is  of  course  unaccoinpuiied  by  the  inferior 
mesenteric  artery  :  aod  even  below  wherv 
this  vessel  is  given  off  from  the  aorta,  the 
artery  and  vein  (('"erge  so  as  to  be  compara- 
tively distant  from  each  other.  Its  junction 
I  with  the  splenic  vein  (d,/ig.  879.),  is  usually 

j  about  one  or  two  inches  from  the  point  where 

f,  this  meets  with  the  superior  mesenteric  vein. 

M  But   it  occasionally  approaches   much  moi« 

i  closely   to   the  latter  vessel,    or  even  Jcuna 

'  with  It  prior  to  its  union  with  Ihe  splenic  to 

form  the  portal  vein. 

The   branches   of  both   these   mesenteric 

veins   rraemble   those  of  the  Lvrresponding 

arteries  in  their  number  and  size,  and  in  the 

I  remarkable  freedom  of  their  anastomosis.  And 

this  copious  andfrequent  inosculation, — which 

I  coincides   with   an   absence   of  all  valves, 

not  only  holds  good  of  the  several  primarr 

branches  which  converge  into  the  portal  vein 

but   alHO   applies   in   some   degree   to   those 

smaller  rsmiticationE,  by  which  the  portal  ays. 

tem  inosculates  with  the  general  venous  sys- 

tem  at  the  two  eitremities  of  the  alimentary 

I  tube.     Thus  man;  of  the  smaller  veins  at  the 

I  lower  part  of  the  (Esophagus  communicate  with 

both  the  Bz.igos  and  portal  veins.    While  the 

lowest  branches  of  the  inferior  mesenteric  vrin 

BraadHttfOuptirtaltem.  establish  a  similar  and  much  more  extensive 

«.  trank  of  thcportal  vein ;  S..uperior  meseEtcric     'i^'!I!^'!**w*l!  "*"  '^'^'"'^  bylhar  Juno 

"■n;  tinfcrior  meKnteric  veinrit»l>Umc  vein,     tion   with  a  dense  venous  network— the  Air- 

joimdhyihte.KSStro-epiploiesml  pyloric  v«na  I /;     '"orrioidai  plexui—vhich  encircles  the  tower 

puxnatko-dnadsoslvaiui  9,branchDfthaportsi     P"t  of  the  rectum,  and  gives  origin  to  the 

l!]^t  '^V".'*'"'**""'"''*"'  *, simiiar brsDch     middle  and  inferior  hemorrhoidal   hrenchea 

feliiig  flgntw.)                                                 r  ine  toregoing  peculiarities  in  the  vascular 
arrangements  ot  the  human  alimentary  canal 

ihoD  unite   to  form  two  chief  trunks,  ihe  "^  ■*  present  only  susceptible  of  a  very  im- 

^P«ir  and  the  inferior  mesenteric   veins,  perfect  explanation. 

while  others  open  directly  into  the  splenic  As  regards  the  arteries,  their  great  number 

"in  1  or  mto  the  vena  poHa,  which  is  formed  """^  "'^^  ^t*  ^f^"  large  anastomosing  chsn- 

D)  the  junction  of  it  and  these  mesenteric  ■""'"■'""'Idprobablybeattended  by  severalad- 

"■r*-  vantages.   Thevanetyofthesechannelawould 

The  npeiior  metenUrie  vein  (6,  fg.  279.),  concede  to  the  circulation,  not  only  a  large 

which  receives  the  venous  blood  from  that  '"Pply  of  blood,  but  one  such  as  no  ordinary 

P^n  of  intestine  supplied  by  the  artery  of  ^°^  accident  could  at  all  interfere  with,"  The 

")c  nme  name,  travels  for  some  distance  in  muscular  5bre  contained  in  their  walls  would 

*?JP»ny  with  the  latter  vessel  ;  lying  on  its  "U"*  '•"»"  numerous  tubes  to  exercise  en 

r^t  litJe,  and  somewhat  siiperlicially  to  it,  unusual  control   over  the  amount  of  blood 

■nd  oitToiinded  by  very  numerous  lactealssnd  .  romnn™  (he  rtmarki  dd  tl             i      r    h 

■trves.    But  near  the  lower  bordir  of  the  atomsch  at  p  ai7 
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they  from  time  to  time  convey.     While  on        And  hence,  whatever  the  share  tikca  by  the 

very  simple  hydraulic  principles,  theae  re-  physical  actions  of  difiusion,  aolutioo,  (he* 

peated  cross  branches  would  so  diminish  the  tion,  and  evaporation,  in  the  removal  of  the 

various  resistances  (of  impact  and  adhesion)  substance  of  the  body,  they  are  not  in  any 

offered  to  the  blood  within  the  vessels,  as  to  sense  the  true  causes  of  its  process  of  waste ; 

permit,  either  a  greater  rapidity  of  the  cur-  or  the  real  sources  of  its  egetia  or  ioueu 

rent,  and  hence  a  more  rapid  renewal  of  the  They  are  but,  as  it  were,  the  janitors  of  the 

mass  of  blood  contained  in  the  capillaries;  or  animal  fortress ;  the  nature  and  anooat  of 

a  more  forcible  pressure  upon  the  latter  fluid;  the  matters  which  pasa  out  bv  thcas  baof 

or  even  both  of  these  effects  simultaneously,  controlled  and  r^ubued  by  the  b^bcr  life  Uuc 

It  is  perhaps  a  corroboration  of  the  above  rules  within, 
conjectures,  to  trace  their  close  relation  to        The  ingesta^  which   rephce  these  €«nta, 

those  which  might  be  gathered  from  an  inde-  and  thus  form  the  oppome  extreoK  «  no* 

pendent  consideration  of  the  circumstances  of  tritional  life,  are  equally  influenced  by  the 

the  portal  system.  The  trunk  vein  of  this  set  general  requirements  of  the  animaL     Ex- 

of  vesseU  laids  to  a  second  set  of  capillaries  eluding,  for  the  present,  all  oonndcratioo  of 

in  the  liver  ;  through  which  there  is  nothing  that  preponderance  of  absorption  which  de> 

to  propel  the  portal  blood,  save  the  force  of  termines  the  growth  of  a  young  animal,  or 

the  heart,  aided  by  a  small  amount  of  sue-  the  convene  excess  of  excretion  which  reaoki 

tion,  which   the    thorax    exerts    as   it  ex-  in  the  decrease  and  decay  of  an  old  one;  and 

pands  during  inspiration.    And  hence,  how-  limiting  our  attention  to  the  mere  nMuntenaDLC 

ever  large  a  quantity  of  the  original  oirdiac  of  the  adult  body: — ^we  shall  find  that  it  k  the 

pressure  may  be  again  amassed  by  the  con-  composition  of  its  structures,  and  the  rate  of 

vergence  of  the  various  intestinal  veins,  still  their  wear  and  tear,  that  chiefly  detemtoe  the 

there  can  be  no   doubt    that    at  least   so  kind  of  food  it  makes  use  of,  and  the  qoamity 

much  of  it  will  have  been  lost,  as  to  reouire  it  consumes  within  a  given  space  of  tne. 

all  the  aid  which  the  above  disposition  or  the  While  as  regards  the  exact  degree  of  this 

arteries  can  afford  it.  But  in  spite  of  all  such  dependence,  we  shall  further  find  that,  here 

assistance,  it  seems  probable,  that  the  current  as  elsewhere,  the  operationa   of  urgauiaed 

of  the  portal  blood  is  both  far  slower,  and  nature  are  only  limited  by  wide  general  pn»> 

much  more  feeble,  than  that  which  occupies  ciples  ;  within  which  are  apparently  conceded 

any  of  the  arteries.     Still  it  is  no  doubt  quite  great  variety  and  fluctuation.   The  hwaof  irk 

sufficient  for  the  exigencies  of  the  circubtion  trition  are,  so  to  speak,  uniyerval  in  their 

in  the  liver ;  and  especiall;^  for  that  secretion  range,  but  elastic  in  their  application, 
of  bile,  to  which  the  various  details  of  the        In  respect  to  the  natmre  of  the  food,  ve 

ormiization  of  this  gland  chiefly  refer.  ma^  first  notice,  that  by  far  the  larger  pan  of 

Tub  Food.  —  The  function  of  digestion  has  it  is  always  derived  from  the  orgaflac*  sb^ 

for  its  chief  object  the  replacement  of  that  never  from  the  inorganic,  worliL    hi  other 

loss   of  substance  which  the   body  is  con-  words,  the  chemistry  of  the  of^gaaiam  hsi 

stantly  undergoing.  little  power   of  constnictioo  or    wjmthem^ 

Even  the  hardest  materials  of  the  globe  we  So  that,  although  a  proximate  analysis  of  tkc 

inhabit  experience  a  gradual  disintegration ;  tissues  of  the  animal  body  preaents  us  witk 

as  the  result  of  the  various  physical  processes  compounds,  which  may  be  ahown  to  cumair 

to  which  they  are  exposed.    Such  processes  chiefly  of  a  few  elementary  snhatancfs  umtcd 

may  be  instanced  in  the  attrition  and  solution  to  each  other  in  vaiying  proportiona,  still  the 

of  solids,  the  evaporation  of  liquids,  and  the  carbon,  oxygen,  hydrogen,  and  nitrogen,  wkki 

diffusion  of  gases.     And  hence,  when  we  turn  surround  or  penetrate^  the  living  animni,  mt 

from  these  inorganic  substances  to  the  animal  never  directly  built  up  into  theae  tiaaoea.    tte 

fabric ;  and  consider  its  slight  cohesion,  the  the  contrary,  the  various  subatancca  whirt 

friction  which   its    locomotion    implies,  its  form  the  proxinuite  principles  of  the  wevtni 

\argfi    watery   constituent,   and    the    feeble  structures  of   the  organism  are  thenianin 

chemical  affinities  which  enchain  its  elemen-  produced  by  the  fnetmnorphosia  of  kindrri 

tary  atoms  —  we  shall  scarcely  be  sur|>ri8ed  compounds  introduced  in  the  food; — o^ 

to  find,  that  the  rapidity  of  its  waste  far  ex-  pounds  which  have  been  in  thdr  tara  dcmrd 

ceeds  that  of  the  inanimate  solids  around  us.  from  the  vegetable  kingdom  ;  either  dnccsii. 

But  the  rate  of  waste,  and  the  consequent  in  the  shape  of  plants,  or  indirectly,  froai  mi*- 

need  of  replacement,  both  depend,  for  less  on  stances  constructed  out  of  vegeMble  toiur% 

simple  physical  causes  of  this  kind,  than  on  by  the  organism  of  another  ansuL    And  t^- 

certain  actions  which  are  specific  to  the  or>  inorganic  substances  introduced  into  the  bok^i 

ganized  body.    These  actions,  which,  in  the  seem  to  be  almost  restricted  to  the  snhofvl 

aggregate,  make  up  what  we  term  Life,  do  not  (though  eoually  indispensable)  ofiio^  of  • 

ao  much  imply,  as  actiudly  consist  in,  a  per-  bining  with  these  prodticfcs  of 

petual  process  {^  flux  and  metamorphosis,  and  modif^ng  their  actiona  in 

This  multiform  change  engages  the  whole  of  the  necessities  of  the  existing  in 
the  corporeal  tissues;   and  conducts   their        The  above  statement  aa  to  the 

varioua  ugredients,  through  a  number  of  sue-  nature  of  the  food  suggeata  ooom  '~' 

ceasive  phases  of  composition,  to  an  effete  and  considerationa. 
useless  state,  in  which  they  are  finally  ejected        In  the  first  place,  it  secna  to 

from  the  organism.  the  living   animal   of  to-day  ~ 
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inodier  of^ganization  of  yesterday ;  —  that  its  species.     Finally,  though  the  blood  forms  the 
iodhridusl  descent  from  two  creatures  of  the  pabulum  of  all  the  tissues,  and  hence  closely 
same  species  is  accompanied  by  a  less  evident,  approaches   their  total  composition,  still  it 
Ime  quite  ss  real,  transmission  of  substance  does  not  appear  to  form  even  an  advantageous 
from  several  previous  bein^.    In  short,  that  article  of  i'ood,  far  less  an  indispensable  one. 
the  greater  part  of  its  entire  mass  might  be        And  while  such  considerations  may  suf- 
regarded  as  the  sum  of  various  legacies,  whieh  fice  to  show,  that  there  is  no  true  identity  be- 
have been  bequeathed  to  the  existing  organism  tween  the  food  and  the  tissues  in  general,  the 
fay  the  various  plants  and  animals  that  lived  progress  of  modem  physiological  chemistry 
before  it.  plainly  indicates,  that  an  identity  of  this  kind 
In  the  next  place,  it  indicates  a  fixed  and  would  be  equally  impossible  in  detail.     Thus 
defiotte  relation  between  the  plant  and  the  it  is  not  improbable,  that  the  tissues  of  every 
animal.    The  former  is  thus  the  chief  agent  individual  possess  chemical  peculiarities  more 
in  the  constructive  chemistry  of  the  latter :—  or  less  specific  to  himself.    And  it  is  all  but 
a  necessary  link  in  that  chain  of  processes  certain,  that  the  various  proximate  principles 
which  builds  up  organic  principles,  out  of  the  isolated  by  the  chemist  are  not  definite  com* 
elements  of  inorganic  nature,  or  out  of  those  binations  of  certain  elements  in  equivalent 
simple  products  into  which  the  particles  of  the  proportions  —  as  are  the  salts,  acids,  and  alka- 
animal  body  are  finally  converted  bv  its  waste  lies  of  the  inorganic  world  —  but  rather  ever- 
duriog  iiie,  or  its  putre&ction  after  death,  varying  mixtures.     Those  various  forms  of 
The  carbonic  add  given  off  by  the  living  protein  which  it  is  so  convenient  to  distinguish 
or  dead  animal  may  especially  exemplify  the  by  the  names  of  albumen,  fibrin,  and  casein, 
bitter  remark ;   converted   as  it  is»  by  the  may  indeed  be  separated  from  the  tissues  of 
vegetable,  from  a  poisonous  gas  into  a  class  animals,  and  even  of  vegetables,  by  the  same 
of  subitaiices  which  are  in  the  highest  sense  rough  processes ;  and  may  therefore  respec- 
tltmentary,  and  essential  to  the  life  of  the  tively  exhibit  the  closest  resemblance  in  their 
■nimal,  composition  and  properties.    But  an   accu- 
Aod  lastly,  since  animal  and  vc^getable  life  rate  analysis  would  probably  show,  that  the 
•re  thus  complementary  to  each  other,  alike  organic  substance  represented  by  either  of 
in  their  broader  features  and  their  minuter  these  terms  is  never  precisely  identical  in  any 
details,   we   may    conjecture    that,   in  the  two  specimens.     It  is  the  total  of  a  number  of 
pitMnt  disposition  of  our  planet,  they  form  constituents,  the  result  of  a  variety  of  pro« 
vfaat  is  in  hct  a  tolerably  constant  magni*  cesses,  the  end  of  a  serial  metamorphosis : 
tode: — a  sum  of  organized  life,  the  amount  rather  than  a  definite  and  specific  compound 
(MT  which  is  subject  to  but  very  slight  varia*  of  carbon,  oxygen,  hydrogen,  and  nitrogen, 
tioo  from  one  tme  to  another.    Nay  more.        And  not  only  is  there  no  identity  in  the 
«e  may  almost    suspect  that  the  total  of  composition  of  the  organbm  and  the  ingesta, 
■nhnal  exiatence  —  the  composition  of  which  but  it  would  seem  that  there  are  some  tissues 
nsgei  tfaoa  regukrly  through  vegetable  or*  of  the  body  which  have  absolutely  no  repre- 
gaoisatbn  aa  an  euential  part  of  its  cycle  sentative  in  the  food :  no  kindred  substance  to 
of  metamorphosis— is  in  tne  main  equally  which  their  formation  can  possibly  be  referred, 
ooostant  and  fixed.     Created  by  what  even  Such  are  the  various  tissues  that  yield  gela- 
iDodem  science  must  be  content  to  own  as  a  tine  ;  a  substance  which,  though  it  appears 
miracle,  in  the  strictest  sense  of  the  word,  it  to  escape  assimilation  when  introduced  into 
*ecips  not  improbable  tiiat  animal,  as  well  as  the  ort;anism  from  without,  is  yet  constantly 
vegetable  life,  is  sustained  in  consonance  with  formed  within  it,  from  the  metamorphoses  of 
•one  vast  law  of  this  kind.     Accordiiiff  to  other  parts  of  its  substance, 
iuch  a  bw,  each  by  each,  and  both  togeuier,        The  chemistry  of  nutrition  therefore  implies 
wouM  make  up  certain  constant  units ;  the  neither  construction,  on  the  one  hand,  nor 
innaioerable  constituent  fractions  of  which  identity,  on  the  other ;  but  something  mid- 
might  vary  witbin  vast  limits  without  ex-  way  between  these  two  extremes.    Its  forces 
erciting  any  eflect  on  their  respective  sums,  occupy,  so   to  speak,  a  debateable  ground 
And  thus  the  world  of  life  around  us  would  between  the  prehension  of  old  materials,  and 
iMit  parallel   that    perpetual    fiux,   but  un-  the  formation  of  new  ones.    And  the  food 
akered  quantity,  which  the  chemist  has  long  submitted  to  its  action  is  only  required  to 
predicated   of   the  various  materiala  which  possess  such  a  similarity  of  composition  with 
conpose  the  inorganic  globe  we  inhabit.  the   body,  as    will    concede   these   limited 
But  if,  on  the  one  hand,  the  animal  is  in-  changes,  without  implying  any  wider  process 
cspable  of  constructing  its  complex  tissues  of  metamorphosis. 

from  the  siinple  elements  of  inorganic  nature,        Any  exact  definition  of  the  degree  of  re- 

•till,  on  the  other  hand,  it  is  not  bound  down  semblance  thus  requisite,  would  be  foreign  to 

h)  such  rigorous  chemical  necessities,  as  to  our  present  ofcjecu    Indeed,  in  the  existing 

demand  a  food  possessing  an  exact  identity  state  of  our  knowledge,  it  is  impussible  to 

of  compoaiuon  with  itself.    A  large  propor*  specify  the  precise  nature  of  those  roetamor- 

tioQof  the  animal  creation  feed  on  a  vegetable  phoses,  which  accompany  the  digestive  act, 

diet,  the  constituents  of  which  deviate  con-  and  are  bounded  by  tne  food  and  the  organ- 

*id«nbly  from  those  of  their  own  mass.  And  ism  as  their  respective  beginning  and  end. 

hut  very  few  of  even  the  more  carnivorous  It  is  enough  to  indicate,  that  they  appear  to 

^^ioBlsare  in  the  habit  of  devouring  their  own  be  intermediate  between  the  forces  of  che- 
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pfauretted  hydrogen  —  have  never  yet  been  these  instances  have  absolutdy  ezdnded  the 

detected  in  any  appreciable  quantity  in  the  presence  of  all  alimentary  substances;  and 

blood.     And  hence  without  assuming  their  that  a  veiy  small  quantity  of  Bquid  or  aoGd 

complete  absence  from  this  liquid,  we  may  at  matter  would  probably  be  quite  suflBcient  lo 

least  infer  that  they  are  not  present  in  that  yield  the  gases  observed, 
amount  which  would  be  necessary  to  explain        4.  Lastly,  as  regards  the  intestiml  paa 

their  secretion  from  it,  to  the  extent  men«  present  in  chseased  subjects,  we  may  oonjtf 

tioned  in  these  observations.  ture  a  fourth  source  of  such  elastic  flinU:— 

To  this  we  may  add,  that  no  parallel  to  namely,  the  decomposition  of  the  fshoof 

such  a  process  of  gaseous  excretion  can  be  secretions  of  the  canal.    For  it  ts  oot  too 

observea  in  the  case  of  any  other  vascular  much  to  assume,  that  the  deoompoaitioD  to 

surface.    This  statement  not  only  holds  good  which  the  alimentary  contents  of  the  iatense 

of  the  serous  membranes,  but  (what  is  much  appear  to  be  often  exposedi  ia  sometiaei 

more  conclusive)  even  of  those  structures  snared  by  the  secretions  poured  into  its^cttirv: 

which  are  specially  organized  with  reference  to  especially  when  we  recollect  that,  io  naay  dn- 

the  giving  out  from  the  blood  of  certain  of  its  eases,  the  state  of  all  the  fluids  of  the  orpniai 

gases,  and  the  taking  up  of  others  from  the  is  frequently  such  as  notoriooaly  &voari  the 

surrounding  air.    It  is  to  the  skin  and  lungs  access  of  putrefaction  in  the  tissues  after  death, 
that  we  should  naturally  look  for  evidence  of       The  gases  expelled  from  the  \wrft  iolesliae 

the    true   secretion    of   excrementitious    or  carry  with  them  the  odorous  prinopks  of  the 

noxious  gases  from  the  circulating  fluid.    And  excrement.    It  is,  indeed,  probable  that  they 

yet,  on  turning  to  the  results  afforded  bv  the  become  impregnated  with  these  vobtik  tal^ 

eudiometric  researches  of  a  number  of  ob-  stances  mechanicallv,  as  a  necessary  fcsak  of 

servers,  we  find  that  the  gases  which  we  have  their  contact  with  them  in  the  bowels.    But 

just  stated  to  be  absent  from  the  blood,  are  reasons  are  not  wanting  for  the  coukuuit,thsi 

equally  deficient  in  the  air  exhaled  from  the  the  intitxluction  of  certain  fcetiJ  sobstsacfs 

vessels  of  these  special  organs  of  gaseous  into  the  blood,  is  subsec|[uently  followed  bf 

excretion.    While  even  the  carbonic  acid  and  their  specific  determination  to  the  miooai 

nitrogen  of  the  intestinal  flatus  are  at  once  membrane  of  the  intestinal  caaal ;  wbicfa  tfans 

distinguished,  by  their  quantitative  relations,  forms  a  channel  for  their  elimination  froai  the 

from  the  same  gases,  as  found  in  the  air  of  system.    For  after  the  inhalation  of  any  pv> 

expiration.      Thus    the   minute  amount   of  ticularly  ofiensive  odour,  the  fkoea  and  titn 

nitrogen  in  the  air  exhaled  from  the  lungs  is  often  exhibit  what  is  unmistakeably  the  sme 

contrasted  with  an  average  of  40  per  cent,  in  smell,  in  a  very  concentrated  fomu    And  the 

the  gases  contained  in  the  intestines;  and  its  active  diarrhoea  which  frequently  attends  thii 

proportion  to  the  carbonic  acid  present,  is  reproduction  of  the  odour,  seems  a  part  oi 

increased  from  T^th  in  the  former,  to  id,  or  the  same  effort  of  nature^  towarda  the  lemofil 

even  f  ths,  in  the  latter  gaseous  mixture,  of  what  other  evidence,  beside  that  of  o« 

In  conclusion,  we  may  point  out,  that  while  senses,  thus  testifies  to  be  an  active  powm. 
the  carburetted  and  sulphuretted  hydrogen,  as        Respecting  the  laws  which  regulate  the 

wdl  as  the  pure  hydn^gen,  of  these  analyses,  forcible  expulsion  of  these  gasea  from  the 

can  onljT  be  explained  as  the  result  of  a  pro-  stomach   or  intestines,  little  need  here  be 

cess  which  directly  or  indirectly  involves  the  iaid.  Though  greatly  influenced  by  iiafait,itil 

deoxidation  of  water, —  the  chemistry  of  the  the  act  is  essentialljr  voluntary.     Its  Bcch»> 

organism  seems  always  to  reverse  this  process,  nism  is  so  closely  akm  to  that  of  Mmtanm  as 

Far  firom  deoxidating  this  liquid,  there  are  good  not  to  require  an^  sepaiate  nociceL    Whctkr 

grounds  for  supposing  that  a  quantity  of  water  the  immediate^  stimulus  to  this  ezpiilBive  ad 

amounting  to  nearly  ^th  of  the  whole  aoueous  is  always  mere  intestinal  distention,  or  whether 

contents  of  the  food  is  daily  formed  m  the  it  is  sometimes  determined  by  the  qualit}  (s* 

body  bv  a  combustion  for  in  other  words,  by  well  as  quantity)  of  the  eUsUc  fluids,  caanst 

an  oxidation)  of  the  hydrogen  of  its  tissues.  at  oresent  be  decided. 

But  some  will  perhaps  think  that  these  con*  ^   We  are  equally  ignorant  as  to  ham  fiir,  fiw- 

siderations  are  sufficiently  answered  by  facts,  ing  such  an  expulsion,  these  gaaea  are  capsUe 

which  deserve  more  rdiance  than  any  such  of  beine  absorbed  into  the  blood ;  and  d  m^ 

arguments.  where  tb^  emerge  from  the  veaoalar  system* 

They  would  possibly  instance  experiments  or  what  uirm  they  assume  in  doing  ao»    The 

like  those  made  by  Msfiendie  *  and  Oirardin,  naaW  quantity  of  sulphuratted  hvdrogca  rca^  y 

and  confirmed  by  Freridisf :  in  which  the  de-  present  in  thie  roost  oflcosive  flatna,  aud  the 

ligation  of  an  empty  portion  of  intestine  had  comparative  harmlessncsa  of  cariinrcctcd  h«- 

nevertheless  been  followed  by  its  distention  drogen  in  the  proportions  in  which  it  ««aU 

with  flatus.    Or  they  might  odl  attention  to  be  dissolved  by  the  blood,  profaSul  us  froa 

the  tympamtes  of  typhus  fever,  and  other  coming  to  any  oondusioo  bused  o«  tlie 

kindred  disorders,  in  which  little  food  has  nary  physiological  action  of  these  twe 

been  taken  for  a  long  period  of  time.    But  a  We  can  but  conjecture,  that  wl 

little  reflection  might  teach  us  that  none  of  lorption  they  may  undtfgo  is 


*  Tha  cases  of  phj^omotia  atWaftil  by 
*  Rochercbes  physiologlqaes  snr  Iss  gis  iotes-    aathors  aoem  to  be  tzsmpiss  of  a  tiadlsr 
tlnanz.    1824.  siUon  occurring  in  the  blood  and 

t  Op.  dt,  p.866.  tained  In  the  earity  of  ths  ntsraa. 
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exiudes  directly  from  thu  fluid.  It  is  the  main  the  egesta  drops  to  a  certain  minimum  ;  at 
compooeot  of  the  muscles,  which  execute  which  it  remains  for  a  considerable  period. 
the  various  movements  of  the  body.    It  is  an  The  quantity  of  nitrogen  evolved  by  the 
eatallf  important  ingredient  in  the  tissues  lungs  and  skin  is  at  any  rate  so  small,  as 
or  both  the  central  and  peripheric  parts  of  the  scarcely  to  form  an  important  element  of  caU 
nervous  lystem.    It  is  probably  the  source  of  culation.  ^  And    even    the    larger    ouantity 
thegdatiooun*  tissues ;  which,  in  herbivorous  excreted  in  the  biliary  resin,  hvdly  aeservM 
inimals,  can  only  be  derived  from  a  kind  of  notice.     It  is  in  the  uric  acid,  and  above  all 
degndation  or  regression  of  the  albuminous  in  the  urea,  of  the  renal  secretion,  that  this 
substances.    And,  finally,  its  large  amount  in  element  is  chiefly  dismissed  from  the  body  as 
the  structures  ofthe  foetus  proves  that  it  is  just  an  effete  compound.    And  hence  it  is  from 
as  unportsnt  to  the  evolution  and  growth  of  the  urea  found  in  such  experiments  that  we 
the  animal,  as  it  is  to  its  maintenance.    In  may  best  deduce  the  probable  rate  of  dailj 
short,  io  protein  and  its  various  kindrcMl  sub-  waste  in  the  albuminous  tissues ;  and  the  cor- 
stsQces,  ,we  recognize  the  principle,  which  responding  quantity  of  protein  which  there- 
forms  the  materia  exponent  of  all  the  struc-  fore  has  to  be  supplied  in  the  dail^  food. 
tores  and  functions,  and  is  the  chief  sub«  From  observauons  of  this  kmd  on  the 
lUQtive  agent  of  the  chemistry  of  life.  human  subject,  we  may  infer  that,  in  Man, 
The  qiuntity  of  protein  necessary  for  the  the  albumen  of  the  sidult  organism  under* 
proper  maintenance  of  the  healthy  animal  can  goes  a  loss  of  about  2  ounces  daily ; — a  quan- 
only  be  estimated  from  very  indirect  and  ap-  tity  which  corresponds  to  scarcely  more  than 
proximate  calculations.  raW^  of*  ^^c  weight  of  the  body.    While  if 
in  milk,  the  albuminous  compounds  are  we  suppose  that  a  new-bom  infant,  weighing 
chiefly  represented  by  casein,  wnich   forms  six  or  seven  pounds,  cdnsumes  dail^  about  ten 
<bout  S)  per  cent,  of  iu  total  quantity.    But  or  twelve  ounces  of  milk,  containing  3|  per 
ve  can  scarcely  guess  how  much  milk  is  pent  of  casein,  the  quantity  of  protein  tnus 
dailjr  consumed   by  the  sucking  animal,  or  introduced  into  its  alimentary  canal  would 
vhat  proportion  this  amount  bears  to  the  amount  to  the  larger  proportion  of  abouty^^ 
veicht  or  its    whole    body.    And  we  are  of  its  total  bodily  mass. 
JQstilied  m  assuming,  that  a  large  fraction  of  The  larger  proportion  of  albumen  thus 
the  protein  thus  introduced  into  the  system,  consumed  by  the  infant  probably  depends 
t»  applied  to  exigencies  of  growth  and  deve-  upon  at  least  two  causes.    As  a  smaller* 
Ic^wnent  which  nave  little  or  no  place  in  the  animal,  it  is  subject  to  a  more  energetic  waste 
adult  ammal.  of  substance.     And  as  a  growing  animal^ 
Assuming  an    exact    maintenance  of  the  i^  ^ot  only  lays  aside  in  its  body  a  constant 
adult  ofganism,  writhoQt  increase  or  decrease,  surplus  of  its  income  over  its  waste;   but 
ve  might  expect  that   an  examination  of  possibly  undergoes  a  more  active  metamor- 
iti  various  axotized  excretions  would  teach  phosis,  that  still  further  increases  the  propor* 
ot  bow  much  nitrogen  had  been  discharged  ^on  of  its  effete  materials, 
from  the  system   within  a  eiven  time :    and  But,  apart  from  the  influence  of  age  or 
hcore  that,  by  comparing  this  quantity  with  *ize,  there  is  no  donbt  that  a  careful  compari- 
tbe  known  elementary  composition  of  protein,  Bon  of  the  azotized  ingesta  and  ^sta  would 
»e  m^t  be  enabled  to  calculate  how  large  a  always  show  a  marked  disproportion  between 
Suaotity  of  the  azotized  constituent  of  the  the  two.     There  are  indeed  obvious  reasons, 
food  oi^t  to  be  added  to  the  system,  in  order  ^hy   the    nitrogenous    constituent    of  any 
to  replace  its  daily  loss.  suitable  food  should  always  greatly  exceed 
Bot  here  we  are  met  by  a  difficulty  con-  that  quantity  which  is  requir^  by  the  strict 
nected  with  the  process  of  nutrition  itself: —  exigencies  of  the  org^anisro.    A  part  of  the 
«ith  that  chain  of  events  of  which  food  and  casein  which  is  contained  in  the  milk  taken 
«^ne  constitute  only  the  extreme  links.    The  hv  the  sucking-child,  is  often  found  to  pass 
ui>oant  of  nitroeen  given  off*  by  the  body  does  through  the  alimentary  canal  without  being 
'^ot  depoid  solely  upon  the  quantity  excreted  absorbed  into  the  blood.    And  in  the  case  of 
^y  its  waste,  but  also  varies  in  close  corre-  many  other  varieties  of  food,  the  insoluble 
^pondence    with    the  quantity  taken   in  its  state    of    the    protein-compounds    actually 
fuod.    It  is  therefore  greater  in  carnivorous,  present  affords  a  still  greater  obstacle  to  their 
^iv.^  less  in  herbivorous,  aninuls.  absorption.    In  a  proper  mixed  diet,  how- 
Hence  the  true  or  essential  waste  of  the  ever,  we  may  detect  some  approximation  be- 
orpuiism,  in  respect  of  this  constituent,  can  tween  the  presumable  gain  and  loss.  Thus  the 
onl)  be  determined  from  an  analysis  of  the  ex-  daily  rations  of  the  British  soldier  on  home 
cretjons  of  animals  which  have  been  kept  for  a  service  include  little  more  than  5  ounces  of 
^j  or  two,  either  without  food,  or  on  a  diet  albuminous  substance ; — a  quantity  which  is 
aitqgether  devoid  of  nitrogen.     In  both  cases  therefore  little  more  than  double  the  amount 
the  results  are  the  same.    The  nitrogen  of 

•  Ignoraat  as  we  an,  both  of  the  nmtnre  of  this  „  *  F«>™  researchea  bv  Frerichs,  Lehmann,  Bidder, 

nvUmorpbose,  and  of  the  varioas  stages  through  Schmidt,  Uouaaingaalt,  Valentin,  and  othera,  we 

w'&Kh  it  is  cvDdnctcd,  there  are  reasons  for  con-  ™'y  estimate  the  daily  waste  of  albaminons  com- 

."taring  that  the  formation  of  the  chondrin  radicle  Pounds,  relatirelj  to  the  whole  body,  in  the  nnder- 

r  T»rmlW  precedes  that  of  the  snbstanoe  which  yields  montioned  animals,  as  foUowa : — Babbit,  ^th  ; 

f •uu.  by  boiliflg.  Cat,  ^Jjth ;  Dog,  Jjth ;  Uone,  ^th. 

*W»  c  c 
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of  this  material,  which  the  waste  of  hi:>  body  3.  The  htfdruiet  of  carbon  fonn  a  class  u 

probably    di'^misscs  from   his  S}j5tem   within  nutritional   substances,  the  elementary  cos- 

tlie  same  period  of  time.  position  of  which  is  still  more  exactly  inui- 

•^.  Tiie  next  group  of  alimentary  substances  cated  by  their  name.     In  other  words,  thtr 

is  tliat  of  the  fats,  the  composition  of  which  consist  of  carbon,  uniteii  with  hydroiien  mil 
has  led  to  their  receiving  tlic  generic  name  of    oxygen    in   those  equivalent  proportions  of 

htjdro-carhonis.       Tliev    are     found    in     both  these  two  elements  which  are  neces&an  foe 

animal  and  vegetable  food.     In  tlie  milk,  they  the  formation  of  water  (C,,  H,,  0,,).  This 
are  repre-^ented  by  its  butter;  the  quantity  of    group  is  a  very  large  one:  and  includes doi 

wliich   amounts,  on  an  average,  to  about  3]  only  the  various  forms  of  cane,  grape,  and 

per  cent.  miik  sugar,  but   a  number  of  kindred  ^.ub- 

The  great  variety  of  ditferent   alimentary  stances;  —  such  as   dextrin,  gum,  cellukse, 

substances  of  this   kind  is   such   as   to   pre-  inosit,  and,  especially,  starch.     All  of  these 

elude  even    their   enumeration.      The  most  organic    principles,    however    various  their 

ini()ortant  arc    stearin,  elain,   and    margarin.  physical   properties,    have    nevertheless   liie 

The  composition  of  these  three  fats  may  be  same   chemical  composition.     And  many  of 

generally  stated  as  almost  corresponding  to  them  are  easily  converted  into  grape  sugar; 

single  ecjuivalents  of  carbon  and  hydrogen: —  cither  by  the  excitement  of  a  limited  nieta- 

or,  more  exactly,  to   ten   atoms   of  each   of  morphosis  by  an  azotized  ferment,  or  by  expo- 

these  elements,  viinm  one  of  hydrogen,  and  sure  to  the  action  of  dilute  acids. 

])Ihs  one  of  oxygen  (Cjq  H^,  O,  ;    or  C^g  The  sugary  ingredient  of  the  milk  fona 

+  H, , .  4  +O9  .'«  =  100 j.  about  b\  per  cent,  of  its  quantity  ;  and  is  the 

Tlie    uses    sustained     by   these    constitu-  only    representative     of    the     hydrates   of 

ents  of  the  food  in    the  organism  are  easy  carbon  which  it  contains, 

to    indicate,   but   difficult   to    specify.     The  The   average    amount    of  the   substacct? 

j)rotection  afforded  by  the  fat  of  the  body  to  belonging  to  this  and   the  preceding  crciip 

its  temperature,  and  to  the  mechanical  safety  of    alimentary   constituents    will  of  course 

of  it?  irjternal  structures,  might  perhaps  be  ac-  vary  greatly  in  the  different  kinds  o(  food, 

complished  without  involving  any  rapid  waste  Speaking    generally,    however,    these   t»o 

and  replacement  of  the  material  by  which  it  groups   may    be   stated    to  predominate  by 

is  afforded.     But  the  vast  quantity  of  fatty  turns  in    the    food  derived    from    the  t«o 

matter  which  enters  into  the  composition  of  kingdoms  of  nature.     Thus  while  the  hydro- 

the  nervous  system,  and  the  primary  import-  carbons  are  chiefly  derived  from  the  fat  « 

ance  of  this  delicate  and  energetic  organ   to  animal   food;  the  hydrates  of  carbon  beloQ| 

the  maintenance  of  life,  entitle  us  to  infer,  that  even  more  exclusively  to  the  starch  andsupr 

its  functions  imply  such  a  rapid  metamorphosis  of  vegetable  food.      But,    in   strictness,  no 

of  its  substance,  as  can  only  be  sustained  by  the  such  marked  difference  can  actuidly  be  madf 

continual  supply  of  new  materials  to  replace  out  between  the  two  kinds  of  food  in  this  re- 

those  rendered   effete.      And    the   numerical  spect.  The  milk,  the  liver,  and  even  the  Wood  01 

phenomena  of  nutrition  further  show,  that  the  animal,  all  contain  sugar  :  while  in osJi,* 

the  process  of  respiration  is  constantly  dis-  substance  closely  allied  to  sugar,  forms  an  iiD" 

missing  from  the  body  an  amount  of  carbonic  portant  constituent  of  its  various  muscles.  Am 

acid,  the  proportion  of  which  to  the  azotized  not  only  do  many  plants  contiiin  large  qu^* 

egcsta  proves  that  it  must  have  been  derived  titles  of  oily  matter  stored  up  in  various  paru 

more  or  less  directly  from  an  oxidation  of  the  of  their  tissues,  but  even  the  seeds  oi  thece* 

fatty,  as  well  as  of  the   albuminous,  tissues,  realia,   which    form    the  best  vegetable  diet, 

The  (juantity  of  fatty  matter  contained  in  the  present  an  amount  of  fat  ranging  from  '-^ 

healthy    org.ujism    strongly    confirms    these  2  per  cent. 

views;    and    thus   helps    to    account   for  its  The  purposes  fulfilled  by  these  hydrates  of 

dietetic  im|>ortance.     For,  including  all  their  carbon  in  the  animal  economy,  offer  a  marked 

varieties   in    the  tissues  just  alluded   to,   we  contrast  to  those  subserved  by  the  two  f^' 

can    hardly    estimate    tiie    total     hydro-car-  vioiis  groups.     The  protein  compounds  lonn 

bons  of  the  human  body  at  less  than  ^th  or  what  is  eminently  the  basis  of  the  orLW^^^: 

J,th  of  its   weight.     And  since  they  scarcely  — the  plasma  from  which  are  developeti  ^^^ 

form  v.Ao^h  part  of  the  blood,  it  follows,  that  blood   and  the   tissues.     They  are  thus '^• 

even   assuming  this  nutrient   ffuid    ecpial   to  toircnctic  and  hcrmagenetic,  as   the  phrase  is- 

liU   of  the   corporeal   weight,   its  fatty  con-  The  fatty  matters  of  the  body  not  onl| '^^ 

stituent  amounts  to  little  more  than  ^^^^yth  or  a  large  constituent  of  the  active  nervous  sub* 

TH^th    of  the  fat  which  is  deposited  m  the  stance,  but  are  also  retained  and  stored  up 

central  and  peripheric  structures  of  the  nervous  in  the  more  inert  and  passive  form  of  a«^'* 

system,  and    stored  up  in   the  adipose  cells  po?c   tissue.       While   the   grape-sugar,  ^^^^ 

of  other  parts  of  the  body.     iSuch  an  estimate  which  the  various  hydrates  of  carbon  are  a.1 

further  entitles  us  to  conjecture,  not  only  that  finally  converted,   appears  never  to  assume 

the  (|uantity  of  fat  taken  up  at  any  one  time  any  permanent  form  in  the  body,  but  to  be 

by  the  digestive  organs  is  limited'  to  a  very  always  rapidly  eliminated  from  the  blood.  1" 

huiall  one  ;  but  also,  that  it  either  undergoes  what  shape,  or  after  what  metamorphoses, jt 

Home  nuportant  metamorphosis  before  reach-  leaves  this  fluid,  is  at  present  uncertain-   1^ 

mg  the  general  n)ass  of  the  blood,  or  is  very  is,   however,  probable,  that  like  the  hj^ro- 

nipully  elmnnated  from  this  fluid.  carbons,  these  hydrates  of  carbon  are  essen- 


Tfauplel 

I,  tnd  flattened  ihape,  i 
TapowJing  uteriBl  network  already  men- 
tioned;  lNn,like  the  venoua  a^atem  in  eeneral, 
a  nMnpoKd  of  more  numeroua  and  larger 
bmichea.  It  gives  off  b  number  of  vei 
•hich  l»ve  the  intestine,  and  gradually  auux 
I  form  iho 
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The  leini  of  the  inteitinei  commence  by  a     third    portion  of  the  duodenum,  it  sverve* 

deiiK   network,   that   recrivea    the    minute     towards  the  ri^ht  side,  from  what  was  hitherto 

tnxwa  ndictcs  ioto  which  ihe  capiUaries  of    an  almost  Tertical  course  upwards  ;  and  after 

Ihe  mucous  and  muscular  coata  return  their     croaaing  in  front  of  the  duodenum  at  nearly 

blood.   Vi'a  plexus  haa  the  same  submucoua     a  right  angle,  ends  by  joining  the  splenic  vein 

-'---—      behind   the  pancreas.      This  junction   gives 

rise  to  the  portal  trunk  (a.Jlg.  279.). 

The  mfirioT  mrtenUric  vein   (c,  fig.  279.), 

—  the  origin  of  which  also  corresponds  to  the 

region   supplied  by   the  artery  of  the  nme 

:  —  generally  commences  as  a  single  trunk 

r  near  the  border  of  the  pelvis.     From 

Tirious  trunks.  These  brancSes  have  a  tole-  hence  it  ascends  almost  vertically,  but  with  a 
nble  corrr^>oodeoce  with  the  primary  rami-  alight  inclination  inwarda,  beneath  the  perito- 
firttioos  of  the  arteries  from  the  cceliae  aiis  neum,  and  on  the  psoas  muscle  j  until,  finally. 
Slid  the  two  meaenteric  vessels.  Many  of  it  crosses  under  the  transverse  meso-colon,  to 
end  by  a  junction  with  the  splenic  vein  (rf, 
Kig.  279.  fifi.  379).     In  the  latter  part  of  tbis  ascent, 

it  is  of  courw  unaccompanied  by  the  inferior 
mesenteric  artery :  ana  even  below  where 
tbis  vessel  i*  given  off  from  the  aorta,  the 
artery  and  vein  diverge  so  aa  to  be  compara- 
tively diatant  (ram  each  other.  Its  junction 
with  the  splenic  vein  {d,Jig.  S79.),  is  usually 
about  one  or  two  inches  from  the  point  where 
I  this  meets  with  the  superior  mesenteric  vein. 

I  But   it  occasionally  approaches   much  more 

I  closcljr   to   the  latter  vessel,    or  even  joins 

with  It  prior  to  its  union  with  the  splenic  to 
form  the  portal  vein. 

The  branches  of  both  these  mesenteric 
veins  resemble  those  of  the  corresponding 
■rteries  in  their  number  and  size,  and  in  the 
remarkable  freedom  of  ihdr  anastomosis.  And 
this  copious  and  frequent  inosculation, — which 
coincides  with  an  absence  of  all  valves, — 
not  only  holds  good  of  the  several  primary 
branches  which  converge  into  the  portal  vein, 
but  alito  applies  in  some  degree  to  those 
smaller  remiticatioos,  by  which  the  portal  sys- 
tem inosculates  with  the  general  venous  sys. 
tem  at  (he  two  extremities  of  the  alimentary 
tube.  Thus  many  of  the  amalter  veins  at  the 
lower  part  of  the  cesopha^us  communicate  with 
both  the  azvgos  and  portal  veins.  While  the 
lowest  branches  of  the  inferior  mesenteric  vein 
establish  ■  aimilar  and  much  more  extensive 
anastomosis  of  the  two  systems,  bv  their  junc- 
tion with  a  dense  venous  network — the  hte- 
morrhmdal  pUxiu — which  encircles  the  lower 
part  of  the  rectum,  and  gives  origin  to  the 
middle  and  inferior  hemorrhoidal  branches 
of  the  internal  and  external  iliac  vnns. 

The  foregoing  peculiarities  in  the  nwculer 
arrangementa  of  the  human  alimentai^  canal 
are  at  present  only  susceptible  of  a  very  im- 
perfect explanation. 

^         As  regards  the  arteries,  their  great  number 

-  - .  or  into  the  vnw  porto,  which  is  formed  ""••  •''«•  B"''  ''■s"'  '"^e  anastomosing  chsn- 
l>i  the  jnnctioD  of  it  and  these  mesenteric  oels,would  probablybe  attended  by  several  ad- 
.im*.  vantages.   The vanelyoftheAechannelswould 

The  nptrior  wtrtntmc  vrm  (b,  Jig.  879.),  concede  to  the  circulation,  not  only  a  large 
which  ncciva  the  venoua  blood  from  that  aupplj  of  blood,  but  one  auch  as  no  ordinnry 
portion  of  intestifM  supplied  by  the  artery  of  '"<=*'  ^euient  could  at  all  interfere  with.*  The 
ibe  nine  nine,  trwvds  for  some  distance  in  muscular  fibre  contained  in  their  walls  would 
company  with  the  latter  vessd  i  lying  on  its  "l'"*  ','"=■«  numerous  tubes 
r^^t  side,  and  somewhat  stiperliciBlly  tc 

•ml  iinToaaded  by  very  numerous  lacleab  and        •  compars  the 
••"ca.    But  ncMT  the  lower  border  of  the    stomicb  ai  p.  827. 


of  Oi  parlal  vt 


0.  InDk  (/  Ihe  porta]  van 
"■n;  c  inftrior  me«entiric 
J  'inH  br  IIh.  t,  n 


;  d,  .plea 


uuklolhs  Wt  lotwof  tba  hvert  A,  similar 
u  Ihc  light  loba. 

(The  rtnuining  letters  indicmte  aa  in  the  prs- 
nslinj  t^rBS.) 

than  unite  to  form  two  chief  trunks,  (he 
Hiperior  and  the  inferior  mesenteric  veins. 
Vhile  other*  open  directly  into  the  splenic 


unusual  contrul   over  the  amount  of  blood 

a   tliB  vcskIi  uf  ihs 


n 
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always  taken  into  a  stomach,  or  internal  ca«  duces  scurvy  in  one  person,  lesves  BDotW 

rity,  part  of  the  total  quantity  of  water  which  little  affected ; — and  finally,  wh^  the  roim; 

really  accompanies    them  into    the    system  population  of  the  South  Amencta  Paiii|«i 

is  often  introduced  by  the  same  mode  of  can  maintain  a  rotxist  health  on  the  frah 

absorption.     So  that,  although  the  amount  meat  of  the  wild  cattle  which  rsnge  dioe 

of  water  consumed  by  the  oi^ganism  has  pro-  plains,  while  an  apparently  similir  diet  oo 

bably  a  definite  relation  to  the  activity  of  the  the  flesh  of  tame  cattle  has  been  kno«D  10 

vital  processes,  the   amount  of  this  liquid  destroy  English  soldiers, 
habitually  swallowed  by  any  animal  is  greatly        The  more  essential  salts  of  the  food  Mca 

affected  by  the  quantity  introduced  in  other  to  be  the  chlorides  and  phosphates  of  the 

ways  :  namely,  by  the  proportion  contained  alkalies  ;  and  especially,  the  chloride  of  10- 

in  its  solid  food,  the  amount  formed  by  the  dium,  and  the  phosphate  of  soda.    Ltne  lod 

combustion  of  hydrogen    in  its  body,  and  iron  are  also  important  bases.    All  of  theie 

the  quantity  absorbed  by  its  skin  from  the  ingredients  are  present  in  the  salts  of  the  milk; 

vaporous  or  liouid  water  of  the  surrounding  together  with  some  free  soda  sod  potash, 

media.    Thus  tne  apparently  dry  food  of  many  which  are  probably  combined  with  its  casdn. 

herbivora  is  explained  by  the  large  amount  The  phosphates  are  in  Urge  quantity ;  c»pe- 

of  water,  which  is  present  as  a  chemical  con-  daily  the  phosphate  of  ume  —  the  preJo^ 

Btituent  of  such  food,  and  which  accompanies  minance  of  whicn  is  doubtless  connected  viui 

its  few  digestible  parts  into  the  system.    And  the  exigencies  of  ossification  in  the  fiBiia. 
the  small  amount  of  drink  taken  by  many  of        VarieHcM  of  food.  —  The  above  ectufir^ 

the  Batrachian  reptiles  is  chiefly  due  to  the  of  the  various  constituents  of  the  rood«  «U 

active  tegumentarv  ingestion  last  alluded  to.  afford  us  a  valuable  clue  to  the  coopot- 

The  quantity  of  water  contained  in  the  va-  tion  of  its  principal  varieties.    For  bovfftr 

rious  kinds  of  food  ordinarily  made  use  of,  will  widely  these  varieties  may  differ  from  mh 

be  referred  to  hereafter.  But  we  may  probably  other,    they  always  contain  rcprescotativct 

fix  its  average  at  about  75  to  80  per  cent,  from  each  of  the  preceding  classes.    And  tht 

(or  about  5  lbs.)  of  the  mixed  fluid  and  solid  best  food  for  any  particular  animal  will  slvivi 

food  (about  6*5  lbs.)  of  the  human  subject.  consist  of  such  a  proportion  of  all  tbete  coo> 

5.  The  saiU  of  the  food  constitute  the  stituents,  as  best  corresponds  to  the  dcfnaoih 

fifth  and  last  group  of  its  constituents,  and  made  by  the  waste  of  its  whole  body,  sod  to 

that  of  which  we  may  be  said  to  know  less  the  peculiarities  of  its  organs  of  digestion 
than  any  of  the  others.     For,  while  many        The  food  roost  natural  to  Man  »  a  mitcd 

of  the  more  important  are  easily  recognized  diet.    But  though  thus  iar  omnivoroiu,  be 

in  the  ashes  of  the  various  fluid  and  solid  readily  adopts  an  exclusively  anioial  or  tot- 

aliments  in  which  they  are  usually  introduced  table  food,  according  to  the  circumstaacc)  ■ 

into  the  body,  still  we  are  often  at  a  loss  to  which  he  is  placed.    And  there  are  proWlr 

know  the  precise  state  of  combination  in  but  few  of  the  carnivorous  and  hcrwrorocs 

which  thev  are  originally  present  in  the  food,  animals,  most  properly  so  termed,  b  «lfe«a 

far  more  that  in  which  they  enter  into  com-  careful  experiments  would  not  detect  a  w^ 

bination  with  the  organism  itself.  Iar,  though  scarcely  equal,  capacity  for  vA 

In  the  case  of  many  salts,  we  can,  indeed,  a   change  of  diet     Thus  the  hcftirorKs 

trace   the  actual    changes    of    composition  Horse  and  Cow  may  be  brought  to  est  s^ 

which  occur  in  the  organism.    Thus  the  salts  and  flesh  ;  and  the  carnivorous  sca*bcrd»  cis 

composed  of  the  various  organic  acids  united  be  gradually  habituated  to  the  fiu*  more  difi- 

with  the  alkalies,  are    converted  into  car-  cult  change  implied  in  their  feeding  00  gr«n- 

bonates,  prior  to  their  dismissal  from  the  But  many  of  the  frugivorous  Quadnimani*<fc 

body  in  the  urine.     And  it  seems  possible  little  susceptible  of  such  alterations  of  dsc. 

that  even   the    sulphates    are    occasionally  While  there  seem  to  be  namercms  limiK 

decomposed  in  the  alimentary  canal ;  their  which  are  not  only  strictly  limited  to  ■  re^ 

sulphuric   acid   being    deoxidized    into   sul-  table  food,   but  even  to  certain  sprcn  t* 

phuretted  hydrogen,  while  their  bases  unite  plants,  or  particular  iwrta  of  their  structuT. 
with  the  carbonic  acid  formed  in  the  system.         The  influence  of  any  suecial  varirt}  o(  -'- 

Hence,  although  a  careful  and  repeated  ana-  on  the  human  organism  depends  chiifli  vf  i-* 

lysin  of  the  salts  contained  in  the  organism  physical  and  chemical  properties :  ~  io  co.-? 

and  in  its  total  excretions,  might  afftjrd  some  words,  on  iu  mechanical  arrangement  &=- 

clue    to  the  qualities  and  quantities  of  the  admixture  ;  and  on  the  conMituents  vkk  •  ^ 

salts  which  ought  to  be  introduced  in  the  presents ;  either  originally,  or  as  modific  > 

food,  it  would  not  by  any  means  represent  the  the  operations  of  cooking.     Hence  the«c  jrr 

details  of  these  demands.     While  it  is  hardly  the  chief  poinU  which  will  be  noticed  m  u< 

necessary  to  add,  that  no  such  series    of  following  short  description, 
examinations  has  ever  yet  been  made ;  and        It  is  obvious  that    the   diyiaioQ  of  t^ 

that,  however  carefully  conducted,  it  mif^t  various  alimentary  substances  ipto  aoUl  •»* 

cattily  overlook  very  small  quantities  of  im-  liquid,  or  food  and  drink,  is  an  iooomc:  («f 

porunt   ingredients.       Many    discrepancies.  For,  on  the  one  hand,  even  the  dnol  srtvW« 

however,  it  would  probably  clear  up;    such  of  solid  food  contain  a  Urge  proport-*-' 
as  why  animals  which  in  one  region  seem    water  of  composition.    And  convmrlt.  *  - 

indifferent  to  salt,  in  others  seek  it  with  the  puretit  liquids  ordinarily  made  use  of  co''- ' 

greatest  avidity ;  —why  the  diet  which  pro-  a  certain  quantity  of  solids,  in  the  •iv'  • 
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iMted  salts,  which  are  by  no  means  in-  chlorides.     The  poisonous   materials  con* 

ditfereot  to  the  organism.  tained  in  the  tissues  of  some  plants  constitute 

In  the  following  cursory  yiew  of  the  ordinary  another  objection  to  vegetable  diet ;  —  an 

vticles  of  diet,  we  shall  be^n  by  contrasting  objection  which  is,  however,  eenerally  ob* 

the  geaeral  characters  of  animal  and  ve^table  viated  by  the  instinct  of  animals,  and  by  the 

hod.    We  shall  then  sketch  the  chief  va-  experience  of  Man,  or  by  the  purification 

rieties  of  each  generally  made  use  of.      And,  which  the  process  of  cooking  oflen  affords. 

finally,  we  shall  attempt  to  estimate  the  pro-  Ammal  fiod.  —  The    muscular  substance, 

portions  o(  each  contained  in  a  suitable  die-  accompanied  by  more  or  less  of  its  intersti- 

Ury  of  ordinary  mixed  food.  tial  and  investing  fat  and  areolar  tissue,  forma 

It  is  to  animal  food  that  we  must  on  the  what  is  called  meat  or  Jleth,  in  the  ordinary 

whole  assign  the  first  rank  as  an  article  of  acceptation  of  these  words. 

diet.    For  not  only  do  the  tissues  of  one  The  mechanical  subdivision  of  a  mass  of 

sAimal  necessarily  contain  most,  if  not  all,  of  meat  would  of  course  afford  us  the  micro- 

the  organic  and  inorganic  substances  required  scopic  elements  of  the  above  tissues;— namely, 

for  the  coDstruction  of  another,  and  in  some*  sarcolemma,    sarcous  substance,  white   and 

thiog  like  the   proper  proportions  of  their  yellow    fibrous    elements,    fat,    and    blood 

respective  ingredients,  but  they  are  generally  vessels ;  together  with  a  certain  quantity  of 

devoid  of  all  noxious  constituents.    Besides  blood,  and  of  the  nutritional  fluids  which  sa- 

these  advantages,  they  offer  the  equally  im*  turate  each  of  these  textures.     Its  chemical 

portant  ones  of  possessing  such  a  structure,  composition  varies,  not  only  with  the  nature, 

arrangement,  and  solubility,  as  materially  aid  but  also  with  the  age,  food,  habits,  and  indi* 

their  entry  into  the  organism.    Hence  they  are  vidual  peculiarities,  of  the  animal  yielding  it. 

not  only  much  more  nutritious  than  an  equal  Hence  it  is  impossible  to  give  any  definite 

qaantity  of  vegetable  food,  but  are  also  di-  account  of  its  quantitative  chemistry.    We 

ge»ted  and  assimilated  with  fiir  greater  ease  can  only  enumerate  its  principal  constituents  ; 

and  rapidity.     It  is  for  this  reason  that  the  and,  in  the  case  of  some  of  the  more  im- 

pse  of  animal  food  is  so  much  to  be  preferred  portant  of  them,  approximatively  estimate 

uk  all  circumstancea  where  it  is  our  object  to  their  amount.    The  protein-compound,  that 

nert  the  speedy  exhaustion  of  the  vital  powers,  forms  by  far  the  greater  part  ot  the  mus- 

A^nst  these    advantages,    possessed   by  cular  fibres,  is  a  substance  which  possesses 

animal  food,  we  must,  however,  set  off*  the  characters  closely  allied  to  those  of  fibrin, 

di^fldrantages,  that  it  not  only  contains  some  and  has  received  the  name  of  syntonin.     It 

lubstauces  which  (like  ^latine  and  the  horny  is  usually  present  in  a  proportion  of. about 

tiuoes)  appear  to  be  either  useless  or  even  15  or   16  per  cent.      The  albumen  of  the 

to  require  a  speedy  excretion  ;  but  that,  as  juice  which  soaks  the  whole  muscular  mass, 

a  rule,  it  is  deficient  in  those  non-azotized  and  the  gelatin  which  is  extracted  from  it 

el(V}ent%  which  are  ao  important  to  the  mmn-  by  boiling,  may  each  be  estimated  at  about 

tccance  of  the  combustion  and  heat  of  the  2   per   cent.     Its   extractive,  exclusive   of 

oqcanism.    For  the  limited  quantity  of  fatty  salts,  amounts  to  about    3    per  cent. ;   of 

JDatters  which   ic  generally   includes   rarely  which  nearly  half  is  dissolved  by  alcohol, 

suffices  to  make  these  hydrocarbons  a  proper  half  by  water.    This  constituent  has  a  very 

Mib^titute  for  the  copious  amylaceous  and  complex  composition :  osniazom,  lactic  acid, 

saccharine  constituents  of  vegetable  food.  inosit,  kreatin,   kreatinin,  and  a  variety  of 

The  main  disadvantages  ol  vegetable  food  other  substances,  having  been  detected  in  it 

*n  equally  obvious.     It  generally  contains  by  the  labours  of  modem  chemists.     The 

bttt  a  small  proportion  of  the  protein  com-  salts  of  meat  form  about  1^  per  cent,  of  its 

pvonda.     And  even  this  limited  quantity  is  fresh  substance,  or  about  5  per  cent,  of  its 

often  virtually  diminished  by  their  insoluble  dried  mass ;   nearly    three-fourths  of  their 

state :  or  by  the  indigestible  form  which  is  quantity  being  phosphates  of  the  alkalies,  and 

implied  by  their  mechanical  arrangement  in  two-thirdsof  the  remainder  phosphates  of  the 

ti>e  vegetable  tissues.     Many  of  its  amy  la-  earths,  with  a  little  iron.     The  chlorides  of 

ceoua  constituents  are  albo  rendered  useless  the  alkalies  are  about  one-fourteenth  of  the 

^  the  same  wav :  being  enclosed  in  insoluble  entire  ash.    They  are  remarkably  contrasted 

cnielupes,  which  effectually  siiield  them  from  with  the  chlorides  contained  in  the  ash  of  the 

the  digiative  process ;  or  having  a  composi-  blood,  by  the  great    proportion  which  the 

lion  which  requires  to  be  altered  by  a  chemi-  chloride  of  potassium  bears  to  that  of  sodium. 

c-il  metamorphosis  before  they  can  be  fitted  It  is  impossible  to  estimate  the  quantity  of 

for  abM>rption.     These  objections  can  be  to  fat  contained  in  meat  as  usually  eaten.    But 

a  ereat  extent  obviated  by  the  ingestion  of  a  even  after  the  removal  of  all  visible  adipose 

Ur;»er  quantity  of  such  food,  as  well  as  by  a  tissue,  Von  Bibra  has  found  fractions  ranging 

fliure  protracted   sojourn  in  the  alimentary  from  one 'twentieth  to  one-fiflh  ;  the  smaller 

canal.    But,  beaides  these  disadvantages,  the  amounts  corresponding  to  the  flesh  of  the 

inorganic  constituents  of    certain  kinds  of  Hare  and  Deer,  while  the  larger  (in  the  beef  of 

vf^table  food  appear  to  be  insufficient  for  Oxen)  were  perhaps  partially  due  to  a  more 

the  replacement  of  the  loss  consequent  on  or  less  artificial  fattening. 

(he  wa%te  of  the  animal.    Thus  the  ash  of  The  flesh  of  Birds  contains  less  water  and 

nuny  eicnlent  vegetables  is  peculiarly  deficient  fat,  and  more  albumen,  syntonin,  and  kreatin, 

in  the  important  ingredients  of  soda  and  the  than  that  of  most  of  the  Mammalia  hitherto 

c  c  3 
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examined.    The  muscular  substance  of  Fishes  partially  resemhie   those  which  ara  camid 

contains  a  still  greater  quantity  of  albumen,  by  roastine  it.    For  both  of  these  proccawi 

That  of  the  young  of  roost  animab  is  softer,  are  probably  accompanied  by  a  ooaguklioo 

and  its  fibres  smaller  and  more  digestible,  of  albumen^  a  solution  of  osmaaom,  and  s 

than  the  flesh  of  the  adult.  formation  of  gehitine  in    the  vamm   itsdC 

The  artificial  preparation  of  animal  food  But  they  difler  greatly  from  each  other  ia 

for  the  table  probably  induc^  a  variety  of  many  respects.     From  the  lower  tcaqien> 

chemical  changes.  But  the  full  import  of  these  ture  applied  in  boiling,  no  empyreomatie  nl^ 

changes  has  yet  to  be  made  out.     At  pre-  sUnces    are    developed ;  while  the    water 

tent,  we  know  little  except  some  of  the  more  which  conveys  the  heat  to  the  mass  thrtp 

obvious   physical  results  which  attend  the  extracts  from  it  a  certain  proportioa  of  iti 

processes  of  cooking.    These  are  best  seen  soluble  constituents.     This  extraction  ma? 

in  the  cooking  of  meat.  ^  be  to  some  extent  diminished  by  aoddeoiy 

The  increased  digestibility  of  meat  which  plunging  the    meat  into   boilinc  water,  lo 

has  been  killed  some  time  previously  to  being  as  to  coagulate  the  albumen  of  its  outer* 

eaten,  seems  to  depend,  fmrtly  on  the  more  most  layers  ;  and  conversely,  the  extractife 

uniform  and  softer  consistence  imparted  by  process  may  be  favoured,  not  only  by  ia- 

the  difiusion  of  its  juices,  and  partly  on  the  creasing  the  surface  of  contact,  but  alio  b? 

imperfect  decomposition  which  it  has  begun  delaying  the  coagulation  of  the  albunen,  ao^ 

to  undergo.     The  latter  change  to  some  ex*  prolonging  the  period  of  the  aolvent  actioa. 

tent  prepares  it  for  digestion,  by  rendering  it  Hence,  where  it  is  chiefly  the  broth  or  waterr 

more  soluble.    But  any  approach  to  abso-  solution  of  the  meat  which  is  iateiMled  to  be 

lute  putrefaction  reverses  this  advantage ; — at  used  as  food,  the  mass  is  prrferabty  cut  ia 

any  rate,  in  the  case  of  Man,  whose  natural  very  small  pieces,  and   the  tempctatiire  d( 

{udgment  would  probably  in  most  instances  the  water  raised  vei^  slowly  to  a  dqgree  o^ 

ead  him  to  reject  putrid  meat,  as  alike  dis-  heat  short  of  ebullition,  and  matBtained  theft 

gusting  to  the  senses,  hurtful  to  digestion,  for  a  long  time. 

and  dangerous  to  health.  The  various  modes  of  salting  and  amokii^ 

In  the  operation  of  roasting  meat,  the  heat  meat  are  chiefly  intended  to  protect  it  froa 

applied  to  the  exterior  of  the  mass  soon  con-  decomposition ;  hence  they  scarcely  require 

verts  its  superficial  portion  into  a  dense,  hard  much  notice  here.    In  the  former  proces, 

substance.  This  compact  crust  consists  chiefly  however,  the  qusJities  of  the  aseat  appcir 

of  albumen  which  has  been  coagulated  by  heat,  seriously  damaged  %  quite  apart  horn  ibe 

It  is  of  essential  service,  not  only  in  mode*  mechanical  dismlvantagea  which  both  it  sb^ 

rating  the  heat  afterwards  applied  through  it  smoking  often  impart, 

to  the  deeper  portions  of  the  meat,  but  also  Fat, — In  apurelyanimal  diet,  the  amount  of 

in  retaining  its  various  liquid  and  volatile  pro-  this  oleaginous  constituent  is  of  iodispcmiNr 

ducts,  which  would  otherwise  be  soon  dissi-  importance.    For,  with  the  exception  of  that 

paled    in    the  gaseous   or  vaporous    form,  minute  quantity  of  inoait  or  muacular  sapir 

The  moderate  beat  which  permeates  the  mass  which  is  proper  to  the  sarcoos  siibstaoce;  the 

probably  aids  the  various  juices  of  the  meat  fatty  matters  contained  in  the  varioos  tisaocf 

m  diffusing  themselves  throughout  its  whole  of  the  body  are  the  only  repreaeatativca  or 

texture ;  increasing  its  uniformity  of  consist-  the  two  groups  of  the  hydro-carbona  and  hv- 

ence,  and  dissolving  much  of  its  gelatinous  drates  of  carbon,  which  thb  kind  of  food 

tissues.    Its  albumen  is  always  more  or  less  possesses.    Hence  the  fat  of  such  a  Set  hm 

coagulated  by  the  heat ;  though,  where  much  to  replace,  as  it  were,  the  starch  of  the  ««^ 

blood  is  present,  the  colour  and  fluidity  which  tables  which  usually  enter  into  a  mixed  dwt 

it  sometimes  retains,  appear  to  indicate  an  and  thus  constitutes  the  sole  noo-aaociaed  ar 

imperfect  character  of  this  change.*    A  variety  respiratory  element  of  animal  food. 

of  eropyreumatic  substances,  which  are  de-  And  even  in  what  are  often  jnigf^n^  vrs 

veloped  chiefly  in  the  more  heated  exterior  table  diets,  a  large  quantity  of  this  aotaMl  « 

of  the  mass,  next  add  the  savoury  odour  stance  is  commonly  added  to  the  other  mt 

and  deepened  colour,  so  characteristic  of  this  dienta  of  the  food.     At  least  there 

method  of  cooking.     If  the  process  be  unduly  be  a  strong  impulse  towards  such  a 

protracted,  it  will  obviously  bum  the  harder  ture  in  most  of  the  vegetarian  naiioas  a^ 

outside  shell,  and  render  tne  coagulated  and  races  of  modem  times  :  — an  topulae  wiirb 

contracted  mass  within  too  dense,  toui^h,  and  is  well  exemplified  in  the  butter  or  ghc«  »* 

insoluble  for  easy  digestion  ;  while,  if  con-  copiously  added  by  the  Huidoo  to  Che  rv? 

ducted  too  rapiJIy,  the  same  combustion  of  that  forms  his  staple  food, 

the  outside  is  of  course  attended  with  the  loss  The  quantity  of  fatty 

of  all  the  advantages  of  cooking  in  the  raw  thus  be  taken  into  the  ay 

central  portion.  have  any  definite  limit  aasigned  to  it.    Ia  tsr 

The   changes   induced   by  boiling   meat,  Arctic  climates  it  appears  to  attain  a 


*  This  imperfect  ooapn^lAtion  has  been  supposed  to        *  Th9  liability  of  peisoos  fed  oa  sack 

prove  thst  toe  heat  (154<^)  it  which  the  blood  cos-  scurvy,  can   scarcely  be  exchuhrety  nfcn  <    i 

gnlates,  has  not  been  attained.    But  the  appearances  the  privation  of  vegetables.     For  largt  ■■»  *•  ■•* 

in  meat  boiled  at  212^^,  and  the  temperature  of  roast  of  people  appear  to  sabsitt  uttk  impaatfj  m 

BMai  itaaU^  nndar  sach  a  view  very  doobtfuL  meat  only  (see  p.  M8.)w 
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hr^  proportion.    And  it  is  impossible  to  capable  of  affbrding  the  reqiusite  mechanical 

arotd  connecting  this  maximum  of  fat  in  the  stimulus  to  the  digestive  organs. 

food,  with  the  large  amount  of  heat  that  has  The   various   glandt    possess    a    dietetic 

to  be  evolved  from  the  body  in  these  cold  value  which  is   derived,  partly  from  their 

regions,  as  well  as  with  the  energy  of  the  physical  structure   arui  arrangement,  partly 

combustion  on  which  this  evolution  of  tern-  from  their  chemical  composition.    Thus,  the 

penture  depends.    As  a  rule,  however,  but  dense  mechanical  texture  of  the  liver  and 

I  snail  quantity  of  fatty  matter  can  be  really  kidney  must  decidedly  oppose  their  usefulness 

digested  at  a  time.     Any  excess  over  this  as  food  :  while  the  bile  and  urine  which  they 

ainount  is  merelv  expdled  from  the  intcs-  respectively  contain,  necessarily  superadd  the 

tinal  canal  with  the  faeces.  properties  of  these  secretions  to  those  of 

The  digestibility  of  fat  depends  chiefly  on  the  proteinous  parenchyma  that  forms  the 

two  circumstances :  —  its  mechanical  arrange-  bulk  of  their  mass.     And  conversely,  from 

neot,  snd  its  chemical  composition.     In  the  both  mechanical  and  chemical  reasons,  the 

adipose  tissue,  the  fatty  substances  are  en*  pancreas  is  highlv  digestible  and  nutritious. 

closed  in  bm  nucleated  cells ;  the  membranous  The  hard  solid  texture  of  bone,  and  its  large 

walls  of  which  consist  of  a  proteinous  sub-  gelatinous  and   calcareous  constituents,  to- 

stance  that  is  rather  difficult  of  solution,  and  gether  render  it  of  comparatively  little  use 

yet  requires  to  be  dissolved  before  its  contents  as  an  article  of  food. 

ran  enter  the  lacteals  as  chyle.    And  the  The  eggs  of  oviparous  animals  contain,  in 

three  substances  (stearine,  elain,  and  marga-  addition  to  the  embryo  itself,  a  quantity  of 

rine),  which  form  the  greater  part  of  the  %t  nutritive  matter,  which  is  destined  for  its  nou- 

of  the  Mammalia  ordinarily  slaughtered  for  rishment  during  the  process  of  incubation, 

food,  possess  very  different  degrees  of  solu-  Hence,  the  large  eggs  of  many  Birds  form  an 

bility.    Hence  they  are  by  no  means  equally  excellent  article  of  food,  the  dietetic  virtues 

easy  of  digestion;  the  first  resisting  its  in-  of  which  resemble,  to  some  extent,  those  pre- 

Ihience  much  more  obstinately  than  either  of  viously  attributed  to  milk.    The  white  ofegg 

the  other  two.  contains  about  15  per  cent,  of  albumen.    The 

An  animal  which  is  fed  exclusively  on  fat  yolk  is  composed  of  about  20  per  cent,  of  the 

increases  in  sixe  during  a  short  period.    Its  nme  protein  compound ;  together  with  about 

mitrition,  however,  soon  suffers ;  and  it  finally  30  jper  cent,  of  fatty  matter — chiefly  margarin 

dies,  with    those  appearances   of  inanition  and  elain — in  a  state  of  subdivision  and  ad- 

which  have  already  been  mentioned  as  attend-  mixture  which  eminently  adapt  it  to  digestive 

ing  all  attempts  to  muntain  life  by  the  in-  purposes. 

lotion  of  only  one  ingredient  of  the  normal  The  eeneral  composition  of  the  mi/k  which 

nod.    In  the  later  stages  of  this  process  of  forms  the  food  of  young  Mammalia  has  already 

■tamtion,  its  bc»dy  gives  off"  a  repulsive  odour,  been  mentioned.    It  only  remains  for  us  to 

which  appears  to  be  due  to  the  evolution  of  notice  its  chief  varieties,  and  the  products 

volatile  atty  acids  from  the  skin  and  lungs,  which  iu  artificial  preparation  adds  to  the  bill 

The  production   of  these  acids  may  be  re-  of  f^re  of  the  adult. 

prded  as  probably  due  to  an  imperfect  oxida-  ,  The  peculiarities  exhibited  by  the  various 

tioo  of  the  hydro-carbons  accumulated  in  the  kindsof  milk,  are  chiefly  referrible  to  the  species 

organism.  of  the  parent  animal,  the  date  of  its  lactation. 

The  alimentary  properties  of  various  other  ^^  nature  of  its  food,  and  its  habits.    Thus 

tissues  and  organs  of  the  animal  body  may  be  ^^^  ™i'^  of  the  Human  female*  contains  about 

fussed  orer  with  a  very  brief  notice.  half  the  quantity  of  casein,  and  two-thirds 

The  blood  itself  appears  to  be  a  far  less  ^^  butter,  of  that  of  the  Cow :  while  that  of 

valuable  article  of  food  than  its  composition  ^^^  ^^»  which  is   still  poorer  in   each  of 

would  lead  ua  to  suppose: — abounding,  as  it  these  constituents,   greatly  surpasses  them 

floes,  in  the    important    protein-compounds  ''oth  in  the  amount  of  its  saccharine  ingre- 

af  fibrin  and  albumen.     Some  authors  have  clients  (being  as  3  to  2).     The  rich  colo- 

fipposed,  that  its  digestion  is  rendered  diffi-  strum  which   is   yielded   in   the    puerperal 

cult  by  the  dense  state  of  aggregation  which  state  f  soon  gives  place  to  a  milk  which  is 

its  fibrin  is  so  apt  to  assume  in  the  act  of 

coagulation.     But  however  this  may  be,  still  *  From  some  analytes  of  this  secretion  in  two 

its  Lu^  albuminous  constituent  appears  to  be  P«™w»t  L'Heritier  condades  that  the  milk  of  Brw 

in  t  condition  such  as  would  eminently  fit  it  !?^w''^L'!?^^  -^"U^  """^  ^"'  u  ^^ 

for  A.lfiH;.*  »!.-  — .^,:  ^        *      r!i.       ^  "  of  .Btoiidef;  together  with  about  one-luU  more  batter, 

w  tul&lhng  the  requirements  of  the  organism,  ^d  one-sixth  moie  sugar.    This  sUtement  con- 

we  are  thus  left  to  remark  upon  its  almost  firms  a  belief  crenerally  entertained  as  to  the  superior 

total  want  of  hydrocarbons  *;  as  well  as  upon  qaalifications  of  women  of  dark  complexion  as  nurses, 

the  cootrast  offered  by  its  salts  t  to  those  of  "^^  without  much  more  extensive  observations,  it 

the  muscuhir  substani^  camiot  be  accepted  as  an  esUblished  fact.  If  true,  it 

TK*  1- -•-  .« J  «„_  ^  .  ,  would  remarkably  complete  what  we  may  venture  to 

in  iiil^^     J   nervous  centres  are  so  nch  call  the  structural  and  functional  homologies  of  the 

»n  aiDumen  and  fat,  as  to  form  highly  nutri-  mammary  gland,  all  of  which  concur  in  regarding 

tM>ua  articles  of  food;  especially  when  they  are  it  as  a  bighly-developsd  ofiahoot  of  the  ganermi 

Biiied  with  other  substances,  which  are  more    hitoguments.     ^      ,   . 

X  rhe  composition  of  the  colostrum  seems  to  m- 

•  «^  »  fifii!    /*i.'     -*♦  1  dicatc,  that  it  is  partly  derived  from  milk  which 

*  fZJ'  ZT^    J2J*  "1  •f;  has  been  concentrated  in  the  breast  subsequenUy 
T  Uwopare  pp.  832.  and  38&  to  its  secreUon,  by  the  is-absorpUon  of  a  portion  of 

c  n  4 
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poorer  in  all  the  solid  ingredients :  and  the  lo  respect  to  its  salts,  the  chief  disuoctioa 

further  continuance  of  lactation  appears  chiefly  hitherto  established  appears  refierrible  to  dw 

to  increase  its  casein  and  salts,  and  diminihh  way  in  which  the  casein  has  been  predpitaisd 

its  sugar.    The  copious  ingestion  of  fatty  or  from  its  solution  in  the  milk.    Where  the 

starchy  substances  seems   to  increase    the  process  has  been  effected  by  the  additioQ  of 

buttery  constituent.    The  over-feeding  of  a  rennet,  the  caseous  deposit  cootaint  a  iup 

wet-nurse  causes  her  to  secrete  a  miik  nbnor-  proportion  —  about    5    or  6  per  ccat— of 

mally  rich  in  butter  and  casein,  and  injurious  phosphate  of  lime.    But  where  the  preciprt> 

to  a  delicate  child.    Finally,  vigorous  exercise  tion  has  been  produced  by  the  lactic  aciil 

appears  to  diminish  both  these  constituents,  which  is  gradually  develops  in  niilk  u  the 

especially  the  former.  result  of  its  own  spontaneous  deeooipotitkiB, 

BtU/er,--'  The  composition  of  the  butter  the  deposit  contains  scarcely  one  per  cent  of 

contained  in  milk  is  as  yet  but  imperfectly  this  salt.      In  such   a   case,  howe?cr,  the 

known.      That   of  the  Cow  is   stated   by  smaller  amount  of  phosphates  appcan  to  be 

firomeis  *  to  consist  of  about  68  per  cent,  of  partially   compensated    by  the  presence  of 

mai^rine,  with  30  of  elain,  and  2  of  fatty  some  free  phosphoric  acid, 

matters  specific  to  butter.    The  exact  nature  The  changes  which  cheese  undergoei  hj 

of  the  latter  constituents  probably  varies  in  keeping  are  chiefly  manifested  in  the  formt- 

different  animals,  as  well  as  in  different  speci-  tion  of  various  volatile  fiitty  adds,  that  gese* 

mens  of  the  secretion ;  and  also  seems  very  rally  communicate  their  charactenstsc  odour 

liable  to  be  altered  by  that  rancidity  which  to  the  whole  mass.    Such   altentiooi  aie 

butter  so  easily  acquires  from  a  short  expo-  usually  most  marked  in  those  varieties  of 

sure  to  the  air.     Such  circumstances  quicKly  cheese,  in  which  but  a  smail  proportkn  of 

give  rise  to  the  formation  of  a  variety  of  vola-  rennet  has  been  used,  and  much  fiuty  nittff 

tile  fatty  acids: — which  are  known  under  the  is  present.    Hence  they  seem  at  leatt  pv- 

names  of  butyric,  caprylic,  capronic,  capric,  tially  attributable  to  a  metamorphosis— pn>- 

and  vaccinic  acids.  bably  an  oxidation  —  of  the  butterj  coo> 

The  dietetic  value  of  butter  can  scarcely  be  stituents   themselves.      In  addition  to  tlu 

rated  too  highly.    It  is  probably  bv  far  the  change,  however,  the  casein  also  underioei  • 

best  and  most  natural  form  in  which  hydro-  somewhat  similar  fermentation ;  which  ii  ac* 

carbons  can  be  supplied  to  the  healthy  organ-  companied  by  the  production  of  oxido  of 

ism.  It  is  not  only  attractive  to  the  taste,  but  casein,  and  volatile  tatty  adds.    Occasioo«.'if 

is  easily  assimilated  :  —  even  by  children  or  the  process  is  carried  so  far  as  to  constnuu 

adults,  whose  delicate  digestive  oi^ns  resent  Jf^  kind  of  putrefaction,  in  which  the  nitraps 

the  introduction  of  the  ordinal^  adipose  tis-  originally  present  is  given  off  in  the  fora  of 

sue  of  animal  food.    The  quantity  which  may  ammonia.    The  highly  poiaooous  piopcrna 

be  advantageously  consumed  will  of  course  which  decayed  cheese  sometimes  pofccwrs 

vary  with  the  nature  and  amount  of  other  and  the  repulsive  odour  which  it  otkcn  gna 

food,  and  with  the  rate  at  which  combustion  off*,  may  illustrate  these  statenaeots. 

proceeds  in  the  body.    But  the  very  large  The  value  of  cheese  as  an  article  of  fooi 

amount  of  this  substance  habitually  consumed  may  be  to  some  extent  inferred  (ion  tbe 

by  the  Hindoos,  and  by  the  dairy- men   in  lar^  amount  of  its  protdooua  cooititaeBi, 

many  of  the  Alpine  highlands  of  Europe  —  which  of^en  forms  more  than  70  per  cect. 

in  the  latter  case  often  reaching  a  |}ound  daily  of  its  whole  weight.    This  fjuaotity  of  csmb 

— is  a  striking  testimony  alike  of  its  harm-  would  correspond  to  about   ll|perceatof 

lessness  to  the  digestive  organs,  and  its  value  nitrogen :  a  quantity  far  beyond  that  cootsined 

to  the  system  generally.  in  an^  other  ordinary  variety  oraaotised  (ool 

Cheetc,  ~  The  substance  known  by  this  But  just  as  this  unexampled  chemical  coo- 
name  consists  chiefly  of  casein ;  which  has  position  may  suffice  to  indicate  how  laii^) 
been  precipitated  from  the  milk  in  company  such  a  proportion  of  the  ''histageoccic*'pr»- 
with  a  variable  quantity  of  its  buttery  con-  ciples  would  require  to  be  diluted  v«h  tike 
stituent.  Its  dietetic  value  is  of  course  very  "respiratoiy"  or  "combustible**  sobstaacCNi: 
high.  But  its  digestive  properties  vary  greatly;  order  to  constitute  a  food  in  the  true  acrep> 
according  to  the  proportion  of  fatty  mutter  tation  of  the  term,  —  so  it  partially  eipkM  • 
and  salts  which  it  contains,  the  mechanical  the  fact,  that  cheese  is  anything  bat  ca»T  •  • 
aggregation  of  its  mass,  and  the  degree  of  digestion.  With  ttmny  persons  even  naik  >• 
decomposition  which  it  may  have  experienced,  only  digested  with  difficulty;  ao  that  an^- 

Thus  as  regards  its  admixtive  of  butter,  of  its  casein  may  be   trsced  throu|h  ti< 

we  may  dibtingiiish  three  varieties  of  cheese : —  bowels,  but  little  cnanged  by  the  actioo  o(  :^t 

one  which  is  made  from  cream,  or  from  milk  gastric  juice.  And  the  mechanical  i^0reftf->*i 

with  the  addition  of  cream  ;  one  from  pure  of  many  kinds  of  cheese — their  cxtreiBe  hr.- 

milk;  and  one  from  milk  which  has  been  ness,  dryness,  and  density,— often  enable  thcs 

skimmed  or  deprived  of  its  cream.  almost  to  defy  digestion.   But  minole  diri^  ^ 

cooking,  or  careful  mastication,wilJ  obvitfe  or« 

u. ..•.^t i:^-»    Tn.u  •     I         1.     A  J.,  of  theae  objections:  and  the  other  h  ^^' 

its  watery  ingredient    Thii  view  b  corroborated  by     .„«#  k„  «  ^jL„^  . j Jl:**..^  ^t >-u-  t-»i. 

the  fsct,  thst  culofttrum-corpuacles  have  been  found  ^]?^^y  *  ^J^P^  admixture  of  vcgelaWr  tw- 
in the  milky  contenU  of  the  male  breut.  With   such   precautions,  cheese  bcw^w  » 
*  Annalen  der  Chem.  und  Pharm.  lid.  xlii.  s.  46.  most  valualde  article  of  food.     So  that  ve 
^  'n-  need  be  little  surpi'ised  to  find  the  cxtiTSie 
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ralae  and  importance  assigned  to  this  variety  of  degree  than  does  the  protein.  It  forms  about 
aiotised  aliment  amoncst  rural  populations  two-thirds  ofthefourfirst  kinds  of  grain  above 
where  meat  is  scarce  and  expensive.  Indeed,  mentioned.  In  maize  and  rice,  however,  it 
the  diet  on  which  tradition  states  old  Parr  to  rises  to  about  78  and  86  per  cent  respectiveljr ; 
hsre  attained  his  remarkable  age  can  hardly  apparently  replacing  the  protein  which  is 
bare  been  very  unwholesome.  And  the  dmiinished  here.  This  starch  is  associated 
Datives  of  a  country  which,  like  ours,  still  with  a  variable  quantity  of  sugar,  part  of 
boasts  of  large  cheese-fairs  in  some  of  its  which  may  probably  be  regarded  as  produced 
country  towns,  can  find  little  to  wound  their  from  its  own  metamorphosis.  And  gum  is 
national  pride  in  the  quaint  fancy  of  Mueller  .*-^  also  present  in  small  quantity, 
that  cheese  and  freedom  flourish  together.  The  hydrocarboru  are  only  represented  by 
Vegelahle  food.  —  The  general  characters  a  small  quantity  of  &tty  and  resmous  matter ; 
ofyttretable  food  have  alreadpr  been  alluded  thegreaterpartof  which.togetherwiththecel- 
to.  They  are,  however,  modified  by  all  cir-  lulose  also  present;  passes  tnrough  the  alimen* 
cumstances  which  materially  aflect  the  ar-  tarv  canal  without  undergoing  any  digestion, 
rang^ment  or  composition  of  the  vegetable  The  iaU»  found  in  the  ash  generally  make 
tissues.  Thus  young  pknts,  or  the  younger  up  about  1  to  3  per  cent,  of  the  whole  vege* 
aboots  of  plants,  are  much  more  easily  digested  table  mass.  As  regards  their  bases,  they  are 
than  the  harder  and  less  soluble  textures  chiefly  characterizol  by  containing  little  lime 
ci  the  older  organism.  While  the  approach  in  comparison  with  magnesia.  The  quanti- 
of  fruits  towards  their  maturity  determines  des  of  potash  and  soda  experience  great  fluc« 
a  series  of  physical  and  chemical  alterations,  tuations :  -*  which  are  probablj^  connected 
which  have  the  result  of  rendering  them  much  with  the  natural  or  artificial  peculiarities  of  the 
more  nutritious.  The  mode  of  culture,  and  soil  in  which  the  corn  has  been  grown.  The 
the  peculiarities  of  the  soil,  also  exercise  im«  quantity  of  iron  is  generally  considerable, 
portant  influences  on  the  resulting  vegetable  As  regards  the  acids  of  these  salts,  the  phos* 
produce.  Thus  a  rich  soil,  a  warm  climate,  phoric  greatly  predominates ;  while  the  suU 
or  a  highly  aiotized  manure,  have  all  been  phuric  is  in  but  small  quantity.  And  the 
noticed  to  increase  the  per-centage  of  protein  chlorides,  so  important  to  digestion  and  nu- 
contained  ia  the  com  j^own  under  their  in-  trition,  are  almost  absent, 
fiuence.  And  the  influence  of  such  circum-  The  ordinary  preparation  of  these  different 
stances  will,  of  course,  be  in  some  degree  kinds  of  grain  is  such  as  to  introduce  some 
eiteoded  to  the  persons  and  animals,  whose  slight  changes  of  composition.  The  grinding 
staple  food  is  thua  partially  dependent  upon  of  com  into  flour  strips  away  the  outer  husk 
than.  of  the  grain ;  and  thus  has  the  disadvantage  of 

Com. — The  seeds  of  the  cereaSm  are  not  removing  a  part  of  it,  which  contains  a  much 

only  the  most  important  of  all  the  varieties  of  larger  proportion  of  protein  than  its  more 

vegetable  food,  but  may  even  be  ranked  above  starchy  interior.    The  subsequent  process  of 

aQother  alimentary  substances,  animal  as  well  fermentation   and  baking   converts  part  of 

as  vegetable.     The  hbtory  of  mankind  suffi*  the  starch  into  sugar  and  alcohol,  with  the 

ciently  attests  the  troth  of  this  estimate, —  formation  of  carbonic  acid  gas*    The  slow 

an  estimate  which  is  confirmed  by  the  appel-  extrication  of  this  elastic  fluid  gives  the  bread 

lation  of  "  the  stafl*  of  life,"  that  is  appliea  to  a  porous  or  spongy  character ;  which  has  the 

their  chief  product  as  prepared  for  food.  aovantage  of  greatly  increasing  the  effective 

An  inquiry  into  their  composition  explains  surface  that  is  subsequently  exposed  to  the 

this  remarkable  value,  by  snowing  that  the  action  of  the  digestive  fluids.    Part  of  the 

nutriment  which  such  seeds  place  at  the  dis-  gluten  of  the  flour  is  also  lost  in  the  process. 

Cd  of  the  vegetable  embryo  they  contain.  But  the  whole  amount  of  both  gluten  and 

a  doae  resemblance  to  milk,  both  in  the  starch  which  disappears  is  not  very  consi- 

number  and  proportion  of  the  alimentary  derable ;  probably  not  more  than  5  per  cent, 

principles  of  wnicn  it  is  composed.  This  tr^mg  loss,  and  the  addition  of  about 

The  fniemoMt  constituent  of  all  the  cereal  30  per  cent,  of  water,  constitute  almost  the 

grains  forms  a  considerable  proportion  of  their  only  noticeable  differences  between  the  com- 

total  weight.     In  wheat  it  even  reaches  22  position  of  pure  wheaten  bread,  and  that  of 

per  cent,  of  the  dried  mass.    But  in  rye,  the  flour  from  which  it  is  made.    Their  eflect 

mriey,  oats,  and  maise,  this  amount  is  dimi-  is,  to  exchange  the  composition  already  men- 

aished  to  about  15  per  cent.    And  in  rice  and  tioned  in  speaking  of  wheat,  for  about  16  per 

buckwheat,  it  may  be  estimated  at  not  more  cent,  of  protein,  and  35  to  40  of  starch,  in 

than  7  per  cent.    In  respect  to  the  varieties  bread  of  a  moderate  dryness.  But  the  advan- 

of  protein  which  are  present,  we  find  sub*  tages  aflbrded  by  the  spongy  texture,  and  the 

stances  resembling  all  tnree  of  its  chief  modi-  intimate   admixture  of    water,    which    arc 

fications  in  the  animal  kingdom.    Thus  wheat  brought  about  in  the  process  of  making  bread, 

contains  a  lai^  quantitv  of  vegetable  gluten,  are  still  further  increased  by  a  mechanical 

and  vegetable  filwin,  which  are  respectively  change    produced    in     the    starch-granuies 

*nak)gous  to  casein  and  fibrin ;  togetner  with  themselves.    For,  under  the  influence  of  the 

a  small  portion  of  vegetable  albumen.  moisture  to  which  they  are  exposed,  most  of 

The  amyhotam   or   starchy    consdtuent,  these  swell  up  and  burst,  and  thus  place  their 

which  represents  the  calorific  elements  of  the  contents  in  a  state  much  more  accessible  to 

^t>od,  also  varies  in  quantity ;  but  to  a  smaller  the  changes  which  are  subsequently  induced 
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in  them  by  the  .salivary  and  pancreatic  secre- 
tions. 

The  various  iefiumiuous  seeds  contain  a 
quantity  of  the  protein-compounds  which  may 
be  estimated  as  forming,  on  an  average,  nearly 
30  per  cent,  of  their  weight ;  or  half  as  much 
again  as  that  present  in  the  cereal ia.  The 
quantity  of  their  starchy  constituent  is,  how- 
ever, nmch  less  ;  being  barely  40  per  cent. 
They  contain  a  somewhat  larger  quantity  of 
gum.  They  have  also  a  larger  ('iV)  per  centage 
of  saline  ash  ;  the  several  ingredients  of  which, 
though  almost  identical  with  those  of  the 
cerealia,a])j)roach  each  other  much  more  nearly 
in  quantity.  From  the  few  analyses  hitherto 
made,  it  would  appear  that  the  quantity  of 
alkaline  bases  is  very  large :  but  that  potash  pre- 
dominates over  soda ;  and  lime  nearly  equals 
magnesia.  And  though  the  phosphoric  is  still 
the  predominant  acid,  sulphuric  and  hydro- 
chloric are  also  combined  with  the  above 
bases  :  —  the  latter  chicHy  with  soda. 

The  value  of  these  veiietables  as  food  will 
of  course  depend  on  the  [)reparation  to  which 
they  have  been  subjected  before  being  eaten. 
When  ripe  and  dried,  their  small  proportion 
of  water,  anil  their  great  density,  together  with 
the  little  surface  they  expose,  together  render 
them  almost  impregnable  to  the  attacks  of  the 
various  digestive  agents.  And  even  after 
moderate  mastication,  their  larger  fragments 
pass  with  little  change  through  the  whole  of 
the  intestinal  human  canal. 

But  after  careful  boiling,  which  bursts  their 
starch  granules,  dissolves  their  gum,  and 
softens  and  breaks  up  their  various  tissues, 
they  assume  the  proper  digestive  value  to 
which  their  composition  entitles  them.  So 
prepared  for  eating,  their  large  constituent 
of  veiietable  casein  renders  them  a  most 
efficacious  azotized  food.  While  their  con- 
siderable (piantity  of  starch,  as  well  as  their 
comj)aratively  uniform  admixture  of  the  par- 
ticular salts  most  important  to  nutrition, 
gives  them  a  completeness  for  dietetic  pur- 
poses, which  even  wheat  can  scarcely  be  said 
to  possess.  Hence  we  are  entitled  to  sup- 
pose that,  if  suitably  prepared  by  cooking, 
some  of  tiiese  legumes  might  form  a  food 
sufficient  for  the  maintenance  of  health.  * 
At  any  rate,  we  may  presume,  that  their 
dietetic  usefulness  is  rather  under  than  over- 
rated ;  so  that,  on  physiological  grounds,  their 
consumption  as  lunmm  food  might  be  advan- 
tageously extended  far  beyond  those  limits 
which  the  custouj  of  modern  European  na- 
tions (and  especially  of  the  English)  seems  to 
have  assigned  them. 

The  j)ot(ito,  the  starchy  tuber  of  a  plant 
belonging  to  the  poisonous  uenus  of  the  So- 
lanea\  is  an  article  of  vegetable  food,  the  pro- 
perties of  which  render  it  a  remarkable  con- 
trast to  the  preceding  group.  We  may  best 
sum  up  its  average  composition  as  consisting 
of  about  75  i)er  cent,  of  water,  and  2b  oi 
solids.    Of  the  latter  portion,  only  one-tenth 

•  Compare  Danitl,  chap.  i.  verso  12. 


is  composed  of  protein,  which  is  pre$«\t  ia 
the  form  of  albumen  and  asparagiD.    Tliree- 
fifths  of  these  solids  are  starch.    The  salt?  ot 
its  ash  amount  to  about  1  per  cent.    The}  ire 
chiefly  characterized  by  the  fact,  that  ihou^ 
they  contain  little  lime,  and  scarcely  an\  so^ 
they   include    a   large    amount  of  potijh; 
which,  in  the  fresh    tuber,  is  probably  com- 
bined with  some  of  the  organic  acids  present. 
The    quantity    of    phosphates   b  al>o  fery 
small:  —  barely,  one-fourth  of  that  contamcd 
in  the  various  cereal  ia. 

The  above  sketch  of  the  composition  of 
this  vesetable  sufficiently  entitles  the  [)hv5io. 
loijist  to  range  himself  with  the  econi'inK 
in  determined  opposition  to  the  predommict 
use  of  this  vegetable  as  the  rrinci|.al  rti- 
cle  of  food.  We  may  dismiss  from  our  notict 
all  consideration  of  the  social  and  moral 
degradation  which,  since  its  introduction 
with  this  object,  have  steadily  followed  such 
undue  use  of  the  potato  as  the  staple  ali- 
ment in  various  parts  of  Europe.  V^e  nuj 
even  set  aside  those  fearful  outbreaks  of 
pestilence  in  Ireland  which,  though  produced 
by  the  quantitative  failure  of  one  crop,  m^ 
surely  have  been  in  some  degree  fostered 
by  a  peculiar  state  of  the  constitution— it^ 
probably  founded,  in  part,  on  the  qualitatiTe 
deficiencies  of  the  previous  food.  Our  ob- 
jections to  the  potato  find  a  better  excuse  ifl 
such  a  composition  as  the  above.  Rough  »s 
is  the  above  estimate,  it  nevertheless  claims  to 
be  based  upon  analyses  of  unusual  nuinf^ 
and  accuracy.  It  shows  that  the  fcxw 
to  which  it  refers  is  wanting  in  some  w 
the  most  important  saline  constituents  « 
the  body; — such  as  the  phosphates,  which  arc 
hourly  leaving  the  organism  in  coniparauveiv 
large  quantity.  And  that,  in  addition  to  this 
grave  fault,  it  contains  so  small  a  proportion 
of  protein,  that  we  may  calculate  about  ihw* 
teen  pounds  of  potatoes  as  the  quantity 
which  a  man  ought  to  take  into  his  stomacn, 
in  order  to  replace  the  waste  of  his  bixiy  M 
a  sufficient  quantity  of  the  histogenetic  con- 
stituent of  the  food.  At  least  this  would 
be  the  amount  corresponding  to  the  protein 
which  long  experience  has  shown  tobeenou:n. 
and  not  too  much,  for  the  daily  ration  ol  a 
soldier  :  that  is,  for  the  food  of  an  adult  male, 
in  good  health,  and  habituated  to  moderate, 
but  not  excessive,  bodily  labour.  Lastly,  w? 
need  hardly  add,  that  the  form  and  arranje* 
ment  of  the  protein  contained  in  the  potato 
are  such  as  would  scarcely  ever  allow  it  xo  w 
as  well  digested  as  the  protein  contained  lO 
the  bread  and  meat  of  the  soldier's  ration. 
Hence  its  less  suitable  quality  would  re^"'^^ 
to  be  compensated  by  a  still  further  increase 
of  quantity.* 

But  the  mixture  of  potatoes  with  otneir 
alimentary  substances,  and  especially  «i^" 
meat  or  milk,  removes  all  these  objections 
and  restores  it  to  its  proper  rank  in  the  scale 

•  A  great  increase  in  the  capacity  of  the  stom^"" 
ia  rciraitUd  Uy  Dr.  Todd  as  a  not  infrequent  ^^^^'[ 
of  nil  almost  exclusive  potatodiet,  so  coiUJiions'^"^'' 
the  lower  classes  of  the  Irish. 
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oT  (6od>  While  its  saline  constituents,  its  what  is  the   true   value  to  the   oi^nism 

potaih,  and  its  organic  acids,  admirably  adapt  of  such    compounds.      The    incontrollable 

It  for  that  use  as  an  anti-scorbutic  which  longing  of  Man  after  variety  of  diet,  appears 

experience  points  out  as  one  of  its  most  to  find  vent  chiefly  in  the  cultivation  and 

Tilaible  quuities.  consumption  of  esculent  vegetables  of  this 

SucetilaU  vegetables — The  various  snccu«  class.     While  scurvy,  and  other  dangerous 

leat  roots,  fruits,  and  herbs  made  use  of  as  diseases  of  the  same  kind,  which  are  still  too 

tfticles  of  food,  possess  a  composition  which,  prevalent  among  us,  may  serve  to  advise  us 

dioogh  diflerent  in  each  particular  instance,  that,  within  certain  limits,  this  instinctive 

nay  still  be  comprehended  in  one  general  taste  represents  a  bodilv  want«  the  satisfying 

description.     Witn  little  protein  or  starch,  of  whicn  is  not  so  much  a  concession  to  the 

tbey  include  a  variable  quantity  of  sujpir,  cravings  of  luxury,  as  a  payment  of  the  just 

pectin,  gum,  orsanic  adds,  and  wits ;  umted  cliums  of  health. 

wkh  what  is  slways  a  large  proportion  of  The  eeasomngs   generally  added  to  food 

water.  are  rarelv  alimentary  in  the  strict  sense  of 

Thus  in  die  daaa  of  roots*  rq)resented  by  diis  word. 

tomtps,  carrots,  and  beet-root,  the  quantity  of  Chloride  of  sodium,  or  common  salt,  is, 

albumen    is    not  inconsiderable  ;  —  rangimr  however,  a  marked  exception  to  this  rule ; 

froo  1  to  3  per  cent.f :  and  the  pectin  itself  being  habitually  taken  by  most  nations,  and 

(C,.  H,,  Ojo)  is  in  much  more  consi*  euerly  sought  after  by  many  animals,  both 

denole  quantity.    The  organic  acids  of  these  wild  and  domesticated.    Its  use  in  reference 

sad  the  various  fruits  are  too  numeroua  to  to  digestion  may  be  presumed  to  depend 

specify;  but  the  maUc,  which  is  also  found  chieilyon  its  rektion^to  the  acid*  of  the  gastric 

in  die  potato,  is  one  of  the  most  frequent,  juice.    But  the  alleged  results  of  its  complete 

The  fruits   contain    still   less   protein  and  withdrawal  from  the  food  of  criminals,  are 

starch  than  the  above  roots.     The  young  such  as  to  suggest  an  antiseptic  action  of  thia 

shoots  and  leaves  of  the  several  varieties  <h  salt  on  the  contents  of  the  stomach,  even 

Cibbage  include  atarch,  and  some  albumen,  as  independent  of  that  exerted  by  the  gastric 

well  as  sugar.  The  fixed  salts  of  these  various  juice  itself.    And  the  office  it  subserves  with 

esculent  vegetsibles  are  little  known.    In  fruits  reference  to  nutrition  generally,  appears  to 

tiieir  quantitjr  is  small.    But  in  the  green  be  a  still  more  obscure  one.     Its  habitual 

v^lctaUes  it  is  larger.    And,  finally,  in  the  ingestion  seems  to  fiicilitate  the  process  of 

pecdnous  roots,  they  form  about  1^  per  cent  fiittening,  as  well  as  to  increase  the  amount 

of  ash;  in  whidi  Bcnissingault  haa  found  most  of  excretion.    The  large  constituent  which  it 

of  the  ordinary  adda  and  bases,  with  propor-  forms  in  the  ash  of  the  blood  and  of  most  of 

tions  somewhat  approaching  those  seen  in  the  tissues,  probably  has  some  reference  to 

die  potato ; «-  save  that  lime  and  soda  are  in*  all  these  detsols. 

creased,  while  phosphoric  acid  is  diminished.  The  other  seasonings  chiefly  made  use  of 

The  nutritive  value  of  these  vegetable  sub-  in   civilized   life  may  be  divided  into  two 

itances  is  therefore  very  considerable.    Defi*  classes;  —  acids,  and  acrid  substances.    The 

cient  as  most  of  them  are  in  the  proteinous  former  consist  of  various  organic  acids;  espe- 

prindpte,  they  are  of  course  unsuited  for  the  cially   acetic    acid    or   vinegar,  and    lemon 

SHuntcnance  of  nutrition  without  the  admix-  iuice.    These  seem  to  act  mainly  by  atimu- 

tnreofotheraxotised  substances.  The  precise  lating  the  stomach;  perhaps  increasing  the 

way  in  which  their  pectin  is  applied  to  the  acidity,  and  with  this  the  solvent  energy,  of 

aaes  of  the  organism  cannot  at  present  be  the  gastric  juice.     The  various  acrid  sub- 

cxpUined.    But  its  composition  is  so  far  akin  stances  —  mustard,  pepper,  capsicum,  gariic, 

to  that  of  the  gum  and  sugar  which  accompany  &c.  — are  also   supposed  to  stimulate  the 

it,  that  we  may  ccmjecture  it  subserves  pur-  secretion  of  this  fluid,  by  exciting  a  violent 

poses  similar  to  those  accomplished  by  these  determination  of  blood  to  the  mucous  mem- 

bydratesof  carbon.  The  salts  of  such  vegetables  brane  of  the  stomach.    Many  of  them  are 

replace  those  lost  by  the  body ;  and,  iJthouch  irritant  poisons,  when  taken  in  undue  quantity. 

Mcient  in  phosphates,  seem  to  form  what  is.  Stimulants, — Tea,  coflee,  and  alcohol,  are 

in  most  other  respects,  a  tolerable  compen-  substances    which,  though  taken  with   the 

sation  for  the  waste  of  excretion.    Finally,  food,  are   scarcely  alimentary  in  any  truer 

their  organic  acids  disappear  in  the  blood,  sense  than  some  of  the  acrid  seasonings  just 

in  which  they  probably  undergo  an  oxidation  alluded  to.     Indeed,  were  the  practice  of 

that  nltiiDstely  converts  them  into  carbonic  chewing  tobacco  as  prevalent  as  the  use  of 

acid  and  water.  these  substances -I-,  the  leaf  of  this    highly 

With  respect   to   the  two  latter  consti-  poisonous  narcotic  would  be  eauallv  entitled 

toents, —  naoDely,  salts  and  acids  —  it  is  iro-  to  rank  in  the  category  of  food.    Still  their 

portaat  for  us  to  recollect,  that  there  are 

anny    phenomena   of  health    and   disease 

which  tcsch    tia,  hr  better   than  our   pre-  *  Compare  pp.  832.  and  849. 

seat  knowledge  of  physiological  chemistry,  J  /^  '°"*"«^  ^f  ^*  P^**  BtarvaUon  of  a  large 

®           "^  ^         *             v«j.*w  J,  ^,p»g  ^„p^  f^  n  l^jng  voyage  was  lately  brought 

*  n       in       ^  iinaer  tha  aothor*a  notice,  ia  wliich  the  cbewen  of 

BoUaicaUv,  of  conrse    these  parts   are  not  tobacco  were  alleged  to  have  endured  hunger  fiir 

nou,   tiMwghBsaaUy  so  termed.  better  than  the  other  snfierere :  whilst  the  smokers 

t  rnnch%  Cp^  ol.  of  this  narcotic  did  not  enjoy  the  same  advantage. 
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habitual  ingestion   in   company  with  other       At  first  siirht,  it  might  soon  easy  to  ci!« 

articles  of  diet,  and  the  manner  in  which  they  culate  an  efficient  scale  of  diet,  from  no 

modify  nutrition,  forbid  them  to  be  passed  other  data  but  those  whidi  the  above  lav 

over  unnoticed.  affords  us.     With  these  data,  it  night  eres 

Tea  and  Coffee, —  Tea  and  coffee  present  appear   that   such  a   knowle«^   m   arith* 

a  marked  similarity,  not  only  in  their  com*  metic  as  is  implied  in  knowing  the  rales  of 

position,  but  also  in  that  action  on  the  ner-  simple  addition  and  subtraction  would  cnsfale 

vous   system  which  is  their   chief  physio-  us  to  calculate  an  infinite  number  of  dictsriei» 

logical  effect  on  the  organism.    Both  consist  of  For,  it  would  evidently  be  easy  for  us  to  take 

an  oil,  with  a  certain  quantity  of  tannin,  united  any  forms  of  protein,  hydrocarbon,  or  by* 

to    an  azotized  vegetable  alkaloid  ;    which  drate  of  carbon,  and  compare  the  knowa 

is  called  thein,  or  caffein,  respectively,  but  per-centage  of  their  elementary  substances 

possesses  the  same  composition  in  both  (€4,  with  the  similar  elenents  of  the  carbonic  sdd 

H^o  N^  O4).    As  regards  their  effects  on  the  and  urea  which  represent  the  most  important 

system,  both  produce  sleeplessness  and  cere-  products  of  the  waste  of  the  body.   Adapbi^ 

bral  excitement.     But  coffee  stimulates  the  the  quantities  of  the  former  to  those  o(  the 

circulation  much  more  stroneljr,  and  in  some  latter,  we  might  thus  arrange  thousands  of  for« 

persons  excites  diarrhoea.    While  tea  is  more  mul8e,in  which  food  would  idwayv  cover  waste* 

apt  to  produce  muscular  tremors  and  irre-  and  income  exceed  expenditure:  —  formolc 

gular  cardiac  action ;  and  generally  causes  which,  provided  the  human  organism   were 

a  constipation  rather  than  a  relaxation  of  the  really  made  up  of  similar  figures,  wooU,  do 

bowels.    The  dietetic  use  of  the  two  is  very  doubt,  give  us  equally  definite  and  satis&ctoiy 

similar.    How  far  they  promote  digestion  is  results  when  carried  out  into  practice; 
doubtful.     They  seem,  however,  to  lessen        A  variety  of  circumstances,  however,  coocor 

the  drowsiness  and  cerebral  inaction  which  to  invalidate  such  calculations,  and  rednoe 

often  follow  the  ingestion  of  a  large  meal,  them  to  their  true  value: — viz.  the  results  of 

Likealcohol,they  probably*  diminish  the  rate  a  mere  process  of  addition  and  subtractioa, 

of  waste  of  the  tissues  generally.  that  only  distort  and  obscure  the  facts  oa 

Alcohol  in  all  its  various  forms — whether  of  which  they  are  founded.    Such  circomstaBoes 

beer,  wine,  liqueur,  or  spirits — b  equally  un-  prove,  that  the  end  of  these  sums  in  sioiple 

deserving  of  the  name  of  food.    It  is  not  a  arithmetic  is  no  better  than  the  beponiag :~ 

nutritious  article  of  diet ;  but  rather  a  drug,  that  they  do  but  repeat,  in  a  less  specific,  aaJ 

which  has  a  specific  stimulating  action    on  therefore  less  truthnil  form,  the  various  statc-> 

the  nervous  system.     As  regards  its  ultimate  ments  of  the  skilful  chemist,  on  which  they 

destiny  in  the  organism,  it  seems  certain  that  a  are  all  based  ;  and  that,  if  carried  any  fijrthcr, 

part  of  it  leaves  the  body,  unchanged,  in  the  they  can  only  mislead  the  physiolo^. 
exhalations  of  the  skin  and  lungs.  For  instance,  not  all  our  existiqg  koov* 

The  fermented  liquors  enumerated  above  ledge  of  the  composition  of  roost  of  the  sub> 

are  generally  taken  with  the  food.    And  in  stances  commonly  used  as  food,  would  ciMfcle 

many    of  them,  the    alcohol  is    associated  us  to  construct  a  diet  which  would  be  ccft4ia 

with   small  ouantities  of  sugar   and   other  to  contain  an  exact  proportion  of  all  the 

alimentary  substances.    Their  several  tastes  necessary  salts.    For,  m  the  first  place,  «c 

and  odours  are  due  partly  to  these,  partly  must  recollect  the  probable  importance  of 

to  other  admixtures :  —  such  as  the  bitter  some  which  are  only  present  in  verjr  swill 

of  the  hop  in  beer,  oenanthic  set  her  in  wine,  quantity ;  as  well  as  the  value  that  stoiiLtfir 

and  the  various  products  of  distillation  in  appears  to  attach  to  minute  proportions  t^ 

ardent  spirits.    The  per  centage  of  alcohol  certain  organic  acids,  and  their  compoonds 

in  these  different  liquias  may  be  estimated  as  with  bases.    In  the  next  place,  we  nuM  rv 

being,  on  an  average,  3  to  7  m  beers ;  7  to  20  member  that,  both  in  animals  and  vegetabirs. 

in  wines ;  and  20  to  50  in  spirits.  these  caline  constituents  seem  liable  co  v«7. 

Dietaries, —  In  ending  this  cursory  view  of  in  nature  as  well  as  amount,  accordiog  to  the 

the  different  alimentary  substances,  we  may  peculiarities  of  the  soil  finom  which  the;  sre 

briefly  inquire  into  the  quantity  and  qualitv  of  ultimately  derived.     It  is  not  by  any  mam» 

the  rood  which  would  be  the  result  of  their  easv  to  insure  their  presence.    And  a  good 

admixture  with  each  other,  in  the  proportions  scale  of  diet  ought  to  provide  agpiMl  sov 

best  suited  to  the  maintenance  of  health.  danger   of  their    deficiency,  bv    aildii^  «0 

From  what  has  already  been  stated,  it  is  much  of  various  fre«h  vegetablea  as  wooU 

obvious  that,  in  constructing  such  an  ideal  cover  all  possibilities  of  soeh  an  occnrrencr 

diet,  or  in  estimating  the  proper  daily  ration  Indeed,  nothing  short  of  such  variety  voi 

which  ought  to  form  the  food  of  any  indivi-  make  the  saline  quality  of  any  food  pcffect 
dual  or  class  of  persons,  it  should  be  our  first        A  similar  argument  will  apply  to  the 

care  to  ascertain  the  presence  of  all  the  ali-  titles  of  all  the  other  ingredients.    The  1 

mcntary  principles  in  suitable  proportions.  nical  state  of  the  protein  and  hvdrate  of  carKw 

will  have  at  least  as  much  influence  in  deter- 
mining their  requisite  amount  as  the  qaastri 

•  Sinco  the  above  was  written,  the  experiments  rendered  necessary  by  the  waste  of  the  «»ne*. 

rut^„rm.Vrori;a"^^^^^^  He-^  «  ^his  latter  estiinate  wr  h^  ^w.^ 

been  well  discuwed  in  an  article  in  the  Medico-  to  add  a  large  excess  s  such  as  will  be  wSotttf 

Chirurgkal  Keview  for  January,  1865.  to  cover  the  surplus  protdQ  which 
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Qiidjgested  or  indigestible^ from  the  Blimentary  iDtroduction  of  much  potatoes  or  rice),  its 

canal.    And  the  same  caution  may  be  applied,  quantity  ought  to  be  proportionally  raised, 

with  still  more  force,  to  that  substitution  of  so  as^  to  compensate  this  diminution  of  its 

bydro-carbon,  or  fat,  for  hydrate  of  carbon,  or  nutritious  characters. 

starch  and  sugar,  which  some  authors  have  Relations  of  digestion  to  nutrition  generaily. 

regarded  as  so  easy  and  natural  an  exchange.  — We  have  thus  specified  the  various  ali- 

Jd  ail  probability  these  substances  are  not  mentary  substances  which  are  normally  sub« 

bjr  any  means  convertible  or  inter-changeable  mitted  to  the  action  of  the  digestive  canal, 

in  soy  scale  of  diet.    The  cell-wall  of  the  And  the  functions  of  the  different  segments 

adipose  tissue  is  dissolved  with  great  diffi-  and  structures  of  this  tube  have  akeady,  so 

culty ;  its  liberated  contents  are  next    ab-  far  as  possible,  been  assigned  to  each, 

softed  in  but  small  quantities ;  and  they  then  All    these   functions,    however,    together 

pass  through  glands  which  apparently  have  a  make  up  but  a  small  part  of  the  complex  act 

slow  but  definite  office  to  execute  upon  them,  of  digestion.    Na^,  more,  digestion  itself  is 

before  they  are  admitted  into  the  general  only  a  part  of  a  still  wider  and  more  complex 

circulating  current  of  the  blood.     And,  lastly,  process  of  nutrition.    And,  further,  the  rela* 

tbe  rudest  numerical  contrast  of  their  final  tion  borne  bv  digestion  to  nutrition  is  by  no 

combustive  metamorphosis  with  that  of  the  means  limited  to  an  absorption  of  new  matter 

hydrates  of  carbon,  shows  that  they  require  into  the  body ;  but  also  involves  a  revolution 

the  combination  of  a  much  larger  quantity  of  or  cycle  of  much  of  the  existing  substance  of 

oxygen  *  before  they  can  leave  the  body  in  the  organism,  between  those  acts  of  ingestion 

tbe  form  of  carbonic  acid  and  water.  and  egestion,  which  mark  the  respective  ex- 

The  total  amount  of  food  required  by  the  tremes  of  its  nutritional  life.    Hence  it  seems 

body  is  also  exposed  to  circumstances  which  necessary  to  end  this  description  of  the  ali« 

are  just  as  certain  to  ba£9e  all  such  calcu*  mentary  canal  by  a  succinct  enumeration  of 

lations.    For  this  important  quantity  will  evi«  (1st)  the  series  of  phenomena  which  consti- 

dently  var^  with  the  rate  of  waste  sustained  tute  the  digestive  act,  and  (2nd)  the  share 

by  each  individual : —  and   hence  with  the  which  digestion    itself    takes    in   nutrition 

activity  of  his  life  ;  the  nature  of  his  habitual  generally. 

exertion ;  and  the  state  of  his  mind  ;  as  well  We  may  best  review  the  various  stages  of 

as  with  the  climate,  race,  temperament,  and  digestion  generally,  by  supposing  that  we  could 

education,  which  help  to  form  the  microcosm  track  a  mass  of  mixed  food  through  the  whole 

of  every  roan'a  personality.    The  degree  of  extent  of  the  alimentarv  canal,  and  could 

variation  which  may  be  brought  into  play  observe  the  changes  which  it  gradually  under- 

by  each  of  these  circumstances  it  is  impossible  went  in  this  course.    Such  a  food  must  of 

to  spedfy ;  though  it  would  often  receive  no  course  be  assumed  to  consist  of  proper  pro- 

iiiapt  illustration  from  a  comparison  of  the  portions  of  all  the  alimentary  prmciples,  in 

habits  of  the  various  members  of  a  family  or  the  states  in  which  they  are  ordinarily  found 

other  smallest  social  aggregate.  in  any  diet  suitable  for  the  maintenance  of 

Hence  the  true  value  of  physiological  ch&i  health  in  the  human  subject, 

piiitiy,  in  respect  to  the  principles  of  dietetics.  The  entry  of  such  a  food  into  the  mouth 

i»  that  of  beine  an  admirable  guide  to  the  would  mark  the  end  of  what  is  generally  de- 

^neral  compKosition  of  a  proper  food.    In  this  scribed  b^  systematic  writers  as  the  first  stage 

capadty,  it  is  not  too  mucn  to  say  that  its  of  digestion  : — namely,  the  act  o( prehension, 

rrto  ov^t  to  be  absolute.     But  with  this  The  food  having  arrived  in  the  cavity  of 

negative  function  terminates  its  practical  use*  the  mouth,  is  next  subjected  to  the  operations 

fu!ness.    Our  choice  of  the  exact  quantities  of  mastication  and  insalioatum, 

and  qualities  of  alimentary  substances  neces-  Of  these  two  processes,  the  first  effects  the 

sary  to  construct  a  perfect  scale  of  diet,  may  mechanical  division  of  the  food  :  —  reducing 

indeed  be  sometimes  expliuned  by  chemistry,  it  to   small   particles ;  increasing,  therefore. 

But  it  must  alwa)'8  be  dictated  by  experience,  its    relative  surface ;  and    hence   preparing 

Aod  the  dietaries  of  gaols,  workhouses,  and  it  for  the  action  of  all  those  secretions  to 

hospitals,  corrected,  as  they  have  too  oflen  which   it  is   exposed   in  its  further  course 

bitrn,  by  the  ghastly  hand  of  Death  himself,  through  the  alimentary  canal.  The  mechanism 

have  fixed  the  limits  of  the  food  necessary  for  of  this  act  is  greatly  aided  bv  the  simultaneous 

health,  with  an  accuracy  which,  considering  admixture  of  the  saliva.    This  liquid  is  added 

the  price  of  human  life  that  has  been  paid  to  the  food  in  quantities  that  vary,  according 

for  it,  ought  surely  to  satisfy  the  most  rigid  to  its  dryness  and  the  consequent  need  of  such 

economi»t.  an  addition,  from  4  (apples)  to  80  (bread) 

FfOD  such  sources  of  information  we  may  per  cent,  of  the  alimentary  substance  that  is 

deduce,  that  a  healthy  adult  male,  of  active  undergoing  mastication, 

habits,  requires  dailv  about  two  pounds  of  But  insalivaiion  also  adds    an  important 

lolid  food.    Of  this  food,  six  or  eignt  ounces  chemical  influence  to  the  preceding  mecha- 

are,  preferably,  meat.  While,  if  the  quality  of  nical  advantage.    The  united  secretions  of 

such  a  diet  be  lowered  (as,  for  example,  by  the  the    parotid,    sublingual,    and    submaxillary 

glands,  and  the  mucous  membrane  of  the 

*  It  woDid  not  be  diiBciiIt  to  point  oat,  how  these  n™?."'^  together  furnish   a  liquid  mixture, 

virwt  coocsr  to  explaia  the  preference  of  fat  as  a  which  converts  starch  into  grape  sugar  with 

<aVmfic  feo(^  by  the  inhabitants  of  cold  climates,  the  greatest  rapidity  and  energy.    The  perfect 
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and  instantaneous  character  of  this  change*  The  protein<«omponnds  probably  contiaM 

which  is  only  paralleled  by  the  similar  efficacy  of  their  course  througn  the  intestioe»  idll  u^ 

the  pancreaticjuice,  quite  distinguishes  it  fifom  dergoing  (or  rather  completing)  t  gndal 

that  slower  and  less  perfect  metamorphosia  process  of  solution  under  the  sctink  of  the 

which  other  animal  secretions  and  substances  gastric     juice    which    accomptnies    than, 

a^e  able  to  produce.    The  absence  of  the  high  Whether  any  special  intestioal  juice*  uk 

temperature,  and  the  evident   putrefaction*  this  process*  may  at  present  be  looked  ob  m 

which  are  generally  associated  with  the  action  doubtfuL     And  whether  the  qosatity  of  bfle 

of  these  latter,  still  further  distinguish  the  usually  added  in  the  duodenun  cm  nsQj 

specific  metamorphosis  due  to  these  secretions,  hinder  it,  in  the  way  in  which  Bidder  ind 

But  the  substance  and  secretion  of  any  one  Schmidt  f  have  found  that  it  sospendi  the 

of  the  salivary  structures,  seems  insufficient  power  of  the  gastric  juice  out  of  the  bodj, 

for  the  production  of  this  agent    The  sub*  remains  equally  uncertain, 

maxillary  glands*  and  the  mucous  membrane  The  starch  of  the  chyme  would  seen  to 

of  the  mouth  can,  however,  together  furnish  it  be  converted  into  sugar,  by  the  tdditioa  of  s 

without  any  aid  from  the  parotid.*  further  quantity  of  an  agent*  shnibr  to  tbst 

The  mastication  and  msaiivation  of  the  which  is  furnished  by  the  mixed  seeretiooi  of 

food  is  immediately  followed  by  its  dtghUUkm,  the  salivary  glands  and  mouth.  At  aa^  rate,  tke 

which  propels  the  pulpy  or  semifluid  mass  it  secretion  of  the  pancreas,  which  is  poond 

now  forms  into  the  stomach.  out  .into  the  duodenum  with  the  bile,  kfjM 

On  entering  this  organ,  it  is  subijected  to  a  with  the  capacity  of  induciQg  this  chai^  joa 

special  act  of  goitric  £gesium.  as  rapidly  as  the  mixed  saliva  itsdfl 

The  energetic  action  of  the  mixed  saliva  The   &tty  constituents  of  the  food  m 

is  not  affected  by  the  gastric  juice  secreted  by  probably  absorbed  by  two  channels,  if  aoc  by 

the  stomach.    Much  of  the  starch  of  the  food  two  processes.    But  the  quantitative  ibac 

is  probably  converted  into  su^r  during  the  taken  by  each  of  theae,  remains  at  prcKit 

short  sojourn  of  the  aliment  m  this  cavity,  unknown.    That  a  certain  portion  of  tbc  fit 

The  sugar  thus  produced  would  seem  to  be  contained  in  the  food    is  taken  np  by  tke 

absorbttl  by  the  vessels  of  the  gastric  mucous  vessels  of  the  alimentary  canal*  secas  cvidcst 

membrane  with  extraordinary  rapidity.     The  from  the  remarkable  difference  in  the  sBMost 

water*  salts,  and  soluble  organic  compounds  of  this  substance,  which  is  found  m  the  otpsie 

of  the  food  are  simihirly  taken  up.    And  the  residuum  of  the  portal  blood,  and  that  df  ^ 

gastric  juice  attacks  and  dissolves  the  pro-  ordinary  systemic  veins.|    But  the  qnaodtj 

tinous  element  of  the  food.     The  perfect-  thus  absoroed  can  scarcely  be  huge.    It  if^ 

ness  of  this  process  of  solution  depends  on  pears  to  consbt  chieffy  of  the  more  tm 

the  mechanical  state  of  the  substances  con-  elain.   And  hence  there  seem  no  valid  graadi 

cemed*  and  the  quantity  and  efficiency  of  the  for  the  supposition  of  much  assistanrf  basf 

active  liquid.     Of  the  resulting  solution  or  given  to  its  transudation  fit>m  the  dige«i«t 

peptone,  part  is  immediately  absorbed  by  the  canal  into  the  veins,  by  means  of  a  apoo> 

gastric  vessels,  while  part  passes  on  into  the  fication  with  thdr  alkaline  blood.    A  ondi 

duodenum,  in  company  with  portions  of  pro-  greater  quantity  of  the  fatty  matter  of  tke 

tein,  which  have  not  yet  yielded  to  the  solvent  K>od  is  taken  up  by  the  lacteals  of  the  tiS, 

process.      Many  of  these  portions  ultimately  and  is  conveyed  from  these  vcsseb  into  tke 

become  dissolved*  and  witn  the  peptone  thi^  thoracic  duct.     The  microscopic  detiib  d 

accompanies  them*  are  taken  up  by  the  vdns  this  process  have  already  been  ncatiooei 

of  the  intestine.  Hence*  it  only  remains  lor  ua  to  notice  o 

The  mteitinal  digesHon  of  the  food  is  a  stQl  chemical  relations  to  the  various  sccrrtioa 

more  complex  act.    The  chyme  that  enters  poured  into  the  small  inteadoe*  in  the  Isctcaii 

the   duodenum    probably    contains   all   the  of  which  segment  of  the  canal  the  white  « 

alimentary  principles  originally  present  in  the  fatty  chyle  is  chiefly  found, 

food.    But  it  includes  them  m  very  different  The    experiments     and     obseriatawt  of 

profiortions   compared    with    their   original  Claude  Bernard  would  ascribe  the  §ana^^ 

Suantities.    And  these  proportions  have  verv  of  chyle  chiefly  to  the  pawrtaHejmtr,    Tbj 

iverse  destinies  in  connection  with  the  di-  secretion  appears  to  have  the  nower  uf  tr> 

gestive  process.  parating  fats  into  their  acid  and  base.    Btf 

The  watery  ingredient  of  the  food*  and  the  the  fact,  that  such  a  saponification  is  pn* 

salts   it  introduces,  probably  have   but  to  vented  by  an  admixture  of  ^strie  juice,  ot 

complete  their  absorption.     The  soluble  cal-  any  other  acid,  would  justify  us  in  doabt>o| 

careous  compounds  appear,  however,  to  de<-  whether  the  chance  ^  really  occurs   m  tbt 

compose  the  bile  ;  and  to  combine  with  and  acid  chyme  of  the  uving  body.    And  aU  tk 

precipitate  some  of  iu  acids  in  the  shape  of  appearances  of  the  chyle  in  the  bcteab  of  tke 

insoluble  salts  of  lime.  villi  concur  in  representing  their  fittty  coatctf* 

as  being  not  saponified,  but  merdy  in  a  tfstc  tf 

*  The  experiin«nt  on  which  Bidder  sad  Schmidt  minute  division.    The  prodttCtioD  of  thii  coa- 

(O/Kek.  p.  281)  claim  a  timilar  efficacy  for  that  of  dition*— which  cl<Mdy  corresponds  to  tlus  «■ 
the  macooB  membrane  of  the  small  intestine,  appears 

scarcely  to  warrant  such  a  concluaioo.    Shoofd  its  *  Compare  p.  849. 

accuracy  be  hereafter  eatablishecl,  it  would  be  iote-  |  Loe.  di, 

resting  to  determine  how  far  the  glands  of  Bnmn  }  Sea   Heller's  Aichiv.  vol  iii  p^  tf7-s  ^  '*^' 

ware  eoaosniad  in  the  prooeai.  pp.  16—87.  97—182. 
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oil/  substances  when  reduced  to  an  artificial  putrefaction  of  its  animal  constituent,  and 

enolflon, — would  seem  to  be  one  of  the  chief  the  acid  fermentation  of  its  vegetable  por- 

ofices  of  the  pancreatic  juice.  dons;  and  thus  far  aids  in  its  proper  assimi- 

The  evidence  adduced  by  Bernard*  in  sup-  lation.    While  the  constipation  generally  ob- 

Srt  of  his  views  appears  very  conclusive*  served  in  such  cases,  indicates  that  the  bile 

s  eiperiments  gave  him  the  means  of  ob-  b  also  a  stimulus  to  the  muscular  action  of 

UiQing  large  quantities  of  pancreatic  juice  the  bowels. 

frum  Dogs.  A  mixture  of  this  secretion  and  The  absorption  of  fatty  matter  is,  however, 

oil,  when  shaken  together,  immediately  pro-  materially  influenced  by  the  bile.     So  that, 

duced  an  emulsion  of  the  most  intimate  kind,  when  this  secretion  is  altogether  diverted 

fuch  as  no  other  animal  fluid  which  he  ex»-  from  its  accustomed  channel,  its  absence  from 

joined  could  imitate.      A  similar  emuhiion  the  intestinal  canal  reduces  the  quantity  of 

witbin  the  body  could  be  seen  in  the  Rabbit,  £bX  taken  up  here  to  about  one-fourth  of  that 

vben  fed  on  butter*    In  this  animal,  the  pan-  normally  absorbed. 

creatic  duct  opens  into  the  intestine  com-  The  quantity  of  biliary  solids  discharged 

paratively  low  down.    And  hence  there  is,  with  the  faeces  is  but  a  very  small  fraction  of 

under  such  circumstances,  a  long  extent  of  that  poured  into  the  bowel ; — probably  not 

bowel  above  the  orifice  of  this  duct,  quite  more  than  i^^th  or  t'^th.    And  much  of  this 

dercud  of  white  chyle ;  while  below,  the  lac-  may  be  re^urded  as  aH[)recipitate ;  which  is 

teals  are  distended  with  this  fluid.    And,  produced,  partly  by  an  oxidation  of  a  small 

finally,  eiperiments  on  the  healthy  animal  f,  part  of  the  biliary  fats  into  resinous  matter, 

and  observations  on  human  disease,  tend  to  and  partly  by  the  combination  of  the  fiitty 

establish  the  same   conclusion.      Complete  acids  of  the  bile  with  the  lime  taken  in  the 

aitifidal  obstructioa  of  the  pancreatic  duct,  food. 

dlTersion  of  its  contents  from  the  intestine.  The  details  of  the  assistance  given  by  the 

and  extensive  disease  of  the  secretory  struo*  bile  to  digestion,  are  verv  obscure.    But  aa- 

uire  of  the  ghind,  — alike  prevent  the  forma-  suming  the  accuracy  of  M.  Bernard's  views 

tion  of  white  chyle.  with  respect  to  the  pancreatic  function,  we 

The  sooall  quantity  of  the  pancreatic  se-  may  conjecture,  that  it  is  the  venous,  rather 

cretion  would,  perhaps,  indicate  that  much  than  the  lacteal  absorption  of  fat,  which  is 

of  the  metamorphosis  of  starch  is  effected  bv  furthered  by  the  hepatic  secretion.    This  view 

the  saliva.    And,  taken  in  coi\junction  with  agrees  with  the  known  capacity  of  the  soda 

the  neutral  or  feebly  alkaline  reaction  of  the  in  the  bile  to  unite  with  fatty  acids  in  the 

biie,  and  the  apparently  small  amount  of  alka*  fi>rm  of  a  soap.    And  that  separation  of  the 

boe  intestinal  juice,  it  may  at  any  rate  be  re-  neutnd  fats  of  the  food  into  acid  and  base, 

prded  as  throwing  great  doubt  upon  the  old  which  would  probably  precede  such  a  sapo- 

theory  of  a  direct  neutralization  of  the  acid  uification,  is  sufficiently  explained  by  their 

cb)-me  in  the  intestinal  cavity.  sojourn  in  the  intestine  at  the  ordinary  tero- 

The  precise  share  taken  by  the  bUe  in  the  perature ;  or  by  the  direct  effect  of  this  kind 

process  of  intestinal  digestion,  is  even  more  which  the  pancreatic  fluid  could  produce, 

obscure  than  that  of  the  pancreatic  fluid,  supposing  it  not  overpowered  by  the  gastric 

h  may  probidily  be  atated  as  follows :— -  juice.  But  Bidder  ana  Schmidt  ofi*er  the  fur- 

The  bile  b  not  essential  to  the  solution  or  ther  suggestion,  that  even  neutral  fat  is  aided 

sb6oq)tion  of  any  one  of  the  alimentary  prin-  in  penetrating  the  villus  by  the  moistening  of 

riplcs.    Nor,  on  the  other  hand,  does  its  pre-  its  surface  with  bile  : — ^a  view  which  they 

tutce  check  the  conversion  of  protein  into  confirm  from  experiments  with  capillary  tubc» 

peptone  (,  or  of  starch  into  sujgar.    But  from  and  dead  animal  membranes. 

the  appearance  of  the  fteces  in  jaundice  and  The  continuous  absorption  of  these  various 

biliary  fistule,  it  would  seem  that  its  admix-  alimentary  principles   constitutes   the  chief 

ture  with  the  food  limits  and  modifies  the  share  taken  by  the  remainder  of  the  intestinal 

•  In  a  iBtw  enomenition  of  the  chief  digestive  canal  in  the  function  of  digestion.    And  as 

chtti^M.  All  controTenisl  diacnarion  would  be  out  'his  absorption  requires  contact,  too  rapid  a 

of  place.     I  shall  therefore  content  mvtelf  with  transit  of  the  canal,  or  too  limited  an  eatent 

««y>ng.  that  having  seen  this  eminent  phy  Biologist  of  digestive  tube  to  be  traversed,  present  much 

I-rfonn  ihe  more  easentisl  of  his  admirable  ex^  the  same  appearances  in  the  food,  and  produce 

prnnents  abroad,  and  repeated  some  of  them  at  _  _.__  „;^ru»  ^JKn^*  ^^  *k^  A»^«;.m      Tk.i« 

t  m^  I  entertam  UtUe  doWt  of  their  substantial  V  7        ^  ^^}  ?"  ^^  organism.     Thus 

vntncr.    And  to  the  ordinarr  disparity  between  ^he  faeces  expelled   m  intestinal  fistula,  on 

th«  Tsioe  of  the  negative  and  positive  results  of  the  one  hand,  or  in  diarrhoea  on  the  other, 

txptrimcat,  one  may  add,  that  none  of  Beniard's  alike  exhibit  a  large  quantity  of  undigested 

o™aii  aDtagonisu  appear  to  have  succeeded  in  starch,  proteiu,  and  fat ;  with  unabsorbed  bile 

l^STftlS^rffnTtld''^  ^^-^^'    And  the  fatal  eshaustion  which 

D<«^Tc  resalu  themselves,  would  amply  justUV  ^'^^'^  accompanies  both  of  these  states,  is 

Um  retentien  (for  the  present^  of  Bernard's  view.  evidence  of  the  virtual  starvation  which  may 

t  The  inflammation  which  sometimes  follows  thus  be  brought  abouL 

th««  exptfimeuu  on  animals,  may  hinder  the  ab-  From  the  little  change  undergone  by  pro- 

;i.?S^^r;SK?rTX.^u5  t«n«««.b.U«5e..rtifimUy  introduced  mu, 

UMMoTthe  viUi  themaelvaBT       '     »  »   »  the  large  intestine,  as  well  as  from  the  com. 

I  Compare  p^  M9.,  on  tha  action  of  the  intestinal  parative  development  of  this  part  of  the  canal 

i^^^  in  the  carnivorous  and  herbivorous  classes,  we 
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may  conjecture  that  its  absorptive  powers  ore  mated  at  little  less*  than  SO  ponndi  offiqaU 

chiefly  intended  to  be  exercised  on  the  water  daily ;  of  which  about  3  per  cent  ooiiMta  of 

of  its  contents ;  and  on  the  sugar  and  lactic  solids  in  solution.    The  importance  of  tkete 

acid  produced  by  that  slow  metamorphosis,  *  recrementitious  '*  secretions  to  the  mtos,  m 

which  dense  starchy  substances  would  here  well  shown  by  the  results  whidi  whm  cte 

continue  to  undergo.     But  in  animals  like  establishment  of  an  artificial  bifiwj  firtak. 

the    Horse,  whose  aliment   passes    quickly  Unless  the  ensuing  loss  of  bile  ii  oonpca* 

through  the  stomach  and  small  intestine  mto  an  sated  by  the  digestion  of  a  much  higer  qoas* 

enormous  colon,  it  is  difficult  to  avoid  believ*  tity  of  food,  the  animal  so  operated  on  sooo  did 

ing,  that  a  more  or  less  modified  gastric  juice  of  inanition.    And  it  is  probable  that  the  cx« 

accompanies  the  insoluble  albuminous  com-  haustion  produced    by  diarrhss,  or  bj  tbe 

pounds  of  the  food  into  this  segment  of  the  discharge  of  the  intestinal  contents  throng 

canal,  and  continues  its  solvent  action  during  an  abnormal  opening  in  the  bowd,  may  be 

their  long  sojourn  in  its  interior.    It  would  partially  due  to  a  similar  loss  of  this  aod  other 

otherwise  be  almost  impossible  to  explain  the  rich  organic  fluids,  which  ought  to  be  rab* 

nutrition  of  such  animals.      How  far  the  sorbed. 

large  intestine  can  take  up  fat  remains  un-        Whether   the    secretions  expcrieooe  ■; 

known.   But  it  seems  certain  that  its  share  in  change  prior  to  absorption  ^wnetbcr  say  a 

the  absorption  of  thisi%alimentary  principle  is  them  are  really  modified,  and  thus  iar  SgrtUi 

very  slight  compared  with  that  or  the  small  by  their  colleagues— remains  at  present  m 

intestine.  doubL    It  may  be  conjectured,  however,  ditf 

The  entire  process  of  digestion  might  there-  they  are  so  sJtered.     At  any  rate,  it  vooM 

fore  be  described  as  consisting  in  the  applica-  seem  that,  by  provoking  these  ■eireiinm  ^ 

tion  to  the  food  of  a  variety  of  agencies,  such  the  whole  system  of  a  starving  aninnl  bbt 

as  mechanical  division,  solution,  and  metamor-  be  for  a  time  invigorated  and  restored.    Bat 

phosis.     In  whatever  manner  these  are  ap-  the  chain  of  these  phenomena  is  at  pracot 

plied  (either  to  the  food  as  a  whole,  or  to  the  too  indistinctly  seen,  and   their  cooaecftas 

several  alimentarv  principles  which  form  its  with  various  other  or^nic  proceaaes  modi  too 

constituents),  and  wnether  they  operate  in  sue-  obscure,  to  justify  us  m  doing  more  than  oisr- 

cession  or  combination — in  any  case,  they  all  ing  this  conjecture,  as  one  of  the  most  iniBe> 

work  towards  the  same  object :  namely,  that  diate  explanations  of  certain  welMcnowD  farti. 
of  preparing  the  food  for  absorption  by  the        But  we  know  enough  to  state  that,  witks 

vessels  and  lacteals  which  occupy  the  walla  the  limits  of  ingestion  and  e^estioo,  lie  tvo 

of  the  digestive  canal.    With  this  act  of  ab-  corresponding  acts  of  absorption  aiid  nov 

sorption,  the  function  of  digestion  terminates,  tion.    Each  of  these  is,  so  to  speak,  the  o 

The  chief  agents  of  this  process  of  division  efficient  of  two  elements.     AbaorptioQ  tikfs 

and  solution,  we  have  found  to  consist  of  up  food  and  secretions :  secretion  pom  «£, 

certain  liquid  secretions;  which  are  poured  not  only  materials    newly   devoted  to  tHu 

into  the  canal,  either  by  the  ducts  of  several  purpose  by  the  system,  but  others  which  hsre, 

glands,  or  by  the  vast  compound  mucous  mem-  m  all  probability,  already  subserved  it  mm} 

brane  that  lines  the  various  parts  of  its  cavity,  times  before.    The  great  mass  of  the  iatrfb- 

In  short,  the  food  received  mto  the  intestinal  nal  secretions  is  thus  continually  revolvinc  ■ 

tube,  mingles  with  a  large  quantity  of  a  mixed  a  cycle : — forming  a  circulation  the  cfaaam^  ti 

fluid ;   which  itself  represents  the  aggregate  which,  placed  in  the  intestinal  canal,  Wstcv 

contributions    of  the    salivary   glands,    the  and  returns  to  the  blood  that   flows  is  si 

liancreas,  the  liver,  the  stomach,  and  the  in-  walls ;  and  only  allows  a  very  small  oMort 

testine.  of  its  current  to  reach  the  outer  world,  hat* 

But  the  more  accurate  researches  which  ing  with  it  certain  of  iu  effete  particles, 
have  recently  been  made  on  the  nature  and        The  important  chemical  decays  of  this  or* 

amount  of  these  secretions,  confirm  a  suspi*  culadon  have  yet  to  be  won  by  sedntoos  nJ 

cion  that   has  long    been   entertained  with  thoughtfiil  "questionings  of  nature.*    hA 

respect  to  some  of  them  by  physiologists,  since,  for  the  acquisition  of  auch  reuilta,  tic 

Comparing  their  quantity  and  quality  with  that  liver  offers  what  will  probably  be  the  ta^int 

of  the  fteces  and  the  food,  we  can  now  confi-  prize,  it  may  be  useful  to  point  out  ho«  btw 

dently  state,  that  but  a  very  small  fraction  of  even  the  vast  progress  of^  modem  cbemivtTT 

their  whole  mass  leaves  the  canal  with  the  has  hitherto  been  able  to  establisli  reaper:  n; 

excrements;    by  fiur  the  greater  part  of  it  its  true  physiological  import.  The  portal  hiA>^ 
being  reabsorbed  into  the  vesseb  of  the  ali- 
mentary canal.  *  F^mn  the  greater  proportkiBat*  wailt  ef 


rect 

testtnai  cauw,  anu  wi  wic  rcmuvii  ui  ui^gannMu  ^  ^y  ^^  ^ji^  ^t^^^  ^  alUytoc 

to  nutrition — has  lately  been  placed  in  the  drinkiog  of  water  is  weU  known  to  kaw  a  s:^ 

clearest  light  by  the  aclmirable  researches  of  effect,  and  hsa  been  shown  to  incraaw  the  q««^'* 

Bidder  and   Schmidt  upon  aninwls.      From  of  theee  aecretioiii  wilhoot  eandag  a  ceat^m  ^«4- 

their  toilsome  and  accurate  experimenu.  it  nation  of  their  density.    Aad  the  b>M><*^' * 

would  appear,  that  the  total  quantity  of  matter  TS^^^ rS^^J^^^^  l^TZX^ 


which  thus  leaves  and  returns  to  the  cir-    that  we  can  scarcely  avoid  tdbrrinc  It  to  tW  »*• 
culation   of  an   adult  man,   may    be  esti-    explanation,    (fiompm  I  Sam,  xir^tT.  9i) 
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durged  with  the  water,  fiit,  albumen,  salts,  Just  as  the  completely  developed  intestinal 

and  extractire,  which  it  has  taken  up  from  tube  might  almost  be  described  as  the  involu- 

the  food,  and  from  the  secretions  of  the  diges-  tion  of  an  extremely  vascular  cell-growth,  so 

tire  orgBon,  reaches  a  Urge  gland.    There  it  its  origin  distinctly  refers  it  to  those  two 

bresbup,a8itwere,into  two  streams  of  fluid:  germinal  layers  of  the  embryo  from  which 

Ixle^aod  hepatic- venous  blood.     And  hence,  such  mucous  and  vascular  structures  are  re« 

tiie  composition  of  these  two  fluid  products,  specdvely  derived.     The  centre  of  the  early 

compared  with  its  own,  might  be  expected  ovum  consists  of  three  layers  ;  the  upper  or 

to  pre  us  a  clue  to  the  process  by  whicn  they  serous,    the  middle    or   vascular,    and  the 

originate,  if  not  to  the  action  of  the  secreting  under  or  mucous,  lamina.     A  portion  of  each 

structure  itself.  of  the  two  latter  is  folded  inwards,  to  form  the 

Such  an  examination  would  show  that  the  rudiment  of  the  alimentary  canal.    And  the 

bcpatic  blood  has  lost  almost  all  the  fibrin,  whole  history  of  the  subsequent  development 

baif  the  albumen,  much  of  the  water,  and  of  this  tube  is  little  more  than  a  recital  of  the 

iialf  the  fiit  (even  more  of  the  elain)  present  various  steps  and  processes,  by  which  these 

in  the  porta]  vein.     It  has  gained  in  extrac-  mucous  and  vascular  structures  are  so  arranged 

tire»  and  especially  (ten  to  sixteen  times  as  as  to  result  in  the  characteristic  form,  the  nu« 

much)  in  st^ar.     And  its  pale  corpuscles  are  merous  segments,  and  the  complex  structure, 

increased  in  number.  which  have  been  briefly  described  in  the  for&- 

On  the  other  hand,  the  organic  constituents  going  pages. 

of  the  bile  are  chiefly  fatty  substances,  espe-  The  formation  of  the  tube  begins  by  the 

cially  the  fiitty  cholic  acid  and  its  congeners,  separation  of  the  united  vascular  and  mucous 

Hie  quantity  and  quality  of  most  of  these  sub-  layers  from  the  serous  lamina  immediately 

stances  show  that  they  have  probably  been  above  them.     An  increase  of  this  separation 

furmed  in  the  liver :  and  hence  that  their  pre-  prolongs  their  attachment  to  the  serous  layer 

sencc  ill  the  bi'c  is  not  to  be  explained  as  a  into  a  simple  and  rudimentary  mesentery. 

mere  transudation  of  certain  dissolved  con-  Each  end  of  the  canal  is  then  mapped  out, 

stituents  of  the  blood,  followed  by  their  con-  by  the  conjoined  laminse  being  bent  down- 

ccntratioo  in  the  gland,  such   as  might  be  wards  and  mwards,  so  as  to  give  rise  to  two 

alleged  in  the  case  of  most  of  its  salts.  shallow  pits  or  fosse :  which  are  named  the 

But  here  for  the  present  we  rest.    Sugar  on  Jbvea  cardiacoy  teu  adiius  ad  mtestinum  ante' 

the  cue  hand,  and  certain  fatty  acids  on  the  rior ;  and  the  foveola  caudalis^  teu  adUut  ad 

othtr,  appear  to  be  formed  in  the  liver ;  at  mtestinum  potUrior,    These  two  fossae,  how* 

the  expense  of  fat,  albumen,  and  fibrin.  Until  ever,  do  not  correspond  to  the  future  mouth 

accurate    quantitative    researches    establish  and  anus ;  but  to  the  cardiac  aperture  of  tho 

•hetber  the  disappearance  of  the  protein-  stomach,  and  to  the  middle  segment  of  the 

compounds  is  sufficiently  accounted  for  by  rectum  respectivelv.    And  between  them,  a 

the  total  increase  of  extractive  and  of  pale  lateral  inflection  of  the  conjoined  mucous  and 

corpuscles  in  the  bile  and  hepatic  vein,  the  vascular  layers  gives  the  canal  two  sides,  the 

ciact  source  of  these  substances  must  re*  lanmue  intettmalei;   which,  like  the  similar 

Qain  a  mjrstery.     Schmidt,  indeed,  suggests,  vertebral  plates  of  the  serous  layer,  bound 

that  the  fiu  of  the  portal  blood  is  decomposed  a  shallow  groove.     This  groove,  the  JUntra 

in  the  liver  into  the  sugar  and  cholic  acid  intettmaiit,  is  rapidly  converted  into  a  tube,  by 

vhicb  its  elements  would  exactly  make  up.  the  closing  in  of  its  inferior  or  open  surface. 

But  while  we  are  Justified  in  giving  every  The  process  of  closure  begins  at  each  ex- 

consideradon  to  a  view  which  seems  so  con-  tremity  of  the  groove,  and  runs  rapidly  to- 

•onant  with   the  facts   hitherto  known,  we  wards  its  centre ;  but  is  arrested  here,  so  as 

muu  be  careful  to  remember  that  it  is  on  to  leave  an  opening  or  umbilicus,  by  means 

these  ftcts,  and  not  on  the  neatness  of  any  of  which  the  intestine  is  connected  with  the 

fi:trnmla,  that  iu  value  entirelv  depends     Un-  umbilical  vesicle  that  replaces  the  vitelline 

supported  by  them,  it  would  be  a  mere  ar-  membrane  and  yolk.     But  there  does  not 

mnfrement  of  certain  letters  and  figures,  de-  seem  to  be  any  direct  continuity  of  the  vitel- 

Toid  of  all  real    significance,  and    destined  line  and  intestinal  cavities  with  each  other  . 

to  the  oblivion   to  which  thousands  of  its  through  the  channel  formed  by  this  umbili- 

pf^eccttora   in   the  literature  —  not    the  cal  ("omphalo-enteric")  duct: — at  least  not 

«cience  —  of  chemistry  are  daily  being  con-  such  an  aperture  as  to  allow  of  the  yolk  itself 

**S'^>  being  immediately  received  into  the  intestine. 

^_  As  the  umbilical  vesicle  gradually  removes 

DBVKLoniEif T.  —  The    development    of  from  the  intestine,  this  duct  undergoes  a  cor- 

tbe  alimentary  canal,  like  that  of  other  or-  responding  elongation.     Its  canal  becomes 

^na,  oiTera  a  scries  of  complicated  chan^,  obliterated  prior  to  the  deseneration  and  dis- 

tne  details  of  which  often  have  but  little  visible  appearance  of  the  tube  itself. 

<^  direct  relation  with  the  future  function  of  The  simple  straight  cylindrical  canal,  the 

the  part.  Hence  any  minute  description  of  the  development  of  which  has  thus  been  traced 

proccsa  would  be  quite  out  of  place  in  this  out,  resembles  the  permanent  intestinal  tube 

ci%kf.  The  author  therefore  limits  himself  to  of  many  of  the  lower  animals  ;  with  the  ex- 

\\f     ^^^  ^  ^^  general  outline  ;  and  for  ception  that,  as  above  stated,  it  is  deficient  in 

^1  further  details  b^  to  refer  the  reader  to  both  terminal  segments.     These  it  next  ao> 

the  artjde  -  Ovun."  quires.  And  at  the  same  time  that  it  does  so, 
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it  assumes  the  length,  form,  and  convolutions,  and  size  of  the  coecuro  are  onljr  ac<|uir«d 

proper  to  the  perfect  intestinal  tube.  towards  the  end  of  f<stal  life. 

As  it  already  occupies  the  whole  length  of       The  colon  is  developed  from  the  lower 

the  abdominal  cavity,  any  elongation  of  the  part  of  the  second,  and  the  upper  part  of 

canal  will  of  course  give  it  a  curved  shape,  the  third  portion  of  the  rudimentary  inte*- 

And  since,  at  this  period  of  foetal  life,  the  tine.   The  ascending  colon  is  at  firrt  a  linifue 

abdomen  opens  by  a  wide  vertical  fissure  in  straight  tube,    which,   conimcodog  in  the 

the  situation  of   the  future  umbilicus,  the  pouch  just  alluded  to,  runs  forwvds  sIoqk 

first  bend  of  the  intestine  renders  it  convex  the  spinal  column,  lying  to  the  left  of  the 

forwards,  and  then  protrudes  it  through  this  numerous  coils  of  the  small  intc^tine.    The 

aperture.     Here  it  adjoins  the  base  of  the  succeeding  backward  bend  of  this  tube  hatst 

umbilical  duct;  which  opens  into  the  point  first  a  median  position,  which  renders  it  ptr- 

or  angle  of  this  convexity,  so  that  the  bowel  allel  with  (and  close  to)  the  ascending  co.«>il 

appears  like  a  bifurcation  o^  the  duct  itself.  But  this  part  of  the  canal  soon  elongates ;  &od. 

The  two  forks  of  this  bifurcation  are  soon  passing  outwards  towards  the  left  side,  fonu 

produced    into  a  spiral   coil    of   intestine;  the  transverse  and  descending  portknia,  as  wil 

which  still  lies  outside  the  abdominal  cavitv,  as  the  sigmoid  flexure,  of  the  colon.    FioaUr, 

and  only  recedes  into  it  at  about  the  middle  the  blind  end  which  correaponda  to  the  rec- 

of  the  third  month  of  uterine  life.  tum  is  continually  moved  downwards  bi  s 

At  this  stage  of  its  evolution,  the  intestinal  gradual  lengthening  of  the  tube;  so  that  i: 

canal  may  be  conveniently  describetl  as  con-  meets,  and  at  last  opens  into,  a  cavinr,  «brii 

sisting  of  three  portions:  an  anterior,  which  is  sent  inwards  from  the  skin  to  form  tbr 

extends  from  the  beginning  of  the  tube  to  the  future  anus.    The  sacculatioa  of  the  kfffc 

uinbilical  coil ;  a  middle,  which  is  formed  by  intestine  only  occurs  in   the  latter  bab'  oi 

this  coil  itself;  and  a  posterior,  which  reaches  uterine  life.     The  valvube  conniventes  afipev 

from  the  latter  segment  to  the  end  of  the  still  later,  and  are  but  rudimentary  at  butk. 
canal.  The  development  of  the  various  Bucrokivfic 

The  anterior  of  these  three  portions  may  constituents  of  the  canal  may  be  akaott  s» 

again  be  subdivided  into  three  similar  seg-  briefly  summed  up.     The  cell-growth  ( «h^ 

roents.    The  first,  which  gradually  elongates  is  derived  from  the  mucous  lamina),  aind  tiM 

from  the  blind  end  that  was  formerly  the  fibrous  tunic  (which  is  developed  froia  tkc 

fovea  cardiaca,  is  developed  during  the  evolu-  vascular  lamina),  are  at  first  very  looneljr  naitaJ 

tion  of  the  thorax,  so  as  to  form  the  oeso-  to  each  other.     Hence  they  nimtr  be  ca»if 

phagus.    And  it  finally  opens  into  the  cavity  separated    into    distinct   and    compmntnc  x 

of  the  mouth ;  which  is  itself  developed  from  plane   strata ;     of   which    the    fibfoos  kn 

an  involution  of  the  skin,  and  from  the  united  about  double  or  treble  the  thicknen  of  tkr 

ends  of  the  anterior  visceral  arch.   The  second  epithelial  one.     The  cells  of  the  ktttcr  sicct 

or  middle  segment  dilates,  turns  on  its  left  an  elongated  or  columnar  fonn  at  a  xtn 

side,  and  then  bends  transversely  to  the  axis  earlv  date    of  icetal  life  (about   the  lii:^ 

of  the  body,  to  form  the  stomach.     The  week).    The  various  oflshoota  of  tubes  saJ 

pyloric  valve  is  only  visible  some  time  after  other  glands  which  are  contained  in  the  wis*!  ^ 

this  change  has  occurred.     And  the  third  or  the  canal,  are  developed  from  a  mass  of  cil^ 

lowest  portion  of  this  anterior  segment  is  con*  growth,  which   sprouts    fixMn    the   exieruk 

verted  into  the  duodenum.  surface  of  the  mucous  byer,  and  ifmha^} 

The  middle,  umbilical,  or  extra-abdominal,  acquires  the  definite  form  and  cavttar}  «• 

part  of  the  canal,  is  developed  into  the  j<gu-  rangenient  specific  to  these  mimite  atiuciirrt. 

num  and  ileum,  the  coecum,  the  vermiform  The  larger  accessory  glands  of  tbe  Inrcr  sm 

appendix,  and  part  of  the   colon.     In  this  pancreas  are  produced  from  a  similar  b»« 

process,  the  change  of  form  undergone  by  the  which  lies  external  to  the  bovd :  and  thr  r 

small  intestine  is  limited  to  a  mere  increase  ultimately   prolong   their    ducts    ao    «   t. 

in  its  length  and  in  the  degree  of  its  con-  open  into  the  cavity  of  the  intcatine. 
volution  :  —  an    alteration  which   is  accom*        Tbe  fibrous  layer,  which  is  at  first  mtasKi^ 

panied  bv  a  further  elongation  of  its  mesen-  and  homogeneous,  sooo  becomes  rougbru  J 

tcry.      The    upper  boundary  of  the  large  into  little  projections,  which  ultiaMicly  xmms 

intestine  is  first  seen  as  a  constriction  and  the  shape  of  conical  proceaaca.    Tbw,  u 

change  of  calibre,    which   occupy    a  point  they  enkirge,  pass  upwards  into  tka  mmtui 

some   distance  below  the  insertion  of  the  or  epithelial  la}  er.    Some  of  thcae  projcctk«> 

umbilical   duct.      Such    a  situation  of  the  not  onlv  se|iarate    the  various   tube*    v.i 

future  ccecum  conclusively  shows,  that  the  glands  from  each  other,  bot,  by  a  ^rtkrr 

venniform  appendix  is  not  that  permanent  advance  and  enlargement,  carry  bcfav  tare 

intestinal    end    of  the    duct,  which    Oken  the  general  surface  of  tbe  reil-growth.    TVr* 

supposed  it    to    be.     This   commencement  thus  form  the  future  villi.     While  odMr»~ 

of  the    Lu'ge   intestine  next  enlarges   into  and  by  far  the  majority  —  aftct  a  kaMn,' 

a  projecting  pouch  of  uniform  widdi.    But  instead  of  a  vertical,  growth;  nnittiK  «.'^ 

the  lower  end  of  this  pouch  soon  ceases  to  their  neighboun  bf  cross  ridges,  wlucii  ^«-a 

enlarge,  and  remains  as  the  vermiform  appcn-  form  a  network,  that  extencte  between  s» 

dix.    While  its  upper  part,  increasing  in  size,  tubes  at  all  parts  of  their  height,  so  m  -' 

becomes  the  roecum.    The  valve  appears  at  constitute  a  matrix  for  these  aad  the  ci^sr 

about  the  tenth  week.    But  the  proper  shape  structures  derived  from  the 
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Finallv,  the  UMtriped  muscular  fibres,  and  An  incomplete  evolution  of  the  remainder 

the  white  ami  yellow  fibrous  elements,  repeat  of  the  tube  is  evinced,  either  by  a  local  nar- 

the  ordinary  steps  seen  in  the  development  rowness  of  variable*  extent  and  situation,  or 

of  these  tissues  generally.  by  a  closure  and  interruption  which  (^mutatis 

mutandis)  repeat  the  various  grades  of  this 
Abxcrmal  Anatomy.  malformation  seen  in  the  occluded  cesophagtis 
Malfifrmaiknu. — The  malformations  of  the  and  anus.     Or  it  may  exhibit  a  somewhat 
digestive  canal  may  be  conveniently  arranged  analogous  tendency  of  the  more  complex  parts 
in  three  groups: — 1.  Those  which  appear  of  the  canal  towards  the  simply  tubular  shape, 
to  depend  on  an  arrested  or  deficient  de*  Thus  the  stomach  may  be  devoid,  either  of 
vdopment.    2.  Those  which  are  attended  by  its  cardiac  sac,  or  of  its  pyloric  valve ;  or 
HI  excess  of  size.    3.  Those  which  can  only  may  present  a  cvlindrical  form,  precisely  like 
be  referred  to  errors  of  development,  the  that  of  the  small  intestine.     Or  the  valve  or 
causes  of  which  are  unknown;  or  to  mal-  pouch  of  the  projecting  coecum,  or  its  vermi« 
formationsof  adjacent  parts.  form   appendix,    may   similarly    disappear.-}- 
(1.)  A  deficient  development  of  the  whole  The  maximum  of  this  imperfection   renders 
tube  may  diminish  either  its  calibre,  its  length,  the  whole  intestine  a  narrow  cylindrical  tube, 
or  both  of  these  dimensions  simultaneously,  in  which  it  is  impossible  to  distinguish  be- 
But  malfbrmations  of  this  kind  are  rarely  seen,  tween  the  large  and  small  bowel. 
in  that  marked  degree  in  which  alone  they  can  Almost  all  the  foregoing    malformations, 
be  distinguished  from  fi'om  the  differences  where  excessive,  are  accompanied  by  other 
which  doubtless  obtain    in  different    indivi-  deformities,  which  affect  the  neighbouring^  or- 
doals.  gans.     Thus  the  deficiency  of  part  of  the 
Amoiu^  the  results  of  a  local  fiiilure  of  de-  rectum  is  a  common  coincident  of  the  mo- 
relopment,  by  far  the  most  common  is  one,  nopodous  state,  in  which  the  two  lower  limbs 
»hich  we  might  expect  to  be  so,  both  from  are  fused  into  one. 

tbe  history  of  the  evolution  of  the  digestive  (2.)  The  excess  of  development  to  which 

eanaJ,  and  fit)m  the  analogy  of  malformations  we  may  refer  the  second  class  of  malforma- 

H)  other  parts ;  namely,  the  absence  of  one  or  tions  of  the  digestive  canal,  consists  in  an 

both  of  the  terminal  orifices  of  the  tube,  to-  increased  length  or  width  of  the  whole  tube, 

^her  with  more  or  less  of  its  adjacent  seg-  or  of  any  particular  part  of  it.     In  the  latter 

tnents.  case,  the  large  intestine,  the  coecum,  and  the 

Thus  the  imperforate  anus,  which  is  some-  stomach  are  the  segments  most  frequently 

times  limited  to  tbe  mere  occlusion  of  the  affected.      The    other    local    malformations 

lower  orifice  of  the  bowel  by  a  thin  mem-  which  we  may  ascribe  to  such  an  excess,  are 

bnoc,  is,  in  other  instances,  associated  with  those  of  subdivision  of  the  canal  on  the  one 

the  absence  of  a  variable  extent  of  the  rec-  band,  and  the  production  of  diverticula  or 

torn,  and  even  of  the  colon,  ileum,  or  jeju-  supplementary  tubes  on  the  other. 

num.    In  such  cases,  a  cord  of  more  or  less  very  few  of  the  transverse  subdivisions  of 

dense  fibrous  tissue  generally  replaces  a  vari-  the  tube  can,  however,  be  regarded  as  really 

^'\e  extent  of  the  absent  segment  of  tube,  belonging  to  the  category   of  excessive  de- 

The  canal  itself  is  usually  dilated  above  its  velopment.    For  even  where  these,  as  in  the 

clwed  extremity.       It  may,  however,  com-  stomach,  subdivide  the  cavity  of  the  canal  by 

municate  with  the  neighbouring  urinary  or  imperfect  septa,  into  abnormal  portions,  still 

/nnhal  cavities ;  or  it  may  even  open  at  the  the    latter    generally  exhibit   a    diminished, 

umbilicus.*  rather  than  an  incre&^ied  size  X 

The  analogous  deficiency  of  the  oesopha-  The  longitudinal  division  of  tbe  tube  pre* 

pi^  IS  of  less  frequent  occurrence  than  the  sents  us  either  with  a  septum,  which  separates 

preceding,  and  is  but  very  rarely  associated  its  interior  into  two  channels,  that  communi- 

with  it.    Here  the  pharynx  ends  below  in  a  cate  again  below  ;  or  with  a  double  canal,  of 

l>lind  extremity  ;  generally  forming  a  pouch,  variable  length  and  position, 

vkich  sometimes  communicates    anteriorly  The  double  ccecum  which  has  sometimes 

wi:h  the  adjacent  trachea.    The  oesophagus  been  observed,  might  be  regarded,  either  as  a 

bc.'ow  this  pouch  begins  in  a  similar  but  nar-  bifid  or  double  state  of  the  canal,  or  as  the 
r  >wer  sac,  which  is  separated  from  the  pha- 

HTix.  mhcr  by  a  membrane,  or  by  a  fibrous  ,  *  I"  .^J  instances  ibis  nsTrowing  is  so  great  as 

;.H  orby  a'n  absolute  interval  if  varying  J^^rr^ wYt?,t  ^SSXe  wl^lJo?^^ 

'  ^"*  testinal  canal  below  the  duodenam  or  jejunum  con- 

1  ne  deficiency  of    the    stomach    occurs  stitutes  a  tube,  which  retains  the  formal  sepAration 

chiefly  io  acephalous  monsters.      It  is  some-  loto  large  and  small    intestine,  but   evinces   itss 

nines  accomoanied    by   the  absence  of   the  checked  development  by  its  narrow  calibre,  and  by 

JuoJcmn^  <rpart  of  the  jejunum.  |j;:  ^^jj^tl'^^j^r'^  "»"  '»• ""'  •*'-^»« 

^  t  1°  soine  of  these  latter  cases  it  is  probable  that 

In  thmt  class  of  double  monsters  in  which  the  the  projecting  cul-de-sac,  which  appeare  to  be  tbe 

irxitkt  an  distinct  below,  but  united  above  in  the  coDcum  onljs  is  in  reality  the  undiWded  rudiment 

•p;«T  port  of  the  belly,  a  variable  length  of  their  of  both  it  and  the  vermiform  appendix. 

*vo  muaXl  inteatines  is  sometimes  similarly  fused  X  Some  of  these  transverse  subdivisions  of  the 

'<«  a  single  tube,  which  bifurcates  above  and  tube  possibly  imply  a  mere  arrest  of  development 

•v.    The  wftmt  of  the  lower  bifurcation  Is  some-  in  the  site  of  the  imperfect  septum,  without  any 

*'  -^^  occupkd  by  a  (probably  true)  diverticulum,  excess  of  this  process  m  the  contiguous  porta. 
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co-existence  of  a  diverticulum  with  the  nor-  externally  to  the  cavity  of  the  bellj,  is,  m 

mal  pouch  of  this  part.  most  instances,  the  mere  result  of  a  dcfi- 

The  dwcriicula  of  the  intestinal  canal  seem  ciency  of  the  abdominal  parietea. 
to  be  of  two  kinds,  which  differ,  not  only  in        The  partial  displacement  of  the  cansl  gen»> 

the  frequency  of  their  occurrence,  but  also  rally  aflfects  the  transverse  colon,  or  »one 

in  their  situation,  form,  structure,  and  (in  all  other  segment  of  the  lai^  intestine;   and, 

probability)  in  their  nature  or  import.  more  rarely,  the  stomach.     Its  total  tfampo- 

The  least  common  variety  form  pouches  of  sition  inverts  the  position  of  all  the  abdomtnil 

variable    length,  width,  and   shape ;    which  viscera  with  respect  to  the  median  line:  m 

may  spring  from  almost  any  part  of  the  canal,  that,  for  example,  the  pylorus,  the  okoo, 

but  are  usually  connected  with  the  small  intes-  and  the  ascending  colon  occttpv  the  left  tide 

tine.     Their  structure  varies  ;   but,  as  con-  of  the  belly  ;  while  the  cardia,  the  dcsccndini 

trasted  with  the  bowel  itself,  they  usually  colon,  and  its  sigmoid  flexure,  are  found  «a 

exhibit  more  or  less  deficiency  of  the  mus-  the  right,  or  opposite  side, 
cular  coat.*  The  congenital  inguinal  bemise  fbm  iIm 

The  true  diverticulum  differs  materially  from  most  familiar  illustration  of  tlie  second  ( or 

these.     It  usually  forms  a  short  tube  of  in-  extra-abdominal)  class  of  displaceroentai.  And 

testine,  which  leaves  the  ileum  at  from  l(  to  2  when  a  similar  arrest  of  development  invdiTi 

feet  above  its  termination ;  by  what  is  either  the  anterior  wall  of  the  belly  genenUy.  the 

a  right  angle,  or  is  such  as  gives  it  an  incli-  abnormal  situation  of  the  canal  nay  assume 

nation  towards  the  lower  part  of  the  bowel,  any  ^rade,  from  that  of  a  limited  umbitieal 

Its  width  generally  approaches  that  of  the  hernia,  to  an  external  situation  of  alaotc  all 

ileum,  with  which   its  cavity  is    continuous,  the  intestinal  canal.    While  the  defidean  of 

by  an  aperture  that  is  sometimes  valvular,  the  diaphragm  may  allow  a  Tariable  extent  of 

It  possesses  the  ordinary  muscular  and  mu-  the  canal  to  occupy  the  cavity  of  the  tbofix. 

cous  coats.      The  former  exhibits  its  usual  From  obvious  reasons,  it  is  the  coauoeacc- 

transverse  and  longitudinal  layers.    The  latter  ment  of  the  small  intestine,  which  ttsoaCv 

also  presents  its  ordinary  structure:    being  experiences  this  displacement.     Thestofnaci, 

occupied  by  villi,  tubes,  and  follicles  ;  and  above  the  hernia,  is  sometimes  dilated. 
sometimes,  by  valvulae  conniventes  of  remark-        Morbid  Conditiont,  -^Sixr,  —  Alteratiom  la 

able  distinctness  for  this  region  of  the  bowel,  the  size  of  the  alimentary  canal,  though  tbr^ 

Its  length  is  generally  about  three  or  four  chiefly  affect  its  calibre,  are  generally  aa»- 

inches.     Its  shape  is  more  or  less  cylindrical,  ciated  with  changes  in  its  walls, 
oftener  contracting  than  expanding  towards        Constriction,  --  Narrowinc  or  dinsinutioo  of 

its  termination.    It  commonly  sustains  vessels,  calibre  is  sometimes  general,  Imt  is  moR  frc«- 

and  is  attached  by  a  kind  of  mesentery.     Oc-  quently  limited  to  a  part  of  the  tube.     Its 

casionally  it  exhibits,  in  addition   to  these  causes  are  various. 

vessels,  a  cellular  cord  that  evidently  contains         1*  It  often  results  from  a  proceaa  of  coa- 

the  degenerated  relics  of  some  large  artery,  traction,  which  specially  engages  the  mmcuUr 

And  finally,  it  sometimes  extends  upwards  coat.     Such  contraction,  generally  paaaivc. » 

towards  the  umbilicus ;  and,  in  rare  instances,  well  exemplified  in  the  narrow  eoipcy  tube, 

opens  here.    From  all  these  circumstances  seen  where  the  canal  has  for  sooie  cnie  rr* 

there  can  be  little  doubt  of  its  true  import  ceived  no  contents.     Thus  in  pcraom  w-m 

being  that  assigned  to  it  by  Meckel ;  namely,  have  died  of  starvation,  the  intestine*  wn 

that  it  is  a  highly  developed  and  persistent  por-  sometimes  reduced  to  a  tube,  with  pale  ihm 

tion  of  the  duct  of  the  umbilical  vesicle.  walls,  and  a  narrow  calibre,  like  a  tobacw- 

(3.)  The  third  or  remaining  croup  of  mal-  pipe*      While  a  more  local  change  of  tft« 

formations  includes  most  of  the  congenital  same  kind  is  often  found  in  the  empty  «t* 

displacements  of  the  digestive  canal.     These,  ment  of  the  intestine  immedLttely  below  on 

as  already  mentioned,  may  be  ascribed  to  two  obstruction,  or  an  artificial  anus.     Dunne  "-• 

very  different  causes.    The  transposition  or  rigor  fnortit,  the  dead  intestine  often  prvM-vtA 

displacement  of  the  tube  within  the  abdomen,  similar  appearances.      These  may,  bowcfc. 

whether  total  or  partial,  is  a  fiict  for  which  be  distinguished  by  their  originating  in  a  BM«t 

the  history  of  its  development  affords  no  ex-  active  contraction,  by  their  exhibcttng  a  nofi 

plnnation    or     firobable    secondarv    cause.f  marked,  but  less  permanent  character,  ana  b* 

While  the  situation  of  any  part  of  the  canal  ^^^r  involving  a  less  extent  of  bowet     A  J 

lastly,  various  irritants  and  astringcsta  ba^t 

*  Hence  some  anatomists  regard  these  poaches  been  found  to  excite  the  muscular  coat  c^ 

as  constituting  a  kind  of  hernia  of  ^e  mncoos  contractions,  which  can  more  or  Icaa  louiaM 

membrane.    But  anlws  tUs  view  im^ly  that  they  the  diminution  of  calibre  producible  b«  tfcc 

are,  at  least  in  part,  of  mechanical  origin,  it  can  only  nn^tAina  cjumm 

amount   to  a  circuitous  sUtement  (and  often  an  P"Jo«jnB  causea.  

exaggerated  one)  of  the  above  fact     It  is  however         *•  harrowing  may  also  result  from  CbeoA* 

probable,  that  some  of  these  diverticula  really  aia  traction  of  other  intestinal  tiasuca,  bemdei  tt« 

the  resulu  of  acddenL  muscular  coat.     The  constriction  nroahicvd 

t  Jnnrt  instances,  the  stomach  or  colon  uke  a  by  the  immediate  or  local  action  of  the  cwtu- 

be  laid  upon  such  a  conjecture,  unless  it  be  con-  I«rtmUy  ascribed  to  Ibeir  direct  cbcniKm  — 

firmed  by  other  appearances  of  the  same  kind  in  Auence  on  the  vanous  textures  wish  «t«  -^ 

these  or  iieighbottriDg  parts.  they  come  into  contact.     tMicb  ^ohntx,    .r 
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eminple,  absorb  the  water  of  these  tissues,  starvation,  the  intestines  become  extremely 

coagulate  their  albumen,  and  thus  corrugate  thin,  soft,  and  transparent.     A  similar  change 

and  condense  their  mass.      The  narrowing  sometimes  accompanies  that  atrophy  of  the 

which  ia  produced  by  inflammation  or  by  tube,  which  is  produced  by  tubercular  perito- 

morbid  growths,  may  be  regarded  as  more  nitis  or  by  diarrhoea,  and  is  attended  by  an 

mechanical.     It  results,  either  from  the  ex-  >an8emic  pallor  of  the  canal.    The  dilatation 

sudation  or  deposit  directly  engaging  more  or  caused  by  obesity  is  usually  associated  with 

less  of  the  -cavity  of  the  tube  ;  or  what  has  an  increased  thickness  of  the  intestinal  pa- 

a  siffliJar  diect,  from  its  ultimate  contraction  rietes;  a  condition  which  has  been  compared 

fint  redudog  the  size  of  the  diseased  part,  to  hypertrophy.     Here,  however,  a  careful 

•od  then  trenching  upon  that  of  the  neigh-  examination  will  easily  show  that   the  real 

boaring  healthy  parietes.    Where  the  deposit  nutrition  of  the  tube  has  by  no  means  under- 

of  die  new  substance  has  been  preceded  by  pone  an  increase  commensurate  with  that  of 

a  loss  of  the  normal  tissue,  —  as  often  occurs  its  bulk.     The  bowel  is  indeed  enlarged  :  but 

in  inflammation   and  ulceration  —  the   con-  ita  muscular  coat  is  softer,  paler,  and  weaker ; 

itriction  which  is  thus  subsequently  brought  and  its  whole  appearances  are  those  of  a 

aboat  is  of  courstf^  much  more  considerable.  thickening,  which  is  chiefly  due  to  an  increased 

3.  To  the  above  causes  of  constriction  in-  effusion  Sf  fluids  interstitial  to  the  normal 

triosic  to  the  tube»  we  may  add  several  which  solid  structures. 

are  extrinsic  to  it.     These  are  chiefly  impor«        Situation.  —  Changes   in  the   ntwUitm   of 

tant,  either  by  the  inflammation  they  excite,  various  parts  of  the  canal  are  by  no  means 

or  by  the  obstruction   which    constriction  uncommon.    We  have  already  alluded  to  the 

beyond  a  certain   limit  is  apt  to  produce,  great  freedom  of  movement  which  is  natural 

Hence  they  will  be  hereafter  alluded  to,  in  to  the  small  intestine  * ;  and  have  specified 

connexion  with  those  displacements  of  the  the  various  regions  of  the  abdomen  which 

tube,  by  which  obstruction  is  most  frequently  distention  of  the  stonaach  \  or  large  intes- 

brouffht  about.  tine  %  may  cause  these  segments  respectively 

Ddatahon,^-' Kn  increase  in  the  calibre  of  to  occupy.    We  have  also  briefly  mentioned 

tbc  digestive  tube  may  be  the  result,  either  of  the  m'^re  frequent  congenital  displacements, 

distention  of  its  cavity,  or  of  relaxation  of  its  We  have  therefore  only  to  enumerate  those 

vilU,  or  of  both  of  these  causes  conjointly,  displacements  which  are  independent  of  the 

Thus  that  aegment  of  the  canal  which  ia  im-  above  causes. 

metliately  alx>ve   an  obstruction,  is   always        The  abnormal  positions  of  the   different 

foand  in  a  state  of  distention  ;  its  dilatation  parts  of  the  intestinal  canal  are  naturally  divi- 

t^onit  obviously  produced  by  an  onward  trans-  sible  into  the  extra^abdominal,  and  the  rn/ra- 

isiwion  of  the  intestinal  contents,  to  the  point  abdominal;    in  other  words,  into  those  in 

where  their  progress  is  arrested.    And  even  which  they  are  placed  externally  to  the  abdo- 

ia  the  absence  of  direct  morbid  obstruction,  minal  cavity;  and  those  in  which  their  change 

constant  distention  of  the  tube  can  to  some  ra  situation  is  within  the  belly,  and  thus  al- 

ntent  imitate  this  state.    Thus  the  colon  of  lows  them  still  to  be  bounded  by  its  walb. 
penons  habitually  constipated,  frequently  be-        The  first   of  these  classes  includes  the 

comes  enlarged  to  a  vast  extent.    And  the  various  kinds  of  hernia :  in  which  an  unna- 

ftomtch  of  the  rice-eating  Hindoo,  or  the  tural  deficiency  or  weakness  of  some  part  of 

potato-eating  Celt,  often  acquires  a  aimilar  in*  the  abdominal  parietes  allows  a  portion  of 

creiae  of  capacity.  the  canal  to  be  protruded  through  them ; 

In  many  of  these  cases  it  is,  however,  pro-  forming  a  displacement  which,  according  to 

l^shle,  tliat  the  passive  distention  of  the  organ  the  situation  of  the  protrusion  through  the 

is  assisted  by  an  actual  relaxation  of  its  walls,  wall  of  the  belly,  is  called  inguinal,  femoral, 

la  ilie  enlai^ed  bowels  of  obese  individuals  abdominal,  umbilical,  or  diaphragmatic  hernia, 
there  can  be  little  doubt  that  this  is  the  case.        Amongst  the  second  class  of  displacements. 

And  most  of  the  diseases  at  present  asso-  or  those  which  are  included  within  the  pa- 

ctated  under  the  name  of  ileui  exhibit,  as  rietes  of  the  belly,  we  may  first  mention  some, 

one  of  their  characteristic  changes,  a  relaxa-  which  are  attended  with  few,  if  any,  symp- 

tiiH)  of  the    bowel,    which  may  be  distin-  toms  during  life ;  and  are,  at  least  in  many 

K^u^hed  from  the  preceding  by  ita  rapid  occur-  instances,  a  mere  adaptation  of  the  canal  to 

fence,  ita  morbid  nature,  and  its  usually  con-  external  pressure, 
"derable  amount.  Thus  the  habit  of  tight-lacing  sometimes 

Tkitkneu, — It  is  seldom,  if  ever,  that  the  gives  the  stomach  an  hour-glass  shape,  some- 

valls  of  the  intestinal  canal  are  altered  in  times  thrusts  down    ita    projecting  cardiac 

tl^  thickness  only.     Apart  from  the  obvious  pouch,  towards  the  left    hypogastric  region 

Pj^ysical  effects  of  distention  and  constriction,  and  the  pelvis.    In  like  manner,  the  bulk  of  the 

^  which  their  tenuity  is  respectively  increased  organ  may  be  forced  aside  into  various  un- 

*nd  diminished,  the  coats  of  the  bowel  rarely  uaual  situations  by  the  pressure  of  any  tu- 

^nidcrgo  changes  in  this  respect,  without  pre*  motu*  in  its  neighbourhood.    Thus,  during  the 

seating  lome  other  appearances,  such  as  be-  latter  stages  of  pregnancy,  the  uterus  so  far 

^y  a  more  important  lesion.    Indeed,  the  encroaches  upon  the  stomach,  that  the  latter 

l<ve^oing  alterations  in  calibre  are  often  as-  impedes  the  descent  of  the  diaphragm,  and 
•oriated  with  changes  of  texture. 

Thus,  in  persona  who  have  died  from  slow  *  See  p.  340.     f  See  p.  809.      t  See  p.  862.  ef  t«q, 
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thus  claiins  a  considerable  part  of  the  trunk  In  what  way  this  twisting  is  cflectcd,  or  «iiy 

which  generally  belongs  to  the  thorax.    The  it  is  not  soon  efl^ced  b^  the  subsequcsi  ^ 

duodenum  is  so  fixed  as  scarcely  ever  to  be  tention  of  the  bowel,  it  would  be  iiicoiii(«- 

displaced,  except  when  it  in  dragged  out  of  tible  with  the  limits  of  this  sketch  to  ioftire. 
its  normal  position,  by  dbplacements  of  the        In  uf/ai-fiisoep/ioN,  the  obstruction  u  ri- 

stomach  or  small  intestine.  fected  by  the  passage  of  a  longer  or  ibortcf 

It  is  in  the  lai^  intestine  that  such  devia*  s^ment  of  the  canal,  with  a  portioa  of  lu 

tionsofposition  are  most  frequently  found.  In  a<i|joining  mesentery,  into  the  cavity  of  tbc 

the  caecum,  however,  they  are  by  no  means  next  or  following  segment, 
common ;  or  if  present,  are  generally  limited        The  anatomy  of  this  displaceneot  umj  \t 

to  a  descent  of  its  dependent  left  extremity  best  traced  by  a  brief  narrative  of  the  ttqa 

into  the  nelvis.    The  more  frequent  displace-  of  its  occurrence;  at  any  one  of  which  doU 

ments  or  the  ascending  and  descending  colon  mav  intervene. 

seem  usually   produced  by  changes,  which        Mobility  of  the  tube  is  an  essential  rcoiB- 

principally  engage  the  segments  Uiat  immc-  tion  of  its  production.      Hence  intiis-»u- 

diately  succeed  them.    Thus  the  transverse  ceptions  are  generally  Ibund   in   the  nai 

colon  sometimes  appears  to  be  wanting ;  being  intestine,  and  sometimes  in  thm  laife  into- 

converted  uito  a  narrow  arch,  with  the  con-  tine ;  but  rarely  or  never  in  the  doodnMuu. 
vexity  upwards,  and  having  sides  which  are        Irregular  contraction  of  the  moscukr  can 

no  way  distinguishable  from  the  ascending  seems  equalW  essential  to  their  occuimivt. 

and  descending  colon.     The  reverse  of  this  Hence  we  often  find  them  in  deftd  bodies  m 

state  is  even  more  common,  in  which  the  a  result  of  the  intestinal  ri^  Morfis.    MTUc 

arch,insteadofbeinghonzontal,  has  its  centre  their  occurrence  during  Lie  can  oftca  bt 

depressed  towards  the  hypogastrium,  so  as  to  traced  to  a  casual  diarrhoea,  which  seeat  u 

form  an  abrupt  vertical  bend,  with  the  con-  form  at  least  their  exciting  cause, 
vexity  downwards.     Here  the  neighbouring        They  are  almost  invanaUy  produced  bi 

ascending  and   descending  segments  of  the  the  reception  of  a  superior  into  an  infierw 

bowel  are,  as  it  were,  drawn  into  the  increased  segment  of  bowel.    It  woukl  tberafbct  ten 

length  of  transverse  colon,  so  as  to  be  them-  that  they  "  originate  as  a  kind  of  pcrvcftt4 

selves  greatly  shortened.     And  finally,  the  peristalsis: — tluit,  the  loi^tudinal  fibm  tv 

displacements  of  the  sigmoid  flexure,  which  maining  quiescent,  the  intestine  is  surpriatd  bi 

arc  even  more  common  than  the  preceding,  a  transverse  constriction,  the  rapid  advance «' 

resemble  them  in   the  modifications  whicn  which  hurries  the  contracting  portion  into  tk 

they  impress  on  the  normal  length  and  curva-  flaccid  and  dilated  part  immediately  aatciwr 

ture  of  the  tube.     Sometimes  they  merely  to  itself.'**    The  whole  of  this  process  sppen 

exaggerate  the  natural  curve  of  this  part ;  to  be  well  illustrated  by  the  ordinary  sctM 

sometimes  they  lengthen  it  at  the  expense  of  of  the  oesophagus,  the  lower  end  ciif  vhas 

the  descending  colon,  or  even  of  the  reo»  tube  undergoes  a  temporary  iatus  susrsfans 

turn ;  and  occasionally  the  curve  is,  as  it  into  the  stomach  at  the  aid  of  every  set  uc 

were,  transferred  to  the  latter  bowel.  Lastly,  deglutition.'^ 
the  sigmoid  flexure  is  sometimes  preceded  by        The  way  in  which  the  trans 

a  long  segment  of  tube,  which  carries  it  over  tion  ol  a  segment  of  intestine  lurthen 

to  the  right  iliac  fossa ;  where  it  is  so  fixed,  susception,  receives  some  illiiatrayina  br  si 

that  the  rectum  which  succeeds  it,  shares  its  frequent  occurrence  in  cases  where  a  ma^ 

displacement,  is  attached  to  the  right  sacro-  piform  tumour  is  attached  by  a  pediar  « 

iliac  symphysis,  and  only  gains  the  median  italk   to  the  interior  of  the  intestine.    Hen 

line  towards  the  middle  of  the  sacrum.  the  traction  exercised  by  the  stalk  ef  ^f 

The  origin  of  msny  of  these  displacements  tumour  on  the  wall  of  tlie  bowel  fraai  «Un 

is  scarcely  at  present  ascertained.    But  there  it    takes    iu  origin,  appears  to  mmi  tst 

is  little  doubt  that  they  are  often  produced  by  muscular  contraction  of  the  segnnit  mk/^t 

tight^acing,  as  above  siluded  to.     Such  a  con-  immediately  propels  the  tumour  iticil^  a 

jecture  is  confirmed  bv  the  fact,  that  they  ar«  producing  the  intua-suaceptioa. 
almost  limited  to  the  Kmale  sex.    They  seem        The  mechanical  obstructioa  ptodnceJ  I* 

to  occur  most  fi^uently  in  persons  who  have  >o  intua-eusception  is   probably  alwan  ■> 

borne  children.  indirect  result.    It  is  oerfaapa  aided  Im  iW 

We  have  next  to  notice  a  form  of  accidental  obliquity  of  the  reccivea  portioi^  the  ofcs  r*- 

displacement,  in  which  the  change  of  situation,  of  which  is  always  inclined  towards  the  m- 

though,  limited  in  amount,  is  much  more  se-  senteric  border  or  the  bowel.    This  «6lii^'- 

rious  in  its  results,  leading  to  an  obstruction  eeems  due,  partly  to  the  pledget  of  Bevsoi: 

that  is  usually  fiital.    It  includes  the  various  which  shares  the  occupation  of  the  omtf  ^ 

kinds  of  torsion,  and  the  intus-susception  or  receivinc  segment  of  ioteatioe ;  partiv  to  tte 

inversion  of  the  canal.  greater  distention  undcrfoae  by  the  £ec 


In  the  ionion  of  the  intestine,  a  portion  gin  of  the  bowel  above.     In  targe  !■!■»-«-*' 

of  bowel  is  more  or  less  twisted,  either  around  ceptiona,  the  meaentenr  tbua  tanas  a  i^« 

iu  own  axis,  or  around  a  centre  formed  by  strona  cord,  that  not  only  ties  dew*  ■■ 

a  variable  extent  of  the  neighbouring  mesen-  bowd  by  iu  inner  margin,  but  constiottc*  ^ 
tery.     The  parietes  of  the  tube  are  thus 

brought  into  contact  with  each  other,  with  •  Author,  Om.  €iL,  bl  17. 

the  ^ea  of  oompleuly  occluding  iu  calibre.  t  Sss  pw  81L 
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axis  o(  the  spiral  and  dilated  sclent  of  tube  brane  next  becomes  absolutely  broken  down  $ 

around  it    The  congestion  and  strangulation  so  as  to  form  a  granular  puJp.     This  pulp 

of  Lhe  vessels  of  the  peritoneal  fold,  as  well  covers  the  subjacent  tissues  with  a  layer  of 
as  o(  those  of  the  invaginated  bowel  itself,  variable  depth  ;  the  deficiency  of  which,  here 
soon  cause  a  swelling,  that  fixes  the  innermost  and  there,  lays  bore  the  submucous  areolar 
se^ent  firmly  in  its  abnormal  position.  An  tissue.  The  process  may  next  engage  this 
CMudatioD  of  serum  and  l>mpb  next  increases  and  the  muscular  textures  ;  either  imparting 
its  sue,  at  the  same  time  that  it  renders  these  to  the  latter  a  paler,  softer,  and  thinner  an- 
changes  of  situation  permanent  The  dila-  pearance  than  natural ;  or  implicating  the 
tatioD  of  the  preceding  part  of  the  canal,  by  whole  thickness  of  the  gastric  parietes,  and 
the  fluids  passed  into  it  from  above,  often  giving  them  a  gelatinous  appearance.  A  con- 
further  exaggerates  the  above  changes.  siderable  thinning  of  these  parietes  almost 

The  sloughing  which  firom  all  these  causes  always  accompanies  this  change,  and  is  some- 

finally  ensues,  sometimes  has  the  effect  of  times  so  great  as  to  cause  the  rupture  of  the 

setting  free  the  intus-suscepted  segment  in  organ,  and  the  effusion  of  its  contents.    Fi- 

the  cavity  of  the  canal.     Hence,  if  the  patient  nally,  in  extreme  cases,  the  contiguous  tissues 

iunive  until  this  separatbn  occurs,  the  dis-  of  the  belly,  and  especially  the  muscular  sub- 

cbar^e  of  this  s^ment  from  the  bowels  may  stance  of  the  diaphragm,  become  involved 

terminate  all  the  symptoms  of  obstruction ;  in  an  extension  of  this  process  from  the  sto« 

sod  leave  the  bowel  at  the  site  of  the  intus*  mach. 

susception  occupied   by  a  ring   of    lymph,        The  colour  associated  with  this  loss  of 

which  gradually  contracts  into  a  firm  cicatrix  consistence  is  very  variable.     In  some  cases, 

of  6brous  tissue.  there  is  a  complete  anaemia  of  the  gastric 

From  the  preceding  changes  in  the  size,  coats ;  in  others,  this  term  is  rendered  some- 
shape,  and  situation  of  the  digestive  canal,  we  what  less  applicable  by  the  presence  of  one 
pass  00  to  consider  the  abnormal  conditions  of  or  two  large  veins  distended  with  blood.  In 
iU  texture.  other  instances,  we  find  the  softened  part  of 

Safieumg  is  the  first  of  these  conditions  the  stomach  coloured  a  variable    shade  of 

which  claims  our  notice.  brown,  red,  or  even  black;  according  to  the 

in  rare  instances,  this  change  engages  the  <|uantity  of  blood  it  presents,  and  the  degree 
whole  of  the  digestive  canal,  to  which  it  im-  in  which  its  hue  has  been  altered  by  the  gas- 
parts  a  semi-transparent  gelatinous  appear-  trie  juice.  Finally,  in  many  cases  the  orgiui 
■nee,  and  a  pulpy  diffluent  consistence.  In  offers  no  appreciable  contrast  in  this  respect 
this  general  softening,  the  walls  of  the  canal  with  its  normal  state. 
sre  usually  diminished,  scarcely  ever  in-  It  is  firobable  that  these  softened  states 
creased  in  thickness.  Their  colour  is  gene-  of  the  digestive  canal  are  capable  of  being 
ndly  pale  enough  to  warrant  us  in  regarding  produced  by  very  different  causes.  Even 
them  as  in  a  state  of  aniemia.  But  they  af^er  setting  aside  all  those  instances  in  which 
Mtnetiraes  exhibit  those  various  shades  of  the  softening  has  been  preceded  by  symptoms 
dUroloration  which  are  present  in  the  more  of  inflammatory  action  during  lue ;  and  all 
iocaiized  forms  of  sofcenmg.  those  in  which  it  has  been  due  to  the  inges- 

The  latter  are  usually  found  in  the  sto-  tion  of  poisons  which  exert  a  direct  chemical 

Bach,  where  they  especttlly  occupy  the  car-  action  of  this  kiud ;  we  may  trace  the  process 

disc  pooch.    But  tney  are  sometimes  seen  to  three  causes,  which  often  coincide  in  its 

|a  the  large  intestine : — indeed,  in  most  sub-  production,  and  the  exact  share  of  which  it 

jerts,  the  roocous  membrane  of  this  part  of  is  therefore  often  difficult  to  estimate  in  any 

the  cinal  has  a  somewhat  softer  consntence  particular  specimen.    These  causes  are,  pu- 

thaa  that  of  the  small  intestine.  trefaction,  digestion,  and  altered  nutrition. 

it  is  in  the  stomach,  in  which  the  process        The  amount  of  influence  which  has  been 

of  softening  occnrs  with  most  frequency  and  exerted  by  putrefaction,  might  seem  very  easy 

intensity,  that  we  may  best  notice  the  details  to  determine.    But  we  cannot  always  esti- 

pf  this  change,    and  the  d^^rees  in  which  mate  it  by  the  date  which  has  elapsed  since 

it  cenerally  engages  the  different  tissues  of  death,  or  the  temperature  to  which  the  bod^ 

the  coats  of  the  canal.    Of  these  the  mucous  has  been  exposed ;  since  its  access  and  rapi- 

Bmhrane  is  that  which  always  seems  to  dity  vary  remarkably  according  to  the  state  of 

Milcr  first  and  most ;  in  which  the  process  the  organism,  and  the  nature  of  the  fiital  dis- 

appevs  to  commence,  and  to  which  it  is  often  ease. 

united.    At  first,  the  only  noticeable  change        The  capacity  possessed  by  the  secretion  of 

tt  a  dimimition  of  its  consistence :  a  change  the  stomach  for    digesting  its    coats  after 

which  either  occnpies  isolated  patches  of  its  death  is  one  which  will  obviously  depend  on 

iorfiice*,  or  is  apread  over  a  considerable  the  nature  and  amount  of  this  fluid  present : 

ntcnt  of  the  cartiiac  sac,  rendering  it  liable  and  will,  other  things  being  equal,  attain  its 

to  break  down  on  the  application  of  the  maximum  in  the  case  of  the  sodden  death  of 

slightest  preaaure.     Hence  if  a  portion  be  a  healthy  person,  soon  after  the  ingestion  of 

taken  between  the  bbdes  of  the  forceps,  it  food. 

wilt  coDie  away  between  them  on  exercising        The  softened  state  of  intestines,  which    is 

a  very  moderate  traction.    The  mucous  mem-  often  found  in    diarrhoea,  fever,  and  other 

•  Tboe  an  »metliiies  the  pfojecUog  sommits  of  d»«>rders,  -  as  well  as  the  peculiar  softening* 
»•  fi^gSB  Ibcmed  by  iU  mncoos  folds.  •  The  characters  of  this  softening  sppear  to  In- 
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of  the  stomach,  long  known  to  occur  in  ill-  and  extent  of  this  arterial  cootractioo  in  dif« 

nourished  infants,  or  in  cases  of  hydrocephalus  ferent  vessels,  will  obviously  be  cafMMe  of 

or  brain  disease,  —  point  just  as  decidedly  to  imparting  almost  any  moderate  amount  of 

the  influence  of  an  abnormal  state  of  nutri-  distention  or  congestion  to  the  terminal  act* 

tion  in  favouring  this  state.  works  they  respectively  supply.    And  at  a 

Lastly,  there  are  many  cases  of  acute  dis-  later  period  afler  death,  the  gravitatioo  of  the 

ease,  in  which  the  softened  stomach  is  more  now  stagnant  blood  may  distend  the  ve^di 

or  less  coloured  by  blood  that  has  stagnated  of  any  dependent  part  of  the  body.    B«t  the 

in  its  walls,  where  we  have  the  additional  dif-  congestion  of  one  part  impliet— other  thiap 

ficulty  of  determining  whether  this  congested  being  equal — the  drain  of  some  others  whicli 

condition  preceded  or  followed  death.  are  immediately  contiguous  to  it.     And  hence 

Hypenenda, — The  hypersemia  of  the  diges-  the  very  occurrences  which  can  cause  mod^ 
tive  canal  constitutes  an  abnormal  state,  the  rate  hypersmia  in  a  healthy  segment  of  ia- 
correct  appreciation  of  which  is  of  great  pa-  testine,  may  at  the  same  time  produce  a  ctf- 
thological  importance.  Of  course,  even  the  tain  amount  of  anaemia  in  another ;  and  aav 
loosest  interpretation  of  the  term  would  limit  therefore  diminish — and,  when  moderate,  fr- 
it to  an  increase  in  the  quantity  of  blood  pre-  move — a  state  of  simple  congestion  due  t9 
sent  in  the  vessels  of  the  alimentary  tube  ;  and  disease. 

would  thus  exclude  a  condition  which  is  ca-        It  would  be  easy  to  accumulate  instance* 

pahle  of  being  confounded  with  it :    namely,  of  the  fact  last  alluded  to.      The  state  of 

a  transudation  of  the  mere  colouring  matter  really  intense,  thou^  healthy,  bypeffWMs. 

of  the  blood  from  neighbouring  parts.  which  is  present  dunng  the  periodic  acttvitv 

But  there  are  many  circumstances  which  of  the  stomach  or  other  pnrta  of  the  cmmL 

render  it  very  difficult  exactly  to  determine  rarely  leaves  any  traces  after  death,  oslcai  ■ 

the  amount  of  true  hyperaemia  present  in  any  animals  who  are  examined  very  speedflt  aftff 

segment  of  the  digestive  canal  after  death.  this  event,  and  before  these  new  adjusuacnto 

Thus,  while  there  is  little  doubt  that  hyper-  of  its  circulating  fluids  have  had  time  to  take 

eemia  is  a  stage  of  almost  all  the  processes  place.    In  like  manner,  the  increaaed 

ordinarily  regarded  as  inflammatory,  as  well  larity  of  the  intestines  which 

as  of  those  which  result  in  the  deposit  of  cholera  or  diarrhcea  is  often  just 

adventitious  growths,  the  examination  of  the  pletely  effaced  after  death: — diaappearv  is 

digestive  canal  after  death  shows  that  this  short,  in  the  same  manner  in  which  the  fei* 

condition  by  no  means  accurately  coincides  ness  of  erysipelas  and  various  other  cntaneoai 

with  these  processes.    On  the  contrary,  it  is  disorders  rapidly  fiides  away  in  the  fin*  fev 

often  absent  in  the  very  cases  in  which  the  moments  that  immediately  follow  the  la* 

symptoms  during  life  might  best  entitle  us  to  breath. 

expect  it.     And  conversely,  it  is  often  present        But,  even  with  all  allowancea  for  soch 

where  death  has  been  the  result  of  accident,  sources  of  error,  the  condition  of  hvpciVBM 

or  of  disease  no  way  referable  to  the  organ  is  one  of  the  highest  significance  in  the  pacb^ 

which  is  the  seat  of  the  congestion.     We  are  logy  of  the  digestive  canal.     It  ia»  gcoienUT. 

therefore  bound  to  conclude:    (1.)  that  the  an  important  sign  of  diaeaae.^    And,  «ca 

presence  of  hyperaemia  in  any  part  of  the  di-  proper  attention  to  its  collateral  circumitaar r*> 

gestive  canal  does  not  necessarily  prove  this  its  import   need    rarely  be   mishttcfptctcii 

{>art  to  have  been  the  seat  of  disease  during  Thus,  as  regards  the  extent  of  the  proccast 

ife  ;  and,  (2.)  that  the  absence  of  hypenemia  an  intense  and  minute  oon^estioa  ' 

in  the  dead  structure  does  not  disprove  its  always  morbid ;  and  is  obvioualy 

previous  presence  in  the  living  organ.     And  likely  to  be  removed  by  the  pbe 

we  have  therefore  to  inquire  :  —  (1.)  What  death,  than  one  of  more  moderate  h)[ 

causes  can  produce  it  in  the  healthy  tube?  Again,  a  long  duration  of  the  abnormal 

g\.)  What  circumstances  can  effiice  it  from  larity,  as  in  Uie  hypersmia  of  chrome  dia 

e  diseased  tube  ?    And  (3.),  what  are  the  generally  brings  about  such  a  definite  ami 

marks  by  which  we  may  recognize  hyperaemia  manent  enlargement  of  the 

in  the  corpse,  as  a  true  and  characteristic  relic  as  evidently  tends  to  enable  then  better  u 

of  diseased  action  during  life  ?  resist  the  action  of  these  cadaveric    "^ 

It  is  to  the  phenomena  of  death,  as  this  In  other  instances,  a  similar  leaolt 

process  usually  aflects  the  organs  of  circu-  be  produced  by  a   prooesa   of  < 

lation,  that  we  must  first  look  for  an  answer  around  the  vetfeU^  and  by  changes  in  t^ 

to  the  above  questions.      A  very  cursory  structure  of  these  tubes  themsdwa. 

allusion  to  these  phenomena  may  suffice  to  however,  be  confessed,  that  we  do 

indicate,  in  what  manner  they  can  by  turns  meet  with  specimens  of  tolerahly  '~ 

imitate,  modify,  or  effiice  the  state  of  true  gestion  of  a  part  of  the 

hypenemia  occurring  during  life.    The  rigor  where  it  is  onljr  from  the  preacoce  or 

mor^  of  the  dying  arteries  flushes  and  dis-  of  correaponding  symptoma  dufiqg  hfc,  tiac 

tends  the  capillaries  beyond  them  with  an  ah-  we  can  coi^jecture  whether  the  stale  of  hypcr^ 

normal  quantity  of  blood.     The  degree,  date  aemia  has  preceded  or  followed  d^th 
.,,,..    ...       ....        ...           A^     A        Ofcourse,themcrehyperwmaofa«vart- 

stommcb,  the  gastric  juice  is  at  least  the  chief  im-  ^^7? :  —  either  by  an  increaaed  aOux.  or  Pt 

nisiUiita  agent  of  the  change.  a  diminished  reflux,  of  the  blood.     But  tli« 
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finrtor  "ictive**  form  of  congestion  may  ge-  the  nature  of  its  tissues,  and  to  the  mode  in 

nenlly  be  distinguished   from  the  latter  or  which  these  structures    are    arranged  with 

"passive"  variety.      The  active  hypercemia  respect  to  each  other.     Amongst  such  pre* 

is  immediatelv  attended  by  an  enlargement  in  disposing  causes  we  may  especially  notice,  that 

tbecsiibre  of  the  afferent  arteries;  the  pas-  the  greater  part  of  its  large  vascular  supply 

aire,  by  a  diminution  in  that  of  the  efferent  breaks  up  into  a  vast  and  dense  network  of 

Tooa.     Again,  the  former  usually  has  the  capillaries,  which    is    placed  in  the  closest 

colour  of  a  tolerably  scarlet  or  arterial  blood ;  proximity  to  the  free  surface  of  the  mucous 

the  latter,  that  of  a  darker  and  more  venous  membrane.     While  the  latter  structure  not 

fluid.    Lastly,  the  active  form  affects  chiefly  only  has   a   consistence  which  disease  can 

the  minute  arterial  branches  and  the  capiU  readily  reduce  below  what  is  necessary  for 

lariea ;  the  passive  is  most  prominent  in  the  the  mechanical  support  of  these  delicate  ves* 

veins  which  come  from  these  ultimate  vessels,  sels ;  but  is  the  constant  seat  of  muscular 

The  hyperemia  of  enteritis  and  of  cirrhosis  movements,  which  agitate  it  in  almost  every 

respectively,  might  weU  illustrate  this  con-  conceivable  plane, 

tnst.  The  extravasated  blood  may  either  occupy 

Amongst  the  varieties  of  hvpersfrmia,' we  the  interstices  of  the  intestinal  tissues,  or 

Dsy  notice  a  more  or  less  complete  limitation  may  make  its  way  into  the  cavity  of  the 

of  this  state  to  the  capillaries  of  particular  canal. 

tisraes.     Thus  the   microscope  sometimes  The  former  case  is  much  the  less  frequent 

reveals  a  congestion  of  the  gastric  or  intestinal  of  the  two.    As  we  might  infer  from  the  ana- 

nmcoos    membrane,    that  speciallv  engages  tomy  of  the  tube,  the  areolar  tissue  around 

those  capilhiries  which  surround  the  mouths  the  submucous  stratum  of  vessels  is  by  far 

of  its  tubes.     In  other  instances,  their  blind  the  most  frequent  situation  of  such  intersti* 

extftmities  exhibit  a  similar  state  of  iiyection.  Ual  haemorrhage. 

The  eiact  cause  of  such  partial  hypersemia  is  The  blood  which  is  effused  bv  haemorrhage 

Mvcely  known.    But  the  first  of  these  va-  into  the  cavity  of  the  tube  itself  may  be  either 

neties  appears   to    be   generally  connected  fluid  or  coagulated,  arterial  or  venous,  pure 

with  a  very  limited  amount  of  congestion.  In  or  mixed,  changed  or  unchanged.  With  respect 

accordance  with  this  fiict,  it  seems  frequently  to  the  latter  alternative,  we  may  poi^t  out, 

tooccnr  during  or  after  death.  that  blood  eflftised  into  the  digestive  canal 

Hamonkage, — Hsemorrhage  is  by  no  means  not  only  becomes  mingled  with  the  various 

an  omisual  morbid  occurrence  in  the  digestive  ingesta  and  secretions  which  may  chance  to 

cunl.  be  present,  but  gradually  undergoes  a  kind  of 

Of  course,  the  mere  presence  of  blood  in  digestive  process,  that  often  has  the  effect  of 

some  part  of  the  alimentary  tube,  affords  no  ereatly  modifying  its  colour  and  consistence, 

proof  that  it  has  been  derived  from  the  vessels  Hence,  where  the  extravasated  blood  has  been 

which  occupy  its  walls.     The  blood  which  sufficiently  exposed  to  this  action,  it  will  gene* 

reaches  the  pharynx  in  cases  of  haemoptysis,  rally  be  found  to  have  acquired  ad8rk,grumous, 

or  of  leabns  of  the  nose,  mouth,  or  pharynx,  or  even  black  colour,  and  a  peculiar  tarry  or 

ia  often  swallowed,  and  is  thus  introduced  almost  pultaceous  consistence.    While  con* 

into  the  stomach  or  bowels.     In  like  manner,  versely,  if  the  effusion  be  excessive  in  quan* 

hkiod  effused  into  the  ducts  of  the  liver  or  tity,  or  recent  in  occurrence,  it  may  be  pure 

psacreas,  may  be  carried  onwards  through  enough  to  testify  to  its  arterial  or  venous 

Hieae  tubes,  so  as  to  simulate  hsemorrhage  source.  A  small  quantity  of  blood  thus  altered 

into  the  intestinaJ  canal ;  or  the  blood  ex-  by  digestion  sometimes  simulates  the  colour 

trwrasated  into  cjrsts,  abscesses,  and  tumours,  and  appearance  of  inspissated  bile.    But  by 

stay  find  its  way,  through  some  abnormal  dOuting  the  sanguineous  mass  with  water,  its 

opening,  into  the  cavity  of  the  bowels.  dark- purple  or  blackish  hue  may  be  at  once 

It  was  formerly  supposed  that,  in  many  distinguished  ftt>m   the   rich  yellow  colour 

cssea  of  haemorrhage,  the  walls  of  the  vessels  which  is  proper  to  the  biliary  secretion.    And 

reoaiDed  oninjured ;  or,  at  least,  unaffected  a  microscopic  examination  would,  of  course, 

by  sny  definite  solution  of  continuity:  the  assist  (or  even  replace)  this  means  of  diagnosis, 

blood  being  set  free  from  its  channels  by  The  nature  of  these  intestinal  hsmorrhages 

"exhalation'*   throoefa  their  porous  walls,  is  very  various.      Apart    from    mechanical 

Bat  we  now  know  that  this  aoctrine  is  in*  injuries  of  the  canal  by  foreign  bodies  ap* 

correct ;  that  the  walls  of  even  the  finest  plied  to  it  from  within  or  from  without,  we 

capilbuics  have  no  pores  of  appreciable  mag*  may  classify  (but  scarcely  separate)  them 

lutttde,  such  as  are  necessary  for  the  transit  into  haemorrhages  from  two  sources : — from 

of  blood-corfNiacles :    and  hence  that  the  abnormal   states  of  the  vessels  themselves ; 

**  eitravaaatkm "  of  these  structures  b,  ipto  and   from  dbeased  conditions  of  the  con* 

^Kto«  apniof  that  some  blood*vessel  has  been  tiguous  tissues. 

niptured.      That,  amongst  the   myriads  of  As  examples  of  the  former  variety,  we  may 

these  auonte  tubes  present,  we  often  foil  to  adduce  the  haemorrhage  produced  by  the  nip* 

<^cteet  the  exact  seat  of  the  lesion,  need,  of  ture  of  an  atheromatous  artery ;  or  the  ex* 

course,  little  surprise  us.  travasation  which  occurs  in  cirrhosis  from 

The  frequency  with  which  haemorrhage  oc-  obstruction  and  distention  of  the  portal  veins, 

can  io  the  digestive  canal,  seems  related  chiefly  The  haemorrhage  of  inflammation,  of  ulcer- 

to  the  noabcr  and  delicacy  of  its  vessels,  to  &ion,  of  atony,  may  be  referred  to  the  second 
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varict}'.     But  even  here,  just  as  it  is  evident  which    bathes    the    interstices  of  its   tis- 

that  lesions  of  the  vessel  themselves  always  sues,  on  the  other.      Of  the  two  contra-t* 

constitute  the  immediate  cause  of  the  ex-  thus   implied,   that  of   quality  is  obviousy 

travasation,  so  we  can  hardly  doubt  that  such  much   the   more    important.      Thus,   *hue 

lesions  may  (and  often  do)  form  a  predomi-  the  copious  interstitial  juices  of  the  s^mLa 

nant,  though  not  an  exclusive,  element  in  the  but   flaccid   intestine    of   a    ver}-  corp-ilm 

process.  person,  offer  little  difference  from  those  o? 

Jnfammation.  —  Inflammation     constitutes  the  typical  healthy  adult,  save  in  their  (s) 

the  most  frequent  and  important  of  all  the  to  speak)  more  diluted  state, — orwh''.eil-c 

morbid   conditions   of  the  alimentary  canal,  intestine  of  a  dropsical  abilonien  is  chieSy 

Indeed,  there   sire  very  few  of  these  condi-  enlarged  by  an  increase  of  the  ordinary  iiuid 

tions    with    which    it   is    not   more   or   less  of  its  submucous  tissue, — the  vessels  of  ihe 

directly  concerned.      It  is  generally,  if  not  jd-  inflamed    alimentary   tube   take  on  what  is 

ways,  preceded  by  hypera?nn'a  ;  often  by  down-  more   or  less  a  new,  as  well  as  an  increa^nl 

riudit  luemorrhage  ;  anditself  usually  precedes  action;   by  virtue  of  which  they  pour  OLt, 

the  occurrence  of  ulceration  and  gangrene,  into  the  tissues  or  the  cavity  of  the  aiiol 

It   is  the  necessary  rcsidt  of  mechanical  in-  fluids  which  a-e  very  different  to  those  i>ir- 

jury  to  the  various  tissues  of  the  tube ;  and  mally  present  in  this   situation.     I'sin?  the 

is  often  an  immediate  consequence  of  the  dis-  term  "  exsudation '*  in   this  restricted  sen-c, 

easL's   or   injuries    of    nei^hbourini:    orjjans.  we  should  scarcely  do  wron<:  in  re^ardini:  it 

Tlicre  is  little  doubt  that  it  is  often  concerned  as  the  chief  feature  of  the  inflaramator)  pro 

in  the  production  of  those  conditions  which  cess  ;  and  as  an  appearance  which,  when  seen 

we  at  present   include   under   the   name  of  accompanied  by  the  ordinary  marks  of  hj- 

hypertrophy.    Audit  is  also  capable  of  being  peraemia,  quite  entitles  us  to  affirm  that  the 

evoked    by    the    presence    of    adventitious  part  in  which  it  is  situated,  \i  as  the  se;:t  oi 

growths,  even    though    their  origin  may  be  inflammation  during  life, 
regarded    as    independent   of    its   presence.         And  not  only  does  the  presence  of  exsnda- 

Finally,  it  constitutes  one  of  the  most  charac-  tion  form  the  characteristic  mark  of  inflam- 

teristic  phenomena  by  which  various  diseased  raation,  but  the   basis   of   the  classifiration 

states  of  the  blood  decliu-c  their  influence  on  under  which  we  may  best  arrange  the  varie- 

the  system.  ties  of  this  process. 

Such  a  diversity  in  the  forms  of  the  inflam-  Thus  according  as  the  characters  of  mucus 
matory  process,  as  it  aflccts  the  intestinal  pus,  or  amorphous  protein,  predominate  in 
tube,  might  well  lead  us  to  expect  variations  the  exsudation  poured  out,  we  distinguish  the 
at  least  as  considerable  and  numerous  in  its  process  which  has  given  rise  to  it  as  calanlrJ, 
nature.  These,  however,  the  space  allotted  to  jmrifonny  or  croupt/  inflammation.  The  ra- 
the i)resent  article  will  not  allow  us  even  to  pidity  of  its  effusion  is  at  least  a  frequnit  anJ 
sketch.  As  little  can  we  enter  upon  the  dif-  miportant  element  of  these  peculiarities  Mhicti 
ficult  subject  of  its  true  pathological  relations  are  summed  up  in  the  epithets  '^  acute"  and 
to  the  other  morbid  processes  just  alluded  to.  **  chronic/*  And  finally,  as  regards  its  extent 
We  must  be  content  to  accept  the  term  in-  and  situation,  it  not  only  ranges  from  an  in- 
flammation as  it  is  ordinarily  made  use  of;  flammation  of  the  mucous  surtace  only,  to  one 
and  to  enumerate  its  appearances,  as  they  arc  which  successively  involves  the  subjacctit 
usually  seen  in  the  dead  body.  muscular  and  peritoneal  coats,  but  may  even 

The  mere  existence  of  congestion  we  have  specially  affect  the  submucous  areolar  tivsn^ 

already  found  to  be  no  certain  indication  of  of  the  canal,  or  engage  certain  parts  ot  us 

the  inflammatory  state ;  but,  on  the  contrary,  secretory  apparatus  in  the  shape  of  its  tubc^ 

one  which  would  often  deceive  us,  if  viewed  or  follicles.     Each  of  these  modification^^  »ii' 

in  this  light.     And  though  the  presence  of  an  be  noticed  in  a  few  words. 
exsudation   forms   a   test  which    is    far  less         The  cff^a/rW  inflammation  of  the  mucous 

fre(|uently   fallacious,  yet    even    it    requires  membrane   offers   precisely   the  appearances 

some  qualification,  before  it  can  be  accepted  seen   in   catarrh   of  other  mucous  surfaces, 

as  tantamount  to  proof  of  inflammation.    For  The  numerous  vessels  of  the  membrane  ei|»- 

just  as,  to  speak  physiologically,  it  is  the  very  bit  a  state  of  more  or  less  intense  hyperrnua, 

office   of  the   blood-vessels  to  mediate  and  giving  it  a  corresponding  shade  of  that  red 

permit  an  exsudative  process  of  definite  na-  colour  which  is  generally  producible  by  ^' 

ture  and  amount,  so  slight  diftbrences  of  the  cular  injection.     This  increase  of  vascularity 

exsuiled  fluid  in  both   these  res[)ects,  from  is   stated   by   Rokitansky  to  be  chiefly  visi- 

that  normally  poured  out,  are  not  even  in-  ble,  sometimes  in  the  villi,  sometimes  arounJ 

compatible  with  health,  much  less  character-  the  follicles.     But  it  seems  to  me  that  its 

istic  of  inflammation.     Hence,  in  saying  that  being  limited  to  the  latter  is  of^en  due  to  the 

"exsudation"  is  a  main  feature  of  inflanuna-  contraction  of  the  villi*  having  thrown  bad 

tion,  we  are  using  the  word,  not  so  nuich  to  the  blood  they  contain,  into  the  adjoining  iw- 

express  an  isolated  fact,  as  to  imply  a  com-  licular  network  with  which  they  anaslonio5e. 

pari  son  :  —  an  exsudation,  of  such  a  quality.  The  exsudation  thrown  out  in  this  for«' <^' 

and  in  such  a  quantity,  as  to  ofllr  a  marked  inflammation,  may  be  traced  in  two  situations- 

contrast   with  the    specific    fluid    which    is  — in  the  textures  of  the  canal  itself,  aoJ '" 

()oured  out  by  a  secreting  organ,  on  the  one 
land  ;  or  with  the   healthy  nutritional   fluid  ♦  Compare  p.  54. 
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Uf  conteota.    In  the  former,  it  gives  a  soft-  microscopical  characters.    It  is  usually  ac- 

ened,  swollen,  relaxed^  and  watery  appearance  companied  by  a  swollen  and  sodden  state  of 

to  sU  the  coats  of  the  tube,  and  especially  to  the  various  textures,  such  as  ereatly  exceeds 

kt  epithelium  and  submucous  areolar  tissue,  that  noticed  in  the  catarrhal  inflammation. 

In  the  Istter,  we  notice  certain  changes  in  the  The  redness  and  vascularity  of  these  tissues 

fluids  poured  out  upon  the  inner  surface  of  the  is    sometimes    also    increased   in   intensity, 

tube.    The  contrast  between  these  fluids  and  Often,  however,  the  bowel  acquires  a  grayish 

those  which  are  present  in  health  is  probably  or  ashy  gray  hue ;  or  a  dark  reddish  brown, 

closeJy  analogous  to  that  which  obtains  in  or  even  slate-colour.    The  latter  ^appearances 

other  catarrhs.    The  specific  normal  secretion  are    chiefly  characteristic     (as    Kokitansky 

is  arrested,  and  is  replaced  by  a  variable  points  out)  of  the  duration  of  the  disorder, 

(usually  a  large)  quantity  of  a  thin  watery  It  may  be  conjectured  that  these  varieties  of 

fluid.    The  effusion  of  this  fluid  coincides  colour  depend  upon  phenomena  of  at  least 

with  the  detachment  of  the  proper  epithelium  three  kinds.    The  paler  tint,  where  not  due  to 

of  the  mucous  coat  from  the  subjacent  base*  an  interstitial  deposit  of  pus,  seems  dependent 

ment  membrane  ;  a  process  that  is  generally  on  an  abnormal  influence  which  the  disease 

followed  by  the  shedding  of  large  numbers  of  exercises  upon  the  circulation  of   the  part, 

imperfect  or  abortive  cells,  which  take  their  obstructing  in  some  way  the  flow  of  blood  in 

origin  in  the  same  situation.     The  admixture  its  vessels ;  an  obstruction  which  the  micro- 

of  this  cell-growth  imparts  to  the  catarrhal  scope  permits  one  to  suspect  is  rarely  due  to 

exsudatbn    its    well-known    gelatinous    or  the  mere  physical  effects  of  the  surrounding 

nocous  characters,  and  viscid  consistence ;  exsudation.     The  various  shades  of  red  and 

properties  which  the  microscope  shows  are  brown  appear  to  be  determined  by  the  changes 

partially  due  to  the  solution  and  rupture  of  undergone  by  blood,  which  has  either  stagnated 

these  delicate  cells,  causing  the  escape  of  their  within  the  vessels  or— what  is  much  more 

contents  into  the  surrounding  fluid.     The  firequent  —  been  extravasated    from     them, 

latter  is  either  transparent,  or  of  a  cloudy.  And  the  darker  bluish  or  blackish  tints  are 

whitish,  reddish,  or  grayish  colour.    The  last  evidently    caused    by  a    variable   quantity 

of  these  appearances,  when  not  due  to  an  of  black  pigment,  which  probably  forms  the 

admixture  of  foreign  ingredients,  is  mainly  last  relics  of  a  similar  degeneration  of  the 

derived  from  the  quantity  of  these  cells,  many  blood,  in  the  shape  of  masses  of  accrete  (and 

of  which  generally  assume  more  or  less  of  the  now  insoluble)  colouring  matter.    With  ordi- 

characters  of  pus.     The  reddish  hue  is  due  nary  care,  an  admixture  of  biliary  colouring 

to  an  admixture  of  blood,  by  that  process  of  matter  can  rarely  be  mistaken  for  these  ab- 

hemorrhage  which  so  frequently  results  from  normal  products.      The  production   of  pus 

congestion    in  the  delicate    mucotu    mem-  may,  however,  take  pkice  in  a  less  diffuse 

hfsnes.  form,  and  by  a  much  more  rapid  process. 

The  punfitrm  wariety  of  inflammation  might,  than  that  which  causes  the  discharge  of 
it  first  sight,  aeem  scarcely  worthy  of  die*  puriform  mucus  from  an  inflamed  mtes- 
tinction  firam  the  catarrhal.  For  the  two  tinal  surface.  These  acute  local  suppura- 
Bcrge  into  each  other  by  inniunerable  grada-  tions,  as  we  may  call  them,  often  at  once  strip 
tkms  in  the  diaracter  of  their  exsucution.  off*  the  whole  of  the  cell-growth  that  normally 
And  the  general  tendency  of  catarrh  of  the  covers  the  basement  membrane  of  the  mucous 
Bucoas  surfaces,  to  end  in  the  production  of  coat ;  and  then  immediately  proceed  to  erode 
pus,  ia  too  well  known  to  require  any  com-  and  ulcerate  the  subjacent  textures.  These  ul- 
nent  But  while  there  always  seems  sufficient  cerations  seem  peculiarly  liable  to  form  sinuses, 
reason  for  distinguishing  it  as  a  separate  stage  by  extending  in  various  directions  through  the 
of  the  tttffammatory  process  in  the  digestive  loose  and  yielding  submucous  areolar  tissue, 
canal,  there  are  circumstances  which  render  In  rare  instances,  scattered  abscesses  are 
it  not  iaqm>bable  that  the  mucous  and  puri-  found  in  this  situation  ; — abscesses  which  are 
fern  inflammations  of  the  intestinal  canal  are  occasionally  so  isolated  from  each  other,  as 
often  distinet,  both  in  their  origin  and  nature,  to  appear  due  to  a  process  of  purulent  infec- 
Thos  there  are  some  catarrhal  infections  of  the  tion  by  means  of  the  vessels  themselves,  and 
bowels,  in  which  lapse  of  time  seems  to  have  not  to  any  mere  extension  of  a  continuous 
no  efcet  whatever  in  exchanging  mucus  for  suppurating  cavity.  Finally,  in  extreme 
pas ;  while  there  are  others  in  which  this  moi^  eases,  the  whole  of  the  tunics  become  so  in- 
hid  product  appears  to  be  formed  very  speedily,  filtrated  with  pus  throughout,  as  to  forma 
or  even  at  oi»ce«  And  that  there  are  many  soft  or  pulpy  yellowish-my  mass ;  which 
cases  which  we  should  find  it  difficult  to  breaks  or  tears  up  on  applying  the  slightest 
sssign  to  one  or  other  of  these  divisions,  is  an  violence  ;  and,  if  life  be  sufficiently  prolonged, 
ob^^tioo  which  wcmld  equally  apply,  not  only  becomes  converted  into  a  rotten  membranous 
to  all  the  other  varieties  just  alluded  to,  but  slough. 

to  aknost  all  the  classifications  we  are  com-  The  croupy  or  dipkikeritic  variety  of  inflam- 

pelled  to  use  in  describing  the  various  results  mation  is  distinguished,  as  its  name  implies, 

of  disease  on  the  healthy  organism.  chiefly  by  the  greater  consistence  of  its  exsu- 

Tbe  presence  of  pus  in  any  considerable  dation  ;  which,  in  well  marked  cases,  forms  a 

quantity,  is  of  course  easily  recognized  by  more  or  less  solid,  opaque,  white,  or  yellow 

the  ghory  consistence  and  yellow  colour  it  mass,  and  is  generally  moulded  to  the  shape 

mparts  to  the  exsuded  fluids  as  wdl  as  by  its  of  the  inflamM  suHace,  as  a  false  membrane 
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of  variable  thickness.     It  is    almost  always  and  presents  an  amorphous  granular  appear- 

the  result  of  a  rapid  or  acute  inflammatory  ance  under  the  microscope.      In  exceptiov.iJ 

process.     Hence  it  is  for  the  most  part  found  cases,  it  varies  from  this  description : — in  ihe 

connecteil  with  an  intense  redness  and  vas-  firmer  deposits,  by  offering  an  indistinctly  6- 

cularity  of  the  whole  depth  of  the  mucous  brillated  texture ;  in  the  softer,  by  extiibitin* 

membrane.    And  this  appearance,  which  often  numerous  highly  refractile  (and  probably  t'att\) 

extends  to  all  the  other  tunics  of  the  bowel,  molecules  of  variable  size.    (7.)  The  apjjlsca- 

in    some    instances   rapidly   merges    into    a  tion  of  re-agents  under  the  microscope,  !^etTO? 

slouiihy  or  even  gangrenous  state,  to  indicate  a  corresponding  variety  of  compo- 

The  exsudation  of  this  croupy  lymph  sition  in  these  various  forms  of  the  croupy 
occurs  in  a  variety  of  morbid  conditions.  As  exsudation.  At  any  rate,  this  ver}'  impertl-ct 
an  idiopathic  disease  of  the  canal,  its  effusion  mode  of  examination  permits  us  to  conjecture 
is  very  rare.  In  some  of  the  exanthemata,  that  these  exsudations  consist  in  great  part  of 
and  especially  in  scarlet  fever,  it  is  occasion-  protein-compounds,  which  possess  very  dii- 
ally  poured  out  over  a  very  large  extent  of  ferent  degrees  of  solubility  in  different  casei, 
the  inflamed  mucous  surface  of  the  alimentary  and  are  capable  of  undergoing  a  partial  de- 
tube.  In  the  tuberculous  ciichexia  it  is  also  generation  into  a  fatty  material. 
now  and  then  effused.  In  the  inflammation  pro-  The  acute  and  chronic  varieties  of  inflam- 
duccd  by  mechanical  injuries,  we  may  gene-  mation,  like  the  preceding,  merge  into  each 
rally  observe  it;  mingled,  of  course,  with  blood,  other  by  infinite  shades  of  resemblance 
where  there  has  been  any  lesion  of  the  blood-  But  they  are  contrasted  by  a  numl)er  of  cir- 
vessels.  Finally,  in  cases  of  poisoning  by  irri-  cumstances,  all  of  which  seem  more  or  less 
tant  substances,  its  presence  is  by  no  means  dependent  on  the  rate  and  duration  of  the 
uncommon.     Here,  however,  it  is  important  process. 

to  distinguish    it   from    the   false   membrane         Thus  the  acute   infiamniution   presents  % 

which  is  often  produced  by  the  chemical  efl^ect  maximum  both  of  hyperaemia  and  effusion; 

of  the  poison  on  the  membrane  itself,  and  on  the  latter  having  usually  either  a  croupy  ap- 

the  exsudation  it  subsequently  pours  out.  pcarance,  or  a  more  or  less  purulent  coippiv 

The    morphology  of  the  proteinous  mass  sition.      It  involves  a  greater  depth  of  tiie 

poured  out  under  these  very  different  morbid  mucous  membrane  ;  and  often  spreads  to  ihf 

states,  seems  to  be  even  more  variable  than  subjacent  muscular  and  peritoneal  coats,  st>  as 

its   physical   and    chemical  properties.     The  to  cover  various  portions  of  the  latter  with 

observations  which  the  author  has  hitherto  lymph.     In  its  most  intense  form,  it  may  even 

been  able  to  make,  would  lead  him  to  infer  the  convert  the  whole  of  the  intestinal  paricia 

following  conclusions  : — ( I.)  The  croupy  ex-  into  a  comparatively  uniform  mass,  of  a  tlirty- 

sudation  of  the  intestinal  mucous  membrane  red  colour,  and  a  rotten  (or  almost  friabie) 

generally  contains  a  considerable  proportion  of  consistence. 

a  cell-growth;  which  is  an  abortive  epithelium,         The  chronic  variety  of  inflammation  chitdy 
homologous  with  that  of  the  healthy  struc-  testifies  to  its  duration  by  the  presence  ot 
ture.     (2.)  The  amount  of  this  constituent  some   one  or  other  of  the  following  pecu- 
attains  its  maximum  in  the  tough  white  lymph  liarities  :  —  Its   colour  varies   from  pale  red 
thrown  out  during  the  acute  inflan)mation  of  to  dark  brown  or  blackish  red ;    variations 
a  previously   healthy  organism;  for  exanjple,  which  are  due  to  the  exsudation  being  mixed 
in  the  lymph  of  the  inflammation  that  follows  with  more  or  less  of  blood  or  pigment,  as  be- 
mechanical  injuries  of  the  bowel,  or  in  the  fore  alluded  to.     Its  consistence  is  less  rr> 
croupy  casts  of  the  intestine,  sometimes  voided  gularly  affected,  but  is  often  increased  by  a 
in  the  earlier  stages  of  scarlet  fever  or  cholera,  kind  of  hypertrophy.  The  exsudation  is,  on  the 
(3.)  The  form  of  this  constituent  is  never  that  whole,  in  smaller  quantity;  and  of  a  less  crou\^y 
of  the  columnar  cell  proper  to  the  healthy  or  albuminous  quality.     And  finally,  it  Is  ex- 
membrane;  but,  even  when  best  developed,  ceedingly  prone  to  pass  into  ulceration, 
rarely  exhibits  more  than  its  cytoblast,  devoid        Concerning  the  inflammations  of  the  \mo\js 
of  an  outer  cell-wall.     (4.)  The  degeneration  microscopic  constituents  of  the  mucous  mtrm- 
of  these  cytoblasts,  as  marked  by  the  disap-  brane,  it  must  be  confessed  that  our  knowledge 
pearance  of  their   distinct  nucleus,  and   the  is  at  present  very  limited, 
appearance  of  more  refractile    and  granular         In  most  instances,  the  villi  and  tvbes  appear 
contents,  mark  their  transition  to  the  charac-  to  share  pretty  equally  in  the  disease.    Ot  the 
ters  of  true  pus-corpuscles;  which  thus  be-  two  involutions  of  the  mucous  surface,  how- 
come  admixed  with  the  croupy  substance,  and  ever,  the  villi  seem  the  most  liable  to  suffer; 
communicate  to  it  the  softer  consistence  and  a  fact  for  which  it  would   be   easy,  though 
yellower  colour  of  pus.     (;3.)  The  mininuun  scarcely  justifiable,  to  assign  a  mechanical  cx- 
of  this  modified  cell-growth  is  found  in  the  planation.     In  some  instances,  the  blinder- 
chronic  forms  of  inflanunations  of  the  mucous  trenjities  of  the  gastric  or  intestinal  tubes 
membrane,  and  in  the  cachetic  states  of  the  appear  to  suflfer  disproportionately,  as  corn- 
system  ; for  exam()le,  in  the  exsudation  as-  pared  with  their  upper  extremities,  and  with 

Kociated    with   the   tuberculous   state.      (G.)  the  general  surface  of  the  canal.  In  suchca*« 

The  bulk  of  such   de[)osits  is  a  mass,  which  we  may  often  see  the  capillaries  around  thei>e 

generally  has  a  yellowish  colour,  and  is  rarely  blind   extremities   deeply    injected,   or  their 

ujixed   with   small   masses  of  black  pigment,  blood  cxtravasated  into  the  cavity  of  the  tube; 

This  mass  possesses  a  soft  friable  consistence,  and  in  other  instances,  their  natural  cell  con- 
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tents  may  be  seen  exchanged  for  a  dark  sod-  general,  and  engages  the  whole  mucous  mem- 
ened  mnular  mass.  Precisely  similar  changes  brane  of  the  lower  part  of  the  ileum.  It  sub- 
are  onen  seen  in  the  matrix  of  the  tubes  and  sequently  increases  in  intensity,  and  at  the 
of  the  villi ;  in  which  latter  situation  they  are  same  time  becomes  limited  to  the  neighbour- 
generally  accompanied  by  a  loss  of  the  in-  hood  of  the  affected  follicles ;  so  that  these 
vesting  epithelium.  are  surrounded  with  minute  rings  of  injected 
The  closed  JbiUdet  of  the  alimentary  canal  vessels,  which  are  visible  from  the  mucous  sur- 
are  the  seat  of  various  changes:  some  of  face,  or  can  be  seen  gleaming  through  the 
which  are  obviously  connected  with  an  in-  transparent  peritoneum  as  dark  vascular  points 
flammatory  state;  while  others  probably  have  or  streaks.  The  microscope  traces  this  conges- 
an  equally  definite,  though  less  direct,  relation  tion  into  the  small  vessels  (and  especially  the 
to  it.  veins)  which  intervene  between  the  several 

An  unusual  number  of  these  follicles  seems  follicles. 
to  be  one  of  their  most  frequent  abnormal  The  latter  phase  of  congestion  marks  the 
conditions.    In  such  cases  we  may  often  find  access  of  the  next  stage :  which  corresponds 
them  strewn  thickly  through  the  submucous  to  the  exsudation  and  deposit  of  a  new  sub- 
areolar tissue  of  the  stomach,  the  small  in-  stance  within  the  follicles,  and  (to  a  lesser 
testine,  the  large  intestine,  or  even  the  entire  extent)  in  the  submucous  tissue  of  their  im- 
alimentary  canaL  mediate  neighbourhood.    The  infiltration  dis- 
But  not  only  may  it  be  doubted  whether  tends  the  several  follicles  with  a  mass,  which 
this  increase  in  their  number  is  due  to  an  in-  gives  them  a  grayish,  grayish  red,  or  bluish- 
flamroatory  process,  but  even  whether  it  is  a  red  colour ;  and  a  more  or  less  firm  or  pulpy 
real  occurrence.   For  in  many  instances  there  consistence.    They  thus  acquire  a  thickness 
can  be  little  question,  that  these  follicles  are  ( 1 — 2  lines)  that  raises  them  considerably 
not  so  much  really  multiplied  in  number,  as  re-  higher  than  the  aifjacent  surface,  and  causes 
vealed  in  increased  numbers  by  their  universal  them  to  stretch  the  mucous  membrane  above, 
and  extreme  distention.  Below,  they  rest  on  the  muscular  tunic.    Of 
We  have  aeen^  that  their  apparent  number  course  the  shape,  extent,  and  situation  of  the 
varies  greatly  in  different  individuals ;  that,  in  follicles  thus  brought  into  view,  is  that  of  the 
children,  they  are  generally  very  numerous  and  original  structures.    Thus,  in  the  case  of  the 
distinct ;  and  that  even  that  healthy  afflux  of  agminate  follicles,  we  see  an  oval  or  elliptical 
b\ood,whichobtainsduringthe  act  of  digestion,  patch  that  runs  lengthwise  alons  the  free 
renders  them  unusually  prominent  and  visible,  margin  of  the  bowel.     While  in  the  solitary 
Hence  it  is  to  the  presence  or  absence  of  follicles,  we  find  small  round  granules,  of 
other  circumstances  indicative  of  disease,  that  about  the  size  of  a  millet  seed,  or  a  very  small 
we  must  look  for  evidence  as  to  the  really  pea,  irregularly  scattered  over  the  intestine, 
morbid  character  of  an  increase  in  the  num-  The   mass  itself  exhibits  under  the  mi- 
her  or  sixe  of  these  follicles.    Wherever  we  croscope,  the  ordinary  constituents  of  the 
find  these  alterations  associated  with  a  gene-  normal  pulp  of  the  follicle:  mingled,  however, 
nX  dyscrasia,  or  with  marks  of  congestion,  h»-  with  a  variable  quantity  of  blood ;  and  with 
morrhage,  or  inflammation  in  the  surrounding  an  amorphous  granular  substance  in  larger 
tissues,  or  with  a  change  in  the  character  of  quantity,  and  of  a  browner  hue,  than  natural, 
the  contents  of  the  follicle  itself,  there  we  are  The  softening  and  breaking  up  of  this  pulpy 
entitled  to  regard  them  as  indicative  of  a  mass  constitutes  the  next  stage  of  the  change, 
morbid  process.    And  conversely,  where  none  In  general,  it  occurs  simultaneously  over  the 
of  these  appearances  are  present,  we  must  be  whole  of  the  agminate  follicle :  and  thus  de- 
content  to  suspend  our  judgment  on  this  taches  from  the  subjacent  muscular  tunic,  not 
poin^  only  the  new  deposit,  but  the  follicles  them- 
In  typhoid  fever,  these  follicles  become  selves;  together  with  the  areolar  tissue  by 
the  seat  of  a  definite  morbid  process  ;  which  which  they  are  connected  to  each  other,  and 
not  only  constitutes  a  specific  element  of  the  the  tubes  and  villi  of  the  mucous  membrane  by 
disease,  but  fumbhes  the  pathognomonic  lesion,  which  they  are  covered.     In  other  instances, 
which    seems  to  dicute  many  of  the  de-  the  several  follicles  are  softened  and  detached 
tails  that  distinguish  the  typhoid  from  the  separately,  or  in  clusters  of  two  or  three  only; 
other  varieties  of  fever.    ^  so  as  to  leave  some  of  the  tubes  and  villi 
The  typhoid  process  in  the  intestine  is  which  normally  occupv  their  intervals.    In 
umont  limited  to  these  follicles,  of  which  it  some  cases,  a  portion  of  the  patch  undergoes  a 
^gagCB  both  the  agminate  and  solitary  va-  modified  process;  in  which  the  contents  of  the 
i^ties.  Amongst  the  agminate  follicles,  those  follicle  seem  to  make  their  exit  through  small 
are  most  affected  which  lie  nearest  to  the  ilio«  openings    at  their  projecting  summit,    with 
cacal  valve.    The  same  rule  applies  to  the  little  or  no  disturbance  of  the  adjacent  tissues. 
solitary  follicles,  both  in  the  small  and  the  Finally,  in  certain  instances,  more  or  fewer 
Ivge  intestine.    In  the  latter  segment  of  the  of  the  follicles  are  said  to  undergo  a  retro- 
^^1*  the  change  rarely  extends  beyond  the  grade  change,  in  which  their  contents  undergo 
^^jji^^ttof  the  ccecum  and  ascending  colon.  absorption,  without  either  sloughing  or  de* 

The  process  appears  to  commence  by  a  stage  hiscence. 

of  congestion  or  h^perxmia.    This  is  at  first  The  removal  of  the  new  deposit  leaves  the 

characteristic  tvphoid  ulcer ;  the  shape,  size, 

*  See  p.  860.  and  situation  of  which  are  therefore  precisely 
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of  variable  thickness.     It  is   almost  always  and  presents  an  amoqihoos  granubr 

the  result  of  a  rapid  or  acute  inflammatory  ance  under  the  microscope.     In  ezccpdonsl 

process.     Hence  it  is  for  the  most  part  found  cases,  it  yaries  from  this  descripCiDQ :— in  the 

connected  with  an  intense  redness  and  vas-  firmer  deposits,  by  offeriog  an  iodisttactly  fi- 

cularity  of  the  whole  depth  of  the  mucous  brillated  texture ;  in  the  softer,  by  exhiiitiag 

membrane.   And  this  appearance,  which  often  numerous  highly  refractiie  (and  probaUy  te}) 

extends  to  all  the  other  tunics  of  the  bowel,  molecules  of  variable  sise.    (7.)  The  apphoi- 

in  some    instances  rapidly  merges   into    a  tion  of  re-agents  nnder  the  microscope,  secai 

sloughy  or  even  gangrenous  state.  to  indicate  a  corresponding  variety  of  coopo- 

The  exsudation  of  this  croupy  lymph  sition  in  these  vanous  forms  of  the  ttoapf 
occurs  in  a  variety  of  morbid  conditions.  As  exsudation.  At  any  rate,  this  very  inperfeit 
an  idiopathic  disease  of  the  canal,  its  effusion  mode  of  examination  permits  us  to  coqiectut 
is  Ycry  rare.  In  some  of  the  exanthemata,  that  these  exsudations  consist  in  great  part  of 
and  especially  in  scarlet  fever,  it  is  occasion*  protein-compounds,  which  poaaeaa  very  dtf* 
ally  poured  out  over  a  very  large  extent  of  ferent  degrees  of  solubility  in  dilbrcBt  esses, 
the  inflamed  mucous  surface  of  the  alimentary  and  are  capable  of  undergoing  a  partkl  de- 
tube.  In  the  tuberculous  cachexia  it  is  also  generation  into  a  fatty  matoiaL 
now  and  then  effused.  In  the  inflammation  pro-  The  acuie  and  chronic  varietiea  of 
duced  by  mechanical  injuries,  we  may  eene-  mation,  like  the  preceding,  mcf;ge  into 
rallyobserve  it;  mingled,  of  course,  with  blood,  other  by  infinite  shades  of 
where  there  has  been  any  lesion  of  the  blood-  But  they  are  contrasted  by  a  number  of  cir- 
vessels.  Finally,  in  cases  of  poisoning  by  irri«  cumstances,  all  of  which  seem  more  or  len 
tant  substances,  its  presence  is  by  no  means  dependent  on  the  rate  and  duration  of  the 
uncommon.    Here,  nowever,  it  is  important  process. 

to  distinguish  it  from  the  false  membrane        Thus  the  acute  inflammatioa  presents  a 

which  is  often  produced  by  the  chemical  effect  maximum  both  of  hypersmia  and  rffusioo; 

of  the  poison  on  the  membrane  itself,  and  on  the  latter  having  usually  either  a  croupy  if- 

the  exsudation  it  subsequently  pours  out.  pearance,  or  a  more  or  less  purulent  compel 

The  morphology  of  the  proteinous  mass  sition.     It  involves  a  greater  depth  of  the 

poured  out  under  these  very  different  morbid  mucous  membrane  ;  and  often  spreads  to  the 

states,  seems  to  be  even  more  variable  than  subjacent  muscular  and  peritoneal  coats,  so  at 

its  physical  and  chemical  properties.    The  to  cover  various  portions  of  the  latter  wick 

observations  which  the  autnor  has  hitherto  lymph.    In  its  most  intense  form,  it  may  evea 

been  able  to  make,  would  lead  him  to  infer  the  convert  the  whole  of  the  intestinal  parictcs 

following  conclusions : — (I.)  The  croupy  ex*  into  a  comparatively  uniform  mass,  of  a  diny* 

sudation  of  the  intestinal  mucous  membrane  red  colour,  and  a  rotten  (or  almost  inkit) 

generally  contains  a  considerable  proportion  of  consistence. 

a  cell-growth;  which  is  an  abortive  epithelium.        The  ckromc  variety  of  inflammation  cbieif 

homologous  with  that  of  the  healthy  struc-  testifies  to  its  duration  by  the  presence  of 

ture.     (2.)  The  amount  of  this  constituent  some  one  or  other  of  the  followii^  pcca- 

attains  its  maximum  in  the  tough  white  lymph  liarities :  —  Its  colour  varies  from  pale  red 

thrown  out  during  the  acute  inflammation  of  to  dark  brown  or  |>lackish  red  s   variatioai 

a  previously  healthy  organism ;  for  example,  which  are  due  to  the  exsudation  being  mixoi 

in  the  I  j'mph  of  the  inflammation  that  follows  with  more  or  less  of  blood  or  pigment,  as  be- 

mechanical  injuries  of  the  bowel,  or  in  the  fore  alluded  to.    Its  consistence  is  kas  r^ 

croupy  casts  of  the  intestine,  sometimes  voided  gularly  affected,  but  is  often  increaaed  b«  a 

in  the  earlier  staees  of  scarlet  fever  or  cholera,  kind  of  hypertrophy.  The  exsudation  is,  on  the 

(3.)  The  form  of  this  constituent  is  never  that  whole,  in  smaller  quantity ;  and  of  a  ~ 


of  the  columnar  cell  proper  to  the  healthv    or  albuminous  quality.     And  finally,  it  is 
membrane ;  but,  even  when  best  developed,    ceedingly  prone  to  pass  into  ul€cratio& 


rarely  exhibits  more  than  its  cytoblast,  devoid  Concerning  the  infiammatiooa  of  the 

of  an  outer  cell-wall.    (4.)  The  degenention  microscopic  constituents  of  the  mucoo 

of  these  cytoblasts,  as  marked  by  the  disap*  brane,  it  must  be  confeased  that  our  knowlcdft 

pearance  of  their  distinct  nucleus,  and  the  is  at  present  very  limited, 

appearance  of  more  retractile  and  granular  In  most  instances,  the  vil&  and  imkta  afifcsr 

contents,  mark  their  transition  to  the  charac-  to  share  pretty  equally  in  the  disease.   Ut  the 

ters  of  true  pus-corpuscles ;  which  thu4  be-  two  involutions  of  the  mucous  surfMe,  horn* 

come  admixed  with  the  croupy  substance,  and  ever,  the  villi  seem  the  most  liable  to  suffer; 

communicate  to  it  the  softer  consistence  and  a  fiict  for  which  it  would  be  cnsy,  tbomk 

yellower  colour  of  pus.    (6.)  The  minimum  scarcely  justifiable,  to  assign  a  mnrhanirel  ci* 

of  this  modified  cell-growth  is  found  in  the  phmation.     In  some  instancea,  the  blind  et* 

chronic  forms  of  inflammations  of  the  mucous  tremities  of  the  jpstric  or  tntcadnal  ttfbcs 

membrane,  and  in  the  cachetic  states  of  the  appear  to  suffer  cusproportionatdy,  as  ca»» 

system ;— for  example,  in  the  exsudation  as-  pared  with  their  upper  extremities,  and  mnk 

sociated  with  the  tubercubus  state.     (6.)  the  general  surface  of  the  canal.  Insnchcaies 

The  bulk  of  such  deposits  is  a  mass,  which  we  may  often  see  the  capillaries  araoad  the« 

generally  has  a  yellowish  colour,  and  is  rarely  blind  extremities  deeply   iiyected,  or  their 

mixed  with  small  masses  of  black  pigment,  blood  extravasated  into  the  cavity  of  the  lo^r; 

This  mass  possesses  a  soft  friable  consistence,  and  in  other  instances,  their  natural  cell 
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tenlM  may  be  seen  exchanged  for  a  dark  soft*  general,  and  engages  the  whole  mucous  mem- 
ened  enuular  mass.  Precisely  similar  changes  brane  of  the  lower  part  of  the  ileum.  It  sub- 
are  often  seen  in  the  matrix  of  the  tubes  and  sequently  increases  in  intensity,  and  at  the 
of  the  fillj;  in  which  latter  situation  they  are  same  time  becomes  limited  to  the  neighbour- 
generally  accompanied  by  a  loss  of  the  in-  hood  of  the  affected  follicles ;  so  that  these 
vesting  epithelhun.  are  surrounded  with  minute  rings  of  ii\jected 

The  closed  Jbiiiclct  of  the  alimentary  canal  vessels,  which  are  visible  from  the  mucous  sur- 

are  the  seat  of  various  changes :   some  of  face,  or  can  be  seen  gleaming  through  the 

which  are  obviously  connected  with  an  in-  transparent  peritoneum  as  dark  vascular  points 

flamroatory  state;  while  others  probably  have  or  streaks.   The  microscope  traces  this  conges- 

ao  equally  definite,  though  less  direct,  relation  tion  into  the  small  vessels  (and  especmlly  the 

to  it.  veins)  which  intervene  between  the  several 

An  unusual  number  of  these  follicles  seems  follicles, 

to  be  one  of  their  most  frequent  abnormal  The  latter  phase  of  congestion  marks  the 

cooditions.    In  such  cases  we  may  of^en  find  access  of  the  next  stage :  which  corresponds 

thciD  strewn  thickly  through  the  submucous  to  the  exsudation  and  deposit  of  a  new  sub- 

areobr  tissue  of  the  stomach,  the  small  in*  stance  within  the  follicles,  and  (to  a  lesser 

te»tine,  the  large  intestine,  or  even  the  entire  extent)  in  the  submucous  tissue  of  their  im- 

alimentary  canaL  mediate  neighbourhood.    The  infiltration  dis« 

But  not  only  may  it  be  doubted  whether  tends  the  several  follicles  with  a  mass,  which 

this  increase  in  their  number  is  due  to  an  in-  gives  them  a  grayish,  grayish  red,  or  bluish* 

Bammatory  process,  but  even  whether  it  is  a  red  colour ;  and  a  more  or  less  firm  or  pulpy 

real  occurrence.    For  in  many  instances  there  consistence.    They  thus  acquire  a  thickness 

can  be  little  question,  that  these  follicles  are  ( 1 — 2  lines)  that  raises  them  considerably 

Dot  90  much  really  multiplied  in  number,  as  re-  higher  than  the  adjacent  surface,  and  causes 

Toled  in  increased  numbers  by  their  universal  them  to  stretch  the  mucous  membrane  above. 

and  extreme  distention.  Below,  they  rest  on  the  muscular  tunic.    Of 

We  have  seen*  that  their  apparent  number  course  tlie  shape,  extent,  and  situation  of  the 

nines  greatly  in  different  individuals ;  that,  in  follicles  thus  brought  into  view,  is  that  of  the 

children,  they  are  generally  very  numerous  and  original  structures.    Thus,  in  the  case  of  the 

distinct ;  and  that  even  that  healthy  afflux  of  agminate  follicles,  we  see  an  oval  or  elliptical 

bluod.wbichobtainsduringthe  act  of  digestion,  patch  that  runs  lengthwise  along  the  free 

renders  them  unusually  prominent  and  visible,  margin  of  the  bowel.     While  in  the  solitary 

Uence  it  is  to  the  presence  or  absence  of  follicles,  we  find  small  round  granules,  of 
other  circumstances  indicative  of  disease,  that  about  the  size  of  a  millet  seed,  or  a  very  small 
«e  must  look  for  evidence  as  to  the  really  pea,  irregularly  scattered  over  the  intestine. 
Qiorbid  character  of  an  increase  in  the  num-  The  mass  itself  exhibits  under  the  mi- 
ller or  sixe  of  these  follicles.  Wherever  we  croscope,  the  ordinary  constituents  of  the 
^  tiiese  alterations  associated  with  a  gene-  normal  pulp  of  the  follicle :  mingled,  however, 
ral  dyscrasia,  or  with  marks  of  congestion,  h«-  with  a  variable  quantity  of  blood ;  and  with 
morrtiage,  or  inflammation  in  the  surrounding  an  amorphous  granular  substance  in  larger 
tissaes,  or  with  a  change  in  the  character  of  quantity,  and  of  a  browner  hue,  than  natural, 
tile  contents  of  the  follicle  itself,  there  we  are  The  softening  and  breaking  up  of  this  pulpy 
entitled  to  regard  them  as  indicative  of  a  mass  constitutes  the  next  stage  of  the  change, 
inorbid  process.  And  conversely,  where  none  In  general,  it  occurs  simultaneously  over  the 
of  these  appearances  are  present,  we  must  be  whole  of  the  agminate  follicle :  and  thus  de- 
content  to  suspend  our  judgment  on  this  taches  from  the  subjacent  muscular  tunic,  not 
l^at.  only  the  new  deposit,  but  the  follicles  them- 

In  typhoid  fever,  these  follicles  become  selves;  together  with  the  areolar  tissue  by 

tie  seat  of  a  definite  morbid  process  ;  which  which  they  are  connected  to  each  other,  and 

not  only  constitutes  a  specific  element  of  the  the  tubes  and  villi  of  the  mucous  membrane  by 

disease,  but  fiimishes  the  pathognomonic  lesion,  which  they  are  covered.     In  other  instances, 

«hich    aeems  to   dictate  many  of  the  de-  the  several  follicles  are  softened  and  detached 

tiiis  tiut  di&tineutsh  the  typhoid  from  the  separately,  or  in  clusters  of  two  or  three  only; 

other  varieties  of  fever.  so  as  to  leave  some  of  the  tubes  and  villi 

The  typhoid   process  in  the  intestine  is  which  normally  occupv  their  intervals.    In 

shnokt  limited  to  these  follicles,  of  which  it  some  cases,  a  portion  of  thepatchundei^goesa 

cyt^ages  both  the  agminate  and  solitary  va-  modified  process;  in  which  the  contents  of  the 

rieties.  Amongst  the  agminate  follicles,  those  follicle  seem  to  make  their  exit  through  small 

vc  most  affected  which  lie  nearest  to  the  ilio-  openings    at  their  projecting  summit,   with 

c«ad  valve*    The  same  rule  applies  to  the  little  or  no  disturbance  of  the  adjacent  tissues, 

solitary  follicles,  both  in  the  small  and  the  Finally,  in  certain  instances,  more  or  fewer 

^ge  intestine.    In  the  latter  segment  of  the  of  the  follicles  are  said  to  undergo  a  retro- 

^Mal,  the  change  rarely  extends  beyond  the  grade  change,  in  which  their  contents  undergo 

Mliclea  of  the  caecum  and  ascending  colon.  absorption,  without  either  sloughing  or  de- 

The  process  appears  to  commence  by  a  stage  hiscence. 

of  coDgesUon  or  hyperemia.    This  is  at  first  The  removal  of  the  new  deposit  leaves  the 

characteristic  typhoid  ulcer ;  the  shape,  size, 

*  See  p.  360.  and  situation  of  which  are  therefore  precisely 
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indicated  by  the  preceding  description.    The  ties.    This  deposit  next  mtdetgoa  a  finited 

floor  of  the  ulcer  is  formed  by  the  muscular  degree  of  softening :  which  is  sometimo  ae> 

coat  of  the  bowel,  covered  by  a  very  thin  com{ranied  by  hsBmorrhage,  rarely  by  su^ 

stratum  of  areohir  tissue.    Its  margin,  some*  Duration,  ulceration,  or  peritonitis ;  and  a 

what  irregular  in  outline,  is  a  reddish  or  bluish-  followed  by   its   gradual   abaorpcioo.     Hit 

gray  edge  of  mucous  membrane :  which  was  latter  process  slowly  restores  toe  gbods  to 

formerly  raised  and  almost  detached  from  the  their  normal  size  and  colour. 
subjacent  tissue  by  the  distended  and  pro*        Among  the  various  inflammations  of  the 

jecting  follicles  in  its  neighbourhood  ;  but  has  different  segments  of  the  alimeotarv  csosl, 

now  fallen  down  upon  it,  so  as  to  form  a  per*  there  are  only  two  to  which  we  need  acconi 

fectly  flat,  loose,  and  relaxed  border,  around  any  notice,  apart  from  the  general  deacriptiea 

the  shallow  ulcerated  fossa  of  the  patch.  as  given  above.    These  arc,  the  gastiitis  pto- 

In  its  further  progress,  the  ulceration  may  duced  by  the  ingestion  of  irritant  (or  rtfher 

extend  in  two  directions.     In  the  horizontiu  caa^tic)  mineral  poisons  ;  and  the  djaemcrie 

plane,  it   generally  follows  the  shape,  and  inflammation  which  alTects  the  large  ntacme. 
rarely  much  exceeds  the  size,  of  the  original        In  the  acute  gattrUit  caused  by   canttie 

patch.     In  the  vertical  plane,  it  may  gradually  substances,  the  stomach  presents  appearaacri 

destrov  the  mubcular  and  periton^  coats,  of  two  kinds :  —  one,  wnich  fbms  a  scriet  of 

and   thus  give  rise  to  perforation.     Such  a  effects  produced  by  the  mere  chemical  actiea 

deepening  of  the  ulcer  is  accompanied  by  of  the  poison  on  the  tissue,  and  which  mnfjbi 

a  narrowing  of  its  width,  so  that  the  aperture  therefore  be  to  some  extent  imitated  b%  ia- 

in  the  serous  membrane  is  generally  of  very  troducing  it  into  the  stomach  of  a  newly  luM 

small  size.  animal;  and  another,  which  reprcsenta  ihr 

The  cicatrization  of  the  ulcer,  which  follows  subsequent  vital  reaction  of  the  tissue  s^gaart 
the  cessation  of  the  local  and  general  malady,  the  poison,  constituting  the  pbenooieaa  of  i^ 
takes  place  by  the  development  of  a  firm,  but  flammation,  properly  so  called, 
very  delicate  layer  of  fibrous  tissue,  on  the  floor  The  first  of  these  will  of  course  vsr,  not 
of  the  ulcer.  This  merges,b^a  gradual  increase  only  with  the  nature  of  the  poiaon,  bit  abo 
ofits  thickness,  into  the  thickened  margin  be*  with  a  variety  of  other  circamatanccs ;  o- 
fore  alluded  to,  where  the  original  mucous  pecially  with  its  ouantity,  conce 
membranebecomesintimately  blended  with  the  solubility,  as  well  as  with  the 
new  fibrous  cicatrix.  The  latter  exhibits  under  duration  of  its  contact  with  the 
the  microscope  the  ordinary  characters  of  Thus  according  to  the  nature  of  the 
this  variety  of^  fibrous  tissue,  and  is  generally  the  organ  may  ettber  undergo  aoftcQing  ud 
covered  by  one  or  two  layers  of  irregular  solution,  or  hardening  and  coagulatioa ;  aa} 
flattened  cells.  The  junction  of  the  old  and  either  be  blanched,  or  carboniMd;  coloorca, 
new  structures  is  often  marked  by  wrinkles  or  deprived  of  its  colour;  swollen  by  an  !•> 
and  puckers,  which  appear  to  radiate  from  bibition  of  fhiid,  or  contracted  by  the  loaa  ot 
the  new  tissue  of  the  cicatrix  ;  and  thus,  as  its  own  water  of  composition, 
it  were,  measure  and  express  its  contraction.  The  second  or  inflammatory  daas  oT  w^ 
III  very  rare  instances,  this  contraction  gives  pearances  will  necessarily  depend  upon  then- 
rise  to  an  obstruction  of  the  canal.  That  tent  in  which  the  first  preceded  them ;  aiare 
it  does  not  oftener  do  so  seems  due,  not  only  it  is  chiefly  in  the  tissue  beneath  the  6t^ 
to  the  limited  extent  of  the  ulcer  around  the  stroyed  part,  that  the  reactive  inllaaiiDatiuo  l« 
bowel — an  extent  which  scarcely  ever  exceeds  set  up.  Thus  if  the  epithelium  be  the  ott.\ 
^d  or  ^th  of  its  circumference — but  also  to  structure  which  has  been  acted  upon  H  t^ 
the  little  iigury  generally  inflicted  on  the  tex*  poison,  it  is  soon  replaced  by  the  derdofCKVt 
tures  subjacent  to  the  ulcer,  and  to  the  amount  of  a  new  layer  in  the  exsudation  pourrxl  mil . 
and  situation  of  the  new  tissueof  the  cicatrix,  a  process  which  implies  but  a  moderate  kj- 
So  little  of  this  is  deposited,  and  so  exclu*  perssmia,  and  leaves  no  trHcea  in  the 
sively  is  it  limited  to  the  surface  of  the  ture  of  the  part.  While,  if  the  direct 
ulcer,  that  the  process  of  repair  might  almost  of  the  poison  involve  all  the  coats  of  the 
be  regarded  as  resulting  in  a  mere  conden-  it  may  give  rise  to  a  more  or  lesa  extcmn 
sation  of  those  superficial  lavers  of  the  (and  generally  fatal)  perforatioo. 
original  areolar  tissue  which  are  fefl  intact  by  The  intermediate  degrees  of  thk  artkie  m 
the  ulcer.  followed  by  a  set  of  appearances  which,  vitk 

The  above  series  of  morbid  changes  in  the  great  differences  in  particular  poiaons  and  ■»- 

solitary  and  agminate  follicles,  is  accompanied  dividual  cases,  may  be  summed  np  as  fbik>««. 

by  a  somewhat  similar  alteration  in  the  lym-  The  vascular  changes  consist  chidfy  m  the 

pnatic  or  mesenteric  clandii  connected  with  the  production  of  an  intense  congestion  or  bypr^ 

directed  segments  of^intestine.    This  process  «mia.    The  blood-vessels  thus  iiifcctcd  cck-> 

closely  resembles  the  preceding,  except  in  municate  to  the  raucous  membrane  a  tvk,^* 

the  fact  that  it  scarcely  ever  ends  in  the  ulce-  which  takes  every  conceivable  shade,  6tMa  »> 

ration  of  the  structures  it  engages.     A  stage  of  tense  red  to  almost  black.   In  the  latter  caw. 

hypenemia  is  soon  followetl  by  one  of  enlarge-  the  microscope  will  often  riiow  that  the  t4,«^i 

ment;  the  latter  being  due  to  the  deposit  of  a  is  coagulated  within  the  vessels,  and  bcrr  Msd 

substance,  which  gives  to  the  glands  affecteil,  there  forms  patches  of  hcmorrha^  estcmi  r 

much  the  same  grayihh  or  reddish  colour,  and  to   them.      The  exsudation    «bidi  accoa* 

soft  firm  consistence,  as  that  seen  in  the  folli-  panics  this  congettioii,  renders  the 
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jnffflbnme   swoUen,  loft    and  relaxed ;  —  And  on  examining  these  streaks,  we  find  that 
a  cbang*  which  is  generally  due  to  the  in-  the  epithelium  is  here  and  there  raised  from 
tentilud  efihsion  of  a  large  quantity  of  bloody  the  subjacent  tissues;  either  as  a  grayish  flake, 
wnifli.  A  similar  fluid  is  also  poured  out  into  or  as  a  semi-transparent  vesication  enclosing 
the  interior  of  the  organ  in  Tariable  quantity ;  serum.  Beneath  this  cell-growth  is  the  raw  and 
and  its  effusion  is  generally  attended  with  the  denuded  mucous  membrane;  which  is  softened, 
detacfafflent  of  the  sloughs  previously  caused  reddened,  and  infiltrated  (especially  in  its  sub- 
by  the  direct  action  of  the  poison.    The  ex-  mucous  areolar  tissue)  with  a  bloody  serum* 
sudatioo  also  often  distends  the  submucous  that    easily  exsudes  on    making    pressure, 
areolar  tissue,  so  as  to  separate  the  muscular  The  above  change  soon  extends,  from  these 
aod  mucous  tunics  from  each  other.     Some-  isolated  streaks,  to  larger  portions  of  the  mu- 
times  the  former  of  these  two  tunics  is  only  cous  surface ;  so  as  to  involve,  not  only  the 
rendered  pder  and  more  yielding  than  na-  projecting  folds  of  the  bowel,  but  also  their 
tunL    But  in  other  caries,  the  whole  parietes  intervening  depressions.    The  detached  epi- 
of  the  oigan  ultimately  become  converted  thelium,  which  has  a  dirty  gray  colour,  be- 
into  a  rotten,  brown,  or  reddish  mass,  in  comes    mixed  with    the    subjacent   reddish 
which  scarcely  any  structure  is  distinguish-  exsudation.    The  latter  is  generally  thick  and 
able.                     '  glutinous :  but  is  sometimes  of  a  denser  and 
The  details  of  those  changes  by  which  more  croupy  consistence ;  which  permits  it  to 
the  moderately  inflamed   gastric  membrane  be  detached  and  expelled  as  a  more  or  less 
returns  to  a  healthier  state,  are  equally  va-  perfect  cast  of  the  inflamed  s^ment  of  the 
riable  with  the  preceding.    The  separation  of  i>owel.   The  mucous  membrane  itself  acquires 
ooe  or  more  flat  slout^hs  lays  bare  what  may  a  pale,  or  dirty-red,  or  even  somewhat  yellow- 
be  regarded  aa  an  ulcerated  surface.    The  ish,  colour;  as  well  as  an  increased  thickness, 
establishment  of  suppuration  on  this  surface  and  a  pulpy  gelatinous  consistence.    The  sub- 
preredes  the  formation  of  the  reparative  tissue,  mucous  areolar  tissue  beneath  it  also  becomes 
When  fully  developed  the  latter  substance  infiltrated  with  an  exsudation  that  has  the 
eihibits  the  ordinary  fibrous  structure  of  ci-  eharacten  of  bloody  serum ;  its  enlarged  fol- 
catrix.    And  since  the  process  of  exsudation  licles  ulcerate  or  rupture  ;  and  its  interetices 
previously  extended  to  some  little  distance  are  here  and  there  raised  by  effusion  into 
TroQi  the   ulcer,    the  margin    of  the   cica*  protuberances,   which    give   a   mammillated 
trix  blends  gradually  with  the  surrounding  aspect  to  the  free  inner  surface  of  the  intes- 
healrhy  mucous    membrane;  while  its  base  tine.      In   extreme  cases,  these  projections 
generally    exhibits    similar    gradations     of  multiply,  enlarge,  become  confluent,  and  thus 
ttncture  with  the  subjacent  tissues.    The  proportionally  thicken  the  whole  texture, 
tuhsequent  contraction  of  the  new  tissue  may  These  changes  are  usually  accompanied  by 
inatermlly  alter  the  shape  of  the  organ,  and  a  more  or  less  considerable  dilatation  of  the 
diimniah  its  sixe.     Indeed,  where  there  has  intestine;  the  cavity  of  which  contains,  in 
been  much  loss  of  substance  at  one  point,  it  addition  to  a  large  quantity  of  gases,  a  mixture 
naT  even  cause  a  more  or  less  complete  ob-  of  faeces,  blood,  epithelium,  and  lymph,  in  va- 
irniction  or  occlusion  of  its  cavity.  riable  proportions. 

In  dfyam/rry,  although  the  morbid  changes  An  increase  in  the  intensity  of  the  above  ap- 

ippesr  to  begin   in  the  follicles,  and  often  pearances  rapidly  converts  the  inflamed  mero- 

pritjotninate  here,  still  the  relation  of  these  brane  into  a  sloughy  or  mortified  mass.  Prior 

ttmctares  to  the  process  is  far  less  intimate  and  to  this  event,  it  becomes  dark  red,  brown,  or 

■specific  than  in  typhoid  fever.  The  dysenteric  almost  black,  from  congestion  and  extravasa- 

»tate  may  rather  be  regarded  as  an  intense  in-  tion  of  blood.    Where  less  ecchvmosis  is  ori- 

^roouition  of  the  whole  of  the  mucous  mem-  ginally  present,   and  the  blood  poured  out 

^rane;  which  engages  these  closed  sacs  with  undergoes  alterations  afVer  its  effusion,  it  fre- 

A  rapidity  and  severity  that  seem  to  be  not  quently  offera  a  dirty  gray  or  almost  greenish 

HMrt  than  pro|>ortionate  to  their  vascularity,  colour.  ^  Subsequently  to  the  separation  or 

and  to  the  facilities  which,  as  it  were,  their  dissolution  of  the  sloughy  membrane,  the  de- 

Hfy  construction  offera  to  the  exsudative  ouded  submucous  tissue  may  be  seen  occupied 

process.*  by  black  masses  of  altered  and  coagulated  blood. 

The  morbid  appearances  chiefly  affect  the  and  by  more  or  fewer  of  the  vascular  trunks 

ursc  intestine;  and  generally  exhibit  an  in-  formerly  distributed  to  the  destroyed  tissues, 

create  in  severity  from  the  ccecum  towards  And  at  this  stage  of  the  process,  if  not  pre- 

tbe  anus.     In  a  subordinate  degree,  however,  viously,  the  adjacent  muscular  and  peritoneal 

^  not  onrreqnently  involve  the  ac^oining  eoats  exhibit  every  evidence  of  their  sharing 

ic:ment  of  the  ileum.  in  the  disease.  The  former  becomes  infiltrated 

The  process  bcigins  as  an  enlargement  of  with  blood,  or  serum,  and  of  a  dark,  gray,  or 

the  soUtdry  follicles  of  particular  parts  of  the  ash-coloured  hue.     While    the    peritoneum 

l«>«el,  which  is  quickly  followed  by  appear-  loses  its  smooth  and  shining  appearance,  ac- 

aoitH  of  inflammation  in  the  adjacent  mucous  quires  a  dirty  reddish  colour  and  an  ii\jected 

n)«obrane.  Red,  swollen,  and  injected  streaks  "t^te  of  its  vessels,  and  often  has  its  surface 

vt  »een  occup>tng  the  most  projecting  parts  visibly  occupied  by  a  more  or  less  purulent 

of  some  of  the  transverse  folds  of  the  bowel,  or  sero-purulent  exsudation.  In  extreme  cases, 

these  changes  bring  about  an  adhesion  of  the 

*  Sec  p.  867.  d  asgr.  diseased  bowel  to  neighbouring  segmenU  of 
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the  large  or  small  intestine.    The  lymphatic  The  ulceration  of  toberde  and  of  cancer  of 

glands  connected  with  the  diseased  intestine  the  canal  will  be  hereafter  alloded  to ;  m 

are  also  altered;  becoming  swelled,  injected,  being  essentially  due  to  the  mcUaoqAoas of 

and  of  a  red  or  bluish-red  colour.    These  al*  certain  deposits  in  the  tissues  of  the  oripa, 

terations  seem  chiefly  due  to  their  irritation,  and  to  the  reaction  excited  in  the  latter  by 

The  changes  by  which  the  diseased  portions  their  presence.     Heuce  we  need  here  oalj 

of  intestine  are  restored  to  a  healthier  state,  enumerate  one  or  two  of  the  *— *^"»"f  ktma 

of  course  vary  with  the  intensity  of  the  pro*  of  ulceration    most  frequently  aeen  m  the 

cess,  and  with  the  extent  to  which  it  has  pro-  stomach  and  intestines, 
ceeded.    Thus,  in  slighter  cases,  the  process        It  is  but  rarely  that  we  find  ulceratkiM  «f 

is  one  of  mere  resolution.    While,  after  the  the  tube  which  can  be  attifliuted  to 

occurrence  of  sloughing  and  loss  of  sub-  nical  causes, 
stance,  the  reparative  act  is  much  more  imper-        In  certain  instances,  however,  the : 

feet.     It  is  effected  by  the  development  of  sure  of  a  neighbouring  tumour*  or  of 

a  cicatrix ;  which  is  gradually  formed  in  the  diseased  viscus,  results  in  this  proctta. 

suppurating  ulcer  that  is  left  b^  the  detach-  in  such  cases,  the  access  of  oloerati 

ment  of  the  gangrenous   portion    of  mem-  usually  preceded  by  the  occurreoce  of 

brane.  dation  and  adhesion,  which  limit  the 

This  cicatrix,  though  similar  in  structure  to  of  original  substance  it  removes,  sod  tkai 

that  noticed  in  the  typhoid  process,  is  very  to  some  extent  obviate  the  danger  of  its  pcr^ 

different  both  in  its  amount  and  arrangement,  forating  the  walls  of  the  tube. 
Its  smooth  (and  apparently  serous)  surface        The  impaction  of  solid  masaca  in  the  aad 

often  has  to  fiUuptne  intervals  of  the  irregular  more  frequently  leads  to  such  a  reaulu    la 

islands  or  isthmuses  ofmucous  membrane  which  rare  instances,  these  masses  find  their  vsf 

are  left  by  the  process  of  bloughine ;  and  hence  into  the  canal  from  neighbouring  oripns ;  si 

the  latter  are  often  seen  as  thick  projecting  is  the  case  with  gall-stones.     In  atiil  mv 

nodules,  surrounded  by  a  basis  of  new  tissue,  cases,  they  seem  to  be  formed  soldy  by  the 

The  base  of  the  cicatrix  extends  to  a  va-  concretionof  the  liquid  contests  of  the  onsl, 

riable  depth  in  the  subjacent  coats  of  the  resulting    in    intestinal    calculL        la    aos: 

bowel ;  and,  in  chronic  cases,  often  fonns  a  instances,  however,  they  are  due  to  the  ia- 

thickened  b«se,  that  sustains  an  ulcer  of  long  troduction,  from  without,  of  various  fotri^ 

standing  and  variable  size.    Finally,  the  great  bodies ;  such  as  cherry-stones,  piaa»  necdVi, 

loss  of  surface  which  the  cicatrix  replaces,  or  nails.    In  all  cases,  the  ulceration  dcpeuk, 

concurs  with  the  two  preceding  circumstances  not  only  on  the  sixe,  but  also  on  the  sb^c 

to  render  its  subsequent  contraction  of  great  and  surface,  of  the  mechanical  ifritanc     The 

influence  on  the  shape  and  diameter  of  the  most  familiar  examples  of  such  ulceration  sr 

bowel.    Thus  the  ordinary  situation  of  the  seen  in  the  vermitorm  appendix :  where  it  m 

aloughs  in  milder  cases  -^  on  the  projecting  not  uncommon  to  find  perfontioa  |tfodnccd 

folds  of  the  mucous  membrane  —  seems  at  by  an  impacted  mass  i  wliich,  on 

least  a  partial  explanation  of  the  frequency  proves  to  be  some  one  of  the  sm 

with  which  the  contracted  cicatrix  takes  the  alluded  to,  encrusted  with  roittfa  c 

form  of  a  cord  or  fold,  itself  more  or  less  trans-  matter,  that  has  been  derived  mm  the  c«a- 

verse  to  the  axis  of  the  tube,  and  hence  very  tents  of  the  canal, 
liable  to  cause  obstruction  of  the  canal.  Ulcer  of  ike  tlosiadl.— ^In  the 

Ulceration  constitutes  a  frequent  tormina-  the  first  portion  of  the  duodenum,  the 

tionofthe  various  inflammations  of  the  alimen«  tive  process  is  often  present  in  a  | 

tary  canal.     In  this  tube,  as  in  most  other  form :  namely,  that  which  is  usosJly 

parts  of  the  body*  it  is  associated  with  inflam-  the  simple  or  perforatinc  ulcer.     Of  

mation,  chiefly  as  a  secondary  result ;  which  two  epithets,  the  first  refers  to  the  shjght  «p> 

is  conditionated,  not  so  much  by  mere  inten-  pearances  of  inflammation  often  present  in  the 

sity  of  the  process,  as  by  a  certain  slow  and  neighbourhood  of  such  ulcen ;  the  U««  &» 

chronic  rate  of  its  progress.     Thus  in  many  the  frequency  with  which  they  extend  to  asch 

of  the  abnormal  conditions  already  alluded  to,  a  depth,  as  to  perforate  all  the  oonts  of  the 

the  sloughing  occasioned  by  rapid  and  violent  oi*g^n* 

inflammation  is  ofien  replsced  by  thb  inter-        The  nxe  of  these  ulcm  varies  fron 

stitial  mode  of  destruction,  during  the  subsi-  of  a  fourpenny  piece,  to  ^  that  of  a  ~ 

dence  of  the  earlier  and  more  acute  s>m-  piece,  or  even  larger.    Their  shape  is 

ptoms.     While,  in  milder  and  more  chronic  circuhur;   sometimes  elliptical: 

cases,  it   occurs  independently  of  the  gan-  however,  more  irregular.     In  some 

grenous  process.     How  far  it  is  due  to  the  this  irregularity  of  outline  is  due  to  the 

vascular  disturbance  which  inflammation  pro-  of  two  or  more  neighbouring  ulcers 

duces ;  or  to  the  direct  efiects  of  the  ex-  by  an  extension  of  their  niyaccnt 

sudation  ;  or  finally,  to  a  mere  increase  of  the  But  m  a  migority  of  oaaei»  only  aingle 

ordinary  destructive  absorption,  or  a  decrease  arepresent. 

of  assimilation ; — it  would  be  irrelevant  to        Tne  ulcer  is  generally  situated,  either  ia  the 

this  sketch  to  inquire.  neighbourhood  of  the  pylorus^  or  near  tW 

The  specific  ulceration  of  typhoid  fever  has  lesser  curvature  of  the  organ  :  more  rsr^  « 

already  been  mentioned,  as  well  as  the  secon-  front  than  behind  s  and  least  firqncntJt  <a  si*, 

dary  ulceration  to  which  it  ofUn  gives  rise,  in  the  cardiac  sac 
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Hie  mucous  membrane  in  the  neighbour^  rally  more  or  less  folded  or  crumpled  up,  so  as 

hoodofdieulceris  sometimes  a  little  swollen:  to  brine  the  margins  of  the  ulcer  nearer  to 

ind  the  immediate  margin  of  the  excavation  each  other.     Hence  the  resulting  cicatrix  has 

is  oden  indurated  and  raised  above  the  level  a  much  more  irregular  form  ;  and  often  con- 

of  the  adjacent  mucous  surface.    But  it  offers  tracts  into  a  kind  of  thickened  cord,  with 

00  other  appearances  worth  mentioning  as  radiating  extretnities,  which  seriously  affects 

indicative  ot  mflammatory  reaction  in  the  con-  the  shape  and  diameter  of  the  whole  organ. 

tj»uous  tissues.  The  amount  of  contraction  thus  im  pressed 

The  mode  in  which  the  ulcer  penetrates  upon  the  stomach  varies,  other  things  being 

the  various  tissues  is  somewhat  characteristic,  equal,  with  the  size  and  shape  of  the  ulcer. 

The  smooth,  sharp  and  vertical   edge     by  The  extension  of  the  ulcerative  processi 

wjiicli  it  passes  through  the  mucous  mem-  would  always  end  in  perforation,  were  it  not 

hrane,  and  reaches  the  submucous  tissue,  is  this  event  is,  in  most  instances,  to  some  extent 

here  exchanged  for  a  less  regular  one ;  which  guarded  against  by  the  occurrence  of  adhe- 

forms  a  circle  of  smaller  diameter  than  the  sion.     From  what  has  been  already  stated,  it 

opening  in  the  mucous  coat.     In  like  manner,  is  evidently  very  doubtful  whether  the  ulcer 

when  the  ulcer  has  gradually  eaten  its  war  originates  in  an   inflammatory  state.      And 

through  the  muscular  coat,  it  reaches  the  in  many  cases,  it  certainly  seems  devoid  of 

peritoneal  coat,  at  a  point  which  about  occu*  all  the  ordinary  appearances  of  inflammation 

pies  the  centre  of  this  smaller  circle.     Hence,  during  its  progress.    But  it  is  often  accom- 

tbe  whole  depth  oftbe  ulcer  forms  a  cone  ;  the  panied,  not  only  by  swelling  and  induration 

hue  of  whicn  is  at  the  free  or  internal  surface  of  its  mucous  margin,  but  by  exsudation  and 

of  the  stomach,  while  its  apex  occupies  the  hardening  at  its  base,  and  by  adhesive  inflam- 

peritoneum.    The  latter  membrane  is  scarcely  mation  of  the  neighbouring  tissues.    Thus  the 

ever  destroyed  by  mere  ulceration,  except  in  peritoneal  coat  at  the  bottom  of  the  ulcer 

thoie  instances  in  which  it  has  previously  been  becomes  inflamed,  and  pours  out  upon  its 

itreDgthened  and  defended  by  an  exsudation  free  surface  a  stratum  of  coagulable  lymph  s 

of  lymph.    Where  this  has  not  been  deposited,  by  means  of  which  the  stomach  may  become 

the'  peritooeum    becomes   converted  into  a  united  to  any  adjacent  viscus.     In  this  man* 

lellow  slough ;  the  rupture  or  detachment  of  ner  the  liver  above  the  organ,  or  the  pan- 

•hich  gives  rise   to  perforation  of  the  sto-  creas  behind  it,  may  become  attached  to  the 

nach,  and  allows  its  contents  to  escape  into  outer  surface  of  the  stomach,  at  a  point  cor- 

the  abdominal  cavity.  responding  to  the  situation  of  the  ulcer  in 

The  process  by  wliich  the  gastric  ulcer  on*  its  mterior.     But  the  more  mobile  diaphragm 

ginstes  b  at  present  unknown.    Rokitansky  and  anterior  wall  of  the  belly  are  less  fre- 

thinks  it  probably  begins  as  a  haemorrhagic  quently  the  seat  of  such  adhesions. 

emsion,  or  a  circumscribed  slough  ;  and  that  The  adhesion  does  not,  however,  replace 

it  gradually  extends  by  its  basis  throwing  off  the  loss  of  substance  in  the  gastric  coats. 

I  saecessioo  of  laminated  sloughs,  or  ex  folia-  And  hence,  in  many  of  these  cases  (just  as 

tiooa.     Some  such  process  he  has  indeed  in  adherent  wounds  of  the  stomach,  attended 

ob»erred  in  a  few  instances.    On  the  other  with  much  loss  of  its  parietes)  the  mucous 

band,  if  we  may  venture  to  regard  that  ulcer  membrane  around  the  edges  ofthe ulcer  becomes 

of  die  duodenum  which  sometimes  occurs  in  prolapsed  and  protruded  into  it ;   and  thus 

ttvere  bums,  as  analogous   to  the   gastric  comes  into  contact  with  the  surface  of  the 

olcer,  we  should  probably  6nd  reason  for  con*  adhesion  at  its  base.     The  substance  of  the 

ciadiog,that  the  ulcerative  process  may  some-  adhesion  itself  may  either  ultimately  bett>me 

times  occur,  without  being  preceded  by  hae-  converted  into  a  cicatrix :  or  it  may  be  gra* 

aorrfaage,  aloughing,  or  any  appreciable  ex-  dually  drawn  out  by  the  constant  traction 

fodatjoot  in    Uie    situation  ot   the  affected  which  the  stomach  exercises  ;  so  as  to  form  a 

ptft.*  hollow  funnel-shaped  tube,  that  is  lined  by  a 

The  cicatriiation  of  such  ulcers  may  take  smooth  surface  having  the  appearance  of  a 

pbce  at  almost  anjr  stage  of  their  course.    The  serous  membrane. 

precise  details  of  its  occurrence  vary  with  the  The  efficiency  of  the  adhesion,  as  a  means 

amottnt  of  destruction  which  has  preceded  it.  of  protection  against  perforation,  varies  with 

Where  the    destructive    process    has  been  itH  situation,  and  still  more  with  its  structure, 

limited  to  the  mucous  membrane,   there  is  Where  it  is  a  mere  thickening  of  a  delicate 

httle  more  than  a  condensation  and  thicken-  fibrous  network  by  inflammatory  lymph,  as 

in^oftfaesubjacentareohur  tissue;  which  ul-  is  generally  the  case  when  it  occupies  the 

ttaistely  tbrmaa  scar  that  has  a  shape  similar  omentum,  it  is  of  little  avail  in  this  retipect. 

to  the  ulcer.    But  where  the  muscular  coat  MThile  where  the  exsudation  possesses  a  fibro- 

kas  been  partially  destroyed,  ito  remaining  la-  cartilaginous  character,  such  as  is  often  seen 

miaa,  and  the  subjacent  peritoneum,  are  gene-  in  the  adhesions  which  unite  the  stomach 

•  S«s  Pathological  Ttansactioiis,  toL  I.  p.  258,  ^ith  the  liver,  it  forms  a  much  more  efficient 

(or  aa  imtaiiea  brooght  forward  by  Mr.  Prescott  protection  against  such  an  event. 

Hrwett;  where  one  ot  these  ulcers  seemed  to  be  But  in  many  instances,  a  continuance  or 

oQouDcoring  as  «•  a  slight  depieasion  in  the  surfwe  renewal  of  the  ulcerative  process  attacks  and 

rumbntj  *"  penetrates  the  viscus  (pancreas,  uver,  or  spleen) 
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to  which  this  is  attached;  or,  by  extending  or  obstracted  part ;  and  this  incmscd  actttit? 

laterally,  and  openine  into  the  peritoneum  results  in  an  exalted  notritioo  of  the  aiMTipal 

beyond  the  margin  of  the  adhesion,  leads  to  muscular  fibres,  which  matoriallj  adds  lo  their 

perforation.  bulk.     Such  a  true  hypertrophy  of  the  naa* 

Haemorrhage  to    a    considerable    extent  cular  coat  may  be  seen  m  certain  tma  of 

generally  occurs    at   some    stage  or  other  simple  stricture  of  the  rcctam  or  iffir|4*ftf^ 

of  the  ulcerative  process.    In  the  earliest  And  a  similar  conditioo  is  not  nnfreqaeatiy 

periods  of  the  ulcer,  this  haemorrhage  seems  associated  with  the  scirrhous  eoostiiition  of 

to  proceed  chiefly  from  smaller  vessds*     But  the  pylorus ;  as  a  moderate  hypertrophr  of 

after  the  coats  of  the  stomach  hare  once  been  this  tunic  over  a  large  part  of  tlie  stenack 
penetrated,  the  larger  vessels  which  run  on        But  a  careful  exaninatioa  into  tile  aiiiii 

its  exterior  surface  become  very  liable  to  be  anatomy  of  this  hjpertiopby  wmdd  gaxnlKr 

attacked,  eroded,  and  laid  open.    The  hsmor*  show*  that  it  can  hardly  be  rcftfded  as  dae 

rhage  thus  produced  is  a  fl*equent  cause  of  to  a  mere  exalted  nutrition  of  pfeviouriy  cs* 

death  in  this  disease.    The  peritonitis  pro-  isting  tissues.      On  the  contiaryp  even  n 

duced  bv  perforation  is,  howerer,  still  more  those  instances  in  which  it  appears,  to  th» 

frequently  fatal.  naked  eye,  almost  limited  to  the  ctrculBr  ttna 

Lientery, — A  peculiar  ulceration  of  the  foU  of  the  muscular  coat,  the  ■icruoeoye  oAa 

Holes  of  tne  large  intestine  has  been  described  reveals  erklence  of  a  more  extended 

by  Rokitansky,  under  the  name  of  Iteniery,  The  neighbouriiw  submucous 

Like  other  ulcerations  of  this  segment  of  always  infikratedwith  an 

the  canal,  diarrhoea  is  a  constant  symptom  of  quantity,  and  of  more  gelatinoua  ._„ 

its  presence.    The  process  begins  by  a  disten*  than  the  nutritional  fliud  proper  to  the  pit. 

tion  of  the  follicles,  which  is  accompanied  by  The  partitions  of  areolar  tissue  by  iteh 

a  dusky-red  injection  of  the  Tesseb  on  and  the  Imndlea    of    the    unstripcd    fibres  an 

around  their  summits.    The  contents  of  the  normally  separated  from  each  other,  are  »• 

follicle  next  suppurate  i  and  are  discharged  creased  both  in    solidity  and   bolk.     Aai 

from  the  resulting  "follicular  abscess,"  through  finally,  the  fibre-cells  themaelvca  not  calr 

an  ulcerated  or  ruptured    opening   in    the  present  a  more  variable,  as  well  aa  n  gtamsiij 

summit  of  the  follicle  itself.     The  follicle  thus  increaaed  sixe ;  but  are  in  manr  fileces  sar* 

emptied  is  next  removed  by  a  process  of  ulce-  rounded  by  a  more  or  less  pcriect  layer  of 

ration;  the  limits  of  which  subsequently  ex-  what  seem  to  be  developineotal  forMaof  tbcat 

tend,  so  as  to  form  a  round  or  oval  ulcer,  which  structures. 

has  the  size  of  a  pea  or  a  small  bean*    The        (2.)  In  other  eases  of  what  is  often  caOel 

mucous  membrane  at  the  margin  of  these  hy|)ertrophy,  a  more  partial  and  iatperfact  fft^ 

ulcers  is  relaxed;  and  of  a  pale,  grejri  or  livid  cess  of  tne  same  kind  appean  to  take 

colour.     And  the  cellular  tissue  which  forms  incidentally  to  the  exsudetioa  of  n 

their  base  exhibits  similar  appearances,  which  which  may  doubtleaa  be  lefciieJ   Si 

are  sometimes  combined  with  the  Tsrioos  ra*  flammatory  or%in«      In  auch 

suits  of  slight  extravasation  of  blood.  examination  of  the  tunica  of  the 

The  subsequent  enlargement  of  these  ulcen  rally  shows  all  of  them  to  be  more 

in  various  directions,  and  the  fusion  of  several  filtrated  with  a  protetnoua 

into  one  which  may  thus  be  brought  about,  renden  them  much  thicker,  whiter, 

constitute  a  secondary   ulcerative    process,  resisting  than  natnraL     Mingled  wkh 

which  often  lays  bare  a  large  surface  of  the  posit,  we  often  find  an  nnoaiul 

submucous  or  muscular  coat.    The  bases  of  unstriped  muscular  fibre.    But  it 

these  irregular  secondary  ulcers  present  cha-  ways  easy  to  verify  the  exact 

ractere  like  those  of  the  primary  ulcers  just  muscular  hypertrophy  that  has 


mentioned.    Like  the  dysenteric  process,  this  For  the  exaudation,  which  generaliy 

follicular  ulceration  increases  in  intensity  from  nates  in  the  submucous  and  suboer 

the  coecum  onwards  towards  the  rectum.  And  has  also  a  great   tendency  to 

in  acute  cases,  it  sometimes  extends  upwards  fibrous  sheauis  of  the  various 

into  the  ileum*  unstriped  fibres;  and  is  thns  c 

Hypertrophy. — The  kypertrophy  generally  municattng  to  the  muscular  eoac 

described  by  authora  as  one  of  the  abnormal  thickness,  which  by  no  meana 

conditions  of  the  intestinal  canal  probably  in»  portionate  hypertrophy  of  ita 

dudes,  under  one  name,  a  variety  of  states ;  fibres, 
which  differ  widely  fi-om  each  other,  both  in        The  author  is  indined  to 

their  nature  and  resultSi,  in  these  instancea  of  hiterstitiBl 

(I.)  That  thickened  state  ofthe  tunics  of  the  the  aniscuhv  fibres  are  capable  of 

tube  which  ia  generally  found  behind  an  oh*  fected  in  either  of  three  ways.    In 

struction  of  sredual  origin  or  long  standing,  atancea  they  aecm  to  be  reallv  h^puuepfct ; 

is  the  best  fit  not  the  only)  instance,  to  which  a  process  which  as  possibly  the  inditert  ■■■  * 

we  can  really  apply  the  word  hypertrophy  ;  ox  the  immovable  and  thickened 

in  its  strict  sense  of  an  excessive  nutrition  of  the  tube^  being  such  aa  to 

tissue.    Here  the  propulsive  powers  of  the  contractions,  and  stronysi 

tube  have  to  struggle  against  the  increased  tures,  in  order  to  efll^ct  its 

resistance  which  is  offer«l  by  the  constricted  meots.    tn  a  second  daas  of  bsianra»  i^cy 
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Men  to  be  but  little  affected.     Final))',  in    susception  of  that  segment  of  intestine  from 

otheri-- and  especially  in  those  cases  in|Which    which  this  pedicle  arises,  sometimes  affords  a 

the  copioiis  exsudation  has  subseauently  con-    remarkable  testimony  of  the  mechanical  ac- 

tFKted«  so  as  to  diminish  the  calibre  of  the    tivity  of  the  bowel 

tube, — the  muscular  fibres  themselves  seem  The  interior  of  the  non-malignant  poly- 
to  undergo  a  process  of  atrophy,  which  ends  piform  tumomrs  generally  consists  of  a  more 
in  their  complete  disappearance.  or  less  completely  developed  fibrous  tissue. 

(3.)  The  above  remarks  may  serve  to  ill  us-  In  some  cases,  however,  they  contain  a  mass 
trate  a  brief  allusion  to  a  third  (and  very  fre-  of  adipose  tissue,  which  causes  them  to  re.- 
queot)  variety  of  what  is  called  hypertrophy  of  semble  appendices  epiploicae.  In  very  rare 
the  digestive  canal,  in  which  it  is  still  more  dif-  instances,  their  contents  approach  the  amor* 
ficult  to  determine  the  exact  change  that  has  phous  character,  and  friable  consistence,  of  ^ 
taken  place.  In  these  cases  an  ^buminous  tubercuk>us  deposit.  And  finally,  they  some^. 
plasma  exsudes  into  the  coats  of  the  canal :  times  constitute  true  mucous  polypi ;  which 
either  pretty  equally  throughout ;  or  with  a  Qre  distinguished  by  their  lobulated  form, 
more  or  less  marked  preference  for  the  sub*  their  great  vascularity,  and  their  erectile  and 
mucous  or  subserous  areolar  tissue,  and  with    dilatable  texture. 

msrks  of  inflammation  in  the  neighbouring  The  various  small  tumours  which  occa- 
mucous  membrane  or  peritoneum  respectively,  sionally  occupy  the  submucous  tissue  of  the 
When  examined  under  the  microscope,  this  bowel  scarcely  require  any  separate  descrip- 
albominous  plasma  generally  exhibits  all  the  tion.  Cysts  are  comparatively  rare  in  this 
•ppearances  which  attend  the  abnormal  de-  situation.  Fibrous,  or  fibro-cartilaginous 
velopment  of  fibrous  tissue.  But  the  fibres  masses  are  less  infrequent.  The  latter  rarely 
thus  developed  as  the  product  of  a  diseased  become  the  seat  of  a  process  of  true  08si« 
(and  often  an  inflammatory)  action,  ofSst  fication.  The  inorganised  earthy  mattera 
muked  differences  in  their  structure  and  ar-  oftener  found  in  their  interior  are  formed, 
nogemenl  from  those  of  the  normal  areolar  either  by  obsolete  tubercle,  or  by  the  cretified 
tiisue  among  which  they  originate.  While,  as  contents  of  old  abscesses,  the  pus  of  which 
regards  the  changes  undergone  by  the  latter  has  undergone  a  partial  absorption, 
or  healthier  texture,  it  is  often  impossible  to  Tubercie.  —  The  digestive  canal  is  mora 
decide  whether  it  has  been  augmented  or  frequently  the  scat  of  tuberculous  deposit 
b)pertrophied ;  or  whether  it  has  not  rather  than  any  other  organ  of  the  body,  the  lunga 
eiperienced  such  an  interference  with  its  nu*  only  excepted.  The  pulmonary  tubercle  is, 
trition,  and  such  a  loss  of  its  substance,  as  however,  far  more  fipequent  than  the  intestinaL 
uounts  essentially  to  its  atrophy.  And  the  latter  is  not  only  generally  preceded 

PoifpL — The  tumours  which  have  received  by  the  former  ;  but  is  rarely  seen  to  any  ex- 
die  name  of  polypi  a^ree  in  the  common  tent,  before  the  tuberculous  matter  deposited 
character  of  projecting  mto  the  cavity  of  the  in  the  lungs  has  already  reached  the  stage  of 
(hgettive  canal,  bv  means  of  a  peduncle  or  soflening  and  suppuration. 
stalk  of  variable  len^h,  that  attaches  them  The  difl^erent  segments  of  the  canal  are 
to  its  walls.  Their  size  varies  from  that  of  a  aflected  bv  it  in  the  following  order  of  fre* 
pea  to  a  pigeon's  or  hen's  egg.  They  are  quency:  the  lower  part  of  the  ileum;  the 
simost  always  covered  by  the  mucous  mem-  coecum;  the  large  intestine  generally;  the  upper 
hrane :  in  the  aubmucous  areolar  tissue  part  of  the  ileum  ;  the  j^unum  ;  the  duode* 
beneath  which  they  appear  to  be  generally  num  ;  and  (very  rarely)  the  stomach, 
fi^nsed.  Both  forms  of  tubercle  are  met  with  in  the 

It  can  scarcely  be  doubted  that  the  shape  intestinal  canal.  In  a  vast  msyority  of  in- 
^  these  polypi  —  like  that  of  the  papilltform  stances,  none  but  the  crude,  yellow,  or  caseous 
^tiBoiin  on  the  external  integuments — is  tubercle  is  detected.  But  in  cases  in  which 
sometimes  determined  b^  a  definite  arrange-  the  disease  has  taken  an  unusually  chronic 
ii^t  or  development  of  the  plasma  out  of  cours^  the  grey  granulations  are  sometimes 
*hich  they  are  constructed.  It  is,  perhaps,  met  with.  The  latter  appear  gradually  to  as- 
cbicfly  in  this  way  that  isolated  malignant  sume  the  caseous  form ;  the  clwnge  beginning 
r^wths  under  the  raucous  membrane  so  fre«  at  their  centre,  and  extending  thence  to  their 
y|^"tly  assume  the  pedunculated  or  polypoid    circumference. 

^^^n.  Bat  it  seems  certain  that,  in  many  The  deposit  usually  begins  by  engaging  the 
"^^tsacea,  their  form  is  partly  the  result  of  a  agniinate  and  solitary  follicles  of  the  lower 
"'^chaaical  traction,  such  as  the  muscular  third  or  half  of  the  ileuui ;  filling  and  distend* 
^'^Rtractions  of  the  alimentary  canal  itself  ing  their  cavities  with  crude  tubercle.  A 
"^t  eierdse  on  almost  any  small  tumour  marked  (and  often  intense)  redness  of  this 
projecting  from  its  mucous  surface.  The  pe-  segment  of  the  bowel  usually  accompanies 
aicW*  of  the  tumour  is  thus  continually  the  deposit;  and  remains,  as  a  more  or  less 
w^vn  out  and  lengthened.     And  the  intua-    distinct    hyperemia,  during    the    remaining 

stages  of  the  process. 

•  T^a  moTement.  of  the  intestines  apon  each  .  ,fr  caseous  tubercle  contained  in  these 
£«  often  laem  t«  exert  a  simlltr  mechi£ical  in-  ^"»«J??  °«*'  undergoes  the  process  of  soften- 
"«acc  oa  tQDMmn  or  deposits  attached  to  their  ^%*  Thesummitof  the  sac  bursts  or  ulcerates; 
l*nt«M8l  nciacaL  and  its  contents  escape  into  the  cavity  of 
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the  canal.    The  follicle  itself  is  thus  either  of  the  previous  ulcer  often  givef  it  i  fm 

evacuated  or  destroyed :  and  its  situation  b  more  or  less  approaching  that  of  a  cord  or 

then  occupied  by  a  small  excavated  ulcer,  va-  imperfect  septum  :  which  lies  tnostcnelr  to 

rying  in  size  from  a  millet-seed  to  a  pea.  the  axis  of  the  tube,  and  nurteritlly  vuwn 

This  primary  ulcer  now  becomes  the  seat  its  calibre.    In  rare  instances,  the  doirix 

of  a  process^  of  secondary  ulceration,  which  contains  fragments  of  the  cretaceoos  or  other 

extends  its  size  in  the  two  directions  of  width  varieties  of  obsolete  tubercle, 
and  depth.     Its  superficial  extension  causes        Cancrr.  — Cancer  affects  the  intesdaslcaBal 

several  of  the  small  primary  ulcers  to  become  under  all  three  of  its  chief  fonoos ;  qmmIj, 

fused  into  one ;  and   sometimes  widens  the  scirrhous,  medullary,  and  colloid  or  sreobr 

resulting  secondary  ulcer,  so  as  to  form  a  cancer.     And  even  its  villous  and  epithcbil 

patch  of  ulceration  that  more  or  less  encircles  varieties  are  occasionally  present.    The  Utter 

the  bowel.     Its  vertical  progress  successively  is,  however,  very  rarely  met  with. 
engages  the  submucous  and  muscular  coats,        In  most  instances  the  cancerous  grovtk  is 

and  Sius  finally  reaches  the  peritoneum.    The  at  first  seated  chiefly  in  the  snbanicoQi  mt- 

latter  membrane,  if  not  strengthened  by  the  olar  tissue;  from  which  it  gradualtj  ailnBcci 

lymph  of  adhesive  inffaromation,  now  sloughs  towards  the  inner  and  outer  surface  of  ihr 

or  ruptures ;  with  the  result  of  a  fatal  perfo-  canal,  so  as  ultimately  to  involve  the  whole  of 

ration.  its  coats.    But  the  three  forma  of  cancer  hiH 

This  extension  of  the  ulcerative  process,  with  various  degrees  of  intensity  on  diflcftst 

and  the  means  by  which  it  is  effected,  together  parts  of  this  areolar  layer.  The  scirrhoat  tm- 

constitute  the  chief  characteristics  of  tuber-  ety  begins  in  its  deepest  stratum ;  and  io  thM 

cular    disease   in  the  intestinal    canal :    and  fibrous  septa  of  the  subjacent  mascniar  faas- 

render  the  loss  of  substance  it  brings  about  in  dies  which  are  connected  with  it.    The  areola 

the  walls  of  this  tube,  strictly  analogous  to  or  colloid  variety  chie6y  affects  the  middle 

that  by  which  it  excavates  the  tissues  of  the  and  looser  lammse.      While  the  nedobr; 

lung.    The  base  and  margins  of  the  tubercu-  and  the  villous  variety  generally  occupj  tk 

lous  ulcer  have  a  ragged  swollen  appearance;  immediate   neighbourhood  of  the  baninraf 

are  surrounded  by  a  gelatinous  infiltration  ;  membrane  of  the  mucou!i  tunic.    Fiaalh,  ■ 

and  are  themselves  the  seat  of  an  interstitial  the  epithelial  variety,   there    oecfos  to  be 

deposit  of  cheesy  tubercle.    The  softening  of  a  definite  metamorphosis  of  all  the  hi 

this  deposit,  and  the  suppuration  of  the  ori-  ^cal    elements   of  the    mucous 

ginal  tissues  in  which  it  is  entangled,  continu-  itself. 

allv  increase  the  size  of  the  ulcer ;  and  the        Those  rare  instances  in  which  the 

inflammation  thus  produced  tends  as  continu-  seems  to  Im^u  in  the  subserous  areolar 

ally  to  increase  the  deposit  of  new  tubercle,  are  in  reality  cases  of  cancer  of  the  pcrii»> 

Hence  the  tuberculous  ulcer  assimilates,  so  to  neum ;  which  membrane  they  almost  wlwtn 

speak,  the  adjacent  tissues  to  itself:  and  is  involve   in  its  visceral  reflexions  (ooicam 

never  bounded  by  healthy  or  heterogeneous  and  mesentery),  as  well  aa  iu  some  parti  ^ 

tissues ;  like  those  which  adjoin  the  gastric  its  parietal  laminc* 
ulcer,  or  the  specific  follicular  ulcer  of  the        The  cancerous  growth  tsgeneraDf  prinan; 

typhoid  process.  but  is  sometimes  secondary  to  a  dcpoot  ■ 

As  the  tubercular  ulceration  extends,  the  some  neighbouring  organ.     In  the  bt^cae, 

intervening  submucous  tissue,  even  where  hi-  the  intestinal  canal  may  cither  be  invoM 

therto  hesuthy,  generally  becomes  the  seat  of  by  a  mere  extension  of  the  disease  fron  Bbi»> 

a  similar  deposit  and  destruction.    Hence,  lute  contact ;  or  it  may  be  afl^ccted  through  tk 

in  well  marked  instances  of  acute  intestinal  intervention  of  the  lymphatic  glaiids  aiid  ve^ 

tuberculosis,  these  ulcerations  occupy  a  large  sels.    The  first  of  these  contineencies  nm\  be 

proportion  of  the  affected  surface  of  bowel  ;  illustrated  by  the  way  in  which  the  ^      ^ 


leaving    only  small    insulated    patches,    or    is  sometimes  involve  in  a  cancerous  tumam 
fungous  projections,  of  the  original  mucous    of  the  liver :  the  second,  by  the  far  more  sa- 


membrane.      And    in    extreme    cases,  they  merous  instances,  in  which  the  larfeitfeit*oe 

may  even  remove  this  tunic  from  a  large  con-  becomes  cancerous,  as  the  result  of  tivh^ 

tinuous  segment  of  the  bowel.  disease  occupying  the  neighbouriqg  Uaifi^s^ 

The  cicatrization  of  such  ulcers  is  rarely  glands, 

seen,  except  in  cases  where  the  process  has  The   above   variedca   of    the   eaacteoa* 

ceased  in  one  part,  while  it  has  still  been  going  0|[owth  occur  with  very  un«|ual  frequeac?. 

on  in  another.    In  such  instances,  the  removu  The  scirrhous  is  by  fiv  the  most  iowBwa>  tW 

of  the  softened  mass  already  present  ceases  medulUry  leas  frequent,  and  the  coUeid  ct 

to    be  followed  by  any  further    interstitial  areolar  rarest  of  alL    And  while  thelbrvcr  a 

deposit  of  fresh  tubercle  in  the  margin  of  usuallv  primarr*  the  two  latter  are  mofr  6t- 

the  ulcer  ;  and  a  plasma,  which  exsudes  on  quently  secondary;  or  are  often  adnuxe^.' 

the  bare  and  ulcerated  surface,  is  ultimately  vary  ins  proportions,  with  what  was  c    ' 

developed  into   a  cicatrix  of  the   ordinary  a  scirrhous  growth.     In  the  latter  ■ 

structure  and  appearance.    The  subsequent  the  scirrhus  is  somedmea  said  to  have 

contraction    of  this    cicatrix   is    of   course  gone  a  transformation  into  medullaiy 
proportional  to  the  loss  of  substance  which  it 

baa  had  to  replace.    The  zonular  direction  •  Conpars  Art  PEazrontcM. 


STOMACH  AND  INTESTINE.  421 

But  it  is  very  rarely,  if  ever,  that  such  a  me-  of  characteristic  cancerous  cells,  in  various 

taroorphosis  really  occurs.     In  funeral  the  stages  of  development.    5.  The  scirrhus  fuses 

proc&$  thus  designated  consists  merely  in  and  confounds  the  various  tunics;  which,  in 

the  dq)osit  of  new  cancerous  matter  within,  the  hypertrophy,  generally  remain  tolerably 

•od  especially  around,  the  scirrhous  mass;  distinct.    6.  In  scirrhus,  ulceration  is  of  more 

and  not  in  any  true  metamorphosis  of  the  frequent  occurrence,  of  earlier  access,  and 

latter  growth  itself.  of  wider  extent,  than  in  hypertrophy.     7.  In 

The  cancerous  disease  of  the  intestinal  scirrhus,  the  neighbouring  glands  and  organs 
cinal  is  often  associated  with  the  existence  of  generally  become  at  length  affected  by  an 
t  limited  amount  of  hypertrophy.  For  the  enlargement  and  deposit,  which  itself  par- 
deposit  of  scirrhus  in  the  coats  of  the  canal  takes  of  the  cancerous  characters.  8.  The 
ootoolythickens  and  hardens  their  substance;  microscopic  characters  of  the  two  morbid 
but,  by  the  annular  form  it  affects,  has  a  products  are  usually  decisive;  the  scirrhus 
special  tendency  to  obstruct  the  calibre  of  the  almost  always  offenng  the  cell-forms  charac- 
tiibe.  Where  it  does  this  slowly,  and  with  teristic  of  cancerous  growth,  in  some  part 
little  disturbance  of  the  general  health,  the  or  other  of  its  mass.  Thus,  for  instance, 
obstruction  is  often  partially  compensated  by  even  where  the  fibres  of  the  central  and 
•  trne  conservative  nypertrophv  of  the  mus-  cartilaginous  substance  are  so  numerous  and 
ciilar  coat  behind  the  diseased  part.  But,  well -developed  as  to  obscure  the  cells  they 
for  sifnilar  reasons,  this  hypertrophy  is  o(\en  involve,  the  gelatinous  matter  enclosed  within 
usociated  with  dilatation :  —  an  alteration  the  meshes  immediately  around  this  harder 
which  b  mdeed  sometimes  carried  to  an  mass  will  generally  yield  an  abundant  cell- 
eoonnous  extent ;  so  that  the  stomach,  for  ex-  growth  ;  or  the  still  softer  periphery  of  the 
imple,  fills  alrooac  the  whole  abdominal  cavitv.  tumour  will   afford    the   unmistakable  cells 

Of  the  various  morbid  conditions  already  of  medullary  disease, 
alluded  to,  there  is  only  one  which  is  very  Of  the  various  segments  of  the  digestive 
liable  to  be  mistaken  for  cancer ;  namely,  that  canal,  the  stomach  is  by  far  the  most  frequent 
fibrous  thickening  of  the  gastric  and  intestinal  seat  of  cancer.  The  large  intestine  stands 
parietes  which  is  usually  termed  hypertrophy,  next  to  it  in  liability  to  this  disease,  the  lia*- 
This  state  offers  so  many  points  of  resemblance  bility  diminishing  successively  from  the  rectum 
to  the  scirrhous  deposit,  that  it  seems  worth  through  the  siemoid  flexure,  to  tlie  remainder 
while  to  enumerate  the  chief  points  of  con-  of  the  colon.  In  the  coecum,  however,  it  seems 
true  between  them.  Of  these  we  will  only  pre-  somewhat  increased.  The  small  intestine  is 
inise  that,  though  they  generally  afford  ample  very  rarely  affected,  except  in  acute  and  ge- 
nalerials  for  a  satisfactory  decision,  they  neral  cancerous  cachexia;  m  which  the  mucous 
occasionally  leave  us  in  great  doubt  as  to  the  membrane,  and  its  submucous  tissue,  are  some- 
fibrous  or  scirrhous  character  of  the  particular  times  infiltrated  with  medullary  deposit  in  the 
ipccimen  under  examination.  situation  of  the  agminate  follicles. 

Comparing  these  two  states  in  their  ordi-  In  the  stymach^  cancer  generally  occurs  as 

narj  form,  as  seen  in  the  stomach,  we  may  a  scirrhous  deposit  which  surrounds  the  py* 

sum  ap  their  chief  differences  as  follows  : —  loric  extremity  of  the  organ.    The  cancerous 

1.  The  scirrhus  affects  the  submucous  tissue  growth  is  strictly  limited  towards  the  duo- 

io  s  ereater  degree  than  the  hypertrophy,  denum,  by  the  pyloric  valve ;  but  it  extends  a 

«htcb  Is  more  evenly  distributed  tnrougnout  variable  distance  along  the  right  side  of  the 

the  three  coats.  2.  The  scirrhus  often  presents  organ,  generally  favouring  the  lesser  curvatiu'e. 

a  similar  irrqpilarity  of  distribution  in  the  The  neighbouring  gastric  surface  is  often  oc- 

horizontal  plane  of  the  gastric  coats  them-  cupied  by  small  isolated  deposits  of  cancerous 

kItcs,  which  it   thus  renders   uneven  and  matter,  which  lie  beneath  the  mucous  mem- 

Protuberant;    while  the  hypertrophy  forms  brane.     And  the  healthy  muscular  coat,  as 

vhat  n  generally  a  larger  and   more  uni-  before  mentioned,  is  also  frequently  hyper- 

^m  expanse.     3.   The  appearance  of  the  trophied  over  a  large  extent  of   the  same 

scirrhas  is  white,  hard,  ana  gristly  or  carti-  locality. 

Ui^Qoas ;  that  of  the  hvpertrophy  is  vellower.  The  chief  peculiarities  of   the  scirrhous 

toucher,  and    more  elastic.     4.    The  mus-  mass  have  been  enumerated  in  speaking  of 

ctiUr  substance  is  involved  in  hypertrophy  the    differential    diagnosis    between    it    and 

chiefly  by  the  atrophy  or   enlargement  of  hypertrophy  of  the  stomach.    Beginning  in 

its  bundles,  within  their  thickened  cellular  the  submucous  tissue,  and  the  subjacent  mus- 

*^i(aths.  ^  Bat  in  scirrhus,  it  undergoes  a  cular  coat,  it  rapidly  involves  both  of  these 

characteristic  metamorphosis;   by  virtue  of  structures    in  a   white  cartilaginous-looking 

which  its  structure  may  almost  be  *  said  to  mass ;  the  more  opaoue  and  fibrous  parts  of 

■rpr^oach  that  of  colloid  cancer.    The  fibrous  which  often  seem  to  give  off  bundles  of  fibres, 

^'ta  become  the  seat  of  a  development  of  that  pass  completely  through  the  muscular 

ncv  fibres;  while  in  their  loculi  or  intervals,  coat.  The  anatomy  ofthese  fibrous  bundles  has 

the  muscular  fibres  are  replaced  by  a  reddish-  already  been  mentioned.  The  disease  advanc- 

vdlov  gelatinous  substance,  which  consists  ing,  hivolves  the  subserous  tissue  and  the  pe- 
ritoneum, on  the  one  hand;  and  the  mucous 

•  Mtiked  specimens  of  this  kind  are,  1  believe,  membrane  on  the  other.     The  latter  of  the 

^nttinM  mistaken  for  the  rarer  true  areolar  cancer,  two  extensions  is  generally  both   earlier  in 
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date,  and  more  considerable  in  amount.  After  Tity  of  the  stomach;  where  the?  dl^ 

the  disease  has  thus  fused  into  one  nmss  ihe  the  seat  of  a  medullary  or  (iingout  mvth, 

muscular  and  mucous  coats,  the  distention  and  which    undergoes    ulceratioa    and   WHaor* 

vascular  disturbance  undergone  by  the  latter  rhage. 

gradually  efiects  its  disorganization.    Its  epi-        Siricfure  of  the  intetime,  —  The  most  tn» 

thelium  becomes  detached;  its  surface  ulce*  ouent  cancerous  affection  of  the  Ivge  iiitc»> 

rates  or  sloughs ;  and  more  or  less  hiemor-  tine  is  a  scirrhous  depoMt,  which  more  or 

rhage  is  excited.     At  this  time,  if  not  before,  less  encircles  the  tube.  The  estem  to  which  it 

the  cancerous  process  is  generally  so  far  mo-  passes  round  the  circumferenoe  of  dw  canal  k 

dified,  as  to  give  rise  to  the  deposit  of  the  determined  chiefly  by  its  primary  or  aeeoaiv? 

metluilary  instead  of  the  scirrhous  Tariety.  nature.     In  the  former  case,  k  b  a  eomlefe 

The  eroded  surface  of  the  tumour  thus  be-  circle.    In  the  latter  case,  it  gcnervlly  iotwm 

comes  the  site  of  a  bleeding  fungous  growth ;  but  part  of  a  circle :  and  occopics  tkat  ndeof 

the  hsemorrhage  from  which,  more  or  less  the  mtestine,  which  is  nearest  to  the  gfand  «r 

altered  by  the  fluids  of  digestion  prior  to  its  other  neighbouring  texture,  from  which  the 

being  ejected  from  the  stomach,  gives  rise  to  disease  may  have  been  derived, 
the   characteristic   coffee-coloured    vomiting        In  either  kind  of  scirrhous  ati'iituir,  thi 

which  is  almost  alwayspresent  in  the  latter  deposit  may  subsequently  extend,  for  a  v»- 

■tages  of  the  disease.    Tne  metamorphosis  of  riable  distance,  in  the  direction  of  the  Wngdi 

the  cancerous  mass  is  generally  followed  by  of  the  canal.    But  so  long  as  it  reoMim  U 

sloughing  or  ulceration,  either  of  which  may  mited  to  a   simple  annular   mnss  of  ^«(h 

end  in  the  perforation  of  the  organ.    But  this  scirrhus  occupying  the  submucooi  tivwe,  itc 

event  is  sometimes  prevented  by  the  adhesion  chief  effect  is  that  of  narrowing  the  oasA. 

of  the  peritoneal  surface  of  the  stomach  to  The    influence    of   this    narrow mg  on  the 

neighbouring  structures ;  and  is,  perhaps,  still  neighbouring  segments  of  the  bowel  is  nt  fint 

more  frequently  staved  off  by  the  continuous  merely  the  inedianical  obstraction  whicb  t 

deposit  of  new  cancerous  matter  beneath  and  offers  to  the  transit  of  the  inte»troal  < 

•round  the  ulcerating  mass.     The  perforation  Where  this  obstruction  amounts  to  • 

of  the  gastric  parietes  may  give  rise  to  an  abnor-  occlusion,  it  is  speedily  fatal:  the 

mal  communication  between  the  stomach  and  above  the  stricture  becoming  enonDOSBly  if:^ 

some  neighbouring  segment  of  the  canal : — for  tended  by  its  contents;  and  undergoing  r>* 

example,  the  transverse  colon,  or  some  part  flammation,  gangrene,  or  even  roplunei,  as  ikm 

of  the  small  intestine.    Or  it  may  even  open  result  of  this  distention.    A  alowcr  ptoerm 

on  the  exterior  of  the  belly ;  or  penetrate  the  of  constriction,  or  a  less  complete  obstrnctM** 

thoracic  cavity.  generally  give  rise  to  a  combtnatioQ  of  a 

The  medullary  form  of  cancer,  which  is  not  milar  dilatation,  with  a  variable 

nnfrequently  seen  as  a  secondary  deposit  at  hypertrophy;  the  latter  change 

the  surface  and  margins  of  the  scirrhous  mass,  carried  to  such  an  extent  as  greatly  to 

sometimes  occurs  independently,  as  a  con-  the  thickness  of  all  the  coats  dt  the  bo«A« 

tmuous  or  discrete  deposit  in  the  submucous  and  especially  of  the  mosoiilar  tunic. 
areolar  tissue.     It  offers  its  ordinary  charac-        The  obstruction  is  often  increased  bv  the 

teristic  structure  and  appearance.  way  in  which  the  diseased  part  of  tbe  ■>- 

The  areohir  form  is  also  more  frequently  testine  becomes  abnormally  united  widi  neigh> 

secondary  than  primanr.     It  is  by  no  means  bouring  viscera  or  walls  of  the  belly      In  the 

uncommon  to  find  the  hard  scirrhous  texture  secondary  form  of  acirrhus  the  wnmm  m  of 

of  the  centre  of  the  cancerous  pylorus  merge  course  attached  and  fixed,  almost  at  tbe  vr«v 

into  a  fibrous  network  as  it  approaches  the  commencementof  the  process  of  dcposic.  Bi.t 

inner  surface  of  the  organ ;  —  a  network  the  in  the  primary  form,  it  may  remain  free  mci 

large  meshes  of  which  are  filled  with  a  ge-  a  comparatively  late  period  of  the  dsaorocr; 

latinous  mass.     The  fibres  which  constitute  when  the  weight  of  the  tumour  often  ranflrt 

these  meshes  are  generally  long,  pale,  and  ex>  the  bowel  to  ^vitate  into  a  more  or  lr.fl 

tremely  delicate ;  and  their  narrow  outline  is  unnatural  position.    In  either  caae,  ics  »«-« 

here  and  there  bulged  by  persistent  develop-  currence  Often  alters  the  counie  of  the  carMi^ 

mental   celb.     The  gelatinous  mass  which  by  bending  it  at  an  acute  angle  oppoute  m 

they  enclose  consists  of  cells,  which  are  often  the  adherent  part.    The  bowel  is  thn%  pb^-n: 

large  and  compound ;  sometimes  caudate,  or  at  a  still  further  disadvantage  ft>rthctrai%> 

pigmentary.     It  is  possible  that  this  structure  mission  of  its  contents, 
n  to  some  extent  produced  by  a  true  ine-        The  subsequent  progress  of  the  dmem* 

tamorphosis  of  the   previous  scirrhus:   its  requires  little  notice.    The  growth  of  a  mc- 

fibres  being  multiplied,  at    the  same    time  dullary  fungus,  or  the  defioait  of  a  caftaid  <w 

that  they  are   enlarged    and    distended  by  areolar  mass  upon  the  surface  of  the  oVir- 

the  deposit,    between    and   amongst   them,  rated  stricture,  may  of  coorse   incriase   ttvr 

of  a  soft  mass  of  cells.     In  some  instances  obstruction  which  the  latter  prndacas.    <  fer, 

we  find  evident  traces  of  a  development  of  conversely,  its  sloughing  or  ulccrsDoa  mmm% 

new  fibres,  which  gradually  break  up    the  restore  the  permealulity  of  a  prcviouii«  a  - 

primitive   locuti  into  secondnrv  cells.    The  most  occluded  canal.      Finally,  the  ntc-*- 

most  superficial  or  internal  of  the^e  loculi  sion  of  the  disease  upwards^  into  the  ^^ 

project  from  the  mucous  surface  into  the  ca-  segment  of  intestine  above  the 
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coorot  this  part  into  ft  large  receptacle,  which  account  of  its  descriptive  anatomy  it  is  pro- 
is  boaaded  by  thick  and  solid  cancerous  walls,  posed  to  describe,  Ist,  the  gangliated  cord  of 
Where  the  lower  outlet  of  this  cavity  remains  the  sympathetic,  and  2nd  the  difierent  plexuses 
psttilous,  life  is  sometimes  preserved  under  formed  by  its  branches  in  the  several  regions 
such  sn  unfavourable  condition  during  a  con-  of  the  body  already  specified, 
siderable  period  of  time.  L  Cervical  Portion  of  Ike  Gangliaied  Cord,—^ 

(The  Nbsvbs  of  the  Stomach  and  Intes*  The  cervical  portion  of  each  gangliated  cord 

tine  are  described  in  the  article  **  Sympa-  lies  in  front  ot  the  vertebral  column,  separated 

THETic  NuvB.")  firom  it  by  the  rectus  capitis  anticus  miyor 

( WU£am  BrkUon,)  and  loagus  colli  muscles.  It  is  situated  behind 

the  internal  and  common  carotid  arteries,  the 

SYMPATHETIC  NERVE.— The  term  internal juguhir  vein,  and  pneumogastric  nerve, 

aympatfaetic  nerve  is  applied  to  denote  a  series  It  presents  commonly  but  three  ganglia,  named, 

of  gsnglia  arranged  along  each  side  of  the  according  to  their  situation,  superior,  middle, 

•pinai  column,  connected   by    intermediate  and  infenor. 

bsads  of  nerve  fibres,  so  as  to  present  the  1.  The  tuperior  cervical  gangUon  is  situated 

fona  of  two  gangliated  cords.    These  extend  at  the  upper  and  lateral  part  of  the  neck,  in 

from  the  upper  part  of  the  cervical  region  to  fivnt  of  the  transverse  processes  of  the  second 

the  lower  extremity  of  the  sacrum,  where  the  and  third  cervical  vertebrae,  upon  the  rectus 

cords  of  opposite  sides  are  united  in  a  single  capitis  anticus  m^jor  muscle,  behind  and   to 

guiglioa  or  plexus  situated  in  front  of  the  the  inner  side  of  the  internal  carotid  artery 

coccyx.    The  ganglia  in  each  cord  correspond  and  the  pneumogastric  and  glossopharyngeal 

io  nuoiber  to  the  vertebne,  except  ia  the  cer-  nerves,  with  the  sheath  of  which  it  is  more  or 

vicsl  region,  where  only  three  ganglia  com^  less    intimately  connected  by  some  cellular 

nooly  exist.     The  ^n^liated  cord  of  either  iissue.     It  is  the  largest  of  the  ganglia  in  the 

ode  forms  communications  with  all  the  cor-  sympathetic  cord ;  it  varies  considerably  in 

responding  spinal    nerves  along  its  course,  its  tbrm  and  sixe.    In  general  it  presents  an 

Braachcs  are    also  sent  upwards  from  the  elongated  oval,  or  spindle-shape,  and  mea- 

•uperior  cervical  ganglion  into  the  head  which  aures  from  4  to  8  lines  in  length*  8  to  3  in 

communicate  with  nearly  all  the  cranial  nerves,  breadth,  and  about  1^  in  thickness.    Accord- 

and  with  which  several  small  ganglia,  arranged  ing  to  Flourens  it  is  generally  bifurcated  at 

ia  dtftrent  parts  of  the  skull,  are  connected,  its  lower  extremity,  and  frequently  preaentn 

From  the  gangliated  cords  branches  also  pass  a  constriction  about  its  middle  which  appears 

iavsrds  for  the  supply  of  the  bloodvessels,  as  to  divide  it  into  an  upper  and  lower  portion. 

veil  as  to  almost  all  the  different  viscera  in  The  branches  connected  with  this  ganglion  are 

die  body.    Theae  branches  are  remarkable  the  following : 

^  their  tendency  to  form  plexuses,  firom  (a)  Communicaimg  hranchn  pass  between 

vhich  subsidiary  branches  are  sent  off"  to  the  it  and  the  three  or  four  upper  cervical  nerves, 

various  viscera  in  their  vicinity.    Connected  They  vary  in  number,  and  are  connected  with 

vith  these  plexuses,  as  well  as  with   the  the  posterior  aspect  of  the  ganglion.    It  also 

braaches  which  pass  off  from  them,  are  nu-  forms   communications    wiui    the    pneumo- 

Bieroof  ganglia  of  different  si«es.  gastric,    hypoglossal,    and    glossopharyngeal 

This  nerve  Ima  been  variously  named  by  nerves.    The  branch  of  communication  with 

authofs.     The   older   anatomists  described  the  ninth,  or  hypoglossal  nerve,  consisting  of 

it  nnder  the  name  of  the  great  intercostal  one  or  two  delicate  filaments,  joins  it  near  the 

serve.    From  the  fiict  of  its  being  chiefly  di»-  base  of  the  skull.    This  communication  is 

tribnted  to  the  viscera  belonging  to  the  ctr*  regarded  by  Scemmerin^,  Cloquet,  Hirxel  and 

cubtory,  digestive  and  generative  systems,  it  others  as  very  rarely  existing.     In  twelve  bo- 

vai  termed   by  Chaussier  the  trisplanchnic  dies  examined  by  the  latter,  he  found  it  pre- 

aerve ;  and  under  the  supposition  that  it  alone  sent  only  twice.     Arnold,  Longet  and  others 

iaflucoces  the  organic  processes,  it  was  termed  regard  the  communication  as  constant.     The 

by  Bichat  the  nervous  system  of  organic  life,  communication  with  the  pneumogastric  nerve 

The  name  aympathetic,  or  great  sympathetic,  is  twofold.     One  small  branch  passes  between 

vas  pven  it  by  Winslow,  from  iu  being  be-  the  superior  cervical  ganglion  itself  and  the 

licved  to  be  the  channel  through  which  are  ganglion  on  the  trunk  of  the  vagus ;  another 

cftcied  the  difierent  sympathies  sometimes  branch,  also  of  small  size,  passes  upwards  from 

fMind  to  exist  between  distant  organs  when  the  ascending  branch  of  the  supmor  cervical 

ia  a  morbid  condition.  ganglion,  and  divides  at  the  base  of  the  skull 

For  the  sake  of  description  the  symp^  into  two  fiUiments,  one  of  which  becomes  con- 

thetic  may  be  regarded  as  consisting  oif  two  nected  with  the  ganglion  of  the  root  of  the 

porooQs ;  the  one  corresponding  to  the  ri^ht  pneumogastric,  while  the  other  terminates  in 

*ad  left  gangliated  cords  situated  on  each  side  the  petrosal  ganglion  of  the  glossopharyngeal 

af  the  vertebral  column,  the  other  to  the  dif-  nerve. 

ferent  pleiuses  occurring  on   the  branches  (6)   dtcendmg  or  Carotid  Branch.  —  This 

vhich  are  aent  inwards  for  the  supply  of  the  branch  may  be  regarded  as  a  prolongation  up- 

▼ttcera  and   bloodvessels.     It  is  commonly  wards  of  the  sympathetic  cord.     It  is  soft, 

farther  subdivided  into  a  cervical,  thoracic,  and  presents  a  more  or  less  g^cyish-red  aspect, 

iiunbar,  and  aacral  portion.    In  the  following  On  approaching  the  infenor  orifice  or  the 
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carotid  canal  in  the  temporal  bone,  it  com*  one  of  which  passes  in  fronti  die  other  behis^ 

monly  divides  into  two  branches  which  pass  the  vessel  just  mentioned.    The  oomni- 

along  the  canal    with   the   internal    carotid  eating  branches  with  the  third,  Iborth  aul 

artery,  the  one  being  situated  rather  to  the  fifth  cervical  nerves  frequently  joio  it  iMtmi 

inner,  the  other  to  the  outer  side  of  the  of  passing  to  the  cervical  ganclia.    Tbcit  n 

vessel ;  they  form  numerous  intercommunica-  also,  according  to  L.  F.  Mead,  »wi<tiii>pi 

tions  with  each  other,  ^ving  rise  to  what  is  formed  upon  it,  above  the  inferior  thyfoni 

termed  the  internal  carotid  plexus.  artery,  a  small  ganglion  termed  by  some  ibe 

(c)  Pharyngeal  BrancktM, — These,  from  three  superior  th;^roid  ganelion,  and  by  ochcntk 

to  six  in  number,  leave  the  upper  and  inner  middle  cervical  ganglion, 
margin   of  the  ganglion,    pass  inwards  and         2.  Middle  cermaU  gmtg&m^  smaller  tHas 

downwards,  and  unite  with  the  pharyngeal  the  superior  ganglia  of  the  same  qsbm,  frt» 

branches  of  the  glossophar3mgeal  and  vagus  sents  an  irre^arly  oval  or  triangubr  diipe. 

nerves  to  form  the  pharyng^  plexus.  and  is  situated  on  or  near  the  inferior  thyrab 

(d)  External  lateral  Branchci. — These  vary  artery.  Communicating  branches  piM  be 
in  number ;  sometimes  there  are  only  two  tween  it  and  the  fifth  and  sixth  cervical  Dorec 
present ;  at  other  times  as  many  as  six  or  it  is  also  sometimes  connected  by  fihrncnrt  o' 
eight.  I'licv  have  a  greyish-red  colour,  and  communication  with  the  vagus  and  pfaKnc 
from  the  softness  of  their  texture  were  termed  nerves.  From  the  inner  tide  of  tkte  ff^^ 
by  Scarpa  nervi  molles,  from  their  being  several  delicate  ffreybh  filaments  astf  ol 
chiefly  dLstributed  to  the  blood  vessels,  they  which  surround  the  inferior  thyroid  srtffi 
were  named  by  Soemmering  vascular  branches,  forming  a  plexus,  which  is  termed  the  iafanor 
They  arise  from  the  front  of  the  ganglion,  and  thyroid  plexus.  These  branches  comnHDuntt 
pass  downwards  along  the  internal  carotid  with  the  recurrent  and  internal  Imncai 
artery  to  the  point  of  division  of  the  common  nerves,  as  well  as  with  the  upper  aniac 
carotid,  where  they  give  rise  to  the  external  nerve.  The  middle  cervical  ganclkxi  ib« 
carotid  plexus.  Some  filaments  also  unite  gives  a  branch  which  is  aent  to  the  cintiae 
with  the  superior  laryngeal  nerve.  plexus.     This  branch,  termed  the  iiiddk  or 

(e)  Superior  or  long  cardiac  Nerve,  named  deep  cardiac  nerve,  arises  from  the  i^sofiiot 
also  the  superficial  cardiac  branch,  varies  in  by  from  two  to  four  roots  which  omte  nA> 
thickness,  and  is  sometimes  absent.  It  arises  a  single  or  double  stem.  It  passes  into  tfcc 
from  the  anterior  and  lower  portion  of  the  chest  in  front  of  the  subclavian  artm,  U:: 
superior  cervical  ganglion,  sometimes  from  sometimes  bdiind  that  vemel,  and  nob  sk«t 
the  intermediate  cord  between  that  and  the  the  arteria  innominata  to  the  deep  atuui 
middle  cervical  ganglion,  and  sometimes  it  plexus.  On  the  lefl  side  it  CDtera  the  cheat  be> 
derives  filaments  from  both  sources.  It  runs  tween  the  left  carotid  and  aubdavian  artcrin. 
downwards  upon  the  longus  colli  muscle  and  3.  Inferior  cervtcai  fangihm^  varies  ia  o 
to  the  inner  side  of  the  sympathetic  cord,  and  size  and  form,  which,  in  general,  is  man  ^ 
passes  behind  or  in  firont  of  the  inferior  less  semilunar;  its  convexity  bc^  dintteJ 
thyroid  artery.  In  its  course  through  the  downwards,  its  concave  margin  upwardt.  I: 
neck  it  forms  communications  with  the  ex*  is  situated  between  the  traiu»vcff»e  pfoces«  ^ 
teriial  laryngeal  and  descendens  noni  nerves ;  the  seventh  cervical  vertebra  and  the  occk ««' 
it  also  communicates  with  the  vagus  and  re-  the  first  rib,  behind  the  subclavian  aiteri,  i» 
current  laryngeal  nerves,  and  sometimes  with  behind  and  to  the  outer  side  of  the  root  ff 
the  phrenic.  Not  unfrequently  it  Ls  joined  by  the  vertebral  artery,  (a)  Branches  of  co*- 
the  cardiac  branches,  which  leave  the  middle  munication  pass  between  the  ganglioo  ■»! 
and  inferior  cervical  ganglion.  It  passes  into  the  seventh  and  eighth  cervical  nerve*,  v 
the  chest  in  front  of  or  behind  the  subclavian  well  as  the  first  intercostal  nerve.  It  sV> 
artery,  and  along  the  arteria  innominata,  to  sometimes  communicates  with  the  phrciuc 
terminate  in  the  cardiac  plexus.  The  nerve  nerve  and  recurrent  lar>-njsflsaL  (^)Fr^« 
of  the  left  side,  afler  entering  the  chest,  runs  the  ganglion  proceed  several  fine  twigs.  «i)-'> 
along  the  left  carotid  artery  to  the  arch  of  surround  the  subclavian  nrtery  as  wdl »  ^ 
the  aorta,  passing  sometimes  in  front  and  branches,  forming  small  plexuses  about  tbco. 
sometimes  behind  that  vessel.  One  of  these  accompanies  the  vertebral  ir* 

(/)   Communicating  cord  between  the    ttt-  teries ;  according  to  some  it  passes  op  ak«*r 

pertnr  and  middle  cervical  Ganglia, —  The  con-  with  the  artery  into  the  cranium*  aubdivt  .  4 

necting  cord  between  the  superior  and  middle  into  as  manv  secondary  plexuie*  as  there  trr 

cervical  ganglia  is  commonly  single,  but  occa-  branches  of  the  artery.    Biandin  alatcs  t^ 

sionally  consists  of  two  distinct  portions.     It  he  has  followed  the  branches  of  the  acnr 

pas(»es  from   the    inferior  extremity  of  the  along  the  ba.silar  artery,  upon  the  poftrrvr 

superior  cervical  ganglion,  which  sometimes  cerebral  ami  cerebellar  arteries.     Wntbi  *f^ 

seems  to  be  prolonged  downwards  into  it,  ated  within  the  canal  in  the  tranavcfve  pr^ 

along  the  surface  of  the  rectus  capitis  anticus  cesses  of  the  cervical  vertebra  it  roBBMis^ 

major  muscle,  l)ehind  the  carotid  artery,  and  cates  with  several  of  the  cervical  acn^« 

rather  to  the  inner  side  of  the  pneumogastric  According  to  M.  De  Bhunvilk  seteril  e-"^ 

nerve,  as  far  as  the  inferior  tnyroid  artery,  glia  occur  on  this  branch,  eoual  in  mim^f  *>* 

Before  sinking  into  the  middle  cenical  gan-  the  cervical  vertebne,  and  hence  he  rr^rUi 

glion  it  sometimes  divides  into  two  portions,  the  vertebral  branch  as  the  cootinaBtaia  Vf* 
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wafdf  of  tiie  sympathetic  cord.  According  intercostid  nerve:  theseare  commonly  double, 
to  Bourgery*»  the  common  sympathetic  trunk  Bomctimes  three,  short,  and  pretty  strong, 
may  be  regarded  aa  dividing  at  the  inferior  (b)  Branches  of  small  size  pass  from  the 
cerriod  ganglion  into  an  anterior  and  a  pos«  ganglia  to  the  descending  aorta,  forming  a 
terior  portion;  the  former,  corresponding  to  plexus  around  it ;  others  pass  to  the  pul- 
tbe  continuation  of  the  cord  in  the  neck,  he  monary  and  oesophageal  plexuses  ;  branches 
tenas  the  carotid  track,  the  latter,  correspond-  are  also  described  by  Krause  as  passing  be- 
ing to  the  vertebral  branch,  he  terms  the  pos-  tween  the  ganglia  of  opposite  siaes  in  front 
terior  or  vertebral  track.  He  describes  it  of  the  bodies  of  the  vertebrae. 
as  arising  from  the  plexus  formed  around  the  (c)  The  chief  branches  leaving  the  thoracic 
Mibclavian  artery :  it  is  quite  visible  to  the  ganglia  are  the  greater  and  smaller  splanchnic 
naked  eye  at  its  origin,  but  higher  up  its  nerves.  These  are  situated  to  the  inner  side 
filsments  become  microscopic  in  point  of  of  the  main  cord  of  the  sympathetic,  and  also 
size :  the  vertebral  branches,  or  tracks  of  more  anteriorly,  upon  the  lateral  and  anterior 
opposite  sides,  unite  together  in  the  groove  surface  of  the  bodies  of  the  vertebrae.  They 
lodging  the  basilar  artery,  and  communica-  are  formed  of  branches  derived  from  the  six 
tioBs  are  also  formed  between  them  and  the  lower  thoracic  ganglia,  and  pass  through  the 
anterior,  or  carotid  track,  by  means  of  iila-  diaphragm  into  the  abdomen.  The  greater 
ments  which  pass  backwards  with  the  pos-  splanchnic  nerve  derives  its  roots  commonly 
ierior  communicating  arteries.  The  vertebro-  from  the  inner  part  of  the  sixth,  seventli, 
basilar  nervous  apparatus,  as  it  is  termed  bv  eighth,  and  ninth,  thoracic  ganglia ;  it  often 
him,  supplies  nerves  to  the  vessels,  which  also  receives  a  branch  from  the  fifth,  and, 
ramify  on  the  cerebellum  and  posterior  lobe  according  to  Dr.  Beck,  from  the  different 
of  the  cerebrum.  ganjglia  as  high  up  as  the  first.      It  passes 

(c)  Injerior  or  small  Cardiac  Nerve, — The  obliquely  downwards   and   slightly  inwards 

bferior  cardiac  arises  by  one  or  two  roots,  upon  the  sides  of  the  vertebral  colunui,  in 

passes  inwards  behind  the  subclavian  artery,  front  of  the  intercostal  vessels,  and  covered 

aa<i  terminates  in  the  deep  cardiac  plexus.   It  bv   the    pleura.      It    enters    the   cavity   of 

ibnns  commiMiications  with  the  middle  car-  the  abdomen  by  perforating  the  pillars  b^ 

disc  nerve,  as  also  with  the  cardiac  branch  of  tween  the  middle  and  internal  crura  of  dia- 

tbe  recurrent  larvngeaL     Frequently,  espe-  pliragm,  rarely  through  the  aortic  opening, 

dally  on   the   left  side,  the    lower  cardiac  and  terminates  in  the  semilunar  ganglion  of 

branch  becomes  united  with  the  middle  car-  the  coeliac  plexus.     The  smaller  splanchnic 

4liac,  giving  rise  to  what  has  been  termed  the  nerve,  which  is  sometimes  double,  springs 

Kervus  cardiacus   crassus.     The  communi-  from  the  tenth  and  eleventh  thoracic  ganglia : 

t»ting  branch  between  the  lower  cervical  and  following  tiie    same   course  as   the   greater 

6nx  thoradc  ganglion  is  \^ry  short,  some-  splanchnic    nerve,    it   is    directed    obliquely 

times  wanting,  the  two  ganglia  running  into  aownwards  and  inwards  upon   the  body  of 

one  another.  the  twelfth  dorsal  vertebra,  passes  throush 

II.  Thoracic  portion  tfthe  Gangliated  Cord,  the  diaphragm  between  the  greater  splanchnic 

— Tlie  thoracic  portion  of  the  gangliated  cord  nerve  and   tlie  conununicating  cord,  which 

of  the  sympathetic  lies  on  each  side  of  the  unites  the  last  thoracic  to  the  first  lumbar 

»pinal  column,  in  front  of  the  transverse  pro-  ganglion,  or  pierces  the  middle  crus  of  the 

ceases  of  the  vertebrs  and  heads  of  the  ribs,  diaphragm.     It  terminates  in  the  cceliac  and 

and  beneaUi   the   pleura.     It  is  continuous  renal  plexuses ;  the  branch  to  the  latter  being 

above  with  the  cervical  portion,  and  below  generally  stronger  than  that  to  the  former. 

it  passes  into  the  abdomen,  between  the  pil-  (d)    The    communicating   cord    between 

lar»  of  the  diaphragm  and  superior  extremity  the  last  thoracic  ganglion  and  first  lumbar 

of  the  psoas  muscle,  outside  the  splanchnic  enters  the  cavity  of  the  abdomen  between 

aenres,  becoming  continuous  with  the  lumbar  the  middle  and  external  crura  of  the  dia- 

|wrtioa  of  the  sympathetic  cord.     The  num-  phraem,  or  penetrates  the  latter. 

ber  of  the  ganglia  varies :  they  are  commonly  III.  Lumbar  porOon  of  the  Gangliated  Cord, 

eleven,  rarely  twelve,  on  each  side.     They  — The  lumbar  portion  of  the  sympathetic 

are,  io  general,  ntuated  between  the  heads  of  cord  generally  contains  five  ganglia,  sonie- 

tbe  ribs  in  front  of  the  transverse  processes  times  only  three   or  four,  and  is  situated 

<^  the  vertebne,  and  present  commonly  a  upon  the  lateral  and  anterior  aspect  of  the 

AHire  or  less   trian^lar   form.      The  cord  Ixklies  of  the  lumbar  vertebne,  in  front  of  the 

fOQoecting  the  ganglia  of  either  side  runs  in  psoas  muscle,  behind  and  to  the  left  of  the 

front  of  the  heads  of  the  ribs,  and  is  ge-  aorta  on  the  left  side,  and  behind  and  to  the 

otrally  ainele;  though  sometimes  it  is  double,  right  of  the  vena  cava  on  the  right.    The 

The  branches  connected  with  the  thoracic  branches  connected  with  the  lumbar  ganglia 

gangli*  are  the  following :  —  are :  —  (a)  Branches  of  communication  with 

{«)  Communicating  branches  pass  between  the  lumbar  nerves:  these  arc  commonly  two  in 

each  of  the  ganglia  and  the  corresponding  number  for  each  ;  they  are  longer  than  those 

•MAiK»lw  mr  rextremitrfc^phallque  du  grand  |"  ^^^  ^f.™*^^^  '■*^«'**»'  f"*^  P??*U^^''il^°  ^}''' 

•y«paihctjqiie  dant  I'bomme  ettes  antmaux  mam-  '^®"*^«  ?l  *"e  psoas  muscle— (6)  Branches  also 

■^«««L   Par  M.  L  M.  Boorgeiy.  Compccs  RcnUua,  pa»8  off  from  the  ganglia  to  the  aortic,  spermatic, 

^'**-  **•  renal  and  superior  h\  pogaxti  ic  plexuses. (e) 
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Krause  describes  branches  as  passing  across  fice  of  the  carotid  canal,  traTcrnas  tbc  or- 
the  bodies  of  the  vertebrae,  forming  a  com-  tilagindus  substance  which  occupiet  the  ••• 
munication  between  the  ganglia  of  opposite  terior  lacerated  foramen  to  reach  im  ptmgoid 
aides.  canal,  where  it  becomes  associated  via  the 
IV.  Saeral  portum  q^  the  G^ngUaied  Cord,  cranial  division  of  the  Vidian,  akng  wnk 
—The  sacral  portion  of  the  sympathetic  cord  which  it  traverses  the  canal  firoB  bchnd  (or- 
is situated  towards  the  inner  side  of  the  wards,  and  terminates  in  the  gaagfioa  of 
sacral  foramina.  The  ganglia  are  commonly  Meckel  In  the  interior  of  the  pbenptui 
four  in  number,  are  smaller  than  those  in  the  canal,  the  two  nerves  are  merely  placed  lide 
lumbar  region,  and  decrease  in  size  from  above  by  side  with  each  other,  and  after  leatriag  the 
downwards :  the  cords  of  opposite  sides  con-  canal  are  connected  separately  with  the  gM> 
verge  as  they  pass  to  the  lower  extremity  of  glion.  The  greater  or  deep  petroal  Bcr? r 
the  sacrum,  and  unite  together  in  front  of  was  formerly  regarded  as  the  sceood  of  ik 
the  coccyx,  there  being  frequently  present  at  two  roots  by  which  the  ayrapacbetic  wts  aif- 
their  pomt  of  anion  a  small  ganglion,  from  posed  to  begin. 

which  one  or  two  filaments  of  communica-       (c)  From  three  to  five  delicate  sboitbnacki 

tion  pass  to  the  fidh  sacral  and  coccygeal  p«ss  throti^  the  outer  wall  of  the  camaov 

nerves.     The  branches  connected  with  the  sinus  and  join  the  Oasserian  flmglioa  oa  b 

sacral   ganglia  are  communicating  branches  inner  surface.  One  or  two  <if  tnese  have  bees 

with  the  spinal  nerves,  commonly  two    in  described  as  passii^  backwards  to  the  tea* 

number  for  each.     Several  delicate  filaments  torium  cerebeHi,  and  hare  been  trMcd  \ff 

are  also   sent    to   the   inferior  hypogastric  Arnold  to  the  walls  of  the  CraoaverM  nsi 

plexus.  The  filaments  to  the  Gasaerian  ganglioa  « 

sometimes  supplied  by  the  cavemoiis  plems- 
PLBXU8BS  OP  THE  SYMPATHBTic.  g.  CflamioiPirAi.— This  name  11  SffW 

A.  In  the  Head, — The  chief  plexuses  of  to  the  plexus  formed    aroaod  the  intcnal 

the  sympathetic  which  exist  in  the  head  are  carotid  artery  as  it  lies  in  the  cavenHNU  siMi; 

the  internal  carotid   plejtus,    cavemovt,    and  it  is  situated  rather  towarda  the  inner  Mite 

external  carotid.    There  are  also  present  in  of  the  vessel,  at  the  point  wbeie  it  aakci  iu 

dilierent  parts  of  the  head  several  ganglia:  highest  turn. 

the  principal  of  these  arc  the  ciliary  ganglion.        The  branches  which  leave  the  eafcraoa 

spheno-palatine, otic, and  submaxillary.  These  plexus  are  the  following:  —  («)  FdMserti 

ganglia  nave  been  already  described  in  this  which  join  the  third  nerve;  they  are  t«o« 

work  in  the  articles  on  the  different  nerves  three  in  number,  and  becone  amted  with  tk 

with  whose  branches  they  are  connected.  nerve  before  its  entrance  into  chcofbiL  Una 

1.  Internal  Carotid  Ptejnu. — The  internal  regards  the  communication   as  raee,  hsvac 

carotid  plexus  is  formed  by  the  ascending  found  it  only  in  ten  bodies ;  in  9omt  casei  he 

branches  of  the  superior  cervical  ganglion,  and  found  that  the  supposed  nerve  filancats  <a»> 

surrounds  the  internal  carotid  artery  during  sisted  merely  of  cellular  tissue.   Bock,LoQe(i. 

its  passage  through  the  carotid  canal.  The  as-  and  others  regard  it  as  constant,   {h)  Bnocto 

cending  branch  of  the  superior  cervical  gan-  of  communication  to  the  fourth  nerve;  thei 

glion,  as  was  already  stated,  divides  into  two  are  either  derived  from  the  cavemons  pksw 

portions,  one  of  which  passes  along  the  outer  or  from  the  carotid,  and  join  the  ner?e  a*  e 

and  anterior  aspect  of  the  artery,  while  the  lies  in  the  cavernous  sinna.    (c)  Cooano*- 

other  Ues  on  the  imier  and  posterior  aitpect  of  eating  filaments  with  the  optMhalmic  pa^lios* 

tlie  same  vessel.  The  external  portion  is  chiefly  one  or  two  in  number,  emei'ge  firom  the  i^ 

concerned  in   the  formation  of  the  carotid  terior  part  of  the  cavemona  plexns,  aad  faitf 

plexrs,  the  inner  in  forming  the  cavernous  the  orbit  on  the  inner  side  oif  the  ephthalnir 

plexus.    The  carotid  plexus  is  thus  situated  division  of  the  fifth  nenre,  cither  eadiac  4*- 

chiefly  on  the  outer  sicTe  of  the  artery  between  rectly  in  the  posterior  border  of  the  ophihih* 

its  second  and  third  bends.    The  branches  ganglion,  or  joining  the  long  root  denved^a 

connected  with  the  plexus  are, —  the  nasal  branch  of  the  opbthalaiie.    Oa>- 

(n)  Two  or  three  fihiments  of  communica-  aionally  one  filament  enters  the  posterior  bit- 

tion  with  the  sixth  pair  of  nerves ;  they  join  der  of  the  gangjfion,  the  other  aloag  vtfk 

the  nerve  as  it  passes  along  the  cavernous  the  long  root  derived  fixMn  the  nasal  bnaik 

sinus.  One  of  these,  stronger  than  the  others,  (rf)  One  or  two  delicate  filamenta  have  ht«a 

was  formerly  regarded  as  one  of  the  roots  of  observed  bv  Fontana,  Hiracl«  and  Anold  to 

the  s}'mpathetic  nerve.    One  filament  is  said  pass  from  tne  cavernous  plexus  to  the  aiteiw? 

aoroetimes  to  run  only  a  short  distance  with  body.  As  this  bodv  is  said  to  fecetve  wamm^ 

the  sixth  nerve,  when  it  leaves  it  and  passes  from  the  s)'mpathetic  coida  of  dAs  o^ 

to  the  ciliary  ganglion,  or  to  the  spheno-pala*  it  has  been  supposed  to  hold  the  same  n:i*> 

tine.  tion  to  these  as  the  ganglioo  impar  or  cwkt* 

(6)  Great  or  deep  Petrosal  Nerve, — This  geal  gantlion  at  tlie  opposite  cxtreaacy  o^  p« 

branch,  oonmionly  termed  the  deep  branch  of  trunk.    Bock  r^gaids  the  filaaseota,  hevc^tr. 

the  Vidian  nerve,  may  be  regarded  as  passing  which  have  been  described  as  cntmifr  (*' 

from  the  fifth  pair  to  the  sympathetic,  or  vice  pituitary  body,  aa  aoldy  destined  for  is»  «tv 

vend.    Regarding  it  as  the  latter,  it  may  be  aels,  terminating  in  their  coats.  Wcher  itirr* 

described  as  passing  out  by  the  superior  on-  that  he  has  examined  with  the  greatest  att 
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the  supposed  coonntinicatioii  between  the  communicate  with  the  ganglion  of  the  same 
•}inp8tnetic  and  pituitary  body  in  mammals  name.  Small  plexuses  accompanying  the  occt- 
snd  birds,  but  iailed  to  convince  himself  that  pital  and  posterior  auricular  arteries  seem  to 
sny  such  communication  exists,  (e)  Arterial  terminate  chiefly  in  the  parotid  gland.  Most 
branches,  accompanying  the  branches  of  the  of  the  branches  which  accompany  the  super- 
internal  carotid  arteries.  These  are  described  ficial  tem|x>ral  artery  appear  to  pass  along  the 
by  Cbaussier*  and  Ribes  as  passing  not  only  arteries  going  to  the  ear  and  eyelids.  Nu- 
aiong  the  anterior  and  middle  cerebral  arteries,  roerous  ^ments,  presenting  here  and  there 
but  also  along  the  branches  of  the  ophthalmic  ganglionic  enlargements,  proceed  upwards  on 
srtety,  forming  minute  plexuses  upon  them,  the  external  carotid  artery  as  far  as  its  divi- 
One  of  these  plexuses  is  described  by  these  aion  into  the  temporal  and  internal  maxillary 
authors,  as  well  ashy  Riiself  and  Langenbeck,  arteries  ;  many  ot  theK  appear  to  terminate 
as  accompanying  the  central  artery  of  the  in  the  parotid  gland,  while  others  accompany 
retina  into  the  eyeball.  Ribes  has  also  traced  the  temporal  and  internal  maxillary  arteries. 
fiUaents  ^m  the  cavernous  plexus  upon  the  Of  the  latter,  one  is  described  by  Arnold  as 
anterior  commanicating  arteries,  by  means  of  emanating  from  the  plexus  surrounding  the 
which  the  sympathetic  cords  of  either  side  middle  meningeal  artery,  and  passing  to  the 
sre  nnited,  there  bong  at  their  point  of  posterior  part  of  the  otic  ganglion.  Subsidiary 
junction  a  small  ganglionic  enlargement ;  this  branches  accompany  the  different  divisions  of 
arrangement  bM  been  denied  by  Lobstein  and  the  internal  maxillary  artery, 
others.  From  the  external  carotid  plexus  several 
3.  Brtermd  CamHd  Plejut.-^The  external  filaments  pass  downwards  upon  the  common 
carotid  plexus  formed  as  already  mentioned  carotid  artery,  forming,  witn  others  derived 
bj  the  union  of  the  nervi  moUes  from  the  su-  from  the  middle  cervical  ganglion,  a  plexus 
poior  cervical  ganglion,  commences  at  the  around  the  vessel,  which  accompanies  it  and 
oripn  of  the  extenud  carotid  artery.  There  forms  communications  with  the  inferior  thyroid 
B  sometimes  a  ganglionic  enlargement  present,  plexus,  as  well  as  with  the  superior  cardiac 
which  from  the  fact  of  being  situated  at  the  nerve  and  cardiac  plexus, 
pobt  of  bifurcation  of  the  common  carotid  B.  llhorttdc  Ptanuei  of  the  S^mpoiAetie,-^ 
artery,  was  teroaed  by  Arnold  the  intercaro-  The  plexuses  occurring  in  the  thorax  in  con« 
tJdean  ganglion.  The  external  carotid  plexus  nection  with  the  sympathetic  are  the  cardiac 
extends  along  the  artery  of  the  same  name,  plexus,  and  the  plexus  surrounding  the 
CDcirclmg  it  with  numerous  branches,  on  thoracic  aorta:  it  also  contributes  to  the 
which  frequently  occur  small  ganglionic  en-  formation  of  the  puhuonary  and  cesophageal 
hrgemeots.     At  its  commencement  numerous  plexuses. 

oonnninications  are  formed  between  it  and  1.  CarSae  Plerut, — The  cardiac  plexus  is 

the  branches  of  the  glosso-pharyngeal  and  formed  by  the  union  of  the  cardiac  branches 

ngus  nerves,  which  go  to  form  the  pharyngeal  of  the  sympathetic  already  described,  and  by 

|4exua.    It  also  forms  connections  with  the  numerous  filaments  derived  from  the  recurrent 

upper  cardiac  nerve,  and,  higher  up,  as  it  laryngeal,  as  well  as  from  the  vagus  nerve  it- 

ptasea  with  the  artery  through  the  parotid  self;  a  branch  from  the  descendens  noni  nerve 

|!lBad,  brsnehes  are  given  oWwr  the  supply  of  accompanies  the  superior  cardiac  nerve,  and 

this  organ,  and  alM  others,  which  become  slso  terminates  in  the  plexus.    The  superior 

fomected  with  the  fiidal  and  miriculo-tem*  cardiac  nerves,  the  branches  from  the  recurrent 

poral  nerves.    Oflsets  are  sent  from  it  along  laryngeal  and  vagus  nerves  terminate  in  the 

die  divisions  of  the  external  carotid  artery,  upper  part  of  the  plexus ;  the  middle  cardiac 

foraung  a  number  of  plexuses  around  them,  branches  of  both  sides  terminate  commonly 

which  are  named  according  to  the  arterial  in  its  middle  portion,  while  the  inferior  cardiuc 

hrancfaea  which   they  accompany.      One  of  branches,  with  some  of  those  derived  from 

the<e  accompanies  the  superior  thyroid  arteij  the  recurrent  laryngeal  nerve,  end  chiefly  in 

imo  the  substance  of  the  th}Toid  gland  :  it  its  lower  part.     The  plexus  is  asymmetrical, 

comauniottes  with  the  superior  hu*yngeal  and  and  is  situated  in  the  upper  part  of  the  tho- 

upper  cardiac  nerves.     Another  accompanies  racic  cavity,  extendfaig  from  the  transverse 

the  ascending  pharyngeal  artery,  and  is  inti-  portion  of  the  arch  of  the  aorta  to  the  base 

stately  connected  with  the  pharj'ngeal  plexus,  of  the  heart :  it  consists  of  a  widely-meshed 

The  hngnal  plexus  encircles  the  artery  of  the  network  of  moderately  fine  filaments,  some 

sime  name,  givins  off  ftkments  to  the  sob-  pnsenttng  a  greyish,  others  a  more  or  less 

^pgX  gland,  and  forming  communications  white  appearance.    About  the  centre  of  the 

with  the  hngwai  branches  of  the  glosso-phft-  plexus,  behind  the  arch  of  the  aorta  and  in 

r}ngeal  aerre.    The  facial  plexus  surrounds  front  of  the  bifurcations  of  the  trachea,  at 

the  facial  artery  and  its  branches,  one  or  two  the  point  of  division  of  the  puhnonary  artery 

iUmenta,  which  accompanjr  the  submental  there  is  commonly  present  a  ganglionic  en- 

Mtcty,  pass  to  the  submaxillary  gland,  and  largeroent.    This  which  is  termed  the  cardiac 

ganglion    (Ganglion  cardiacum   Wrisbergii), 

•  M^moiraa  da  U    Sod^Uf  M<$a.  d'EnralaUoo,  P"*««njf  «  gre>  wh  coteur  and  irr^ular  shape, 

^  viL  a  97.  generally  more  or  less  angular  or  oblong,  and 

t  TIedaBaaB's  2eitichrilt  fUr  Physiol  band  il.  measures  from  one  to  two  lines  in  length. 

^'^*'  That  portion  of  the  cardiac  plexus  which  is 
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formed  hy  the  branches  of  the  sympathetic  young  heifer's  heart  about  ninety  of  th«? 

which  pass  down   in  front  of  the  arteria  in-  ganglia  or  iranglionic  enlifrgements.    The  'eft 

nomi;iata  on   the  right  side,  and   the  arch  of  ventricle  appears  to  be  raore  abundantly  Mi[»- 

the  aorta  on  the  left  side,  corresponds  to  what  plied  with  nerves  than  that  of  the  right  biJe: 

is    termed    by   some   the   superficial    cariliac  on  the  former  they  can  be  traced,  extenJir.i: 

plexu-J,    while    the    portion    formed   by   the  from   base    to   apex,  on    the  surface  of  the 

l)ranchcs  of  the  sympathetic  and  vagus  which  latter  they  generally  extend  but  a  httle  tav 

descend  behiml  the  arch  of  the  aorta  between  down,   when    they  sink    into    the    nmsiu'ar 

it  and  the  trachea,  is  ternied  the  deep  cardiac  substance. 

plexus.     The   branches  which   proceed  from         2.  Plexus  of  the  Thoracic  Aorta,    This  con- 

the  cardiac   plexus  are  the  following:  —  (a)  sists  of  delicate  filaments  which  are  denved 

Nnmerons  filaments  pass  ofl'  from  tlie  upper  from  the  thoracic  portion  of  the  gangliatt-i 

part  of  the  plexus  and  surround  the  arch  of  chain  of  the  synjpathetic;  several  filanient>  also 

the  aorta,  as  well  as  the  large  arterial  trunks  pass  between  it  and  the  oesophageal  plexus, 

which  s[)ring  from  the  same,     {h)  Others  pass  Above,  it  is  continued  into  the  cardiac  pleius, 

alon.(   the  ri^ht  and  left  pulmonary  arteries,  from  which  it  derives  some  branches,andl>eluw 

and  terminate  in  the  pulmonary  plexus,     {c)  it  accompanies  the  vessel   through  the  aortic 

()ff"-ets  are  also  sent  along  the  coronary  ar-  opening   in   the  diaphragm,  to   terminate  in 

terics,    forming    the    anterior   and    posterior  the  coeliac  plexus. 

coronary   [)lexiises.      The  anterior  coronary  C.  Abdominal  PUxuses  of  the  Si/mpnthdic 

plexus  is  chieriy  derived  from  the  superficial  — The  abdominal  plexuses  of  the  sympathtiic 

portion   of  the  cariliac   |)l  xus,  and    accom-  are  larger  and  more  numerous  than  those  oc- 

panies  the  anterior  or  riiiht  coronary  artery  curring   in   any  of  the  other  cavities  of  the 

and    its    divisions  ;    the    posterior    coronary  body.     They  correspond  in  number  with  the 

plexus,  chiefly  derived   from  the  left  side  of  branches  of  the  abdominal  aorta,  and  accora- 

ihe  deeper  portion  of  the  cardiac  plexus,  is  pany  them   in  their  course  to   the  dirflrent 

situated  at  first  behind  the  aorta  and  pulmo-  viscera.     From  the  plexuses  occurring  on  the 

nary  artery  ;  it  then  passes  in  front  of  the  left  larger  arteries,  off-sets   pass,  which   form  a 

division  of  the  pulmonary  artery  to  the  base  number  of  subsidiary  plexuses  upon  the  smaik-r 

of  tlie  heart,  and  reaches  the  [)osterior  co-  vessels.  Thechief  abdominal  plexuses  are  the 

rouary  artery,  around  which  it  fornis  an  inter-  car/iacy  superior  nwscntcric^  rrw///,  inferior  vuun- 

lacement  of  filaments.     Numerous  filaments  teric,   and    superior   and    inferior    ht/pogaitnc 

are  distributed   by  it   to  the  left  side  of  the  plexuses. 

heart,   especially   to    the    left  ventricle:    the  1.  The  carliac,  solar,  or    epigastric  phrus 
filaments  of  the  anterior  coronary  plexus  arc  is  the  largest  of  the  plexuses  of  the  symp- 
chiefly  distributed  to  the  riglit  ventricle.    The  thetic.     It  is  situated  in  the  upper  partof  tl»e 
nerve    filaments    which    leave   the   coronary  cavity  of  the  abdcmien,  on  both  sides  of  the 
plexuses  do  not  all   accompany  the  branches  aortic   opening  in   the  diaphragm,  extenJicg 
of  the  coronary  arteries,  as  was  formerly  sup-  across   the   anterior   part  of  the  aorta,  and 
posed;  by  far  the  greater  number  of  them  run  is  covered  in  front  by  the  stomach.    It  sur- 
separateK  from  the  vessels,  and  are  distributed  rounds  the  coeliac  axis,  and    extends  du%n- 
to  tl)c  muscular  i;ubstauce  of  the  heart.     As  wards  as   far   as  the  origin   of  the  superior 
regartls  the   arrangement  of   the   nerves   on  mesenteric  artery.     It   usually  contains  two 
leaving  the  coronary  plexuses,  they  appear  to  ganglia;  these  present  a  somewhat  crescectii: 
be  much  more   numerous  on    the   Vv  utricles  form,  and  have  on  this  account  been  termed 
than   the  auricles.      The  filaments   distribut-  the  semilunar  ganglia.     They  are  Mtuated  or.c 
eil   to   the  former  are  very  numerous ;  they  on  each  side  of  the  plexus  towards  its  upper 
are  directed  from  the  base  to  the  a[)ex  of  the  part,  and  are  commonly  surrounded  by  anum- 
ventricle;  those  on  the  anterior  surfacepassing  ber   of  smaller   ganglia.     The    solar  ple\us 
obliquely  downwards  from  left  to  right,  those  receives   the   splanchnic    nerves,   also  soQie 
on  the  posterior  surface  from  right  to  left  ;  branches  from  the  posterior  gastric  plexus  of 
they  thus  in  general  cross  obliquely  the  direc-  the  pneumogastric  ;  it  likewise  receives  fiia- 
tion  of  the  muscular  fibres  of  the  ventricles,  mcnts   from  the  plexus  which  has  been  de* 
and    often   also   that   of    the   blood    vessels,  scribed  as  surrounding  the  thoracic  aorta,  as 
Where  they  cross  the  latter,  especially  in  the  well  as  others  from  the  three  or  four  upptT 
heart  of  the  young  ox,  they  appear  to  biliu-  lumbar  ganglia.     The  offsets  from  the  plf\u5 
cate,  so  as  to  enclo>e  the  vessel  in  a  loop  ;  present  the  same  plexiform  arrangement  as 
and  at  this  point  there  is  frequently,  as  is  re-  the  plexus  itself,  and  are  named  according  to 
presented  by    Dr.  Lee,   a  sniall   enlargement  the  arteries  which  they  accompany ;  they  are 
which  occasionally  contains  ganglionic  matter.*  the  phrenic,  or  diaphragmatic,  superior  coro- 
In  their  course  along  the  surface  of  the  ven-  nary,  hepatic,  splenic,  and  renal  plexuses, 
trifles,  neigld)ouring  filaments  frtujuently  unite,         («)  The  diaphragmatic  plexuses  are  two 
there  being  here  also  small  ganglionic  enlarge-  in   number,  a  right  and  left,  and  consist  ot 
ments.     According  to  Dr.  Lee  there  are  (lis-  several   delicate  filaments   derived   from  the 
tinctly  visible  on  the  anterior  surface  of  the  uj^per  part  of  the  semilunar  ganglia.    Thf) 

often    present   several    small    ganglionic  eii- 

♦  Dr.  T.r.o,  on  the  (Jniijjjlia  and  Nervcij  of    the  largeujents,  and  accompany  the  diaphragn-iue 

IKavt.    riiil.  Trans.  1811J.  arteries,  sinking  with  theni  into  the  niuscu.ar 
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rabstance  of  the  diaphragm,  where  they  como  plexuses  are  formed  by  branches  which  pro- 

nunicate  with  branches  of  the  phrenic  nerve,  ceed  from  the  coeliac  and  superior  mesenteric 

(b)  The  superior  coronary  plexus  accom-  plexuses,  and  likewise  derive  filaments  from 

panics  tJie  left  coronary  artery  of  the  stomach,  the  aortic  plexus.    In  their  course  along  the 

along  its  upper  border,  and  is  distributed  to  renal  arteries  they  receive  filaments,  which 

tbe  anterior  and  posterior  walls  of  the  organ,  are  sent  offfrom  the  smaller  splanchnic  nerves, 

iti  filaments  uniting  with  the  branches  sup-  and  others  firom  the  superior  lumbar  ganglia, 

plied  by  the  pneumogastric  nerves,   chiefly  Several  small  ganglia  are  present  in  the  nerves 

with  those  which    are   distributed   to   the  of  the  renal  plexus.    They  divide  along  with 

posterior  wall  of  the  stomach.  It  extends  to  the  branches  of  the  renal  artery,  each  arterial 

tlie  pyloric  orifice,  where  it  joins  branches  of  branch  being  generally  accompanied  by  two 

tile  hepatic  plexus.  nervous  twigs.     From  the  renal  plexus  fila- 

(r)  The  hepatic  plexus,  of  considerable  ments  are  sent  off,  which,  with  others  derived 

liie,  ascends  along  with  the  hepatic  artery ;  it  from  the  coeliac  and  phrenic  plexuses,  form  the 

receives  some  filaments  fi'om  the  pneuroo-  supra-renal  plexus  aestined  for  the  supply  of 

gastric  nerve,  and  also  communicates,  as  has  the  supra-renal  capsule, 

been  already  mentioned,  with   the  superior  4.  Spermatic  Plexuitt.  —  The  right  and  left 

coronary  plexus  of  the  stomach.     Branches  spermatic  plexuses  consist  of  some  delicate 

leave  it  for  the  duodenum  and  head  of  the  nervous  filaments,  which  are  derived  from  the 

pancreas;  and  others  pass  with  the  right  gastro-  renal  plexus.     As  they  pass  downwards  with 

epiploic  artery,  along  the  greater  curvature  of  the  spermatic  arteries,  they  receive  some  ad- 

tbe  stomach,  forming  the  inferior  coronary  ditional  filaments  firom  the  aortic  plexus,  and 

pleius  of  tbe  stomach.  On  entering  the  trans-  appear  to  give  oflT  several  filaments  to  the 

ferae  fissure  of  the  liver,  the  hepatic  plexus  ureters ;  in  their  course  to  the  testes  they  are 

divides  into  a  right  and  a  left  portion,  which  connected  with  the  nerves  which  accompany 

accompany  the  divisions  of  the  hepatic  artery  the  vas  deferens.     In  the  female  they  are  dis- 

aod  vena  portae,  ramifying  upon  them^an  off-  tributed  to  the  ovaries  and  uterus. 

Mt  from  the  hepatic  plexus  passes  to  the  6.  T%e  aortic  pltntt^  situated  alon^  the  abdo- 

galUbladder,  along  with  the  cy.stic  artery.  minal  aorta,  and  extending  from  the  superior 

(d)  The    splenic    plexus   surrounds    the  to  the  inferior  mesenteric  arteries,  consists  of 

artery  of  the  same  name,  passing  with  it  and  filaments  derived  from  the  superior  mesenteric 

its  branches  to  the  spleen.    Offsets  pass  from  and  renal  plexuses.    In  its  course  downwards 

the  splenic  plexus  to  the  pancreas,  and  to  the  it  also  receives  branches  from  the  lumbar  gan- 

ttomacb,  which  form  the  pancreatic  and  left  glia :  it  terminates  in  the  inferior  mesenteric 

gastro-epiploic  plexuses.  and  superior  hypogastric  plexuses,  and  also, 

S.  Tke  tuperior  mesenteric  Plextu  appears  as  as  has  been  already  stated,  contributes  to  the 

a  prolongation    downwards    of   the    cceliac  formation  of  the  spermatic  plexus, 

plexoa,  and  is  the  lai^gest  of  the  oflsets  fur-  6.  Inferior  Mesenteric  Piejeus.  ^The  inferior 

nisbed  by  it :  it  also  receives  some  filaments  mesenteric  plexus,  formed  b^  the  left  lateral 

troro  the  right  pneumogastric  nerve.     It  sur-  portion  of  the  aortic  plexus,  is  less  dense  and 

rounds  the  superior  mesenteric  artery,  form-  less  distinct  than  the  superior  plexus  of  the 

ing  for  it  a  clone  plexiform  sheath,  and  sends  same  name:  its  fibres  present,  however,  the 

oiffaeta  along  its  branches,  which  accompany  same  whitish  aspect  and  firm  consistence,  and 

them  as  they  pass  between  the  layers  or  the  sometimes  have  small  ganglionic  enlargements 

meflCQtery  to  the  duodenum,  small  intestine,  developed  upon  them.     It  accompanies  the 

rscoiD,  and  ascending  and  transverse  colon,  inferior  mesenteric  artery,  dividing  along  with 

The  highest  of  these  unite  with  the  nerves  it,  and  forming  secondary  plexuses  around  its 

•hich  pass  along  the  pancreatico-duodenal  ar-  branches,  which  pass  with  them  to  the  de- 

terr,  while  those  which  are  distributed  to  the  scending  colon,  sigmoid  flexure,  and  upper 

traDsvene  colon  communicate  with  the  nerves  half  of  the  rectum.     Above,  the  branches  of 

derived  from  the  inferior  mesenteric  plexus,  the  inferior  mesenteric  plexus  form  communi- 

Tbe  nerves  which  accompany  the  arteries  to  cations  with  those  derived  from  the  superior 

the  intestines  present  at  first  a  plexiform  mesenteric,  and  below,  with  others  derived 

arrangeffleot  but  in  their  course  through  the  fi^om  the  superior  hypogastric  plexus  of  the 

oicuntery,  several  of  them  are  seen  to  run  left  side. 

aiongmie  the  vessels,  sometimes  separated  a  7.  Hypogastric  Plexus* — The  hypogastric,  a 

<hort  distance  firom  them.    Communicating  single  plexus,  situated  in  front  of  the  fifth 

hranches  pass  between  them  in  the  same  way  lumbar  vertebra  and  promontory  of  the  sacrum, 

as  between  the  arteries.     On  reaching  the  between  the  two  common  iliac  arteries,  pre- 

iotestine  they  enter  it  at  the  part  where  the  sents  an  irregularly  quadrilateral  and  flattened 

■eieDtery  is  attached,  and  dividing  into  finer  aspect.    Nervous  branches,  about  twdve  in 

tvig^  soon  ctisappear  in  the  substance  of  its  number,  pass  down  to  it  on  each  side  from 

coats.    Many  appear  to  become  lost  in  the  the  aortic  plexus,  and  additional  filaments  are 

Baaacular  coats,  while  some  may  be  traced  derived  from  the  lumbar  ganglia.    From  the 

through  these,  ending  apparently  in  the  mu-  plexus  small  offsets  proceed  along  the  common 

coua  coat,  or  in  tbe   sub-mucous  cellular  iliac  arteries,  and  a  few  join  the  hemorrhoidal 

ti««ur.  filaments  derived  from  the  superior  mesenteric 

3.  Rew^  Plexuses, — The  right  and  left  renal  plexus:  it  then  divides  into  a  right  and  left 
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portion,  which  are  continued  forwards  along 
the  sides  of  the  rectum,  to  form  the  inferior 
hypogastric  plexuses, 

8.  Inferior  Hypogtutric  P/entfr«.— These 
consist  of  a  right  and  left  plexus,  formed  in  the 
manner  just  mentioned :  they  contain  se?eral 
small  ganglia.    Filaments  are  likewise  sent  to 
thetn  n-om  the  sacral  ganglia,  as  well  as  fram 
two  or  three  of  the  sncral  nenres.    These 
plexuses  are  situated  upon  the  sides  of  the 
rectum,  the  plexuses  of  opposite  sides  being 
united  by  cross  branches.    From  the  plexus 
proceed    the  following   branches,   (a)  Some 
bsmorrhoidal  branches :  these  are  termed  the 
inferior  haemorrhoidal  nerves ;  the^  are  very 
delicate  and  unite  with  the  superior  hemor^ 
rhoidal  branches  derived  from  the  inferior 
mesenteric  plexus,  and  go  to  supply  the  rec- 
tum. (6)  Vesical  plexus .  The  nerves  proceed- 
ing to  this  plexus  come  from  the  lower  and 
anterior  portion  of  the  inferior  hypogastric 
plexus,  and  pass  to  the  sides  and  lower  part 
of  the  bladder.    The  nerves  are  roost  numerous 
near  the  neck  of  the  organ,  and  have  several 
minute  ganglia  develop^  upon  them.     From 
the  neck  numerous  branches  pass  upwards  on 
the  sides  of  the  bladder,  and  are  chiefly  dis- 
tributed to  its  muscular  coats ;  a  few,  however, 
may  be  traced  through  the  muscular  to  the 
mucous  coat.     From  the  vesical  plexus,  fibi- 
ments  are  given  off  which  pass  to  toe  vesiculas 
seminales,  around  which  they  form  a  plexus ; 
others  pass  to  the  vas  deferens  and  ramify 
around  it,  communicating  on  the  spermatic 
cord  with  the  nerves  of  the  spermatic  plexus, 
while  a  third  portion  passes  to  the  prostate 
gland.    The  branches  which  pass  to  the  latter 
are  of  considerable  size,  and  form  connections 
with  the  plexus  )iround  the  vesiculae  seminales. 
Some  of  the  branches  sink  into  the  substance 
of  the  gland,  others  are  continued  forwards 
to  the  erectile  tissue  of  the  penis,  constituting 
the  so-called  cavernous  nerves,  or  cavernous 
plexus.    From  these  branches  are  distributed 
to  the  membranous  portion  of  the  urethra. 
They  then  continue  forwards,  passing  beneath 
the  arch  of  the  pubis  to  the  root  of  the  penis. 
By  Mtiller*,  they  are  divided  into  nervi  caver- 
nosi  minores,  and  nervus  cavemosus  miyor. 
The  former  penetrate  tlie  crus  of  the  corpus 
cavemosus  penis,  and  spread  out  upon  the 
cells  of  the  erectile  tissue :  the  latter  runs 
along  the  dorsum  of  the  penis  between  the 
dorsal  artery  and  vem.    About  the  middle  of 
the  penis  it  divides  into  a  number  of  branches 
and  forms  communications  with  the  dorsal 
branch  of  the  pudic  nerve  i    some  of  the 
branches  accompany  the  dorsal  vessels  and 
unite  with  those  of  the  opposite  side;  the 
greater  portion,  however,  penetrate  the  corpus 
cavemosum  and  are  distributed  to  its  sub- 
stance. 

9.  Uierme  Plexut, — The  nerves  destined  for 
the  supplv  of  the  uterus  are  derived  from  the 
upper  and  posterior  part  of  the  inferior  hypo- 
gastric plexus,  and  also  from  the  superior 


plexus  of  the  same 

the  folds  of  the  broad  ligaraeot 

with  the  uterine  vessels }  before 


tbe 


uterus,  however,  the  greater  poftioa  «f  tbca 

and  areA 


separate  from  the  veaseia, 
to  the  substance  of  the  neck  and  body  of  ik 
organ.  The  portion  derived  from  the  snpaior 
hypogastric  plexus  appears  to  be  diieA}  dis- 
tributed to  the  fondua  of  Che  or|^:  a  U^ 
ment  also  passes,  according  to  Dr.  Bedk«, 
from  the  ovarian  artery  to  the  foidai 
of  the  uterus.  Besides  the  branches  tbsfi 
mentioned  thoe  are  otbcra,  accordiac  t9 
Dr.  Beck,  derived  also  from  the  bypopsoic 
plexus,  which  assume  a  plexiform  anasf^ 
ment  around  the  vessels,  and  are  o 
by  the  presence  of  several  minute 


Small  gamglim  from  At  vottoitr  wmU  ^  $y 
of  am  imprtgrnaUdmienu  pfOm  &r. 
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sympathetic  nerve  pcvscnt  to  the 
certain  charactert  which,  no 

tinguish  them  from  the  proper 

nerves.    They  have  a  doll  treyisli*^ 
pearance,  dHierent  ftum    the  white 
aspect  which  characterises  the 
ing  to  the  other  class.    Thb 
better  marked  in  some  paita  of  the' 
in  others,  and  ia  best  seen  hi  tlie 
which   accompany   the    hVinil  nwaals 
Valentin  this  gray   appearance  ci  th* 
pathetic  nerves  was  attributed  to  the 
of  the  ganglionic  corpuadea:  this,  ho 
Remak  observed,  cannot  be  the 


oCtW 


*  Ueber  die  organlschen  Nervsn  der  erectiles        *  On  ths  Ki 
minnlichen  Geschlecbts-organe.    Berlin,  1836.  1846. 
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jencbtttbe  ganglionic  corpuicles  are  not  di^ 
irihuted  thraugbout  the  whole  eit«nt  of  the 
Mne,buttreconfiDed  to  certaio  limited  parts. 
HcottbelieKdit  tobedue  to  theprcKDce  of 
NnKtarci  ttnted  by  him  organic  nerve  Jibrti : 
Vdkmua  Md  Bidd«  «l«o  believed  it  [o  be 
awing  U>  a  peculiv  Kt  of  fibres,  differeat. 


I.  7aMv  Mnr-Mna  Am  OU  Aoneic  portion  of 

ttr  9^pMk(w  oni  in  JfoB. 
t  Untaf  a»mak  (jiiatiima fibm)  ladfime  l^mlar 

imt-jint,  from  On  htcci  of  Hit  ipliat  ■'■  (A( 

Siap. 

bo»CTtr,  froin  thaw  of  Remak.  Whether  it 
be  due  to  the  6breii  of  Remnk  or  not,  it  seems 
t«  be,  u  least,  best  marked  in  those  branches 
of  the  •ympathetic  in  which  these  fibres  are 
nott  abondant.  The  sympathetic  also  diSers 
^nn  the  cerebro-BpinsI  nerves  in  consUtence 
n  well  u  in  its  appearance,  being  much  sorter 
tnd  more  readily  torn  across  ihaa  the  Istter, 
This  nay  be  partly  due  to  the  want  of  the 
%Wtif  distinct  fibrous  sheath  poKiessed  by  the 
iiuer,  and  partly  also  to  a  difference  in  the 
thsracter  of  the  ncrre  fibres  themselves.  The 
•ove  fibres  of  the  eympnthetic  are  moreover 
sot  amnged  into  distinct  fasciculi,  but  lie 
togetbet  imbedded  in  a  mass  of  fibrous  tissue 
which  accompaoies  them,  serving  the  purpose 
dfsibcMh. 

As  r^andi  the  coostituents  of  the  t^inpa* 
(ketie  ncfrona  trunk,  when  a  portion  of  one 
c^ihe  Qiaia  cords  is  esainined  with  a  power  ' 
of  iX  diameters,  it  b  found  to  be  composed 
(^ibefoltowtng  elements:  1st.  Tubnlar  nerve 
fi*e«  j  Sod.  Structures  which  present  ■  homo- 
Ktneous  Battened  appcarsoce,  and  contain  a 
unnber  of  oral  nuclei  imbedded  in  them  at 
nicrTsls ;  and,  Jrd.  a  quantity  of  white  fibrous 

IMStX. 

TV  tobular  nerve  fibres  which  are  present 
>n  the  iyn^tfactic,  differ  much  in  point  of 
breadth  fram  oi>e  another.  Some  of  them 
•«»ure  about  ,A»  »  tiW  -f  «>•>««*»  in 
dwneler :  their  coitaits  present  the  arrange- 
ment of  4omUc  ambna-  and  arit  eylh^ 
«hi«li  clwrMteriao  the  fibres  occurring  in  the 
Rrefaro^ipiiiBl  nervM.  fieaidea  these  fibres 
tbcre  are  others  present  which  bate  also  the 
chsncttr  of  the  tabular  Oire,  but  are  much 
I  only  from  the  ^^  to  the 


71^  of  an  inch.  They  present  distinct 
margins,  but  have  a  paler  aipect  thnn  the 
above,  and  do  not  possess  the  double  contour 
which  is  seen  in  ue  broader  tubular  fibres, 
and  many  of  them  often  have  a  tendency  to 
the  formalion  of  varicosities.  When  ninEiiog 
inbundleslheyhave,  according  to  Volkmann* 
and  Bidder,  who  first  called  attention  to  their 
anatomical  charactcn,  a  yellowish  grey  huo 
instead  of  the  white  pearly  aspect  of  the 
eerebro-sptnal  nerves.  Sometimes  the  two 
sets  of  fibres  are  intermingled  and  run  side  by 
side  with  each  other,  at  other  times  they  run 
in  bundles  more  or  less  distinctly  separated. 
The  number  of  fine  fibres  which  are  present 
much  exceeds  that  of  the  broader  or  coarser 
variety.  The  two  classes  of  fibres  do  not,  how- 
ever, appear  to  be  distinctly  marked  off  from 
one  another,  there  being  present  fibres  whidi 
possess  partly  the  characters  of  the  one  and 
partly  those  of  the  other.  When  one  of  the 
finer  variety  is  examined  at  the  same  time  with 
one  of  the  coarser  variety,  end  the  two  com- 
pared, the  points  of  distinction  are  sufficiently 

Fig.  S6f . 


.   .        fc.pn- 
H-jCAru,  froBi  At  tomaum  tmnt  of  On 
>  »  [Ac  Frog.    {Biddir  and  FottHm.) 


belonging  to  the  one  set  to  those  belonging  to 
the  other  may,  in  some  parts  of  the  symp^ 
thelic,  generally  be  lr«ced.  The  finer  the 
nerve  tubules  are,  the  less  distinctly  do  their 
contents  appear  to  be  Be|>arated  into  central 
portion  or  axis  cylinder,  and  white  subatance 
of  Schwann. 

2.  In  regard  to  the  structorea  Ko.  S.  which 
have  been  mentioned  as  occurring  in  the  sym- 
pathetic, Remnk-f-,  their  discoverer,  deaciibea 

*  Dia  Selbstttodlgkait  dM  ^'mpattiucbeB  S*r- 
veniyUfnu  von  F.  H.  Bidder  und  A.  W.  Talk- 
msiiD,  Uipiis;  1843;  p.rj.etseo. 

t  UbBcrvatiwiM  MicroKopic*,  Ice    Benl,  1BS8> 
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them  as  being  destitute  of  a  sheath,  naked,  There  can  be  no  doubt  that  m  naay  pmtM  of 

transparent,  almost  gelatinous,  as  presenting  the  sympathetic,  especially  io  the  brMcbei 

a  number  of  longitudinal  streaks,  and  as  break*  distributed  to  the  arteries,  the  fibres  of  Ranak, 

ing  up  into  delicate  fibrils,  which  in  their  course  or  gelatinous  fibres,  make  up  the  grater  poitioa 

present  oval  dilatations  or  swellings,  and  have  of  their  constituents,  the  tubular  nerre  6faro 

moreover  a  number  of  round  or  oval  cor-  existing  only  in  comparatively  snail  aonbcn 

puscles    arranged    upon   them    at  intervals*  Sometimes    more    or  less   grey   and  wbke 

Apparently,  the  same  structures  have  been  bundles  offibref  may  be  seen  ninoiag  lioaf- 

described  by  Henle  under  the  name  of ''gela-  side  each  other:  sucb  an  arrangrment  is  aot 

tinous  fibres.**     According  to  him  they  are  unfrequently  seen  io  the  brancbca  of  coa- 

flat  homogeneous  fibres,  measuring  fiiom  the  munication  between  the  sympathetic  aad  tkc 

0-002^'^  to  the  0*003^''  in  diameter,  and  cha«  spinal  nerves.     In  such  cases,  while  the  wbitt 

racterised  by  the  presence  of  numerous  nuclei,  chiefly  or  entirely  consista  of  tubular  nem 

some  round,  others  oval,  their  long  diameter  fibres,  the  grey  contains  a  Uift  Donubcr  of 

being  directed  in  the  longitudinal  axis  of  the  gelatinous  fibres,  and  always  m  additioa  to 

fibre.    They  are  dissolved  by  acetic  acid,  the  these  more  or  fewer  fine  tubular  fibres, 

nucleus  becoming  at  the  same  time  more  dis-  The  gelatinous  fibres  are  present  ta  ^ 

tinct.    The  fibres  in  question  are  well  seen  in  ferent  proportion  in  different  parts  of  the 

the  branches  of  the  sympathetic  which  go  to  sympatnetic :  they  appear  to  be  moreabooiiiBt 

the  spleen  or  kidney  in  the  sheep  or  ox,  as  in  the  neighbourhood  of  the  gan^  than  ■ 

well  as  in  the  trunk  of  the  sympathetic  nerve  other  parts  and  in  the  larger  pcripherkal 

itself.     In  the  former  situations  they  appear  branches  thej^  also  exist  in  coiisi<mble  ptd- 

as  a  more  or  less  transparent,  slightly  granular,  portion,  but  in  the  final  distributioo  of  ikcse 

pale  mass,  and  marked  b)^  indistinct  longitudinal  they  either  do  not  exist  at  all  or  ooly  in  daili 

lines  into  fibres  presenting  a  diameter  of  about  number.     They  appear  to  be  more  abaodiiiK 

tsVtt^^  ^^  ttApt^^  o^  "^  ^"^b>  ^"^  characterised  in  the  sympathetic  of  the  higher  anioiaU  tba 

by  the  presence  of  round,  oval,  or  elongated  in  that  of  the  lower  vertebrata.    In  oiaaaMli 

nuclei.  On  the  addition  of  acetic  add  they  swell  and  birds  they  exist  in  conaiderable  quHittti . 

out,  becoming  perfectly  transparent  and  in*  in  amphibia,  according  to  Kolliker,  thcf  in 

distinct,  while  at  the  same  time  the  nuclei  are  present  but  onlv  in  small  jproportno.    la 

brought  more  clearly  into  view.    When  treated  some  fish,  as  in  the  common  Kay,  the  sraft- 

with  tartaric  or  citnc  acid,  the  eflfect  produced  thetic  ganglia  and  branches  contain  a  toy 

upon   them  is  much  the  same:   solution  of  large  proportion  of  structures  which  apce 

soda  also  causes  them  to  swell  out  and  be-  with  the  fibres  of  Renuik  in  some  nspteix 

come  indistinct,  the  nuclei  being  at  the  same  such  as  in  their  relation  to  the  ganfiboiBc 

time  also  rendered  more  or  less  indistinct,  corpuscles  and  tubular  nerve  fibres,  as  ad  ■ 

The  nuclei  generally  measure  about  the  T^irvth  by  the  presence  of  a  number  of  sanO  oral 

to  the  TiAnr^^  ^^  >*■'  i"<^^  >°  length,  and  about  nuclei ;  they  differ  from  tbem»  however,  n 

^P^th  to  the  ^^Anr^h  of  an  inch  in  breadth,  not  being  so  much  affected  by  acetic  acid  sai 

presenting  the  same  characters  and  behaving  in  being  firmer :  the  number  of  tubular  fibfs 

towards  reagents   in  (the   same   manner   as  occurring  in  the  sympathetic  is  very  ssaa 

the  nuclei  occurring  in  most  other  tissues,  compared  with  the  number  of  these  scnc* 

They  are  much  softer  than  the  tubular  fibres,  tures. 

and  are  not  easily  separated  from  one  another.  3.  The  quantity  of  white  fibrous  tis»3C 
In  some  parts  of  the  peripheral  branches  of  the  present  in  the  sympathetic  trunk  and  braodM 
sympathetic  these  fibres  present  a  much  smaller  is  generally  considerable;  the  fibres  are  amnfeil 
diameter,  measuring  about  Y^Anr^h  of  an  inch,  in  the  longitudinal  direction  for  the  bma 
are  finer  and  distinguished  with  difficulty  from  part ;  other  fibres,  which  from  their rdaboei> 
the  white  fibroua  tissue  present  In  the  nerve  reagents  appear  to  belong  to  the  yellow  dastic 
they  are  placed  parallel  to  one  another,  and  are  tissue,  encircle  the  nerve,  binding  together.  •• 
seen,  when  the  preparation  is  pressed  between  it  were,  ita  constituents.  After  ntidicaoo  ef 
the  glasses,  running  along  each  side  of  the  soda  or  acetic  add  the  drculnr  fibres  «t 
tubular  fibres,  which  latter  seem  to  be  im-  well  seen ;  at  the  parts  where  they  otnr 
bedded  amongst  them.  Thej^  differ  from  the  there  is  frequently  observed  n  distinct  con- 
tubular  nerve-fibres  in  their  flattened  ap*  striction,  the  nerve  being  swollen  out  shen 
pearance,  want  of  distinct  margin,  and  in  the  and  below  by  the  reagent  applied. 
effects  produced  upon  them  by  reagents,  but  With  respect  to  the  nerve  fibfcn  oemmnf 
are  especiallv  characterised  by  the  presence  in  the  sympatlietic,  many  of  ibcm  pmcsc 
of  their  nuclei.  They  are  most  abundant  in  undoubtedly  the  same  characters  as  tine 
the  more  grey-looking  branches  of  the  sym-  occurring  in  the  nerves  of  the  cefcfaf»4fM 
pathetic,  and  seem  to  be  the  cause  to  which  system.  It  has  been  maintained  thsc  tat 
this  appearance  u  chiefly  owing.  Sometimes  sympathetic  also  contains  fibres  whkh  dAf 
when  one  of  the  smaller  filaments  of  the  in  their  anatomical  characters  from  the  £bm 
sympathetic  is  examined,  it  seems  to  be  en-  of  which  the  latter  daas  of  nenrca  are 
tirely  composed  of  these  fibres,  no  tubular  posed,  and  which  have  been  *  ■'  ■'  ^ 
nerve  fibres  being  at  first  seen ;  solution  of  or  vegetative  nerve  fibres, 
soda,  however,  which,  as  has  been  stated,  Ehrenberg  appears  to  have  ngofJed  tde 
renders  the  gehitinous  fibres  transparent,  brings  fine  varicose  tubular  fibres  whidi  are  fvcnevt 
into  view  more  or  fewer  fine  tubular  fibres,  in  the  sympathetic,  as  coi          ' 
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orgwik  nerve  fibres.  According  to  Purkiiye  •,    fonna  of  white  fibroui  tissue,  especially  at 

ihe  gingtionic  nerve-Rbres   are    much  flner     certaia  st^es  of  its  formation ;  and  they  are 

ihin  thaw  belonging  to   the   cerebro<apin»l 

ttjtem  or  ■□imal  fibres.     He  describes  the  Fig.  E83. 

licteru  containing  two  substances, — an  outer, 

wkicb  runs  in  the  form  of  a  tube  tbroueh  the 

demratary  fibre  immediately  within  its  abeath, 

■nd  an  inner,  which  occupies  the  hollow  in- 

Urwr  of  the  former.  The  tubular  sheaths 
of  tbe  dementary  fibres  of  the  ganglionic 
intern  contain,  on  the  other  hand,  no  double 
aubatsnce  ;  their  contents  are  homogeneous, 
ud  appear  to  correspond  to  the  axis  cy- 
linder or  central  portion  of  the  animal  nervc- 
Gbret ;  thdr  sheaths  are  much  stronger  than 
ibose  of  the  nerve-fibres  of  the  cerebro- 
spinsJ  nCTres,  and  resist  mechanical  influ- 
ences in  ■  high  degree.  In  the  fietus  the 
uitDtt  nerre-fibres  cannot,  according  to 
Purkinje,  be  diatiiiguished  at  a  certain  stage 
of  their  formatioi)  from  those  which  are  cha- 
neteriuic  of  the  sympathetic  in  the  full-grown 
uims! ;  and  hence  he  regarded  the  latter  as  a 
lets  highly  developed  stage  of  the  former. 
pMppealinat  also  appears  to  have  recognised 
the  fibres  de»cribe(l  by  Purkiiije,  as  consti- 

IKingUie  peculiar  flbre.  of  the  sympathetic        ^  cuiglioaic  corpuscle,  included  within   thrir 
*)'«"■  nucleated  capniles. 

Accorttiiw  to  Itemakf ,  tbe  fibres  which  a.  Ditto  liberswd. 
lutbecn  described  above  as  the  gelatinous 

fitm  or  fibre*  of  Itemak,  constitute  the  pe-  entirely 'wanting,  or  occur  only  in  small  num- 

colisf  organic  or   sympathetic  nerve-fibre,  all  bere,inthemaincordoftheaympathetic,where 

tbe  tubuLsr  nerve-fibres  bong  considered  by  the  fibrous  tissue  is,  as  well  as  in  many  of  the 

tiiin  u  belonging  to  the  cerebro-spinal  system,  perinherical  branches  of  the  same,  defidcnt. 

The  fibres  in  question  do  not  lake  their  origin.  In  the  horse  the  fibrea  of  Remak,  which  are 

•owding   to   him,   from   the   cerebro-spmal  present  in  the  nerve-branches  passing  along  the 

<™tres,bui  arise  from  the  ganglionic  corpuscles  mesentery,  were  seen  by  Valentin  to  cease  ouu 

coniiicied  in  the   different  ganglia,  and  then  or  two  feet  from  tbe  point  at  which  the  nerves 

no  along  with  the  tubular  fibres  sent  to  the  enter  the  intestine.      Bidder*  and  Volkamnn 

>.ioi|athetic  by  the  cerebral  and  spinal  nerves,  also  appear  to  regard  them  merely^  as  a  variety 

li  bss  been  disputed,  however,  whether  the  ofareoIartiwue,observingthatlheiranatoiiiicaJ 

ibna  doicribed  by  Beroak  are  entitled  to  the  characters   are  so  different  from  the  known 

duncta  of  nerve-fibres,  and  are  not  rather  elements  of  the  nervous  system  as  to  exclude 

to  be  regarded  in  the  light  of  accessory  struc-  them  from  the  character  of  true  nerve-fibres, 

t<im  which  serve  a*  a  sheath  to  the  true  or  In  the  mammalia,  according  to  these  authors, 

lubalar  nerve-fibres.    Valentin  J,  who  adopts  the  areolar  tissue  which  is  mterposed  between 

the  latter  view,  states  that  the  fibres  in  ques-  the  different  organs  is  very  abuntknt,Bnd  in  this 

tioa  do  not  arise  from   the  ganglionic  cor-  class  ofanimaU  the  fibres  of  Kemak  also  abound. 

pocles  themselves,  a*  wsa  believed  by  Remak,  In  birds,  where  the  quantity  of  such  areolar 

Uii  ire  continuous  with  the  nucleated  sub-  tissue  is  smaller,  these  fibres  are  not  so  nu- 

iiance  which  forms  the  sheath  or  capsule  of  merous  ;   and  in   the   cold-blooded   animals, 

ttioe  bodies,  and  sre  thence  prolong  upon  where  there  is  very  little  interposed  areolar 

the  nerve-tubes,   and  are  to   be   viewed   as  tissue,   the  fibres   of  Remsk   either   fail   el- 

■WTBJ^  disdiarging  the  part  of  a  protecting  together,  or  they  exist  only  in   very   small 

(otenng  or  envelope  to  the  latter.     They  do  numbers.     From  this  it   would  appear   that 

not,  sccording  to  Valentin,  present  the  most  they  r^ard  the  fibres  of  Remak   as  holding 

<&tant  resemblance   to   nerve-tubes,    which  the  same  relation  to  the  tubular  nerve-fibres 

could  Kvcelybe  the  case  were  they  in  reality  that  the  areolar  tissue  holds  to  the  different 

*  mat  variety  of  the  same  structures  :    in  organs  between  which  it  is  interposed.    They 

<hrir  microacopic   character,    on   the   other  also  agree  with  Valentin   in   regard   to   the 

kud,  they  agree  in  every  respect  with  certain  very  marked  resemblance  between  these  fibres 

and  white  fibrous  tissue  at  certain  stages  of 

*  Unllcr'iARhir.  ISSS,  p.103.    Valentin's  Re-  its    formation,    and    accordingly   adopt   the 

P^tiam,  bud  T.  p.  78.    Sea  Dso  ttidder  and  view  that  they  ere  rather  to  be  regarded  as 

ti^knun,  e^  dL  white  filirous  tissue  which  has  not  reached  its 

All!  development 

find,  moreover,  a 


I  }^     .■    „  V  -.,     .     ^      i„u  _i      _j    fill!  development  than  true  nerve-fibres.  Tbci 
'bm  Fhim.«.«..  ™   Miiiw.   *r.-j,iv    IMS.    find,  moreover,  a»  Will  be  atterwBttii 


: ;.  ;.i;jr'  "-''"■  p- '  -  -  •  op.  ^t.  ?  i^. 
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tint  the  incrctte  in  point  of  fhifknewi  of  the 
neiTes  leaving  a  ganglioo  over  thoae  which 
pa«  to  it  u  doe,  not  to  the  presence  of  a 
greater  number  of  the  fibres  of  Kcmak,  as 
might  be  expected  were  these  true  nenre- 
fibires  arisii^  from  the  ganglionic  coqioscles, 
but  to  an  mcreased  number  of  fine  tnbdar 
fibres. 

KdUiker  •  likewise  agrees  with  the  anthon 
alreadv  mentioned  in  the  view  that  the  fibres  of 
Remak  are  not  to  be  regarded  as  true  nenre- 
fibres,  but  rather  as  enveloping  structures  or 
■heaths  to  the  tubuhu*  fibres.  He  befieves, 
with  Valentin,  that  they  are  not  connected 
with  the  ganglionic  corpuscle  itself^  but  with 
its  sheath,  and  are  thence  continued  along 
such  of  the  tubular  fibres  as  arise  from  the 
corpuscles,  forming  for  them  a  protecting  enve- 
lope or  sheath.  The  capsules  of  the  ganglionic 
corpuscles  are,  according  to  KdUiker,  a  species 
of  fibrous  tissue;  and  so  also  the  fibres  of 
Remak,  which  are  continuous  with  them,  must 
be  regarded  as  partaking  of  the  same  nature. 
Again,  whilst,  on  the  one  hand,  these  fibres 
are  very  abundant  in  the  neighbourhood  of 
the  ganglia,  in  the  finer  brancheB,  on  the  other 
hand,  they  are  much  fewer  in  number,  and  in 
the  ultimate  distribution  of  the  nerve  do  not 
exist  at  alL  Similar  structures  have  also 
been  observed  bv  him  accompanying  the  very 
fine  branches  of  some  of  the  spinal  nerves ; 
such,  for  example,  as  those  going  to  the  skin, 
while,  at  the  same  time,  they  are  not  to  be 
found  in  the  main  or  larger  branches  of  the 
same. 

The  chief  grounds,  then,  on  which  it  is 
held  that  the  fibres  of  Remak  are  to  be  re- 
garded as  enveloping  structures,  and  not  as 
true  nerve-fibres,  are,  I.  the  anatomical  dif- 
ferences between  these  and  the  true  or  tu- 
bular nerve  fibre;  2.  their  resemblance  to 
certain  varieties  of  white  fibrous  tissue ;  3. 
their  connection  with  the  sheaths  of  the 
gan^ionic  corpuscles,  and  not  with  these 
bodies  themselves;  4.  their  absence  in  the 
final  distribution  of  the  nerve;  5.  the  in- 
crease in  the  thickness  of  the  nerves  leaving 
a  ganglion  being  due,  not  to  an  increased 
number  of  fibres  of  Remak,  but  of  fine  tubular 
fibres. 

On  the  other  hand,  it  has  been  stated  that 
the  anatomical  difierence  between  the  tubular 
fibres  and  the  fibres  of  Remak  is  not  a  suf- 
ficient ground  for  believing  that  the  latter  are 
destitute  of  the  properties  of  nerve-fibres. 
All  the  nerve-tubes  in  the  embr)'o,  even  after 
it  is  considerably  advanced  in  development, 
present  much  the  same  character  as  these 
fibres,  and  even  after  birth  nuclei  may  be 
occasionally  found  existing  in  them.  Again, 
as  noticed  by  Todd  and  &>wman,  the  nerve- 
fibres  in  the  olfactory  nerve  resemble  the 
fibres  of  Remak  in  containing  nuclei,  and  also 
in  the  want  of  double  contour,  as  well  as  in 
their  soft  homogeneous  appearance.  When  a 
nerve  u  dividcc^  and  a  portion  of  it  removed, 

*  Mikroskopische  Anstomie  oder  Gewebelehre 
des  MeiMchen,  von  A  RtfUiker;  Leipsig,  1650; 
sweitcr  bind,  p.  580. 


the  stmctiire  by  which  iti  continaity  ii  re- 
stored presents  nnich  the  sanie  ippcmnct  n 
the  fibres  of  Remak,  and  this  ior  mne  tine 
after  the  part  supplied  bj  the  oerfo  bat,  to  i 
certain  extent,  regained  its  fimctioos,  iknomJDc 
that  impressioiis  may  travel  akmg  ttzuctvo 
not  differing  from  tlie  fibres  m  ((uatipa.   b 
reply  to  the  second  objection,  it  isitited  tint 
the  difeence  between  the  fibres  of  Beak 
and  white  fibrous  tissue  b  such  as  to  predude 
the  notion  of  the  one  being  a  mere  varirtf  of 
the  other.  In  the  third  place,  it  is  ssal  that  k 
is  by  no  means  determined  that  the  fibm  J 
Remak  are  connected  merely  with  the  cspsules 
of  the  ganglionic  corpuscle,  and,  sapporr: 
they  were  so,  that  these  also  may  be  foumed 
of  the  properties  of  nerve-tiasoe. 

As  regards  the  relation  between  the  gM- 
glionic  corpuscles  and  the  fibres  of  Bcnk, 
the  tubular  nerve-fibrea  which  Icne  tk 
ganglia  may  not  nnfrequently  be  obMrfed  to 
have  structures  running  along  each  ade,  vkcft 
present  the  same  characters  as  the  fibra  d 
Remak ;  sometimes  only  a  single  row,  at  other 
times  a  double  row,  of  nodei  are  placed  iloo| 
each  side  of  the  tubular  fibre,  indifsrisi  ov 
or  two  fibres  of  Remak.    These^  oa  benf 


A.  Ganglion  corposrlos  from  ooo  of  th»  9'*- 
ganglia  in  tho  Bfoase.  a,  corposcio  coiitiamwn*-* 
a  Derve-tnbe,  L    (Mag.  250  diaoL) 

B.  Ditto  from  the  Gaaoerian  ffaagkm  cf  th>  iV. 
a,  capsule  of  corpasde  sod  ncrvo-tabt  s  1^  ^"^ 
membrane  of  nogUoo-conmsclow 

a  Cell  freed  ftwn  capeole. 

traced  inwards  to  the  gangliooic  corpasV. 
are  found  to  be  distinctly  continooos  woh  ur 
capsules  of  these  bodies.  When  the  pH^*»^ 
corpuscles  are  seen  separately  Iron  cfif 
another  it  is  found  that  these  stnictum  ttt 
coimected  only  with  such  of  the  oorposrin  •■ 
are  still  included  in  their  capMilo^  iho« 
which  are  isolated  from  their  capsnks  are 
having  any  such  attached  to  them  (tcr  a.  i 
andc.i^.284.)  In  then*  general  aspect,  »•<. 
in  their  rebtion  towards  reagents,  the  ftm 


of  Remak  correspond  with  the  capnilca  oi  tW 
corpuscles ;  moreover  Kollikcr  has  sees  i"^ 
distinctly  figures  the  capsulei  of  these  hf^^ 
as  directly  continuous  with  the  fibres  of  Rcm*- 
As  regards  their  disaunihtfity  to  white  Arci^ 
tissue,  there  can  be  tittle  doobt  thai  «M 
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chamcteristic  specimens  of  either  are  examined    Volkmann  and  Bidder,  were  denied  bv  Valen- 
the  difeencc  is  sufficiently  marked  ;  yet  in    tin,  who  stated  that  the  fibres  of  these  au- 

thors  were  merely  fibres  of  Remak.  Reichert, 
p^  oQK  on  the  other  hand,  confirmed  the  observations 

^^'  ^^^'  of  Bidder  and  Volkmann  as  to  the  difference 

in  point  of  size  and  structure  between  the 
cerebro-spinal  nerve-fibres  and  the  sympathetic 
or  organic  fibres.  The  description  which  is 
given  by  Remak  of  the  gelatinous  fibre  does 
not,  as  Volkmann  and  Bidder  maintain,  apply 
to  the  fibres  which  they  have  described :  they 
are  much  finer,  ten  times  finer,  than  the 
cerebro- spinal  fibres,  whereas  the  fibres  of 
Bidder  and  Volkmann  are  generally  only  a  half 
narrower  than  these  fibres.  The  relations  of 
the  two  structures  towards  reagents  as  well 
From abnmek0fth€  eoeepgeal  nerve  inside  the  dura  as  their  general  characters  are  abo  very  dif- 
maier  ofMatu  {Mag,  350  duiM.}    After  KdUHer.     ferent. 

Kolliker  agrees  with  Bidder  and  Volkmann 
some  parts  of  the  branches  of  the  sympathetic  that  there  are  nerve  fibres  in  the  sympathetic 
in  the  higher  animals  it  is  difficult  to  limit  the  which  are  not  derived  firom  the  cerebro*8pinal 
two  species  of  tissue,  and  between  the  most  system,  but  arise  from  the  ganglionic  cor< 
characteristic  of  the  fibres  and  many  em-  puscles;  he  farther  confirms  the  observation 
br}*onic  tissues  the  most  marked  resemblance  of  these  authors,  that  all  the  fibres  which 
exists.  In  the  ultimate  distribution  of  the  arise  in  the  sympathetic  belong  to  the  finer 
sympathetic  there  seem  to  be,  as  Kolliker  variety  of  tubular  fibres,  and  that  they  present 
observes,  none  but  fine  tubular  fibres  present,  the  characters  which  they  were  described  by 
If,  then,  the  fibres  of  Remak  be  kept  out  of  Bidder  and  Volkmann  as  possessing ;  he  de- 
coDsideration,  as  not  being  possessed  of  the  nies,  however,  that  they  are  peculiar  to  the 
properties  of  nerve-fibres,  are  there  any  fibres  sympathetic  system.  Fine  fibres  agreeing  with 
u  the  sympathetic  which  can  be  regarded  as  these  in  structure  arise,  according  to  him,  in 
diifering  in  their  anatomical  constitution  from  the  cerebro-spinal  system,  as  well  as  in  the 
those  occurring  in  the  nerves  belonging  to  the  sympathetic.  Again,  the  diameter  of  the 
cerebro-spinal  system  ?  In  1842  Bidder  and  coarser  and  finer  varieties  of  the  tubular  nerve 
Volkmann  described  particularly  the  distinc-  fibres  is  by  no  means  so  strictly  limited  as 
tioQ  in  point  of  structure  between  the  tubular  Bidder  and  Volkmann  believed,  there  being 
fibres,  which  have  been  mentioned  as  beins  transitions  firom  the  finer  to  the  broader  or 
present  in  the  sympathetic.  They  measured  coarser  variety.  Besides  occurring  in  the  sym- 
the  tubular  fibres,  and  found  that  while  some  pathetic,  they  are  likewise  present  in  the 
of  than  had  a  diameter  of  0*00046  to  0*00068  anterior  and  posterior  roots  of  the  spinal 
ofsn  inch,  others  measured  only  0*00012  to  nerves,  especially  in  the  latter;  and  in  the 
0*00022;  and  between  the  two  sizes  they  brain  and  spinal  cord  they  exist  in  kir^  num- 
obserred  no  fibres  of  intermediate  breadth,  hers.  Another  objection  to  the  views  of 
They  also  measured  the  branches  which  enter  Bidder  and  Volkmann  as  to  the  peculiar  na- 
and  those  which  leave  the  ganglia  in  the  frog,  ture  of  these  fibres  is  derived  from  the  fact 
The  latter  were  found  to  exceed  the  former  in  that  it  is  by  no  means  uncommon  for  the 
point  of  thickness,  which  could  only  be  at-  broader  tububir  fibres  to  divide  into  finer 
tributed  to  the  addition  of  structures  arising  fibres  duiing  their  course  to  the  periphery, 
in  the  ganglia,  and  on  examination  they  ob-  becoming  narrower  and  narrower,  and  at  the 
•erred  that  the  increase  in  thickness  of  the  same  time  losine  their  distinct  double  contour; 
one  over  the  other  was  due  to  the  presence  and  hence  in  their  ultimate  distribution  thev 
of  a  greater  number  of  tubular  nerve-fibres  consist  almost  ^tirelv  of  fine  fibres,  which 
belooging  to  the  finer  variety  ;  and  hence  it  cannot  be  diadnffuinhed  from  those  described 
wu  concluded  that  these  are  the  peculiar  by  Bidder  and  Volkmann  as  constituting  the 
or(^ic  or  sympathetic  fibre.  The  coarser  peculiar  fibres  of  the  sympathetic  system, 
variety  they  regaraed  as  arising  in  the  cerebro-  Volkmann  himself  now  admits  that  the  dis- 
ipinal  ceotr(»,  while  the  fibres  belonging  to  dnction  between  the  broad  or  animal  nerve- 
tne  finer  variety  always,  according  to  them,  fibre  and  the  fine  or  organic  is  by  no  means 
tike  their  origin  in  the  ganglionic  system,  always  strictly  defined,  and  also  that  the 
Tbev  describe  these  fibres  as  l^ing  about  half  broad  tubular  or  animd  fibres,  in  their  peri- 
the  diameter  ofthose  belonging  to  the  cerebro-  pherical  dbtribution,  assume  the  characters 
tpiml  nerves  ;  they  are  further  distinguished  of  the  others.  It  would  appear,  then,  as  Kol- 
hy  tlieir  paleness ;  the  absence,  under  all  cir-  liker  maintains,  that  there  is  no  absolute  dis- 
cnaMtanccs,  of  the  double  contour,  and  the  tinction  between  the  fibres  of  the  sympathetic 
*nsU  quantity  of  curdlike  contents  which  and  those  belonging  to  the  cerebro-spinal 
(hey  present  even  when  examined  some  time  system  :  the  difference  is  merely  one  of  rela- 
aftcr  djeatb,  and  by  their  yellowish-gray  colour  tion  and  degree :  while  the  nerves  of  the  latter 
vbco  in  bundles.  The  diatiactionn  between  system  consist  dtiefly  of  broad  tubular  fibres, 
the  bcxiad  and  fine  tubular  fibres,  as  given  by    the  sympathetic  is  om^y  composed  of  fine  ones. 
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Ganglia,  —  The  ganglia  occurring  on  the  nucleus,  and  may  be  regarded  as  the  oockubft, 
sympathetic  are,  as  has  been  already  stated.  Sometimes^ there  are  two  such  bwficipffMiit. 
very  numerous,  constituting  the  most  distin-  In  the  ganglionic  corpuscles  thcte  is  slao  fre- 
guishing  character  of  this  nerve.    There  are  quently    contained   a  mass   of   nigneattfj 
also  ganglia  present  on  the  posterior  roots  of  matter  consistins  of  particles  whicn  are  noA 
all  the  spinal  nerves,  as  well  as  on  several  coarser  and  darker  than  the  rest  of  the  ooo- 
of  the  cerebral  nerves ;  and  by  many  these  are  tents.    This  mass  is  sometimes  situated  as  i 
classified  along  with  those  of  the  sympathetic,  little  distance  from  the  nucleus,  at  other  timei 
constituting  what  has  been  termed  the  gan«  it  partly  covers  it,  and  occasionally  it  cooctili 
glionic  system  of  nerves.    The  ganglia  present  it  entirely  from  view.      Its  quantity  vihe« 
the  appearance  of  nodules  or  swellings  Oc-  much  in  different  cells  :  it  appears,  as  KoUikcr 
curring  on  a  nerve  during  its  course.     When  observes,  to  be  more  abundant  in  the  gin^kn> 
examined  with  the  naked  eye,  they  appear  to  corpuscles  of  old  people  than  in  tbow  of  the 
consist  of  opaque  and  more  or  less  pellucid  young.    Sometimes  he  has  observed  ttpftMac 
portions,  present  a  greyish  colour,  and  are  m  such  quantity  as  to  fill  the  entire  cdL    b 
possessed  of  considerable  consistence.    Some-  the  Gasserian  ganglion  of  a  man  aged  sbooi 
times  they  occur  in  the  course  of  a  single  nerve,  sixty  I  observed  several  bodies  pfcsent,  wbkti 
as  is  the  case  with  the  ganglia  in  the  posterior  in  size  and  shape  corresponded  with  the  gss- 
roots  of  the  spinal  nerves.    The  sympathetic  glionic  vesicles :  they  appeared,  however,  to 
ganglia  commonly  present  the  appearance  of  be  less  delicate,  and  presented  a  dark-brow 
masses  of  various  sizes  connected  with  several  colour,  and  in  all  probability  were  gai^^Boeae 
nerve-branches  which  appear  to  pass  off*  from  corpuscles  filled  with  dark  pigmentary  aisncr 
them  in  different  directions.      The  ganglia  such  as  Kolliker  notices.     Connected  widi 
situated  in  different  parts  of  the  body  are  all  many  of  the  ganglionic  corpuscles  are  one  at 
more  or  less  connected  by  means  of  bundles  two  delicate  processes  of  diffcrtmt  leqgthi, 
of  nerve-fibres  passing  between  them.     As  and  presenting  the  same  delicate  finel}-p>- 
already  noticed,  many  of  them  are  arranged  nular    appearance    as    the   vesicle   itscif  of 
alongside  the  spinal  column  ;  others  are  si-  which  they  appear  to  be  a  prolongatioa.    b 
tuated  on  the  different  plexuses  which  are  the  corpuscles  occurring  in  the  ganglia  these 
formed  by  the  branches  passing  off*  firom  these,  do  not  present  the  same  branching  charKier 
while  numerous  others  of  smaller  size  occur  as  they  have  been  described  to  do  mthehrvn 
in  the  substance  of  the  organs  supplied  by  the  and  spinal  cord  by  Purkii^je,  Reroak,  Hanoorcr. 
sympathetic.     All  of  them  consist  essentially  and  by  Todd  and  Bowman,  who  in  thdr  dc» 
of  a  number  of  bodies  presenting  peculiar  scription  of  these  bodies,  which  bv  thco  verr 
characters  and  termed  ganglionic  corpuscles,  termed  "caudate  nerve->ve8icles,**iiinted  it  tiir 
and  of  nerve-fibres  in  more  or  less  intimate  probability  of  the  processes  bong  continuois 
connection  with  these.  with  nerve-tubes.  The  actual  condnoity  ef  the 
Ganglionic    Corputcles,     ganglion -vesicles  process  of  the  ganglion-vesicle  with  the  nene- 
(Oerm.  Ganglienkugeln), — These  bodies  ap-  tube  was,  however,  first  observed  by  Kolliker  * 
pear  to  have  been  first  noticed  by  Ehrenberg  *,  in  the  ganglia  of  the  amphibia.   He  fooad  ihit 
and  were  afterwards  more  fully  described  bv  on  tracing  the  process  onwards  firoa  the  cr ! 
Valentin.f  They  vary  in  size  from  the  tbW^''  ^^  became  continuous  with  a  nerve-tnbe  prr* 
to  the  tijfth  of  an  inch.    Those  in  the  ganglia  sentine  distinct  dark  marsins.    The  obaem- 
of  the  cerebro-spinal  nerves  are  generally  con-  tion  of  Kolliker  in  regard  to  the  eouotenaa 
siderably  lar^  and  not  so  delicate  as  those  of  the  nerve-tube  with  the  ganglioo-conNuoe 
in  the  ganglion  of  the  sympathetic.     They  has  since  been  confirmed  bv  many  other  0b- 
commonly  present  a  round  or  oval   form ;  servers,  and  especially  by  Wagner  and  otkoi 
sometimes  tney  are  more  or  less  pear-shaped,  in  the  ganglia  of  the  fish.     Smne  of  the  pa* 
Their  contents  consist  of  a  delicate  clear  fluid  glionic  corpuscles  appear  to  be  destitute  of 
holding  in  suspension  numerous  finely  granular  any  such  process  ;  others  have  a  ai^gle  pnxo* 
particles,  which  give  the  cells  a  more  or  less  passing  off  from  them,  while  others  prcMat  t«o 
grayish  aspect.    This  substance  is  possessed  such  processes,  rassing  off  at  either  aaitmxi 
of  considerable  viscidity,  as  shown  by  the  fact  (a.o.^.286.).  Occasionally  the  twoproceiM^ 
that  when  removed  from  the  corpuscle  it  does  pass  off  from  a  round  cell,  not  at  eitncrrttR^ 
not  separate  into  distinct  particles,  but  remains  mity,  but  at  a  short  distance  firom  each  other  oa 
coherent  in  a  single  mass  which  flattens  out  one  side  of  the  body  (^.291.).  Theenff^otuc 
somewhat.    Each  of  the  nnglionic  corpuscles  corpuscles  which  are  not  connectea  with  sa) 
contains  a  distinct  rouncwd  nucleus  wnich  in  process,  or,  as  may  be  safely  said,  with  m* 
appearance    resembles    the  corpuscle    itself,  nerve-tube,  have  been  termed  by  ScaooB* 
only  its  contents  are  clearer.     These  measure  apolar  cells ;  those  firom  which  one  tube  fro- 
from  the  yiAnr^^  ^  ^he  riVir^h  ^^  <^°  ^^^^  ^^  c«eds  are  termed  umpolar^  whik!  the  crib  «<h 
diameter,  and  are  commonly  situated  rather  which  two  such  are  connected  are  called  I9  has 
towards  one  side  of  the  cell.     Within  the  bipolar  ganglionic  corpuscles  or  ceUa.    TW 
nucleus  there  is  commonly  a  third  body,  which  nerve- tube  which  b  connected  with  the  oar- 
presents  a  clear  rounded  appearance  like  the  polar  cell  b  always  fi>und  to  run  perinhcwallv. 

.   ^  .      ,      .     -        ...      ^.o  I.  e.  fi-oro  the  centre.    In  regard  to  tJw  bifoisr 

•  PoffgendorTi  Aoiuileo,  hsna  xxviii.  p.  458^  as  " 

quoted  in  Bran's  Anatomie. 

t  Nova  Acta,  baod  xviii  p.  127.,  as  qaoted  in        *  Mikroakopbche    Auatomb,  p.    5«.,  tmtiUi 

Brun*i  Anatomie.  band. 


nils,  wh«n  ihe  nerve-tubes  co 
citrenh]',  ai  they  generoll}'  d 
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e  off  at  either    them  runs  towards  the  periphery,  rhe  one  at 
while  one  or    the  opposite  runs  towards  the  nervous  centres. 


»i 


III 


e  of  X 


CoK/iiomc  corptacta  from  out  oftht  tpnal  gatt^Iia  jh  l&t  Jtay, 
In  «,  1^  gmnilar  coDtentj  rtach  qnilc  to  tbe  Tnargio  of  the  vnicle ;  B,  gingHon-coT^nsctv  wilh  a 
'Vt  of  dm'  roond  delkita  bodi«  on  tha  Inner  wince  of  ilg  wall }  c,  ahowing  ■  clear  apice  Iw- 
I*n<t  (ha  rranalar  contCDta  lUid  tha  cell-irslt,  occnpied  by  pulicles  of  oily  mitler  nmllar  lo  the 
I'lr.inta  ol  Un  Derve-tobn  1  d,  ■  corpoMle  which  boa  Iwen  Irealed  with  cbromic  acid  i  a,  ganf;lioaic 
''^pnvl*  of  mailer  «)»,  with  Darrvwer  aerre-flbre  attacbed  to  it ;  r,  one  iDtetmodiata  in  siie  between 
'Bt  larger  and  mailer  corpuacle* ;  a,  apparent  apolar  and  unipolar  coipiudea ;  h,  collapaed  mem- 
mat  if  ■  ganglion-eorpnide ;  j,  liberated  conlenta  oT  tbe  ume. 

Wkn  hotfa  nerve-tubes  pass  oflT,  not  at 
Po*nc  eitreniities,  but  from  one  side  of 
pofpuscle,  they  both  run,  according  to  Bidder, 
in  ihe  direction  of  the  periphery.  Aa  regards 
■he  node  of  connection  between  the  gsjiglionic 
'orpoacle  and  nerve-tube,  the  ccU-wail  of  the 
"raw  *ppain  to  be  directly  coniinuous  with 
die  membrane  of  the  latter,  while  the  contents 
uf  the  vctide  seem  to  be  proloniied  down- 
■anbinto  the  nerve-tube,  becoming  continuous 
"jth  its  coatenls.  The  nucleated  lubstance 
wming  the  eapaule  of  the  ganglionic  corpuscle 
n^io,  actording  to  Kollilier,  prolonged  along 
H*  ntrve-tobe  which  arises  from  the  corpuscle 
'';^</r-«S8.MKl889.>  All  the  nerve-tubes 
■hich  tre  tbDB  connecteil  with  the  ganglionic 
f^^nxtsrlci  in  the  ganglia  of  the  sympathetic 
*™e  to  the  finer  variety  of  tubular  fibres 


ling  to  Kolliker,  the  nerve-tubes  ai 
from  the  corpuscles  are  at  first  fine,  men- 
suring  about  0-0O15— 0-0025  of  a  line;  but  in 
their  further  courxe  many  of  them  increase  in 
diameter  up  to  0003— 0-004  of  a  line,  or  even 
to  0005— 0-006  of  B  line,  so  as  to  represent 
broad  nerve-fibres,  or  fibres  intermediate  be- 
tween tbe  broader  and  finer  varieties. 

Most  of  the  cells  which  are  seen  in  ex- 
amining the  ganglia  of  rhe  mammalia  belong 
either  to  the  apolar  or  bipolar  variety.  It  is  pos- 
sible, however,  that  many  of  tbem,  as  Wapier, 
Robin,  &c.  maintain,  although  apparently  apo- 
lar, are  really  unipolar  or  bipolar  cells,  from 
which  one  or  both  processes  have  broken  oB* 
during  the  process  of  preparing  them  fi)r  en- 
amination.  That  the  bipolar  cell  exiais  in 
rr  3 
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man  nod  other  mammsIiB,  is  proTed  by  tlie    with  the  w«lU  of  the  indaded  pa^oaic  tat- 
observations  of  SdiWBder  na  der   Kotk  in    piwcl^and  sppem  to  bold  mwfi  the  bm 


regard  to  the  cerriail  ganslia  of  man,  as  men- 
tioned by  Donders  and  Halting.  Schaflher 
also  describes  a  bipolar  cell  in  the  ganilion 
Oaaseri  of  the  sheep ;  and  similar  cells  nave 
been  observed  by  Corti*  and  Pappenheim  in 
the  acoustic  nerve  of  the  pig,  and  by  Frey  in 
the  Oasserian  gansUon  of  the  cat.  In  the 
common  trunk  of   the    pneumogastric   and 


in  the  young  calf,  oval  cells  may  be  seen  wbicb 
have  distinctly  attached  at  tbdr  peripherical 
eitremity  a  nerve-Gbre  )  and  same  of  thera 
also  appear  to  be  connected  with  one  at  the 
opposite  or  central  exiremily. 

The  different  cells  composing  a  ganglion  are 
each  surrounded  by  a  more  or  leu  clear,  homo- 
geneous substance,  in  which  are  contained  a 
number  of  round  or  oval  nuclei.  These  are 
seen  to  fonn  a  single  or  double  row  around 
the  margin  of  the  ganglionic  Teaicle,  their  long 
alia  being  directed  in  the  axis  of  the  cir- 
cumference of  the  cell  0%-  B88.).  Thev  are 
also  seen  upon  the  surface  of  the  conniscle  (c, 
JSg.  iSS.}.  This  substance  not  unfrequently 
presents  a  more  or  less  fibrous  aspect,  as  if 
composed  of  spindle^baped  corpuscles.  It  re- 
•embles  much  (as  has  been  already  staled)  the 
fibres  of  Remalc.  The  nuclei  measure  from  the 
Y^^th  tother^^hofan  Inch  in  breadth,  and 
about  .^Vij'h  ">  TAi^h  of  "•  inch  m  length. 
*" -    ^  ill  question  is  closely  connected 


From  the  gastric  gsnglioa  of  the  Es7,  shnac 

SagUonie     corpiuclia  ambaddcd    in   a  mcIhi*! 
rous  tissue. 

relation  to  it  that  the  fibres  of  Remak  boUta 
the  nerve-tubes  It  has  been  teroied  ikc 
capsule  of  the  ganglionic  corpuscle.  The  a^ 
Bules  surrounding  the  different  ganglioaic  tor- 
puacles  are  also  closely  united  to  each  other, 
so  as  to  form  a  kind  of  framework,  m  the  iocwi 
of  which  the  ganglionic  corpuscleB  atepbod 
(fig.iS^.).  ItwouTdappearalsotobepnlaapd 
along  the  nerve-tubes  connected  with  the  gM- 
glionic  corpuscles  for  some  distance,  (oraaif 
for  them  an  investment  or  abeath  aimilv  Is 
that  which  it  forms  for  the  corpuatles  then- 
selves.  The  quantity  of  this  s«ib>tanc«  wki^ 
is  present  varies  in  difiercnt  circuoMtancn. 
It  appears  to  be  more  abundant  in  tome  cski 
than  in  othen,  and  is  conunonly  more  se  ia 
the  sympathetic  ganglia  than  in  iboae  oe  tkc 
posterior  roots  oftlie  spinal  ncrrcs- 

As  regards  the  arrangement  of  the  acne- 
fibres  in  the  gansUa,  when  one  of  the  enur- 
ing branches  m  toe  ganglia  of  touJI  awnk 
such  at  the  mouse,  is  tnced  into  the  potst  s: 
which  it  Joins  the  ganglton,  it  b  fbond  tp 
spread  out  somewhat,  and  aoon  break*  ^ 
into  its  component  fibres,  llicae  sefantft 
from  one  another,  running  amo^sc  (be  p» 
glionic  corpuscles,  either  singly  or  ia  l«n>uo 


of  twi 


The 


longing  to  one  bundle  leave  k  and  jaiD  ax^ 
bourin^  bundles,  so  that  a  more  or  lea  (im- 
plete  interchange  of  the  fibres  coplaiatTt  d 
the  different  bundles  takes  place;  and  as  ite 
same  time  tfaere  is  formed  a  sort  of  plciv  " 
network,  in  the  meshes  of  whicfa  the  gaa^b""' 
corpuscles  are  imbedded  (Jig. Hi.).  t«ae- 
times,  as  Valentin  obaerred,  one  or  mo*  b 
the  fibres  of  one  of  the  entering  boadln  »t 
seen  to  wind  round  the  pngliopjc  ewpoK^cv 
and  appear  i^in  — —  — ^—  — —  — 


course.    The  fibres 

ganglionic  vemclea  wes«  teroied  br  Vsln*' 
xmtpatnende  Aarm  ,*  whether  Aitj  SffM 
really  leave  the  gangUon  ia  the  ditiaiam  m 
which  they  oiteivd  it,  aod  in  this  wwf  ■•*  N 
r^arded  •-    -  -  . 
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meot  ID  the  gangliony  it  is  difficult  to  deter-  the  ^connection  between  the  ganglionic  cor- 
Bine.  Kolliker*  has  observed  that  the  nerve-  puscles  and  the  nerve-tubes  is  much  better 
tube  arising  from  a  ganglionic  corpuscle  fre-  seen  than  in  any  of  the  preceding  classes, 
quently  mdces  one  or  two  turns  around  it  In  the  torpedo  and  ray  the  bipolar  variety  of 
before  pursuing  its  course  towards  the  peri-  ganglionic  corpuscles  was  first  discovered  by 
phcfy ;  and  it  appears  probable  therefore  that  Wagner,  and  shortly  afterwards  by  Robin, 
many  of  the  so-odled  umtpinnerule  fiuem  may  Similar  observations  were  also  made  by  Bid- 
be  of  this  description.  That  the  nerve-fibres  der  and  Reichert,  both  as  regards  the  car- 
conoected  with  the  ganglia  do  not  merely  pass  tilaginous  fishes,  and,  by  the  latter  observer, 
through  it  between  the  ganglionic  corpuscles,  in  the  cod,  perch,*and  certain  species  of  sal- 
as  was  formerly  supposed,  but  enter  into  mon,  as  well  as  in  the  pike.*  In  the  common 
intiinate  organic  connection  with  these  bodies,  ray  the  ganglionic  corpuscles,  as  occurring  in 
either  arising  from  them,  or  having  these  the  spinal  ganglia,  are  generally  more  or  less 
bodies  developed  upon  them  in  their  course  round  or  oval,  and  are  much  larger  than  in 
from  the  centre  towards  the  perinhery,  as  any  of  the  higher  animals.  They  measure 
seems  to  be  the  case  with  most  of  the  bipolar  from  ^^h  to  the  ^^th  of  an  inch  in  dia- 
cells,  is  quite  certain.  meter,  and  contain  a  more  or  less  clear  viscid 

ilwf.  —  In  the  bird  the  ganglia  present  fluid  with  finely  molecular  matter.     On  the 

mach  the  same  structure,  both  as  regards  the  addition  of  diluted  acids  or  spirit,  they  be- 

fSBglionic  corpuscles   and    nerve-fibres,  as  come  dark  and  granular.     Each  of  the  cells 

those  of  the  mammalia.  contains  a  clear  round  nucleus,  in  which  there 

ReptUia, —  In  the  frog,  the  animal  in  this  is  also  present  one,  sometimes  two,  nucleoli, 

class  which  has  been  most  frequently  ex-  The  contents  of  the  nucleus,  like  those  of  the 

amined,  the  ganglionic  corpuscles  present  the  cell  itself,  become  dark  and  granular  on  add- 

tame  eeneral  characters  as  those  in  the  higher  ing  the  reagents  above  mentioned.     In  se- 

aoimak.    The  existence  of  apolar  and  uni-  veral  of  the  cells  there  are  seen,  apparently 

poUrganglionic  corpuscles  is  much  better  seen  on  the  inner  surface  of  their   wall,  a  num- 

m  examinine  the  small  ganglia  in  the  heart  or  ber  of  round  corpuscles,  generally  clear  and 

Madder  of  uiis  animal  than  in  the  ganglia  of  transparent,   but   sometimes    more    or  less 

the  mammal  or  bird.    Bipolar  cells  have  been  dark  and  granular.    They  measure  about  the 

deMTibed  by  Schiff;  Valentin  f  has  also  de-  TrAnj^^  of  an  inch  in  diameter,  and  seem,  as 

•cribed  and  figured  bipolar  ganglionic  cor-  Wagner  and  Robin  describe,  to  form  a  single 

pascles   the    nerve-tubes  of  which  ran  in  layer  on  the  inner  surface  of  the  ganglionic 

opposite  directions,  one  towards  the  centre,  corpuscles.      The  larger  of  the  ganglionic 

toe  other  towards  the  periphery.    They  were  corpuscles  are  generally  more  or  less  spheri- 

fonnd  by  him  both  in  the  small  ganglia  of  the  cal ;  the  smaller,  on  the  other  hand,  present 

heart,  and  also  in  the  ganglia  occurring  in  the  commonly  a  more  oval  shape.      Sometimes 

main  chain  of  the  sympathetic.    The  nerve-  between  the  outer  cell- wall  and  the  contents 

tube  connected   with  these  he  describes  as  of  the  vesicles  there  is,  as  Bidder  describes, 

dear  and  transparent,  differing  fi^m  the  broad  a  clear  space,  var;^ing  in  breadth,  generally 

Dcnre-fibres  in  ita  colour  and  general  appear-  broadest  at  the  points  where  the  two  nerve- 

aoce,  eapecially  in  its  not  presenting  any  oily  tubes  are  connected  with  the  corpuscle ;  at 

contents,  and  thus  appearing  to  belong  to  other  times  this  space  does  not  appear  to 

the  6ne  variety  of  fibres.    Kcnliker  describes  exist,  the  granular  contents  of  the  vesicle 

the  unipolar  ganglionic  corpuscles  as  being  coming   close  up    to  the  cell-wall    (see  a. 

piriform,  and  at  their  narrow  extremity  drawn  and  D./Jg.  286.).     The  wall  of  the  corpuscle 

oQt  into  a  delicate  process.    This  presents  appears  to  be  much  stronger   than  that  of 

the  nme  pale  and  finely-granular  appearance  those  in  the  higher  animals,  and  is  distinctly 

ss  the  corpuscle  itself,  and  measures  from  the  prolonged  at  either  extremity  into  the  mem- 

rrirv^  to  the  j^^f^h  of  an  inch  in  dia*  brane  of  the  nerve-tube,  the  two  constituting 

neter :  after  running  a  short  distance  from  the  one    continuous  structure,  agreeing  both  in 

ganglionic  corpuscle  it  acquires  a  daiit  margin  anatomical  characters  and  in    their  relation 

and  slightly  g^ranular  contents ;  becoming,  in  towards   reagents.      When  the  ganglion-ve- 

•hoit,  a  fine    nerve-fibre  (see  Jig.  889.  a),  side   is  ruptured,  so   as  to   allow  its   con- 

Bidder  has  also  observed  in  the  ganglia  of  tents  to  escape,  its  cell-wall  collapses  more  or 

the  heart  of  the  frog  bipolar  cells,  which,  less,  and  often  presents  the  appearance  of 

however,  resembled  the  unipolar  in  the  fact  lines  passing  outwards  towards  the  circum- 

tbat  both  nerve- tubes  ran  in  the  direction  of  ference,  from  a  central  point  (h.  Jig.  286.)  * 

the  periphery.  In  the  ganglia  of  the  fi^og  there  this  appearance  is  evidently  due  to  folds  in 

is  a  much  smaller  amount  of  the  substance  the  membrane.    In  the  clear  space  which  has 

P'wit,  which  has  been  described  as  consti-  been  mentioned  as  sometimes  existing  be- 

toting  the  capsules  of  the  ganglionic  corpuscle,  tween  the  cell- wall  and  the  contents  of  the 

and  there  are  also  very  few  of  the  fibres  of  ganglionic  corpuscle,  there  are  of\en  observed 

I^sh.  a  number  of  particles,  most  abundant  at  the 

Pitce$,'^ln  certain  animals  belonging  to  two  poles  of  the  vesicle,  which  resemble  in 

this  class,  especially  in  the  cartilaginous  fishes,  appearance  the  curd- like  contents  of  the  nerve- 

*  Mikraikopiaehe  Anatomie.  *  Canslatt's  Jahrcsbericht,  1847,  also  Wagner's 

^  Vtleotin,  LebHmch  der  Phyaiologie.     Braon-  Handwttrterbach  der  Physiologic,  bandlii.  p.  861. 

«bw«g,iS48;  band  iLpu  602.  «<«e9.  et  9eq. 
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tube*,  and  are  evidently  ( 
Mine  {c,;%.  286.). 

ts  of  tbe  vencle  appenr 


c  conxuctca  in  tWit 
lD^loUr  or  bapolvi  ■■ 
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with  the    appear  on  additioo  of  acetic  icid.    la  odw 
:  granular    |HUtB  the  ganglia  contain  corpoadea  naihr  to 
o  be  prolonged    tboae  alr^j  docribed  ai  occnrrins  ■  tkr 
downwards  into  the  nerre-tube  (a.jS^.  889.),    qnnal  ganglia,  with  the  ciceptiaa  that  Aej 
are   in  general    perhapa    acMnewhM  imaBa. 
fig.  8B9.  Thej-  are  imbedded  in  a  BfaRiaa  ttmcbMC 

which  leemi  to  hold  the  aane  rtlatina  to 
them  aa  the  nucleated  rabatance  bnaag  ike 
capnile*  of  the  gnnglianic  corpoade*  ia  tbe 

higher  animaU.      It  ia  difficult  t~ '~~ 

how  far  the  ganglioi 
dominal  ganiiia  are 

cording  to  Wagner,  they  are  the  aiae  ia  tkii 
reppect  a»  the  corpiuclea  in  the  ^Moal  pocl^ 
beins  all  bipolar;  one  tube  entenag  aUc 
another  leave*  the  corpuade.  Tbe  acm- 
tubes  which  are  connected  with  them  bdoaf 
both  to  the  broad  and  fine  rarieiiea  ;  ia  ^ 
ncral,  tbe  nairower  fihrca  are  coooectad  atk 
tbe  (mailer  eoqusclea,  tbe  broader  fifara  *ah 
those  of  larga  liie  (Jig.  290.}. 

Fig.iOO. 


■forptdo.     (4/br  n 

SliDwfng,  B,  Hvenl  of  th«  cells  Blill  mrronndcd 
bj  the  libra- nnclealad  liuDa.  A,  other  cell*  de- 
nuded of  it. 

while  at  other  timet,  the  oily  conienta  of  the 
latter  reach  quite  up  to  the  corpuscle,  and 
ecem    either   to   become  blendea   with   the 

Cular  contents  of  the  same,  or  are  pro* 
_ed  into  the  clear  apace.  Wagner*  be- 
lieve* that  ilie  normal  relation  betnteen  the 
nerve-lubes  and  corpuscles  is,  that  each  pri- 
mitive iierve-Iibre  cominc  from  the  centre, 
retains  ita  ajipearance  of  double  contour  up 
to  tbe  ganglion-cell,  where  ita  contents  are 
interrupted  b}'  ihe  finely  granular  matter  of 
the  lutter;  at  the  periphericul  extremity  of 
the  cell,  the  nerve-fibre  commences  in  a  quite 
similar  manner.  Thus  then,  according  to 
Wagner,  the  oily  contents  of  [he  nerve-tube 
cease  on  reaching  tbe  ganglionic  corpuscle. 
Bidilcrf,  on  the  other  hand,  regards  the  clear 
white  space  between  the  cell-wall  and  the 
granular  contents  as  a  thin  sheet  of  nervous 
matter,  which  servea  as  a  connecting  medium 
between  (he  contents  of  the  nerve-tube  on 
either  side  of  the  ganglionic  corpuscle. 

As  regnrda  the  sympathetic  ganglia  in  this 
animal,  they  appear  m  some  parts  to  be  almost 
entirely  composed  of  a  fibroua  structure  and 
of  a  quantiCj  of  granular  mailer  resembling, 
as  Wagner  ai:d  Robin  observe,  the  gray 
granuhir  matter  of  the  nervous  centres,  and 
containing  a  number  of  bodies  of  a  brownish- 
yellow  granular  appearance,  which  do  not  dis- 

*  Iludirarlfrbtuh  Ait  PhyBioTogie,  baadiii.   p. 

t  ZMvLiU-n  vnn  dpm  TerhUtnlu  dcr  G«iglien, 
beitwr  ra  den  Xerrrnfawm,  Ldpiia,  as  quutoJ 
In  Canalal'*-  '-*■—-».";*»'»   io*t         " 


GmgBomiecofjmtdafram  Uu  MlA  ^^■Wjjii.i.' 
(V  Tnrjmlo,  drawn  u  oWAm  in  Mdu  *>  liw  »• 
diffBtm  tat  o/iii  mrTt-aim.     lAf*»  Wf^ 

It  haa  been  already  seen  tbu  it  b  alaM 
certain  that  all  the  ganglioi  ' 
curring  in  tbe  ganglia  on  tbe  p  .  . 
of  the  spinal  nervea,  at  least  n  lUs  ■ 
belong  to  tbe  bipolar  variety  i  it  rcnw*  w 
inquire  whether  all  tbe  Derve.fibnB  ia  V 
posterior  root  are  connected  with  gaMrfonK 
conusclea.  Wbeu  tbegan^ioti,  after  adi&n* 
of  uilute  soluuon  oraooa,  u  csaaiDed  w«±  * 
po  wer  of  about  30  or  40  diametera,  itis  okwTvi 
that  while  many  of  the  fibres  aooo  d»ti|  ra 
among  the  ganglionic  rorpuadea,  vvcrd  * 
them  can  be  traced  from  the  podii  at  abit 
they  enter  the  ganglion  alnoat  to  its  uffo^ir 
extremity,  without  being  oonnecud  *Kb  ccr- 
puscles  ;  but  I  have  never  been  able  to  Dkv 
them  in  this  maniter  quite  past  tbe  pa^m. 
Wagner,  who  coonted  the  ncrva^aba  cm- 
tained  in  the  posterior  root  of  the  acne  w^ 
also  the  ganglionic  corpusclei,  feuwl  tbal  ct* 
number  of  each  corrc^Kioded  fSTttj  dnt'i 
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80  that  he  believes  each  of  them  is  connected  having  been  broken  off  during  the  manipiila- 

with  one  of  these  bodies.  tion  required  for  submittinp  them  to  examina- 

Invertebrata. — The  ganglionic  corpuscles  tion.    In  the  spinal  ganglia  of  the   ray  the 

io  the  ganglia  of  the  invertebrata  appear  to  cells  are  very  easily  isolated  from  each  other, 

be  the  aanoe  in  their  essential  characters  as  ^rhereas  in  the  abdominal  ganglia  it  is  very 

those  of  the  vertebrate  animals.     Will*  re-  difficult,  owing  to  the  amount  of  surround- 

cogoises  two  kinds  of  ganglion*corpuscles  in  ing  fibrous  structure,  to  isolate  them.     Now 

the  lower  animak.     The  one  he  describes  as  in  the  former  only  bipolar  cells  are  seen, 

consisting  of  a  membrane  and  nucleus,  the  whereas  in  the  latter,  most  of  the  cells,  when 

apace  between  the  two  being  occupied  by  a  isolated,  appear  to  be  unipolar  and  a|)olar, 

clear  transparent  fluid,  which  Incomes  granubir  although  it  would  appear  firom  the  observa- 

on  the  addition  of  water ;  in  the  other  variety  tions  of  Wagner  and  others,  that  they  are  all 

there  are  imbedded  in  the  clear  transparent  bipolar,  like  those  in  the  spinal  ganglia.    In 

fluid  numerous  small  round  cells  in  which  no  the  higher  animals,  especially  in  the  mam- 

noclens  is  visible.    The  cells  belonging  to  the  roalia,  the  ganglionic  corpuscles  are  isolated 

former  variety  have  always  but  one  process  from  one  another  with  as  much  difficulty  as 

attached  to  them  which  consists  of  a  single  those  in  the  abdominal  ganelia  of  the  skate ; 

tabe,  presenting  no  division  so  far  as  it  can  and  hence  the  probability  that  many  at  least 

be  traced,  and  thus  corresponding  to  the  uni-  of  the  unipolar  and  apolar  cells  which  are  seen 

polar  variety  of  corpuscle.     In  the  second  in  them,  belong  to  the    bipolar  variety  in 

kind  of  corpuscles  there  are  several  such  pro*  reality.    On  the  other  hand  that  apolar  and 

cesses  present ;  the  processes  attacheci  to  unipolar  ganglion-corpuscles  realljr  exist,  and 

some  or  these  cells  all  run  in  one  direction ;  that  too  in  considerable  numbov,  in  the  gan- 

in  others  they  pass  off  at  either  extremity  glia  of  the  higher  animals,  and  also  in  those 

ami  run  in  opposite  directions.     In  the  leech,  of  the  invertebrata,  seems  to  be  shown  by 

accordinj^  to  Bnich  4*,  there  are  also  two  kinds  numerous  observations  on  the  smaller  gan- 

of  ganglion  corpuscles.     The  one  variety  are  glia,  where  no  preparation  is  required,  and 

nmnd  and  are  apolar ;  the  others  are  con-  where,  conse<^uently,  the    above  source  of 

oected  with  nerve-fibres.  The  latter  are  situ-  fallacy  cannot  intervene.    In  the  sympathetic 

ated  towards  the  lower  part  of  the  ganelia,  cord  of  the  firog,  according  to  Valentin  *, 

and  are  more  numerous  tmin  the  former:  they  groups  of  ganglionic  vesicles  may  be  observed, 

are  more  or  less  pyriform,  their  wider  ex-  without  a  single  nerve-fibre  connected  with 

tremity  bein^  directed  outwards ;  their  nar-  them :  Ludwig  -f  has  also  observed  in  the  au- 

rower,  terminating  in  a  process,  is  directed  ricle  of  the  frog  s  heart  small  ganglia  m  which 

towards  the  gannia  and  the  nervous  cord,  there  were  eleven  ganglionic  corpuscles,  and 

Peripherical  gan^ia,  consisting  of  from  one  only^  four   or  five  nerve-tubes ;  in  a  nerve 

to  six  or  seven  cells,  are  always  found  at  the  passing  to  the  bladder  of  the  fixjg,  and  con- 

pomts  where  the  branches  of  the  nerves  di-  sisting  of  only    two  nerve- fibres,   Valentin 

nde.    Ganglionic  corpuscles  were  also  seen  counted  as  many  as  seven  ganglionic  cor- 

by  him  in  the  interior  of  the  nerve-tubes,  and  puscles,  |  while  another,  consisting  also  of 

corresponding  to  the  view  taken  by  Bidder  (  only  one  or  two  nerve-fibres,  was  surrounded 

of  the  constitution  of  the  bipolar  ganglionic  by  twenty-four  ganglionic  corpuscles, 
corpuscle.     Apolar  and  unipolar  cells  have        In  accordance  with  the  view  adopted  by 

also  been  described  by  Hannover  and  Leydig  Wagner,  that  all  the  ganglionic  corpuscles  are 

in  several  other  invertebrate  animals.  bipolar,  the  nerve-tube  connected  with  either 

From  the  hct  that  in  such  animals  as  the  extremity  of  the  cell  running  in  opposite 
toq>edo  and  ray,  where  the  ganglionic  cor-  directions,  one  towards  the  centre,  the  other 
puscles  are  easily  isolated  from  each  other,  peripherically,  Robin  believes  that  all  nerve- 
tbey  are  ^  found  to  belone  to  the  bipolar  tubes  arise  exclusively  from  the  brain  and 
variety,  Wagner,  Robin,  and  Bidder  believe  spinal  cord  ;  neither  the  spinal  ganglia  nor 
that  aU  the  ganglionic  corpuscles  in  other  tnose  of  the  sympathetic  give  origin  to  nerve- 
animals  are  also  bipolar.  Kolliker,  on  the  tubes;  the  ganglion-cells  are  merely  organs 
other  hand,  while  he  admits  that  the  bipolar  developed  upon  the  nerve-tubes,  between 
cell  b  moat  firequent  in  the  fish,  maintains  their  central  and  peripherical  termination,  and 
that  the  opposite  is  the  case  as  regards  the  several  such  may  be  present  on  a  single  nerve- 
higher  animals,  most  of  the  corpuscle!  in  fibre  during  its  course.  From  what  has  been 
tfainn  belon^ng  either  to  the  apolar  or  uni-  already  stated,  however,  it  seems  probable 
polar  varieties;  and  so  ^  as  actual  observa-  that  unipolar  as  well  as  bipolar  cells  exist  in 
tioQ  goes,  the  views  of  Kolliker  seem  to  be  the  ganglia,  and  consequently  that  nerve- 
perfettly  correct,  inasmuch  as,  while  apolar  tubes  do  originate  in  them.  That  nerve-fibres 
and  unipolar  cells  are  very  frequentlv  seen  in  arise  in  the  ganglia,  is  further  shown  by  the 
these  animals,  the  bipolar  variety  nas  been  accurate  measurements  of  Volkmann  and 
teen  very  seldom.  It  is  possible,  however.  Bidder  of  the  nerves  passing  to  and  those 
that  many  of  these  unipolar  and  apolar  cells  leaving  the  ganglia.  The  ciliary,  Gasserian,  and 
Biav,  as  Wagner  and  Bidder,  &c.  hold,  be  spinal  gangua  in  the  frog  were  found  by  them 
really  bipolar  cells,  one  or  both  nerve-tubes  to  give  off  a  far  greater  number  of  fine  nerve- 

*  MoOtt't  Aichiv.  1644,  n.  76.  also  in  Canslatt's        *  Lehrbuch    der  Phyriologie;    Braonschweig, 

Jthmbcncht,  1847.  1848 ;  band  ii  p.  602. 
t  Ibid.                              X  Ibifl  t  MliUer's  Archiv.  1848,  p.  142. 
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fibres  on  the  one  ride  than  they  received  on 
the  opposite  ride.  So  also  in  the  septum 
between  the  auricles  of  the  froe's  heart 
Bidder  has  seen  small  ganglia,  whicn  gave  off 
on  the  one  side  eight  nerve>fibres  more  than 
the^  received  on  the  other  side.  The  obser- 
vations of  Bidder  and  Volkmann  have  been 
confirmed  also  b^  Kolliker.  Engel*,  moreover, 
describes  a  penpheral  ^nglion,  to  which  no 
nerve-fibres  passed,  while  a  number  of  fibres 
left  it;  an  observation  which,  if  correct,  places 
beyond  a  doubt  the  question  as  to  the  origin 
of  nerve-fibres  in  the  ganglia.  The  ganglion  in 
question  he  describes  as  betn^  pear-shaped, 
and  about  0*096  of  a  line  in  diameter ;  it  oc- 
curred in  the  perichondrium  of  the  tracheal 
cartilage,  and  conristed  of  fourteen  ganglionic 
corpuscles,  with  seven  efferent  nerve-fibres, 
eacn  measuring  about  0*0012  of  a  line  in 
diameter.  Even  in  regard  to  the  bipolar  gan- 
glionic corpuscles,  it  does  not  appear  to  be  at 
all  certain  that  they  are  all  merely  oigans  deve- 
loped on  the  course  of  a  nerve-fibre  arising  in 
the  brain  and  spinal  cord.  On  the  contrary, 
it  would  appear  that  several  of  the  cells  be- 
longing to  this  variety  roust  also  be  regarded 
as  giving  oririn  to  nerve-fibres  in  the  same 
manner  as  the  unipolar  celL  Thus  Bidder 
has  seen  bipolar  cells,  the  nerve-tubes  con- 
nected with  which  did  not  run  in  opposite 
directions,  one  towards  the  brain  and  spinal 
cord,  the  other  towards  the  periphery,  but 
both  ran  in  the  latter  direction  (Jig,  291.)  :  so 
also  Stannius,  as  mentioned  by  Kolliker,  has 

Fig.  291. 


Bipolar  gatuflkmie  eorjnuelt^  both  ntrvt-Jlbret  am" 
neeted  with  which  run  ptrinheneaUff,  From  tkt 
^gnmal  gamgKom  of  a  Fiah,    (After  Biddtr,) 

seen  in  the  ciliary  ganglion  of  Trivia,  a  bi- 
polar cell,  both  nerve-fibres  of  which  were 
directed  periphericall]^.  The  same  observer 
has  also  seen  pinglionic  corpuscles  in  the  fish 
which  gave  origin  to  or  had  three  nerve-tubes 
connected  with  them. 

That  most  of  the  bipolar  cells  are,  how- 
ever, as  Robin  maintains,  organs  developed 
on  nerve-fibres  of  cerebro*spinal  origin,  in 
their  course  towards  the  peripnery,  there  is  no 


reason  to  doubt;  and  moreoter that  teveni  of 
these  may  occur  in  the  come  of  a  oagls 
fibre  between  its  central  and  ^ictifAtrifsl  ter- 
mination is  also  shown  by  the  obsainioas cf 
Stannius  on  ^the  fish,  and  by  Vslcacis  as 
the  firog.  Wagner  has  also  obstfved  t«« 
ganglion-corpuscles  ocoirnng  in  the  oo«k 
of  a  single  nerve-fibre,  at  short  distaacts  froa 
one  another. 

Robin*  divides  the  ganglionie  cocpoKlo 
into  two  distinct  classes,  a  U^er  and  amUtf : 
the  larger  he  finds  always  occur  on  faraad  van- 
fibres,  or  fibres  of  aniinal  lifie,  while  the  sntUa 
are  always  connected  with  ncnre-fibrcs  be- 
lonj^iitt  to  the  finer  variety,  or  fibres  of  o^ 
game  ufis ;  and  in  this  way,  acconfiag  to  te 
we  have  a  good  mark  by  whidi  to  diitiapmk 
the  animal  fix>m  the  oi^ganic  nerve-fibrci.   h 
the  ray,  according  to  Robin,  the  kiger  nrieiy 
of  corpuscles  measure  0-095  to  0*150  hbu  si 
diameter,  are  spherical,  and  often  fiat  tt  hodi 
poles;  the  smaller  measures  0-060  to  <MU 
mm.  in  length,  and  0*050  to  0*070  hb.  ■ 
breadth,  and  are  commonly  ovaL   .la  the 
laiger  cells  there  is  a  layer  of  dcsr  raoad 
bodies,  without  nuclei;  in  the  smaller  gM|;li- 
onic  corpuscles  the  outer  membrane  ii  istf, 
and  each  of  the  cells,  on  thdr  inner  Mr- 
face, .  is   prorided  with  a  oentoal  dsrk  ss- 
cleus.    Bidder  f  also  i^grees  with  Robb  is 
separating  the  ganglionic  coiposdes  into  two 
groups.    In  the  pike  the  one  set  ■naww 
0-042^^^  while  the  other  set  do  not  witum 
more  than  0*018^'':  the  former  chiefly  occsr 
in  the  ganglia  of  the  cerriiro-spinal  uent% 
the  latter  in  the  ganglia  of  the  sympsthenc ; 
the  former  are  always  connected  with  bnoi 
fibres,  the  latter  with  fibres  belonging  to  tke 
fine  variety.    The  views  of  Robin  and  BiiUtr 
are  opposed  by  Kolliker,  Valentin,  and  ip- 
parently  also  by  Wagner.    The  latter  admo 
that  in  general  the  ganglioaic  cufpuscks  aiv 
smaller  than  those  occurring  in  the  wad 
ganriia,  and  that  the  smaller  corpMades  imt, 
as  Kobin  observes,  an  oval  alMpe^  whik  tke 
larger  are  more  or  less  ^erieal ;  there  mt, 
however,  according  to  him,  casrs  where  hnd 
nerve-fibres  are  seen  paaring  off  fross  vh 
cells,  and  where  the  large  cells  are  eonMctol 
with  small  or  narrow  fibrea.     SomeOBes,  •- 
deed,  the  gai^onic  corpuade  has  a  nsrrov 
tube  on  one  side,  and  a  iMoad  one  on  thsop- 
posite  side  (see  ^.  290.);  and  sosneriaiw  tfce 
broad,  sometimes  the  narrow,  runs  pcriphcn- 
cally.  Stannios  has,  as  roentioiied  by  Kiw^cr, 
observed  in  Petramj^wam  cells  iireoenf,  of  tht 
fibres  connected  viui  which  the  one  wsi  ai 
times  broader  than  theother.  Altbo(mh.koo- 
ever,  there  does  not  appear  to  bea  disrinct  d^ 
marcation  between  the  ganglioiiie  cof^mcki 
bdonging  to  the  two  riaes»  theie  can  he  bttk 
doubt  that  the  cells  occurring  in  the  s}«ps» 
thetic  ganglia  are  generally  sawBcr  than  tho* 
occurrii»  on  the  cerebro-spuial  ncrvew  ^od 
in  the  uh  and  also  in  the  hlgibcr  aaMsk 
The  larger  cells  m  the  spinal  gasv**  ^  ^ 


•  Engel  in  Zritsehrift  der  Wien.  Aente,  iv.  p.  807^        •  Anoalco  dco  Sdencsa  Kstanlli^ 
as  quoted  in  KOUikor's  BUkroskopische  Anatomie,    1S47,  pw  S82. ;  also  Conslatt**  Jshmb«i 
p.  683.  t  80S  Csashiti's  Jahrasbockht,  IM7. 
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ray  appear,  as  Robin  states,  to  be  (in  general  Connecikm   between    the   SympatheA:  and 

at  least)  connected  with  broad  fibres,  while  Cerebro^tpmal  Systems,  —  By  the  older  ana- 

the  smaller  cells  are  connected  with  narrow  ,    «    ,  .    .      . .        ,    .      «    ,  „ 

fflH« :  thh.  however  do«  not  .pce^  to  be  rrrSS^^'S^jr^^rdtSSToSS 

invariably  the  case.     In  the  sympathetic  gan-  ,„  ^^^^  sepaniled  into  their  constituents.    All 

glia  there  are  sometimes  seen  connected  with  the  ganglion-cells  are  maltipoUur,  surrounded  bj 

narrow  fibres  cells  as  larae  as  some  of  those  delicate  nucleate  sheaths,  and  occupy  tiie  meshes  of 

in  the  spinal  ganglia,  which  are  connected  ^  networit  formed  of  wide  vessels  with  thick  wall& 

with   broad    fibres.     Moreover,    as   already  The  processes  dcjtined  for  the  formation  of  the 

_..   I    ,1  ^ .     ,      »«--*:  ^  I  -.:-JL  electric  roots  of  the  va^us  and  tngemmus  collect 

stated,  there  appear  to  be  transitional  sizes  themselves  at  the  has?  of  the  cerebral  lobes  into 

between  the  lareer  and  smaller  variety  of  cor-  strong  bundles  visible  to  the  naked  eye.    The  re- 

puscles.     KoHiaer  also  calls  attention  to  the  maininff  branched  processes,  becoming  surrounded 

net  that  small  ganglionic  corpuscles  occur  in  by  a  thin  medullary  sheath,  form  nerve-tubes  with 

other  parts  than  m  the  sympathetic,  as  for  dark  border.  whi(A  pass  mto  the  medulUoblonga^ 

o«.m.^L  *K.w« ;»  »i»^  K^Si^  .»/ .^.'n.^!  ^^mA    If  ^  connection  of  the  cells  with  sensory  fibres  has 

example  those  m  the  bram  wid  spinal  cor^  It  ^^^  „   ^^  ,^„  demonstrated ;  the  seniory  roots  of 

would  seem,   then,    that  just  as  the  finer  the  vagus  and  trigeminus  do  not  pass  into  the 

variety  of  tubular  nerve-fibres  cannot  be  re-  electric  lobes;  rather  those  of  the  former  pass  into 

garded  as  characterbtic  of  the  sympathetic  the  medulla  oblongata,  those  of  the  latter  into  a 

system,  so  also  the  smaller  variety  of  gan-  gjav  appendix  of  the  cereWlum(f«unieti^^^ 

gLic  corpuscles  omnot  be  regaried  as  pe-  ^^^  -^%^^^^  ^^f^,^^  ^5  TT^^^ 

culiar  to  It  eithtf .                  ,    ,        ,  ganglion-cells,  agrees  with  the  cerebellum,  but  not 

It  has  been  already  stated,  that  the  nerve-  with  the  electric  lobes, 

fibres  which  compose  the  posterior  root  of  He  mentions  that  he  has  in  his  possession  trans- 

the  spinal  nerves  in  the  ray,  &c.,  have  all,  ▼«««  "fd  longitudind  sections  from  the  spinal 

r;±5  ^  "^T"'  ^ii^""""  l^r "f^"  Swhifh.rm'^n'til^U^^^^^^ 

ctereloped  upon  them.      He  concludes  firom  ^f  nerve-fibres  belonging  'to  the  motory  roitoiSo 

this,  that  all  sensory  fibres  are  so  constituted,  maltipolar  ganglion-cells  of  the  anterior  gray  co- 

ind  that  we  have  thus  a  good  mark  by  which  lump  is  observed.    He  finds  also  in  the  transverse 

I  sensorr  nerve-fibre  may  be  distinguished  sections  small  bands  of  broad  nerve-fibres  with 

from  one  possessed    of  motor   properties.  ^*L5^**"^  ^^i^  "T  ^"''*'*f^«*'^*!r2  ^^ 

rp     .1 .     _J^     •       .,    .       iT    r  J   u  posterior  roots.    From  the  place  of  entrance  of  the 

l\^  ?^^'.  ^^^^'^  *^  ".  ^)^^  ^y  interior  roots  into  the  anterior  gray  colomns,  or 

ILolIiker,  that  m  the  higher  animals  at  least,  commencing  at  the  outer  dicnmference  of  the  latter, 

80  Ikr  is  it  from  being  the  case,  that  all  the  they  run  as  far  as  the  posterior  surface  of  the  sub- 
fibres  in  the  posterior  roots  of  the  spinal  stantia  gelatinosa,  where  the  posterior  roots  enter 
nerves  are  provided  with  these  structures,  the  latter.  Here  they  are  connected  with  the  gan^ 
«K«*  t^*  ^— ^*f  A-kA  Ak.^  w^»,^^Ai^m.  fi.««.  4.ul  ghon-cells,  which  send  one  of  their  processes  to  the 
that  not  one  of  the  fibres  proceedmg  from  the  ^^^ts,  while  the  chief  masf  of  the  Utter 
^Maal  cord  enters  the  jpnglion  at  iUl»  the  radiates  in  broad  thick  bands  through  the  gela- 
Dcrre  fibres  connected  with  the  ganglion  be*  tinous  substance  into  the  posterior  gray  columns  as 
inc  fibres  which  arise  in  it  and  run  peripheri-  f*r  as  the  seat  of  the  laree  multipolar  ganglion- 
caUy.  not  one  of  them  passing  in  the  opposite  <**^^  Thwe  circular  bands  of  fibres  may  be  pre- 
<lirM>*irM  *^«r.»^.  *k«  a.^:.....?  <.^»^  tU  -.-  sumed  to  mdicate  one  of  the  paths  on  which  m 
direction  towM-ds  the  spinal  cord.  In  ex-  ^ecapiuted  animals  the  stimuli  applied  to  semwiy 
snurnng  the  spinal  ganglia  of  the  mouse,  af^er  nerves  gives  rise  to  reflex  moveniente.  It  is  re- 
additioa,  as  Kolliker  directs,  of  dilute  solu-  markable  in  this  respect,  that  the  long  axis  of  the 
tion  of  soda,  I  have  often  had  no  difficulty  largest  ^anglion-celis  has  the  same  direction  as  the 
In  observmg,  that  a  great  portion  at  least  of  }<>°«  •»•  ^  ^^  roinal  cord,  and  that  besides  the 
tk«>  AkM*  2n  *kA  w^^^^^m  w-^^t^  Mtn  Mo.»  *kA  lateral  processes  by  whose  means  they  are  con- 
«nJr^  -1  !  i^^'?"^'  "^'  run  past  the  ^^^  ^^^^  ^^  A^Jes  of  the  roots  of  the  nerves, 
pnglion  without  forming  any  connection  with  they  send  out  branched  processes  at  both  poles 
ito  corpuscles,  and,  moreover,  that  the  fibres  towards  the  cephaUc  and  caudal  extremities  of  the 
of  the  ganaUon  appear  to  be  directed  periphe-  spinal  cord. 

ricaUy,  as  ne  states.^  ^^  ^®  spinal  ganglia  the  multipolar  eells  dis- 
covered bv  Remak  in  1887  in  the  ganglia  are  not 

*  A  paper  on  multipolar  ganglion-cdls  has  been  found.    Iney  consist  rather,  as  he  observed,  in 

Eibbabcd  by  Remak  in  the   Monatsbericht   der  iiesh  plagiostomes,  without  exception  of  the  bipolar 

doigL  Preoss.  Akademie  der  Wiasenschaften  za  cells  simultaneouriy  described  by  Robin  and  Wag- 

Mriia  ftb  Janoar.,  1864,  translated  also  in  the  ner  (1846).    These  constitute,  as  shown  by  Levd^ 

^diabunh  Monthly  Medical  Journal  for  April,  in  Chimare  moostrosa,  nucleated  swellings  of  the 

1864.    He  meatioas  that  it  was  fint  made  known  axis  cylinder,  and  are  snrroonded  by  a  sheath  con- 

bjSUIling't  diseoveiy  of  the  so-called  nerve-nuclei  sisting  of  an  epithelial  layer,  and  of  a  firm  mem- 

B  the  pona  Varolii  of  man  and  of  the  mammalia,  brane,  which  is  continuous  with  the  sheath  of  the 

Uiat  the  multipolar  ganglion-cells  discovered  by  nerve-tube.     Bipolar  cells  may  also  be  obtained 

l^vk^c,  MOlkr,  and  himself  (1887),  in  the  cen-  from  the  spinal  ganglia  of  man  and  of  the  mam- 

^  otfos  of  the  vertcbnta  are  connected  with  maliiu    They  frequently  appear  unipolar  when  the 

"^^  ncrvs •fibres.  It  has  also  been  ascertained  by  two  processes  leave  the  cell  close  to  one  another. 

**  *CMr  (1847),  that  each  of  the  large  multipolur  More  frequently,  however,  as  K611iker  observes,  are 

pHHsn-oeUs  of  the  electric  lobes  in  the  torpedo  eells  seen  with  a  single  process ;  this  probably  di- 

beeoofg  continnoos  by  means  of  a  process  with  the  vides  after  a  short  course  into  two  fibres.    He  finds 

*>»  cyUoder  of  a  fibre  of  the  electric  roots  of  the  at  least  in  the  sninal  ganglia  of  the  mammalia  (oxl 

l^nps  sad  trigeminus.  The  other  branched  pro-  not  unfrequenUv,  divisions  of  nerve-tubes  with 

<*>Mi  of  these  cdls,  distinguished  by  their  granular  dark  borders,  wnich  he  misses  in  the  plagiostomeSb 

w  ^Matcd  appearance,  serve  the  por|>ose,  according  Of  the  ganglia,  it  is  exclusively  the  sympathetic 

i?J:  y*  of  ceanecting  the  cells  with  each  other,  which  are  miade  up  of  multipolar  ganglion-celis. 

||*"*|k^eQaM  not,  however,  in  an  examination  of  The  sheath  of  the  latter  consists, as  in  the  spinal 

^  Torpedo  narmorata  find  such  connections.   On  ganglia,  of  a  daUcate  layer  of  cells  and  of  a  stnmg 
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tomistSy  the  sympathetic  was  described  as  a  nerves,  reinforced  by  fibres  son  to  it  fmii 

continuation  of  the  lifUi  and  sixth  cranial  the  difierent-cerebro  spinal  nerves  tkm^  iti 

membrane.  The  nmnber  of  prcxiesnes  varies  between  the  multipolar  nnglion -cells.  Then  art  Mfranii 

three  and  twelve ;  by  speedily  branching  they  may  for  the  assamption  that  (haman)  tjinpakbcUr  €tc«i 

be  increased  threefold  and  upwards.    The  number  exist  wbich  do  not  stand  in  oouMctioa  nitk  moM 

is  regulated  by  the  number  of  nerves  connected  fibres,  and  consequently  not  ia  wuneiiioB  wuiW 

with  the  g^glion ;  and  hence  it  is  smaller  in  the  great  central  organs  of  the  nervoai  ajnaca.   Si 

main  cord  than  in  the  solar  plexus.    The  processes  also  in  the  nerves  passing  off  fron  the  sjaifstku 

have  in  general  the  optical  and  chemical  properties  ganglia  to  organs  no  spinal  fibres  have  ss  jct  Uu 

of  the  axis  cylinder  of  the  nerve-fibres.    In  the  demonstrated  in  whose  course  no  sympathetic  gii- 

solar  plexus  there  are  found,  however,  eanglion  glion-oells  are  found. 

cells  whose  processes  are  distinguished  from  one  By  the  above  resolls,  it  is  merely  crtabhiM 
another  in  a  similar  manner  to  those  of  the  ganglion  that  in  the  sympathetic  gaii(^  toe  aagWa  4 
cells  in  the  electric  lobes  of  the  torpedo.  Besides  the  branching,  or  points  where  sensory  and  auAor  fitm 
multipolar  ganglion  cells,  bipolar  cells  are  also  ob-  divide,  contain  ganglion-cells.  The  ganfliasrv  ni, 
served  in  the  plagiostomata  and  mammalia.  They  however,  thereby  established  to  have  Uie  hvisat 
differ  from  those  of  the  spinal  ganglia,  however,  in  of  central  organs,  so  far  as  we  make  tbeoi  dcfesl- 
this,  that  both  processes  branch,  thus  cominffto  ant  on  the  conflux  of  sensory  and  aetor  Ahfcsod 
agree  es«entiallv  with  the  multipolar  cells.  The  so  long  as  there  is  no  groand  for  supposJag  Ua 
same  holds  of  the  unipolar  cells  which,  in  the  ani-  among  the  peripherical  fibres  f^^*^g  nrom  s  tm- 
mals  mentioned,  are  sometimes  found  along  with  sory  or  motor  sympathetic  gangUoo-ccD,  si  v«:I 
multipolar,  and  which  in  the  batrachia  and  osseous  sensory  ss  motor  fibres  are  found.  GangUoe-ols 
fishes,  as  well  as  in  the  head  of  the  mammalia,  have  oeen  observed  by  Leydig  in  the  aagia  tf 
almost  slone  constitute  the  sympathetic  ganglia,  branching  of  sensory  fibrss  in  CannariaMeditBissBa 
In  transverse  or  longitudinal  sections  of  the  thoracic  In  the  angles  of  branching  oC  notor  fihm  p»> 
or  abdominal  sympathetic  ganglia  in  the  mammal  gllon-oells  are  only  known  in  the  great  eami 
or  plagiostome,  the  simple  (generally  very  broad)  organs^  This  of  itself  gives  groand  foe  tht  qev 
procesdes  of  such  a  unipolar  ceU  are  seen  after  a  short  tion,  whether  the  sympathetic  ganglia  ksvt  tW 
course  to  divide  into  numerous  fibres,  which  psss  ftmction  of  central  organs ;  that  b,  whubcr  m 
off  from  one  another  in  different  directions.  1  hat  them  there  are  distinct  mnmry  and  distinct  mtiJt 
all  the  processes  take  a  peripherical  course  cannot,  cells,  or  whether  each  multipolar  eell  mrrm  m  t 
according  to  Kemak,  be  demonstrated,  and  is,  from  medium  of  connection  between  m.nwnrj  sad  BMr 
what  follows,  improbable.  fibres.  On  the  spinal  oommonioating  braack^ 
He  has  ascertained,  namely,  that  in  the  mam-  the  question  hss  not  hitherto  been  dctaisii«u 
malia  the  multipolar  ganglion-cells  of  the  ganglia  because  they  are  too  long,  and  a  trwtwoUT 
in  the  main  cord  of  the  sympathetic  in  the  abdomen  microscopic  distinction  iMtween  the  two  kiait  • 
and  thorax  become  continuous  by  means  of  their  fibres  is  wanting.  On  the  other  haad,  othg  gtr* 
processes  with  the  axis  cylinder  of  nerve-fibres  with  vations  favour  Uie  view  that  ilia  maltipelar  cdi 
dark  borders,  of  such,  too,  ss  psss  from  the  spinal  are  connected  both  with  motor  and  asBsaiy  ft(« 
ganglia  into  the  ganglia  of  the  main  cord.  In  man  In  ganglion-cells  whose  long  axis  is  the  ssat  n 
and  in  the  mammal,  each  ganglion  in  the  main  the  long  axis  of  the  ganglion,  then  are  fteqassih 
cord  is  connected,  by  at  least  two  branches,  with  seen  two  fibres  entering  at  one  pole  aad  t«e  ftm- 
spinal  nerves.  The  under  branch  (ramus  com-  ing  off  fh>m  the  other.  If  all  luur  fibna  wen  ^ 
municaus  sympathicus  s.  revehens)  is,  according  to  the  same  kind,  the  cell  would  theD  form  sa  ss** 
his  observations,  gray,  contains  very  fine  (the  fibres  tomosis  between  fibres  of  the  same  kind,  as hai  ca'f 
of  Bidder  and  Volkmann)  nerve-fibres,  and  very  once  hitherto  been  observed  by  Leydig,ss  stsmit 
many  ganglion-fibres :  it  joins  a  spinal  nerve  for  of  the  bipolar  cells  in  the  Csaamsn  gangUsB  J 
peripherics  distribution  aner  it  has  at  its  place  of  Chinuera  monstrosa.  If,  moreovw,  ia  a  nej 
entrance,  sometimes  close  to  the  spinsl  ganglion,  multipolar  ganglion  taken  ih>m  the  solar  plasm  ^ 
formed  another  ganglion  consisting  of  multipolar  a  mammal  (ox),  the  narabcr  and  dirsctloa  if  i^ 
cells.  The  upper  branch  (ramus  commumcaus  nerves  psssing  to  and  from  it  be  oomparsd  wiih  Ui 
spinslis,  K  sdvehens)  is  white :  it  contains  the  fibres  number  and  the  direction  of  tha  proctissi  of  tW 
which,  according  to  WUtzer,  &C.,  may  be  followed  cells,  u  seen  on  a  transverse  or  loagitadinal  sBrt»e 
to  both  roots  of  the  spinal  nerves.  Kemak  has  as  of  the  ganglion,  the  fullest  cofrespondence  Is  taai 
yet  succeeded  in  seeing  fibres  of  this  branch  enter  to  exist  between  them ;  that  is,  in  snek  a  maltip^ 
merely  into  the  anterior  root;  the  remainder,  gene-  ganglion  each  gangUoo-oell  ia  conaeeied  «<s 
rally  the  smaller  number,  are  lost  in  the  spinal  nerve-fibres  of  all  the  nerves  which  an  c^uaaeiii^ 
ganglion.  The  sensory  fibres  destined  for  the  sym-  with  the  ganglion.  That  in  thcae  cases,  esck  ti 
pathetic  nerve  must,  therefore,  ss  it  appears,  be-  the  nerves  entering  or  leaving  the  gaaglioa  <i** 
come  connected  with  cells  of  the  spins!  ganglia  tains  only  sensory  or  only  motor  fibres  kk  howrrc. 
before  they  pass  into  the  main  cord  of  the  sympa-  improbable  for  this  reason,  that  in  oUmt  nahmitr 
thetic  Ilie  fibres  of  this  spinal  commumcating  sympathetic  ganglia,— Ibr  examplff^  the  dfaarr, 
branch  either  pass  directly  into  the  ganglia  of  the  otic,  and  spheno-palatina^~wa  know  tkat  ths 
main  cord,  or  they  form  in  part  separate  white  ins  nerves  oontam  sensory  as  wall  as  "* 
bundles,  which  apply  themselves  to  the  cord,  and  If  the  sympathetic  gangtion-cells 
are  lost  in  the  next  ganglion  behind.  Since,  now,  necting  media  between  sensory  and  mat*  Af«% 
as  transvene  sections  of  the  glangia  in  the  main  then  the  impressions  made  upon  synpathabc  re- 
cord show,  all  entering  spinal  fibres  become  con-  sory  fibres  may  be  transferred  by  these  g>a^B«^ 
nected  one  after  another  with  multipolar  glanglion-  cells  to  sjrmoathetic  motory ;  throogh  th«  mml»Mm 
cells,  it  follows  that  if  the  anterior  roots  of  the  of  the  spinal  sensory  commonieatiag  fiht«  tWf 
spinal  nerves  contain  merely  motor  fibres,  the  will  also  be  enabled  to  act  udoq  the  great  cMtrm 
posterior  merely  sensory,  the  multipolar  cells  in  organs  (brain  and  spinal  coid),  aad  thtncv  tkn^ 
the  ganglia  of  the  main  cord  are  found  as  well  in  the  spinal  motory  upon  the  sympathetic  ganc^»* 
the  course  of  sensory  as  of  motory  nerve-fibres,  cells  and  their  motor  prociases.  Beaidas  the  na- 
From  these  cells  there  pass  off  in  the  peripherical  pathetic  sensory  and  sjrmpathctic  notofr  ttrn^  tte 
direction  both  brosd  nerve-fibres  with  dark  borders,  assumption  of  a  third  set  of  syamath«tic  it«-% 
and  fine  fibres  (fibres  of  Bidder  end  Volkmann),  serving  immediately  for  nntritioa,  U  not  n*^'^ 
likewise  others  in  which  no  dsrk  borders  can  be  by  any  fact  in  physiology,  since  it  as  pomihk  Id  ct> 
observed.  All  these  peripherical  fibres  may  be  plain  the  dependence  or  nntritioa  anan  the  atn'^ 
named  sympathetic,  in  opposition  to  the  spinal  by  the  action  of  the  latter  upon  tW 
fibres  with  which  they  are  connected  by  means  of  walls  of  the  blood-vi 
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coune.    The  communicating  branch  between  On  examining  the  connection  between  the 

the  carodd  pleiiis  and  the  sixth  nerve,  and  sympathetic  and  cerebro-spinal  nerves  in  the 

the  deep  or  carotid  branch  of  tiie  vidian,  frog,  they  find  that  all  the  anterior  branches 

were  regarded  as  the  roots  by  which  the  of  the  spinal  nerves  communicate  with  the 

Derre  commenced,  while  the  different  branches  sympathetic.    The  filament  of  communication 

passing  between  it  and  the  other  cerebral  and  with  the  first  spinal  nerve  at  its  entrance  into 

spinal  nerves,  were  believed  also  to  be  entirely  it  divides  into  two  portions,  one  of  which 

composed  of  fibres  sent  by  the  latter  to  the  proceeds  towards  the  spinal  cord,  the  other 

sjiopathetic.  towards  the  periphery :  when  it  consisted  of 

According  to  Bichat,  the  sympathetic  is  an  two  portions,  the  one  was  directed  towards 
independent  system  of  nerves ;  the  cords  which  the  centre,  the  other  ran  peripherically.  Con- 
pass  between  it  and  the  cerebral  and  spinal  nected  with  the  second  spmal  nerve  they 
nenres  are  not  entirely  composed  of  fibres  found  several  communicating  filaments,  the 
»ent  to  the  s^-ropathetic,  but  are  partly  smaller  portion  of  the  fibres  of  which  ran 
branches  transmitted  by  it  to  these  nerves.  towards  the  centre,  while  the  larger  portion 

The  observations  of  Fedt  and  Fontana*  had  was  directed  towards  the  periphery.     The 

already  shown  that  the  communication  be-  fibres  connected  with  the  third  nerve  also 

t«een  the  sixth  nerve  and  the  sympathetic  ran  in  both  directions,  the  chief  portion, 

did  not  consist  of  fibres  sent  by  the  former  however,  towards  the  centre.     The  fourth 

to  the  latter,  inasmuch  as  the  sixth  nerve  communicating  branch   sent  its  fibres  both 

vas  found  to  be  thicker  beyond  the  point  ol  towards  the  centre,  and  also  towards  the 

junction  with  the  filament  than  before.  periphery,    the    portion    running    centrally. 

In  1887  Retziusf  showed  that  in  the  tri-  nowever,  being  much  more  considerable  than 
facial  nerve  in  the  horse  there  was  present  that  running  towards  the  periphery.  So 
a  grey  fasciculus  of  fibres  distinct  from  the  also  in  regard  to  the  fifth ;  the  portion,  how- 
vhite,  and  which  seemed  to  take  its  origin  in  ever,  directed  towards  the  centre  did  not 
the  ganglion.  Somewhat  similar  observations  exceed  that  passing  peripherically  so  much  as 
were  made  by  Varrentrap  and  Miiller  on  the  in  the  former.  Sometimes  they  found  that 
branches  of  the  trigeminus,  and  by  Giltay  on  the  central  and  peripherical  portions  were 
the  gloaso-pharyneeal,  vagus,  and  superior  about  equal.  The  sixth  communicating  branch 
spin2  nerves  of  the  fish,  &c.  It  was  after*  sent  about  an  equal  portion  of  its  fibres  in 
wards  noticed  by  Remak  that  the  gray  por-  either  direction.  In  regard  to  the  seventh, 
tions  of  the  conarounicating  branches  con-  they  found  that  by  far  the  greater  portion  was 
Ktsted  of  fibres  which  were  sent  by  the  directed  peripherically,  while  onlv  a  very 
s)inpathetic  to  the  cerebro-spinal  nerves  to  small  bunale  took  the  direction  of  the  centre. 
he  distributed  peripherically  with  them.  On  Between  the  eiehth  nerve  and  the  sympa- 
oiicroscopic  examination  it  was  found  by  him  thetic  there  are  frequently  two  communicating 
that  the  sympathetic  contained  a  large  num-  filaments :  their  fibres  are  directed  almost  ex- 
ber  of  fibres  presenting  a  peculiar  structure :  dusively  towards  the  periphery,  only  a  very 
these  he  regarded  as  Uie  proper  organic  or  small  portion  being  directed  towards  the 
lympatbetic  nerve  fibres,  and  believed  that  centre;  and  sometimes  even  this  is  wanting. 
while  the  sympathetic  derived  from  the  brain  Between  the  ninth  nerve  and  sympathetic  there 
uul  spinal  cord  all  the  tubular  fibres  con-  are  commonly  two,  often  also  three,  filaments 
tained  in  it,  the  grayer  portions  of  the  rami  of  communication  with  the  sympathetic;  and 
nmmunicaniei  were  composed  of  organic  in  one  case  they  found  as  many  as  six :  the 
or  i()mpathetic  fibres,  which  were  sent  by  course  of  the  fibres  here  is  similar  to  what 
the  sympathetic  to  the  cerebro-spinal  nerves,  it  is  in  the  eighth ;  perhaps,  however,  the 
to  be  distributed  peripherically  with  them,  portion  sent  inwards  towards  the  centre  is 
The  same  view  was  also  adopted  by  MUller  even  smaller,  and  not  unfrequently  fails  alto- 
and  others.  Valentin,  as  has  been  already  gether.  The  communication  with  the  tenth 
stated,  rejecting  the  fibres  of  Remak  as  being  nerve  they  found  was  not  constant :.  some- 
destitute  of  the  properties  of  nerve-fibres,  times  three  communicating  filaments  were 
Nrltered  that  the  rams  communiamtei  con-  observed;  at  others  no  communication  ap- 
u%ted  entirely  of  fibres  sent  by  the  brain  and  peared  to  exist.  When  present,  they  always 
tpioal  cord  to  the  sympathetic.  Volkmann  ran  almost  exclusively  in  the  direction  of  the 
uhI  Bidder,  though  agreeing  with  Valentin  periphery.  Thus,  then,  of  the  rami  communi- 
in  regard  to  the  fibres  of  Remak,  still  main-  cantes  in  the  frog  there  appear  to  be  none 
tained  the  opinion,  that  the  rami  communis  which  consist  of  fibres  entirely  derived  from 
f^«*itt  are  of  a  compound  nature,  containing  the  spinal  cord,  while,  on  the  other  hand,  some 
fibres  which  are  sent  to  the  sympathetic  firom  of  these  consist  almost  exclusively  of  fibres 
the  cerebro-spinal  nerves,  and  also  others  which  run  towards  the  periphery,  and  which 
vhich  are  sent  to  the  latter  by  the  sympa>  therefore  must  be  resarded  as  exclusively 
thetic,  and  which  belong  to  the  fine  variety  of  consisting  of  fibres  which  are  sent  by  the 
tubular  fibres  alreadv  described  as  probably  sympathetic  to  the  spinal  nerves.  The  five  up- 
''^■iog  in  part  from  the  ganglionic  corpuscles,  per  spinal  nerves  give  to  the  sympathetic  in 

the  frog  more  fibres  than  they  receive  from  it, 

•  Sdbstindiglirit  des  Sympathiachen  Nervenaya-  ^^^^^  ®n  **"«  contrary,  the  five  lower  receive 

ua»  Toa  Bidder  and  Volkniann,  p.  29.  f<^ni  the  sympathetic  more  fibres  than  they 

t  Ihid.                       i  Ibid.  send  to  it.     As  regards  the  communicating 


446 


SYMPATHETIC  NERVE. 


branches  between  the  Bympathetic  and  cere- 
bral nerves,  they  also  regard  it  as  probable 
that  the  greater  number  of  the  fibres  hi  the 
communicatuig  branches  run  periphericalljr. 
In  the  fish  and  bird  they  also  found  that  the 
fibres  of  the  communicating  branches  were  di« 
rected  partly  towards  the  centre  and  partly  to- 
wards the  periphery.  In  small  animau  belong- 
ing to  the  class  mammalia,  such  as  the  rat  and 
mole»  as  well  as  in  small  dogs  and  cats,  they 
found,  on  examining  the  communicating 
branches  with  the  microscope  as  before,  that 
the  fibres  passed  both  inwards  towards  the 
centre,  ana  also  outwards  towards  the  peri- 
phery, and  that  the  latter  in  many  cases  ex- 
ceeded the  former. 

As  already  mentioned,  there  are  commonly 
two  branches  of  communication  between 
each  of  the  spinal  nerres  and  the  sympa- 
thetic in  the  nigher  animals.  The  one  of 
these  presents  a  white  appearance,  resem- 
bling more  or  less  the  ordinary  nenres  of 
the  cerebro-spinal  system ;  the  other  has  fre- 
ouently  a  more  gray  aspect,  approaching  in 
this  respect  the  appearance  of  the  sympa- 
thetic nerves.  Sometimes  the  white  cord 
presents  the  appearance  of  being  composed 
of  a  white  and  a  grayer  portion  running  to* 
gether.  As  regards  the  minute  structure  of 
the  rami  communicantes,  the  whiter  portion 
consists  entirely  of  tubular  nerve^fibres,  both 
of  the  coaraer  and  finer  varieties  ;  there  are 
also  not  unfrequentlv  present  fibres  which 
appeara  to  be  intermediate  in  point  of  breadth. 
In  general  the  broader  variety  of  fibres  ap- 
pear to  be  more  numerous  than  those  which 
belong  to  the  finer  variety.  According  to 
Kolliker,  the  relation  between  them  is  much 
the  same  in  point  of  number  as  in  the  pos- 
terior roots  of  the  spinal  nerves.  The  gray 
portion,  as  is  stated  by  Todd  and  Bowman, 
contains  a  large  proportion  of  fibres  belonging 
to  the  eebttinous  variety :  in  young  animals 
it  is  often  entirely  composed  of  structures 
agreeing  in  character  with  the  gekitinous 
fibre.  In  the  full-grown  animal  also  it  often, 
when  examined  without  addition  of  reagents, 
presents  the  appearance  of  bein^  altogether 
composed  of  these  fibres.  Addition  of  dilute 
solution  of  soda,  however,  always  brings  into 
view  a  number  of  tubular  nerve-fibres,  which 
belong  to  the  finer  variety.  The  relation  be- 
tween the  tubular  fibres  and  those  of  the 
gelatinous  kind  as  regards  number,  is  much 
the  same  as  in  many  of  the  branches  of  the 
sympathetic,  especially  in  the  smaller  twigs 
distributed  to  the  blood-vessels.  Occasionally, 
however,  especially  in  the  rabbit  and  cat,  this 
portion  is  found  to  be  almost  exclusively 
composed  of  fine  tubular  nerv^fibres :  the 
gelatinous  fibres  being  present  only  in  small 
numbera.  In  its  appearance  as  seen  by  the 
naked  eye,  as  well  as  in  its  microscopic 
structure,  the  grey  portion  of  the  rami  com- 
municantes agrees  in  character  with  the 
branches  of  the  sympathetic,  and  would  ap- 
pear to  be  an  oroet  from  the  same  to  toe 
cerebro-spinal  nerves.  This  is  rendered 
more  probable  by  the  observation  of  Dr. 


Beck,  that  the  grey  portioiis  on  ksnif  tk 
ganglia  send  off  sinall  brandies  to  tke  snEh- 


Fig.  292. 


IVom  a  y^y  eommunkuting 
paikeHe,  and  ome  oftkt 
trmUd  mthauHe  acid, 
amd  mmdmtadJSbn»  o/Btma/L 


bouring  vessels,  and  are  reduced  in  nae  bci^ 
reaching  the  spinal  nerves.  Bforeovcr,  K  •> 
liker  has  sometimes  observed  a  smiD  p^ 
glion  present  upon  them,  which,  oa  tiM^*- 
nation,  was  found  to  preseot  the  urnttoit  t^ 
the  sympathetic  ganglia,  and  which  p^^ 
origin  to  the  fibres  with  which  ii  vas  cm* 
nected. 

As  reprds  the  white  porttoo  of  the  fw* 
communicantes,  there  can  be  no  doobc  thii  •- 
the  broad  tubular  fibres  contained  in  it  «▼ 
fibres  which  are  transmitted  frooi  the  ttnt* 
of  the  cerebro-spinal  system.  This  b  proved  H 
the  fact  that  all  the  tubular  fibres  whkh  rr 
supposed  to  originate  in  the  ganglia  do  not  t<* 
long  to  the  brouier,  but  to  the  finer  varicti.  1: 
regard  to  the  finer  variety  of  tabsht  acn'- 
fibres  occurring  m  this  portion,  iaaiouck  i* 
similar  fibres  are  present  both  in  the  satcncr 
and  posterior  roots  of  the  spinal  aencii»  tWi 
may  be  regarded  ather  as  fibres  sent  kam :'« 
spinal  cord  to  the  sympathetic,  or  thct  w* 
be  fibres  which  are  transmitted  Irooi  the  !in«f 
to  the  cerebro-spinal  nervea.  Ok  tnnx 
the  white  portion  of  the  mm  tiiMwrwr.t 
backwards  to  the  minal  nerve,  it  is  feonJ  ^ 
apply  itself  to  the  latter  geoer«Uy  in  s  dart- 
tion  more  or  less  central.  On  attcmpua:  *- 
separate  the  two  by  means  of  aeedlra,  Hm*;) 
several  of  the  fibres  break  across,  yet  the  c- 
rection  of  these,  as  well  as  of  the  ochcvK  n^ 
pears  to  be  towards  the  centre.  WW*  s'^ 
corresponding  spmal  nerve,  alooc  vtfk  ti 
communicating  branch,  is 
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lUDiDMf,  liter  •ddiiton  of  dilute  wlutioii  of  tbe  gBitglia  occurring  upon  these  latter     He 

ndi,  «itfa  •  power  of  40  diameters,  it  U  not  also  finds  that  the  Boe  fibres  in  question  differ 

dificult  to  oUerre,  in  the  cat  or  other  small  from  those   which   arise   in  the   sympathetic 

uiipil«,thsl  the  fibres  compoaing  the  white  ganglia  in   presenting  a  darker   contour  and 

poitian  ruD  towards   the  centre.     Many   of  iii  being  somewhat  broader. 

thciD  bend  directly  inwards  to  the  cord,  while  As    regards   the    proportion    between  the 

oclwn  nnk  into  tbe  spinal  nerve,  more  or  leas  fibres  in  the  communicating  branches  which 

obliquely,  ilill,  however,  in  the  direction  of  the  may  be  regarded  as  proceeding  from  the  Bym- 

centre.    Thu  the  fibres  in  question  are  not  pathetic  to  the  cerebro-spinal  nerves  and  those 

to  be  regarded  as  fibres  sent  from  the  sym-  which  are  sent  by  the  latter  to  the  symp^ 

pathetic  to  tbe  cerebro-a[Hnal  nerves  is  ren-  thetic,  we  have  already  seen  that  in  the  fi^ 

dcred  further  probable  by  the  fact  that  they  according  to  the  obso^ations  of  Bidder  and 

can  sll  be  traced   bejood  the  correspoDdine  Volkmann,  the  former  exceed  the  latter  con- 

^mpachetic  ganglion  into  the  cord  above  and  uderabiy.     Id   the  higlier   animals   it   would 

hdow.    Moreover  Kdllikcr  has  traced  them  appear  that  the  reverse  is  the  case  ;  in  the 

Doi  only  past  the  ganglia  in  tbe  main  chain  rabbit,    according    to   Kdlliker,     b^   far   the 

of  the  sympathetic,  but  into  the  peripherical  greater  portion  of  the  rami  anamumeanUt  ma 

tnoches,  ami^  in  small  animals,  even  through  towards  tbe  centre.    In  man  also,  according 

JV.  293. 


GiaiHcttn  ktiBim  At  lympaAttit  amd  tin  liif  A  inttnatlal  lum  u  lit  RailnL 

*  C.  aaunnnkaUD  g  bnutch;  c  r,  intercostal  ntrre;  C  Its  central  (slremilj)  r,  its  pnripfaetal 
•inBnitj,  Hott  of  th»  Bbna  of  the  commnnicating  bruich  ran  lowauli  tbe  centre  ;  several  of 
U"*t.a.a.  diuppBU-  among  the  fibres  of  tbe  IntBrcoetu  nerve,  rather  in  the  direction  of  tbe  peripherj. 
mw-GOdiani.) 

■othesameobserver,  much  the  greaternuiober  found  to  run  exclusively  in   tbe  direction  of 

ol  tbe  fibres  contained  in  these  branches  run  the  spina]  cord. 

inwardt     toarards    the     spinal    column,       I  The  fibres  in  the  different  comaiiintCBting 

eiamined  niost  of  tbe  rami  communicanles  in  branches,  as  shown  by  Wiltzer,  Mjiller,  and 

■  lirtal  calf  about  Sf  feet  in  len^b,  and  have  others,  are  connected  both  with  the  anterior 

little  hentation  in  saying  that  in  this  animal  and  posterior  roots  of  the  spinal  nerves,  and 

■he  proportion   of  fibres  which  are  directed  it  seems  probable  that  the  fibres  which  are 

towards  tbe  opinal  cord  greatly  exceeds  any  sent  from  the  cerebro-spinal  system  are  de- 

tiist  apfiesr  lo    run   towards  the  periphery,  rived  from  both.     Volkmann*,  however,  as 

At  the  point  of  junction  with  the  spinal  nerve  will   be   afterwords  noliced,  believes  that  all 

the  communicating  branch,    when   examitied  the  fibres  sent  to  the  sympathetic  are  derived 

*[th  a  power  of  40  diameten,  waa  seen  to  from  the  posterior  root  alone. 

•prtail  out  somewhat,  most  of  the  fibres  bent  As  regards  the  further  course  of  the  fibres 

nirectly   inwards   towards    the   spinal    cord,  which  are  derived  by   the  sympathetic  from 

Mbtrs  passed  into  the  nerve,  either  obliquely  the  cerebro-spinal  system,  Valentin  t,  holdinc 

or  at  rq^t  angle*  to  it,  and  then  curved  in-  the  view  that  this  nerve  is  entirely  composed 

wards  towards  the  ^ioal  cord.     In  some  of  of  auch  fibres,  believed  that  on  Joining  the 

the  coDimunicattng  branches,  a  few   of  the  .  „          ™.    .  ,     ,    .    „         .   „     . 

fibw  w«e  ,«„  ,0  join  the  nerve  in  the  direc-  wh^J^-Tl^^?^ 'S^"*"*^"  H««lwOrt«i. 

«™oftheperiphery.Inthecat.lso.thefibres  ^'Vf' ^i^Sf'C^m.  J  16i.  IM.    Be. 

«  many  of  the  commnDicoting  branches  were  also  Qaain's  Anatomy,  by  Sharpey. 


at:';etk  nerve. 


v. ■-.--.■;   w:A   :.>.T.e   pi45   iroci  lti!>  ■  ■> 
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:-.-...    1  f.r-.   L.-.vi  inihe  w^e.    Vr: 
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.:,   •.  ^-u^   .■::...t;j   ncn^  ihe  iL-^,e.--T 

:.:     -    ^    J   ;-■-;.  rior   meJian  l:iie  «' :.-; 

..      N....-  :':'.■;  or  ^  m  oi' the  *pinjl  nt%fi 

,      .,-   „f    >-.■■"  itheiic    fibres  ari'  m 

■     .  -  2.  1  ire  aUj  s:r,jlicr.     ^o.-^i  « 

r-   :^,    -;'"■;  '>-'"'   '1-e    cv^cbrJ-^:l;^^ 

;,;;:\,-:-.-.-J  ll-ra:u"ij.-».      In  llie  [t71.^ 

V-. 

:-■■.-^  '  a-  e\;<::nj  in  Cf  niiJcr^Nt  ^i'.^- 

1.' 

..^L.J-  ■  Norvi^-f.L.'res    ure  a'io  at-u&l-^^; 

.  .  :..r  .i-:L-.:n!.  bolh  that  whii'h  iinrtMM 

.■-  :.  L.-  ..iriic.  as  -l.ijuii  liv  the  ob-rfnajo.; 

'.   ■.^■^,.'r.l      Tiiev  are  chieflv  siivii:u 

■..-  o:.:.r  pirt  oflhe'iilfii^Unine,  anJ.^-J^t 

J   i.p.n   th.iii.     Thev  tmnin'ate  in  Iwp^ 

>\ 

■,L-.    ,il-i>    e\'=t.   aLConliiii:   to  the  siw 

;..r.  ill  tlu-  ce;,iilar  tissue  which  su^^w^J' 

.:j,M.;iiti,  [icRl'atiiin  tht-se  aloiii:-::" 

art.rio',  aiiJ  termi  Hilling   in  a  series  «i 

\ii-ei  iinJ  loji  5,     In  the  tensions  ihej  (■* 

u  s,.:iiuimes  present.     Wherever  (av.xrJ- 

to  I'..|);  ,,iiliiiiii)  vei^tU  pais  to  ]k.iiim= 

.,..:.....  ,.Lrv.=  |'"-^at.o. 

1,  w...L'M,vT.— In  (lie  cows  enibno  01 

h  u  .  .11  luijrii.  llif  iz:.ii3lialed  corJ  oi  ite 

i|,!-.'t:ii.'  ill  the  lliorjx  ttns  olmTreii.  ^^ 

K 

-til'-i.h;.,  on    either  siJe  of  ihe -pin^l 

linn  ill  iht-  f.irm  ol'a  thii-k  cord,  prcsrn;;.',' 

ii..roiis  iiici]iialitius.     In  the  pig's  enibru'. 

K  liiR!.  in  ifiinth,  it  pre=eins,  accorJini: w 

\"' 

leiiiii),  ihe  amiie  aspect.      It  setnismi'^'- 

1'- 

;.nl,  to  coii-ist  of  a  scries  of  soiiai  ;ani-;u 

!■'' 

^•iJ  LiliiioM  ill  juMa-position  to  each  otbo. 

lij 

intcnul   lieiHifn    the  individual  wnJ.a 

Kill!;  wry  disiinct.      In  another  tniK»^ 

i-niin|r  ;il")nt  thirteen  lines  in  len^lh,  Iti^' 

I'll 

j|['  luund  the   san-iiated    chain  jistinc:!.' 

ly 

lied,  not  only  "in  the  thoracic,  butali'i" 

C™it.'<r.;i.lu...ie(.-..p.5Gfl. 

Li>.  iik.n.  .!»■  ■Sinirtur  ilt-s  t^cfown  HEalfJ" 

M. 

-cli.  11.  <,wx..\i  ill  OmslattB  Jahnsboriohl. 

MulIvrsAr,.ln.-.  1M3. 

^. 
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Ill's    hiUH-iktIuug    imd     gf.^hicbte,    lni>^^ 
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in  bondlei  contuiiog  rram  aix  to  three  nerve-    rami  inteatinalei  present  niueh  the  tame  cha- 
iiibeilbiiDiiigawiddy-mealied  netirark.    The    racten  aa  the  nerves  of  the  heart.    Manj  ot 


I 


I 


iMi   mfuaalMtlie  aad  IhinI  ^luU  w 
nicnting  irandt  at  iU  pootit  ofjunet 


ftm  s/EJU  commimkatng  WncA  at  iU  poaii  ofji 

Hr,  ^npitliMlcnerTe;  n, 'cephalic  ride  of  tba  sunt ;  r,  nelvie,  cf,  aiUDaB  nerre;  c,  id  central, 
•nd  r  luwripbenl  end.  a,  paniun  of  commpoloting  branch  running  centrally  i  b,  portioD  of  dilW 
numiiig  pbehpbericdly  1   c  and  d,  Ebrea  of  ttaa  rimiu  commuiiicang  pauing  upvaids  in  tba  direction 

"(  itie  hud,  and  dowDwahlt  towardi  ibe  pelvi«i  ^;,  gaoglion-cellai  h,  pigment.  (JJlir  Biddtr  end 

ibeftbret  aeem  to  become  tost  in  the  muBciilar  less   white  appearance.     Some  ran  beneath 

n«t>  of  the  intestine;  a  few  slender  twigs,  the  peritonea]  coat,  others  between  the  deep 

Fvticulirijr  in   the   atomach,  can   be   traced  and  euperliciai  layers  of  muscular  fibres )  and 

through  these  to  the  mucous  or  submucous  some  may  be   traced   through   these  to   the 

fn"a.  ThenerTesoftheiininipregnatediiteniB  mucous  coat.     At  first  the  branches  contain 

>lto  contain   >   coniiderable  number  of  the  both  broad  and  fine  tubular  fibres :   in  their 

fibrts  of  Remak.     In  the  impregnated  uterus  farther  course,  only  line  filirf »  appear  to  exist. 

oftbe  cow,  some  of  the  twigs  which  run  along  There   are    present,  especially   towards    the 

tbe  cerrii  of  the  organ  conaiit  almost  entirely  cervix  of  the  organ,  a  number  of  small  ganglia 

of  £ne  tubular  nerre-fibrea  ;  in  others  the  fibres  similar  to  those  in  the  utcrut.     Oanglia  have 

ofRcmik  are  more  numerous  than  the  tubular  "'«>  been  described  by  Miiller  as  occurring  on 

onre-Gbrrs.    Ganglia  have  been  observed  by  the  nerve*  distributed  to  the  cavernous  liiiEufl 

Hennk  on  the  nerves  distributed  to  the  mus-  of  the  penis. 

niar  lubsiance  of  the  cervix  uteri  in  the  pig.  The   branches   of  the   sympathetic  which 

■Snull  pnglia  are  also  present  in  the  impreg-  pass  to  the  different  glandular   organs  also 

attcd  cow's  uterus,  both  on  the  nerves  passing  consist  chieSy  of  fine  ncrve-Gbres  and  fibres 

lotheorinmand  also  in  the  twigs  which  pass  of  Remak,     In  general    there  are   more   or 

upnrdsalong  the  posterior  wall  of  the  cervix  fewer  fibres  belonging   to  the  broad  variety 

*  of  the  uterus.     Some  of  them  contain  as  few  also  present.     In  the  substance  of  the  organs 

■>  rnm  sis   to  nine   ganglionic   corpuscles :  they  run   in  company  with  the  blood -vessels 

■licf  iecm  to  be  more  numerous,    and    are  and  with  the  ducts  of  the  glands,  and  appear 

'•rpr  near  the  point  where  the  cervix  uteri  to  be  chiefly  dihtributed  to  these:  at  least  no 

l««)ise»  continuous  with  the  vagina.     Divi-  nerve-fibres  have  as  yet  been  discovered  run- 

■ieoi  of  the  fine   tubular  nerve-fibres  have  ning  separate  from  the  vessels  or  ducts  in  the 

b«n  obwrved   by   Kilian*;   he   describes  a  parenchyma  of  the  organ.     In  the  finer  rami- 

fibre  belonging  to  the  finer  variety  as  dividing  fications  of  the  nerves,  the  broader  tubular 

inio  two  branches,  and  each  of' these,  after  fibren  gradually  disappear.      The  fine  fibres 

nnining  a  short  distance,  as  again   dividing,  also  lose  their    dislmct   dark   margins,   and 

Ai  reprds  the  nerves  uf  the  unitary  bladder,  become   pale   end   more   or    less    indistinct. 

a  thu  of  the  ox  they  are  very   numerous.  Their  exact   mode  of   termination   has   not 

f^KciaUy  towards   the   neck   and   posterior  been    determined.       Fappcnheim,    however, 

upect  ta  the  organ,  and  present  a  more  or  describes  the  nerves  of  the  kidney  as  ter- 
minating  in  a   looped   arrangement.      Small 

*  Bnk  a^  Pfwdht's  ZdtKhrift,  p.  S22,  ganglia  occur   on  the   nerves  distributed   to 

ftW».  o  a 
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man/  ot  the  gtanrig :  they  have  been  seen  by    the    rhoroid  plexuwt.     AnMud  the  ru 

LuJwig  on  the  nervea  of  the  kidney  ;  also  by     Galeni  magna  they  foim  a  deme  iUcim  ahrt 

passes  into  the  tenEorium  cerd>eUi.  ud  ktoi 


Fourth  thoracic  ganglion  o/RtMitj  ahowtag  the  cttvte 
qft/itJS&rtt  amtained  ■■  Iht  communtcatiug  branch 


passes  into  the  tenEorium  cerd>cUi.ia 
to  belong  to  it  rather  than  to  dM  tokkii 
svstem.  The  nervM  in  ihe  pt  nucr  of 
the  cord  unite  with  those  of  Ehe  coric^l'jrg 
and  pons.  In  the  pia  maEer  of  the  ipiu] 
cord  the  nerves  are  more  abundant  thu  m 
any  other  part  of  the  cerebral  montnae ; 
they  run  singly  or  in  bundles  of  two  ni 
three  ;  others  contain  from  thirty  to  fiCtr  tU- 
nients.  Sometimea  fibres  leaTe  the  buoillr-, 
forming  loopa  and  retumine  to  the  ume  or  m 
a  different  bundle.  The  lai^en  bundlei  n 
situated  near  the  anEerior  spinal  artcrr.ihhb 
they  entwine;  and  some  pass  TroinOuiiDiD 
the  process  of  the  dura  mata  in  the  ■mrrar 
lisHure,  and  form  loops  in  Ehe  laiDc.  Oibcr 
large  bundles,  ninning  mostly  in  a  loagitu^iiu: 
direcE'on,  are  situated  neair  the  ligKnaitn 
dentetum  and  posterior  median  line  of  U<t 
cord.  Near  the  origins  of  the  (pinal  oeno 
the  bundlifs  of  sympatbelic  Gbrea  an  ax 
so  numerous  and  are  also  smallef'.  Soot  oi 
these  fibres  spring  from  the  ccfrfaro-EW 
nerves,  and  enter  with  the  arteries  thnu:^ 
the  intervertebral  foramina.  In  the  ftra^i- 
neum  nerve-fibrea  bare  been  docrfted  b* 
Bourgery*  as  existing  in  considerahle  siuf 
bers.  They  have  also  been  obaerrol  bt 
Luschka.j'  Nerve-fibres  ere  also  abaDdiic 
In  the  periosteum,  both  that  which  iovoatM 
shafts  of  the  bones  and  the  articular  ntraa- 
ties  of  ibe  same,  as  shown  by  the  absensiiHi 
afitr  reaching  the  igmpalhrlic.  „[  Pappenheim-t      They  are  chldly  BliW« 

A  B,  main  cord   of  sympnlbetic  ;    A,  cephslic,     in  the  outer  part  of  the  mrmbtaae,  aad  titte 
B,  pelvic  extreniitv ;  c,  commuQiMting  trunk ;  p,     ,.y„  j„  company  with  the  vessel*  or  ttt  ata- 

R',=.sffi^"iiT'Sii?,  ;™ir,r.  «"i  ■[».  ii..",  Tb.,,™„«.  j,i-^ 

pelvic  extremity  ;   S,  dillo  piuBing  towards  the  Neri'es   also   eiist,   acconliiig   to  the  mm 

hwd.    (Jl%iiijb(f  70  diaautrrM.)  author,  in  the  cellular  tissue  which  sumNDi>> 

_          ,    .             ,                  .■■,,.  the  ligamenta,  penetrating  these  aloac  *ii^ 

Pappenheiin  on  the  nerves  dislnbutcdro  the  the  arteries,  and  terminating  b  a  scnei  «f 

Bupra-renal  capsules.    Schufluer*  hasalso  ob-  plexuses  and  loops.     In  the  Ecndooi  tb«  »■< 

served    gangliomc    eorpuides     from    which  «!«,  sometimes  present.     Whefwr  (aciwJ- 

nerve-tube*  procee<Icd.   in  the  substance   of  ;„    t^  Pappenheim)  vessels  pass  to  l^s««. 

the   lymphatic   glands.      Small  ganglia  have  ^^  tendons,  nerves  puM  also.^ 

also  been  described  by  Kemak  as  occurring  DEVELOi-NasT  — •  In  the  cow's  egtrr"  o* 

on   the  nerves    distrihuied  to  the  bronchi :  g ,  ij,,^^  ;„  ,^„pj,|  ^^^^  gangliased  t«d  .i  (k 

they  have  a  so   been  observed  bv   Kolhker.  gj  apathetic  in  the  ihorai  was  obMtved,  >• 

The  latter  observer  believes  that  he  has  seeo  Kic^selbach  j,  on   either  side  of  the  f^ 

nerve-tubes  arise  from  them.  column  in  the  formofa  thick  cord,i«-«>^ 

From   the   observations   of   Purkinje*    «  numerous  inequalities.     Id  the  p»'f  «ihn.-, 

would   appear  that  numerous   fibres   of   the  ejght  lines  in  length,  it  pr«*enls.  ^cordi«  <= 

sympathetic  pass  to  the  cerebro-spinal  mem-  Valentin,  the  same  aspect.     It  seeas,  at "  :• 

branes.     In  the  dura  mater  of  the  cranium  he  period,  lo  consist  of  aeries  of  snail  pww 

descrdws  the  nerves  as  most  abundant  in  the  placed  almost  in  juxta- position  to  e^  «»«. 

nciHhbourhoud   of  the    trunks   of  the  three  (lie  interval   between   the  indi.Uoal  »«■■ 

mcmngeal  arteries.      Most  of  them  accom-  not  being  very  distinct.      In  another  r-l»^* 

pany  the  vessels  i  hut  there  arc  also  others  measuring  about  thirteen  Unes  in  le«tli,  B^ 

which  leave  them  and   ramify   m  the  mem-  choff  found  the   nngliated   chain  J-tofJ- 

brane.     In  the  nia  mater  of  the  cerebellum  formej    „«  only  in  the  thondc  bat  abo  > 
tne  nerves  which  branch  separately  trom  the 

arteries  are  not  so  numerous  as  m  the  pia  .  n       .          ,      ..... 

"r  "■'.•"=  Ti  ■'■"• ,"""; '"  '\  p°"'    s;c™.'sr,i'i^ 

and  cerebrum  belong  exclusively  lo  the  or-    ii,nKh«i.  quoted  ia  l^uuli    "   '  ' 
terics  :  no  trace  of  nerve-fibres  was  seen  in       1  Wiill*r'»  An-hiv.  ims. 

I  DiMHr.  8vsL  Iliitor.  ParmsltotuaK  EvihE'ii 
•  Vrrnil«ilil»    Beolischtungca    in     Ucnle    and     Nervi     Svmpathtci:     UUokJi.    ISSJ :    !•*''   ^ 
ZcilHhrin,  l>and  vii.  p.  177.  ItisholTs '  £atwikelDng    oad    rf-brfc*-.    Thv  > 

lyanilBlioB. 
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the  cenrical  r^on  :  the  superior  cervical 
ganglion  presented  the  aspect  of  a  small  round 
nodule.    la   the  cow's  embryo,    measuring 

Fig.  297. 


SiiA  ikoraeie  gan^ion  of  the  left  side,  from  the  <ym- 
paiketie  of  a  RatbU,  tretUed  with  toaoj  and  magni" 
fiid  forty  diaa^eien, 

Tr,  main  cord  of  sympathetic;  Re,  Be,  commn- 
DJcatiiie  branches,  each  dividing  into  two  portions ; 
^pl.  splanchnic  nerve ;  S,  small  nerve  proceeding 
probably  to  the  blood*ve.<9sel ;  G,  ganglion-cells  and 
fibres,  passing  into  the  main  cord  of  the  sympathe- 
tic   {After  KoUiher.} 

sbout  1  \  inches  in  length,  I  found  the  ganglia 
in  the  cerebral  and  spinal  nerves,  as  well  as 
those  of  the  sympathetic,  very  distinct.  The 
superior  cervical  ganglion  of  the  sympathetic 
appeared  as  a  small  reddish  grey  mass,  of  an 
irregularly  oval  form,  measuring  about  ^'^th 
of  an  inch  in  its  longest  diameter,  sofi  and 
breaking  down  readily.  It  was  situated  close 
to  the  pneumognstric,  a  narrow  indistinct 
vhittsb  line  passing  downwards  from  the 
lower  part  of  tne  ganglion  to  that  nerve.  The 
lower  cervical  ganglion  presented  a  more 
elongated  form,  and  appeared  to  be  prolonged 
into  the  first  thoracic :  the  other  thoracic 
ganglia  appeared  as  minute  greyish  particles 
between  the  heads  of  the  ribs,  and  measuring 
about  ^th  of  an  inch  in  diameter.  The 
ganglia  in  the  lumbar  and  sacral  regions  pre- 
Knted  io  general  a  more  elongated  form,  and 
vere  not  ao  distinctly  separated  from  one 
another:  the  connectmg  cord,  especially  in 
the  sacral  rmon,  being  short  and  thick,  and 
looking  as  if  it  were  a  prolongation  of  the  one 
ganf(lion  into  the  other.  None  of  the  branches 
which  are  sent  inwards  from  the  sympathetic 
cord,  nor  the  ganglia  occurring  upon  them, 
coold  be  accuratdy  distinguished  from  the 
*wn>iuKfing   structures.      As    regards    the 


ganglia  occurring  on  the  cerebral  and  spinal 
nerves,  they  were  much  more  distinct  than 
those  of  the  sympathetic.  The  Gasserian 
ganglion  presented  the  form  of  a  greyish  white 
body,  situated  beneath  the  still  sofl  and 
transparent  dura  mater :  it  measured  about 
^th  of  an  inch  in  diameter,  and  presented  an 
irregularly  oval  or  triangular  shape.  It  ap- 
peared to  consist  of  several  opacjue  portions, 
separated  from  one  another  by  an  mtermediate 
more  or  less  transparent  substance,  thus  pre- 
senting the  appearance  of  being  composed  of 
several  minute  lobules.  The  ganglia  on  the 
posterior  roots  of  the  spinal  nerves  were  also 
very  distinct :  they  were  arranged  along  the 
interior  of  the  spinal  canal,  on  each  side,  and 
rather  anteriorly  towards  the  bodies  of  the 
vertebrae,  and  concealed  by  the  spinal  cord. 
They  presented  an  oblong  or  oval  shape,  mea- 
sured about  ^V^h  of  an  inch  in  length  and 
about  ^th  in  breadth,  and  presented  the  same 
characters  in  regard  to  colour,  ^c,  as  the 
Oasserian  ganglion. 

In  embryos  from  seven  to  eight  inches  in 
length,  the  superior  cervical  ganglion  presents 
the  same  oval  shape  and  reddish  grey  appear- 
ance as  before :  it  is  larger,  however,  measuring 
about  i^jth  of  an  inch  in  its  long  diameter : 
it  consists,  as  before,  of  a  number  of  opaque 
round  or  oval  portions  :  the  intermediate  sub- 
stance exists  in  much  smaller  quantity.  It 
is  surrounded  by  a  highly  vascular  sheath. 
From  its  lower  part  the  communicating  cord 
is  seen  passing  downwards  for  a  short  dis- 
tance, when  it  is  applied  to  the  trunk  of  the 
pneumogastric.  The  cord  presents  a  flat- 
tened aspect,  and  is  of  a  greyish  red  colour. 
The  ganglia  in  other  regions  of  the  body,  as 
well  as  the  intermediate  cord,  are  well  formed, 
and  much  larger  than  before.  The  first 
sacral  ganglion  of  either  side  appears  to  be 
amalgamated  into  a  single  ganglion  situated 
in  the  medial  line. 

The  splanchnic  nerves  and  solar  plexus,  as 
well  as  its  offsets,  are  distinctly  visible.  The 
rami  communicantes  are  also  present ;  so  also 
the  plexus  on  the  abdominal  aorta  and  epi- 
gastric plexuses.  The  ganglia  on  the  cerebral 
and  spinal  nerves  present  the  same  characters 
as  before,  with  the  exception  that  they  are 
considerably  larger. 

In  embryos  measuring  seventeen  or  eighteen 
inches  in  length,  not  only  can  the  parts  which 
have  been  already  mentioned  be  distinctly 
seen,  but  also  most  of  the  peripherical  branches 
of  the  sympathetic.  The  superior  cervical 
ganplion  presents,  as  before,  a  more  or  less 
oval  shape,  and  measures  about  jth  of  an  inch 
imtn  long  diameter.  It  has  still  the  appearance 
of  being  composed  of  a  number  of  round  or  oval 
opaque  greyish-white  masses :  there  appears, 
however,  to  be  very  little  of  the  intermediate 
transparent  substance  present.  Its  sheath  is 
very  vascular,  and  numerous  vessels  also  pass 
into  the  interior  of  the  ganglion  between  its 
lobules  :  it  is  possessed  of  considerable  con- 
sistence. Its  branches  of  communication 
with  the  different  nerves  are  also  distinctly 
seen :  they  have  a  more  or  less  greyish  red  a«^ 

G  o  2 
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pearance.    The  lower  cervical  gangtion  pre-  ganglion  was  rounder  than  in  the  adsh :  it 

sents  an  irregularly  oblong  shape,  about  -j^th  was  three  lines  in  length,  and  tbeot  hilf  a 

of  an  inch  in  length  and  -j^^th  of  an  inch  in  line  in  thickness.     The  greater  ipbaditiic 

thickness,  and  still  has  the  appearance  of  being  nerve  was  very  distinct,  but  veiy  delicste,SBd 

prolonged  downwards  into  the  first  thoracic  arose  by  three  roots.     The  semilunar  ttaeta 

ganglion.     The  thoracic  ganglia  are  much  were  small,  indistinct,    and  mea»orea  ooljr 

smaller,  measuring  about  ^vth  of  an  inch ;  and  about  half  a  line  in  their  greatest  dismcter. 

are  more  or  less  triangular  in  shape,  present-  They  were  adherent  to  the  supra-feoil  cap> 

ing  the  lobulated  aspect  above  described.  The  sule  and  to  the  vessels.    The  thoracic  pn^ 

connecting  cord  between  the  difierent  ganglia  with  the  exception  of  the  first,  coostitDtei 

has  a  reddish  grey  colour,  is  fattened,  mea-  little  enlargements  about  half  a  Une  thick, 

suring  about  ^^th  of  an  inch  in  breadth,  and  According  to  Rtesselbach,  the  solar  gaaflia  do 

presents  the  appearance  of  consisting  of  dis-  not  make  their  appearance  until  about  the 

tinct  bundles  of  fibres.    A  portion  of  these  7th  month.     At  the  5th  month,  he  found  the 

can  be  traced  over  the  surface  of  the  ganglia,  ophthalmic  and  submaxillary  ganglia  forad ; 

others  appear  to  sink  into  them,  while  a  con-  and  about  the  6th  month,  the  spheoo-palatiM 

siderable  number  can  be  traced  into  the  rami  ganglion  appears  ;  and  in  the  5th  month,  ac- 

communicantes.     The  latter  are  very  distinct;  cording  to  the  same  author,  the  eoaimiia>» 

some  of  them  in  the  thoracic  region  appear  to  eating  branches  between  the  sympathetic  aaJ 

be  almost  as  thick  as  the  cord  of  the  sympa-  cerehro-spinal  system  appear, 
thetic  itself,  and  all  of  them  present  the  same        In  the  foetus  of  eight  months,  the  superior 

greyish  red  appearance.     On  turning  inwards  cervical  ganglion,  according  to  Lobsten,  acs- 

to  the  sympathetic,  many  of  their  fibres  are  sures  about  five  lines  in  length,  and  a  tiocaal 

seen  to  be  prolonged  into  the  main  cord  of  a  half  in  breadth.  The  greater  splanchnic  acnt 

the  sympathetic,  and  merely  run  along  the  is  very  distinct,  but  very  fine,  and  temuMtei 

sides  of  the  corresponding  ganglia :  these  pass  in  an  imperfect  semi-lunar  gai^lion. 
both  upwards  towards  the  head,  and  down-        In  the  fcetus,  at  the  full  period,  tbenpcrior 

wards  in  the  direction  of  the  pelvis.     They  cervical  ganglion,  according  to  Lobstcia,  ■«• 

join  the  spinal  nerves  at  the  point  where  the  sures  about  8^  lines  in  length,  and  fbnidMi 

anterior  and  posterior  roots  become  united  four  filaments  to  the  branches  of  the  extcnul 

into  a  common  trunk.     By  far  the  greater  carotid,  while  a  fifUi  is  lost  on  the  aw^ 

portion  of  the  fibres  in  the  rami  communi-  thyroid  artery.    The  thoracic  ganglia  are  veJ 

cantes  run  inwards  towards  the  spinal  cord.  formed,  and  measure  about  a  line  in  diaaMtff, 

The  splanchnic  nerve,  which  is  about  |th  with  the  exception  of  the  first,  which  ■» 

of  a  line  in  thickness,  has  a  whiter  aspect  than  sures  about  5  lines.     They  are  of  a  ltd 

the  main  cord  of  the  sympathetic.  colour ;  and  nearly  all  of  them  receive  fo 

The  nerves  on  the  surface  of  the  heart  are  branches  from  the  intercostal  nervfs.    The 

very  numerous  and  distinct,  presenting  the  trunk  of  the  sympathetic  is  very  tfaici :  the 

same  arrangement  as  has   been  already  de-  interval  between  the  ganglia  is  about  ^th  of  • 

scribed.    The  coeliac  and  epigastric  plexuses  line.     The  lumbar  ^glia  are  verv  i^iparcaL 

are  also  large ;  the  latter  containing  several  The  semilunar  ganglb  are  of  small  soe  ood- 

panglia.    There  are  also  several  small  ganglia  pared  with  the  other  ganglia,     Lobstetn  OSkd 

m  the  plexus  upon  the  abdominal  aorta.  to  find  the  coccygeiu  ganglion  in  the  chid 

The  ganglia  on  the    cerebral  and   spinal  immediately  after  birth ;  acconlmg  to  KjcskI- 

nerves  present  much  the  same  appearance  as  bach,  on  the  other  hand,  it  appears  about  tke 

those  in  the  animal  after  birth,  only  they  are  fifth  month, 
softer  and  have  a  redder  colour. 

As  regards  the  development  of  the  sympa-  -Mff*  *^» 

thetic  in  the  human  subject,  it  would  appear 
firom  the  observations  of  Lobstein*,  that  in  a 

the  embrvo  of  the  14th  week,  about  three  ^9  i^  \        OjT  ^  ^ 

inches  in  length,  the  main  cord  of  the  nerve  *       '    ®      X    S      ^^Sf^A      * 

was  very  apparent.  In  the  chest  it  constituted       A      ^  *    ^  ^^  -Ala  _    - 

a  thick  cora  of  a  red  colour,  the  ganglia  being      ^  A 

closely   approximated  towards  one  another.            &  o       a      ^i      c  6  «^  ^  ^  "  # 
The  superior  cervical  ganglion  was  very  well                    ^       "       ay|        <>  ^^  ^  % 
formed,  and  about  two  lines  in  length,  and  half                                    g  A  #      9 
a  line  in  thickness.  The  great  splanchnic  nerve 
existed  as  a  very  delicate  filament :  the  semi- 
lunar canglia  were  almost  imperceptible.                 .    «^„„i:    . i      m .v 

•  ***!.             1       u     ^  £.             .u       ij        ^»  ganiriiomc    corposcles   from    tha 
In  an  embryo  male,  about  five  months,  old  jj^j-Jon  ^  ,  cslf  U  inch  in  length ;  a, 

and  measunng  six  inches  in  length,  Lobstem  from  the  aame ;  c  from  ono  of  the  i 

found  the  trunk  of  the  sympathetic  very  dis-  of  the  sympathetie  in  tbo 
tinctly  developed.     It  constituted  an  uninter- 
rupted cord  extending  from  the  base  of  the        With  respect  to  the  minute 

cranium  to  the  pelvis.    The  superior  cervical  the  ganglia  and  nerves  in  the  Isnia*  the  Use- 

serian  ganglion  in  the  fistal  calf,  l|  inch  m 

•  De  Nervi  Lympathid  humani  fabric*,  nsa,  et  length,  consists  of  the  foUowii^  ck»*^* 
morbis,  cap.  UL  p.  47.  Ut,  bodies  measuring  from  tha  ^j^^tfa  lo  the 


SYMPATHETIC  NERVE.  453 

rijhof»n  inch  in  diameter,  and  presenting  oflj  inches  in  length.   The  sympathetic  cord 

1  jliehtly  eranular  mrrace  (most  of  them  are  and  branches  present  the  same  structure.     In 

rounci ;  others  have   more   or  less   an  oval  the  BHnglia  of  the  cerebro-spinal  nerves,  the 

ihspe);  8nd,  distinct   cells   measuring  from  ganglionic  corpusclen  are  larger  and  more  dis- 

ihe  iXoIh  to  the  -rtW^h  "f  an  inch  in  dia-  tinclly  formed  than  in  the  sympathetic  ganglia. 

ni«er:  they  contain  a  finely  molecular  fluid,  Many  of  the  cells  have  processes  similar  to 

and  alio  •  nucleus.     The  latter,  which  ia  fre-  those   above   described ;    and   in   several   of 

ipiently  dtiiated  towards  one  side  of  the  cell,  these,  at  a  short  distance  from  the  corpuscle, 

is  rtiund  and  granular,  aud  generally  contains  a  there  is  a  small  oval  nucleus  such  as  Kolliker 

nucleolas.  With  the  exception  of  their  smaller  describes  in  the  human  embryo  of  16  inches. 

liie,  they  resemble  ordinary  ganglionic  cor-  The  nerves  belonging  to  the  cerebro-spinal 

puscles.    The  nerves  in  the  ganglion  present  system  nre  also  much  further  developed  than 

the  aspect  of  Haltered   bands   of  blastema,  those  in  the  Bympalhetic.     Those  in  the  bra- 

fonsisHng  almost  entirely  of  corpuscles   re-  ehial  plexus  present  the  appearance  of  being 

iCTibling  those  first  described,  arranged  close  composed  of  a  slighdy-granular  transparent 

[ogeiher  in  linear  series  in  a  somewhat  gra-  blastema,  marked   by  longitudinal  Blrii,  and 

nulsr  matrix.     They  vary  in  breedih  conai-  containing  embedded  in  it  oval  granular  nuclei. 

(lerably.    The  ganglia  on  the  posterior  roots  The  striie  are  arrunged  parallel  to  one  ano- 

of  tbe  spinal  nervea  present  the  same  struc-  iher,  and  evidently  correspond  to  the  margins 

lure.  of  the  nerve-libres.     The  nuclei  are  arranged 

The  sympathetic  ganglia  appear  to  be  en-  at  intervals,  and  occupy  the  entire  breadth  of 

rirely  composed  of  airucturea  similar  to  those  the  fibres.     There  is   no  trace  of  the  white 

fint  described,  imbedded   in  a  more  or   less  substance  of  Schwann, 

cnnular  transparent  blastema.  ^     „_, 

In  embryos  of  6  to  B  inches  in  length,  the  ^'S-  3™. 

ipnpaihetic  ganglia  still  contain  a  large  num-  ,^J, 

Fig.  899. 
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■lunar  gangliim  of  a  Cat/  IS  lacW 


In   the    sympathetic    ganglia   of   embrj'oa 
measuring  18  or  19  inches  in  length,  there  are 

A.  G««lion.«.rpusc]o.  from  ths  Ga«eri«.  pm-  "i"  P^^ut  a  considerable  number  of  gran uhtf 

(rlioorfa  calf  7  inches  long!  B,  nerve-flb™  from  corpuscles  measuring  from  the  ,Airth  to  tbe 

Ihebnchial  plexns  of  the  sune  snimsl  j  c,  from  j^thofaninch  in  diameter,  similar  to  those 

tbt  Mpmor  cervical  ganglion  of  tlie  sympithelici  already    described.       They    are    chiefly    com- 

n.iMne-fibra  from  lbs  DWin  cord  of  the  sympsihe-  ,^ed,  however,  of  cells  resembling  those  in 

lit  Lq  the  ihorsx.  ,^g  ganglia  after  birth,  only  smaller  and  more 

her  of  corpuscles  similar  to  those  in  earlier  delicate.    The  nerve.fibres  in  the  ganglia  have 

embrroj.     There  are  also  present  a  number  much  the  same  appearance  as  those  already 

of  In^Ic*  IwBW  than  these,  and  consisting  of  described  in  the  brachial  plexus  of  embryos 

a  di,iinrt  cell-wall  inclosing,  besides  a  nucltua.  from  6  to  B  inches  in  length.     In  the  ganglia 

•  find¥-«ranuUr  fluid.     They  are  commonly  occurring  on  the  postenor  roots  of  the  »pinal 

round  ■  tome  are   more  or  less  epg^hapcJ.  nerves,  the  Uasserian  ganglion,  and  the  gan- 

The  nucleus  in  the  tatter  is  generally  situated  glion  on  the  trunk  of  the  pneumo-gaatric,  the 

lowirOs  ihe  wider  extremity  of  the  eel',  while  ganglionic  corpuscles  differ  from  those  in  the 

its  narrow  end  ia  prolonged  into  a  delicate,  perfect  animal  only  in  point  of  sue.     Most  of 

™ular  procesa   about   the    leWh   of  an  the   nerve-fibres  connected  with  the   gang  la 

inch  in  breadth.     The    nerves   in  the   can-  present   the   same  tubular   character   us  the 

gli>  do  not  differ  much  in  appearance  Irom  perfect  nerve-fibre.     ITie  nerve-fibrea  in  the 

those  io  the  Oaaserian  ganglion  of  the  embrjo  roots  of  all  the  cranial  nerves  present  the  dis- 
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;  in  those  of  the  the  nuclear  character,  siiniUr  to  tlwK  Amij 
contour  is  more  describeU  in  connectioa  with  iEi  itn^ud 
representing  an  earl}'  stige  of  the  defcbpoM 
of  the  cerebro-apinal  nerTe-6brei.  AtldiuMi 
of  dilute  solution  of  soita  bringi  into  ric* 
a  few  tubular  nervc'&brei  liiular  to  Aoat  i* 
the  spinal  nerres.  The  splandinic  omtt 
present  the  same  itructure  as  the  cord  of  tbe 
Bvmpachetic,  containing  a  few  tubular  norc- 
fibreii,  but  being  chiefly  compoaed  of  tbe  i^ka 
Blructuret.  Inoneof  the  nerre-Glanmii&o* 
the  nirfBce  of  tbe  right  ventricte  of  the  bst. 

ing.  S02. 


a,  portion  of  gangli 

b,  throe  corpiucloA  ijii!]i 

c,  gMiglionic  corpusclt 


.hin  iBin^cIe  ctpaule; 
rrum  Iheir  capsule*; 
till  ganglion. 


or  less  distinct  1j/ visiHc.  The  optic  nerve  con- 
sixlBoffine  tubular  fibres  mingled  with  small 
round  or  oval  bodies.  The  nerve-fibres  in  tbe 
bracbiut  plexus  also  present  Ibe  cburactcr  of 
perfect  tuliulur  fibres  ;  they  are  narrower  than 
in  the  adult  anima].  So  nlso  ihe  fibres  in  the 
trunk  of  the  pneuniogaatric ;  throughout  the 
entire  extent  of  the  trunk  of  this  nerve,  in 
Ihe  neck  and  njiper  part  of  ihe  thomx,  there 
were  embedded  amongst  its  fibres  gimglionic 
corpuscles  similar  in  their  characCer  to  those 
occurring  in  the  ganglia  of  the  cere  bro- spins  I 
nerves.  Sometimes  a  single  eoqjuscle  lay 
imbedded  in  a  bundle  of  nerve- fibres  ;  in  oilier 
parts  two  were  seen,  one  situated  above  the 
other ;  and  in  some  parts  there  were  as  many 
aH  nix,  all  arranged  cluse  together  in  linear 
•erics  ;  some  of  iheni  were  liccn  to  give  ofT  a 
nervc-tulie  ut  one  extremity  ;  and  once  or 
twice  the  corpuscle  was  seen  to  be  connected 
with  two  such,  one  passing  towards  the 
centre,  the  other  in  the  Jireeliou  of  the  peri- 
plifry. 

The  main  cord  of  the  tympathdic  appear* 
10  be  entirely  composed  of  fibres  presenting 


A,  nerrn  Gbm  fhiin  the  biBebial  plena  I'a  CiJ 
IB  inches  long.    B.  a,  nerre-Gbrta  from  ikc  »tb|4- 

diiale  lolution  of  aods,  >bowiag  the  pmv  -f 
tubular  nerve-flbrea.  ( r,  ainiiUT  to  luc  ia  tla 
cerebro-spinal  aen'ea. 

there  were  no  tubular  nerre-Gbm  prcMM :  i 
consisted  entirely  of  atructurea  siniUr  to  ihoie 
already  descnbed.  As  rrganli  the  coaanoi- 
eating  branches,  all  of  them  coniaiMd  avn 
or  fewer  tubular  nervc-fibra  ;  tone  appnnJ 
to  he  entirely  com|)osed  DTEhcsc.vhtk  otbtr* 
consisted  chiefly  of  ihe  p«rtiallt-iirTr1i<ficJ 
nerve-fibres.  1  he  dilfereoce  in  potni  of  ainK* 
ture  between  the  fibres  in  the  rcrefaro-.^fin'l 
nerves  and  those  occurring  in  the  svDfaHa:'.' 
is  at  ihis  period  of  embrvonic  life  nrr  ^ 
tnarkable  :  while  the  former  pmtol  b  tta 
moat  part  the  tubular  character  of  the  f<r- 
fectly.formcJ  ncrve-tuhe,  the  latter  tpp<^  " 
consist  of  a  masj  of  blastema  with  dubhti'i* 
granular  nuclei  imiiedded  in  it.  co««*(<wit; 
in  short,  to  the  fibres  of  the  ccrefcro.*[  'jl 
system  in  the  f<Etus  measuring  6  to  6  rf^ra 
in  length.  This  also  applies  tbouch  pti^* 
In  a  less  degree,  to  the  ganglia  of  Ae  nwr*" 
thciic  as  compared  with  those  on  the  ccril-r™ 
spinal  nerves,  the  hitter  being  oiart  Cl-i 
developed,  both  as  retard*  ibnr  pB^jouc 
corpuscle's  and  nerve-fibrca,  than  tbe  inmrt. 
As  regards  the  further  deidopaaeM  ni  i^ 
nerve-fibres  of  the  sytnpatbetic,  it  •ooU  ^ 

E^Hr,  from  the  obeervation*  of  Volktaaad  *uJ 
tddcr,  that  they  undeigo  Ihtle  fiirthcr  ckar^ 
during  tbe  whole  pmM  of  umLr}otk  Lrx. 
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At  least,  in  embryos  near  the  full  time,  they  siding  over  the  involuntary  movements,  and 

observed   little   change   in   the   sympathetic  over  the  processes  of  nutrition  and  secretion, 

nerve-fibres.  or  functions  of  v^etative  life.     The  sympa- 

It  has  been  already  stated  that  in  the  sym-  thetic  and  its  ganglia  are,  according  to  the 

pathetic  of  embryos  of  18  or  19  inches  in  views  of  fiichat,  entirely  independent  of  the 

length  there  are  some  tubular  fibres  present ;  cerebro-spinal  system  of  nerves.    The  various 

these,  probably,  are  to  be  regarded  as  fibres  ganglia  of  the  sympathetic  he  regarded  as  so 

sent  from  the  cerebro-spinal  system.  many  distinct  nervous  centres,  each  presiding 

Pqtsiolooy. — The  actions  which  take  over  the  actions  of  the  parts  to  which  it  sends 
place  in  the  animal  body  may  be  divided  into  nerve-filaments,  and  each  discharging  its  func- 
two  classes.  Those  which  are  included  in  tions  without  any  relation  to  the  brain  or  the 
the  one  class  are  entirely  under  the  guidance  spinal  cord.  The  involuntary  nature  of  the 
of  volition ;  those  which  belong  to  the  other  processes  which  take  place  in  organs  supplied 
not  only  take  place  independently  of  any  by  the  sympathetic,  as  well  as  the  circum- 
effbrt  of  the  will,  but  are  also  more  or  less  stance  that  the  normal  impressions  which  are 
completely  removed  beyond  its  control.  The  made  upon  the  free  surfaces  of  these  do  not 
movements  which  occur  in  the  muscles  of  the  reach  tne  sensorium,  rendered  the  views  of 
limbs,  and  in  most  of  the  muscles  of  the  Bichat  highly  probable.  In  diseases  of  the 
trunk,  form  examples  of  the  former;  while  brain  and  spinal  cord,  as  in  tetanus  and 
the  movements  of  the  internal  muscular  chorea,where  the  muscles  supplied  by  cerebro- 
organs,  such  as  those  of  the  heart,  intestinal  spinal  nerves  are  all  thrown  into  a  state  of 
canal,  and  genito-urinary  organs,  afford  ex«  more  or  less  violent  contraction,  the  muscular 
ftraples  of  the  latter.  To  the  latter  also  be-  organs  which  derive  their  nerves  from  the 
long  the  acts  of  nutrition,  secretion,  &c.,  sympathetic,  such  as  the  heart,  continue  their 
commonly  termed  the  vegetative  processes,  movements  as  before.  So  also  a  stimulus  ap- 
8everal  of  the  latter,  as  the  movements  of  plied  to  the  brain  or  spinal  cord,  causes  con- 
the  heart,  go  on  without  interruption  during  tractions  in  the  muscles  which  derive  their 
the  entire  life  of  the  individual ;  while  others,  nerves  from  these  parts,  but  does  not,  ac- 
n  the  movements  of  the  intestinal  canal,  take  cording  to  Bichat,  produce  any  effect  on  the 
place  at  irregular  intervals,  depending  ap-  movements  of  parts  which  are  supplied  by 
parentlyon  the  application  of  external  stimuli  the  sympathetic.  The  fact  that  embryos  in 
to  the  free  surfaces  of  the  organs  in  which  which  the  central  masses  of  the  nervous 
they  are  manifested.  The  exercise  of  the  system  are  wanting  may  reach  an  advanced 
fomier  class  of  actions  is  moreover  attended  stage  of  development,  showed  that  the  pro- 
bj  sensation ;  that  of  the  latter,  in  the  normal  cesses  of  vegetative  life  might  go  on  perfectly, 
condition,  not.  The  impressions  which  are  independently  of  the  influence  of  the  cere- 
constantly  being  made  by  the  blood  upon  the  bro-spinal  system,  while  the  circumstance  that 
inner  surfiice  of  the  heart  and  vessels  never  in  these  the  sympathetic  system  of  nerves  was 
reach  the  sensorium ;  we  are  also  insensible  always  present,  and  in  a  high  state  of  develop- 
to  the  impressions  made  by  the  food  upon  the  ment,  seemed  at  the  same  time  to  indicate 
free  surface  of  the  intestinal  canal,  as  well  as  to  the  connection  subsisting  between  it  and  the 
the  contractions  therebv  induced.     In   like  processes  in  question. 

manner,  the  acts  of  nutrition  and  secretion  take  The  views  of  Bichat  were  generally  adopted 

place  entirely  without  our  knowledge.     The  by  physiologists   until  comparatively  recent 

feeling  of  weariness  also  which  ensues  after  times,  when  they   were  ably  combated  by 

exertion  of  the  voluntary  muscles,  is  never  Valentin,  who  endeavoured  to  establish  the 

felt  so  far  as  the  heart  is  concerned,  although  doctrine,  commonly  held  before  the  time  of 

its  action  is  constant,  and  just  as  little  in  re-  Bichat,  that  the  sympathetic  and  cerebro- 

gard  to  the  other  organic  muscles.  spinal  nerves  do  not  constitute  two  distinct 

The  of^ans  in  which  the  former  class  of  and  independent  systems,  but  that  the  former 

actions  takes  place  are  supplied  with  nerves  is  dependent  upon  the  latter  for  all  its  pro- 

vhich  proceed  directly  from  the  brain  and  perties,  and  is  m  this  respect  to  be  regarded 

spinal  cord ;  those  whose  actions  belong  to  as  one  of  the  cerebro-spinal  nerves.     The  in- 

the  second  class  derive  their  nerves  chiefly  voluntary  and  apparently  spontaneous  nature 

from  the  sympathetic.  of  the  movements  which  take  place  in  organs 

Guided  by  this  difference  in  character  be-  supplied  by  branches    of  the    sympathetic, 

tween  the  vital  phenomena,  Bichat  divided  affords  no  argument,  according  to  Valentin, 

life  into  animal  and  vegetative ;  the  former  for  supposing  that  their  action  is  not  recu- 

characterised    by    the   circumstance    of   its  lated  by  the  brain  and  spinal  cord,  or  that 

phenomena  coming  within  the  range  of  sen-  the  sympathetic  is  independent  of  these  parts 

ntion  and  volition ;  the  latter  including  those  of  the  nervous  system,  inasmuch  as  the  same 

^ts  which  are  more  or  less  completely  re-  character  is  also  presented  by  the  movements 

'B<^ed  beyond  the  sphere  of  the  will  and  of  certain  ^  organs    which    are  undoubtedly 

^!'  ^^  consciousness.     In  accordance  with  supplied  by  cerebro-spinal  nerves.     This,  for 

tbu  division,  he  also  separated  the  nervous  example,    is  the  case    with  the   rhythmical 

*)^tem  into  two  portions :    the  one  corre-  movements   of  the   muscles  of  respiration. 

»pon<iiog  to  the  cerebro*spinal  system,  pre-  Again,  there  are  organs  which  are  supplied  by 

"kH? ^^^ ^^  functions  of  animal  life ;  the  nerves  of  cerebro-spinal  origin,  and  which 

other  corresponding  to  the  sympathetic,  pre-  notwithstanding  resemble  the  organs  supplied 

o  G  4 
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by  the  sympathetic  in  the  circumstance  that  that  all  the  true  nerve*fibre8  which  ve  pre* 

the  normal  impressions  which  are  made  upon  sent  in  the  sympathetic,  are  derived  iroM  the 

them  do  not  reach  the  sensorium.    Thus,  the  brain  and  spinal  cord ;  on  entering  the  ij»- 

greater  part  of  the  mucous  membrane  which  pathetic    they  pass    through    a  greater  or 

lines  the  bronchial  tubes,  as  well  as  that  of  smaller  number  of  its  gan^ia,  and  are  thea 

the  oesophagus,  receives  its  nerves  from  the  distributed  to  the  different  organs,  in  the  mok 

eighth  pair ;  the  lacrymal  glands  receive  iiia-  way  as   the  ordinary  cerebro-apinal  oemi. 

ments  from  the  fifth  nerve  ;  and  from  the  fifth  The  sympathetic  is  therefore, according  to  hio, 

and  seventh  nerves  fibres  are  distributed  to  a  cerebro-spinal  nerve,  possessed  of  the  hsk 

the  salivary  glands  :  and  yet  all  these  organs  properties,  and  deriving  these  firom  the  ttmt 

present  the  same  relations  in  regard  to  sensi-  source  as  the  other  cerebro-spinal  nerves ;  the 

bility  as  the  pancreas  or  other  glands  which  only  peculiarities  in  the  symjiatheUc  being  iti 

derive  their  nerves  from    the    sympathetic,  numerous  points  of  origin,  aa  wcU  m  the 

The  fact  of  certain  parts  being  beyond  the  large  number  of  ganglia  which  it  pretests, 

control  of  the  will,  and  from  which  the  or-  Similar  views  are  also  held  by  Loogel*,  tai 

dinarv  impressions  they  receive  are  not  con-  others. 

veyed  to  the  sensorium,  does  not  so  much  After  the  discovery  of  the  gelatinoiu  fibres 
depend  on  any  peculiarity  in  the  nerves  with  in  the  sympathetic,  it  was  held  by  some,  thtf 
which  they  are  supplied,  as  upon  their  ana-  while  motion  and  sensibility  in  the  orgsnt  w^ 
tomical  constitution.  Such  is  the  case,  for  plied  by  this  nerve  depended  upon  the  tobo* 
example,  with  the  muscular  fibres  presenting  far  nerve  fibres  sent  to  them  through  tU 
the  same  characters  as  those  which  are  found  medium  of  tne  branchea  of  the  sympathetic 
in  the  walls  of  the  ducts  of  the  various  glands,  by  the  brain  and  spinal  cord,  the  processes  U 
as  well  as  with  those  which  are  present  in  the  nutrition  depend  upon  the  gelatinous  er  prv>* 
coats  of  the  blood  and  lymphatic  vessels.  That  per  sympathetic  fibres.  Moreover,  as  tbc<« 
the  impossibility  of  influencing  these  structures  fibres  are  found  in  the  cerebro-spinal  ncnd 
by  any  effort  of  volition,  as  well  as  the  fact  of  also,  it  is  supposed  that  they  fMus  to  the  a- 
their  being  removed  from  the  sphere  of  sen-  tremities  along  with  the  cerebro-spinal  nencs 
sation,  do  not  depend  on  any  peculiaritv  in  where  they  in  like  manner  prestde  over  tW 
the  properties  of  their  nerves,  is  shown,  Valen-  nutrition  of  these  parts.  According  to  these 
tin  says,  by  the  fact  that  the  greater  part  of  authors,  the  ganglia  are  ao  many  centres,  6va 
the  nerves  for  the  salivary  glands  are  derived,  which  nerve  fibres,  possessing  peculiar  pr»- 
as  above  stated,  from  tne  fifth  and  seventh  perties,  pass  off  in  different  directions ;  mv 
cerebral  nerves.  The  same  thing  also  holds  to  the  viscera,  others  to  the  extremitieB»  akisi 
true,  according  to  him,  of  the  mammary  with  the  cerebro  spinal  nerves,  and  by  Bcasi 
glands,  the  nerves  supplied  to  which  proceed  of  which  the  nutritive  processes  are  r^ubtei 
chiefly  from  the  supra- clavicular  and  inter-  Thus,  while  the  internal  viscera  receive  ses* 
costal  nerves.  As  regards  the  argument  which  sory  and  motor  nerve  fibres  finooi  the  braa 
is  drawn  in  favour  of  the  views  of  Bichat,  and  spinal  cord,  they,  as  well  as  the  org*ins  of 
from  anencephalous  foetuses,  Valentin  re-  animal  life,  receive  the  nerve  fibres  shk^ 
marks  that  there  is  no  evidence  to  show  that  regulate  the  nutritive  processes  from  the  *>»- 
in  the  development  of  the  various  organs  in  pathetic.  Such  seems  to  be  the  vies  ^ 
the  foetus  nervous  influence  is  at  all  concerned ;  Kemak  f ,  H.  Uall  X  t  ^nd  others. 
and,  moreover,  that  the  phenomena  of  growth  Volkmann^  adopts  the  saoie  view  ss  m 
and  nutrition  are  not  dependent  on  the  sym-  held  by  Bichat,  regarding  the  sympathrtic  m 
pathetic  is  shown  by  the  circumstance  of  few  constituting  a  system  of  nerves  distinct  fr«a 
or  no  s}-mpathetic  fibres  being  sent  to  the  extre-  and  independent  of  the  cerebro-s|iinBl  syftcB* 
mities.  The  sympathetic  is  moreover  capable  Under  the  term  sympathetic,  he  iocfaidf*  sot 
of  transmitting  stimuli  to  and  from  the  cerebro-  only  the  sympathetic,  commonly  so  cal^ 
spinal  centres,  in  the  same  manner  as  the  ordi-  but  also  the  ganglia  which  occur  oo  the  pe- 
nary nerves  arising  from  these,  though  in  a  less  tenor  roots  of  the  spinal  nerves,  as  wdl  » 
degree;  stimulus  applied  to  the  spinal  cord  being  those  which  are  present  on  several  of  tlie 
capable  of  exciting  contractions  in  the  heart  cerebral  nerves.  All  the  finer  nerve  fifares 
and  intestinal  canal,  while  on  the  other  hand  are  regarded  by  him  as  symfMiheck  fiircs> 
stimuli  applied  to  the  latter  may  also  be  trans-  These  originate  in  the  different  ganglia ;  toac 
mitted  to  the  former.  This  is  shown  by  the  of  them  pa&s  inwards  to  the  viaccn,  o«tr 
severe  pain  which  is  felt  in  organs  supplied  by  whose  movements  and  nutritioo  they  prrttk. 
the  sympathetic,  when  affected  with  disease,  while  others  pass  along  with  the  otft^n^ 
as  well  as  by  the  circumstance  that  irritations  spinal  nerves  to  the  extremities,  and  sent  m 
of  the  intestinal  canal  not  unfrequently  pive  tne  nerves  of  nutrition  to  these  parts.  £«^^ 
rise  to  contractions  in  the  muscles  of  animal  of  the  ganglia  he  regards  as  a  nenrous  ccacic 
life:    as  is  not  unfrequently  the  case  with 

children,  when  the  presence  of  worms  in  the       •  Anatomieet  Physiologis  ds  Ijsllsai  *ra 

intcfitinal    canal    gives    rise    to    impressions  tome  ii.  p.  569.  et  aeq. 

which   are  convened  along    the    centripetal  t  OUservaL  AnsLet  Microsca^   ds  SxiumA 

nerves  to  the  spinal  cord,  and  are  there  trans-    ^Ti  »'1!*'*"?'iL}!!r""i  ^^^ t.^^  j^t 

ferred  to  the  motor  nerv«  which  pass  to  the  uijf&J!^^^  ^"^"^  "^  ^""^^  Jo«.^^-.^ 

voluntary  muscles,  exciting  them  to  contrac-  &  Wsffner's   HsadwOttvbach    d» 

tJons.     Asah-cady  stated,  Valentin  believes  Z^te  Lisfenmg,  p.  499. 
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By  the  term  centre,  Volkmann  seems  to  mean  siderable  distance  on  either  side  of  the  part 
an  organ  which  serves  as  a  regulating  appa-  stimulated.  Digestion,  in  like  manner,  suffers 
ratus,  and  by  which  several  separate  and  but  little  from  destruction  of  the  central 
simple  acts  are  combined  into  a  single  com-  parts  of  the  nervous  system ;  healthy  frogs, 
plex  oiganic  act.  The  contraction  of  a  muscle  and  others,  which  had  been  operated  upon, 
u  a  simple  act ;  in  the  act  of  respiration  we  were,  after  being  starved  for  a  considerable 
bare  the  contractions  of  many  muscles  com-  time,  fed  with  worms,  and  kept  in  separate 
bined  into  a  single  complex  act,  their  com-  glasses.  In  the  one,  as  well  as  in  the  other, 
bination  being  dependant  on  a  power  situated  the  worms  were  found  after  twenty-four 
in  the  medulla  oblongata,  which  part  of  the  hours  to  be  lully  digested,  and  the  stomach 
nervous  system  is  therefore  termed  their  cen-  and  duodenum  were  filled  with  coloured 
tral  organ.  The  question  then  in  regard  to  mucus ;  such  was  observed  to  be  the  case 
the  iodependeoce  of  the  sympathetic  is,  whe-  even  in  animals  whose  spinal  cord  had 
ther,  in  the  sphere  of  the  organic  nerves,  been  destroyed  twenty-six  days  previously, 
there  be  such  combinations,  and  whether  these  The  secretion  of  urine  also  continues  :  when 
have  their  centre  in  the  brain  and  spinal  cord,  in  animals  in  which  the  brain  or  spinal  cord 
or  in  the  sympathetic.  The  brain  is  the  centre  had  been  removed,  the  bladder  was  emptied 
of  all  psychical  acts ;  it  is  therefore  evident  by  external  pressure  upon  the  walls  ot  the 
that  the  sympathetic,  in  so  far  as  regards  all  abdomen,  in  a  short  time  it  again  became  filled 
the  phenomena  of  sensation  occurring  in  its  and  distended  to  an  enormous  si2e,  unless 
sphere^  must  be  regarded  as  dependent  on  the  emptied  in  the  way  just  mentioned.  It  had 
brain.  But  after  the  brain  and  spinal  cord  been  observed  by  Valentin  and  Stilling  that 
have  been  destroyed,  does  the  sympathetic  after  destruction  of  the  spinal  cord  in  the 
still  remain  active,  and  in  such  a  state  of  frog,  different  derangements  in  the  nutritive 
activity  as  implies  the  co-operation  of  a  cen-  processes  ensued ;  there  were  frequently  ob- 
tral  organ  ?  Muscular  motion  implies  the  served  dropsical  swellings,  especially  of  the 
activity  of  the  motor  nerves,  and  the  activity  limbs.  On  these  also,  sores  formed,  which 
of  those  muscles  which  are  supplied  by  the  often  penetrated  as  far  as  the  bones.  In  re- 
sympathetic  must  imply  the  activity  of  sym-  ference  to  these  results,  Volkmann  states 
pathetic  nerve  fibres.  The  action  of  the  that  they  are,  as  shown  by  Bidder,  chiefly 
neart,  however,  as  well  as  the  circulation,  accidental.  Bidder  found  that  when  the 
sometimes  continues  for  weeks  after  the  de-  bottom  of  the  vessels  in  which  the  frogs  were 
struction  of  the  central  masses  of  the  nervous  kept  was  covered,  not  with  water,  but  with 
s}iteai.  Thus  Bidder  removed  with  great  moist  grass  or  moss,  no  such  degenerations 
care  the  arches  of  the  second  cervical  ver-  ensued.  The  rapid  death  which  ensues  in 
tebra,  so  that  little  blood  was  lost  during  the  warm-blooded  animals,  when  operated  upon 
operation,  and  then  completely  destroyed  the  in  the  above  manner,  depends,  according  to 
spinal  cord.  Frogs  treated  in  this  way  often  Volkmann,  upon  the  difficulty  of  sufficiently 
lived  six  weeks,  sometimes  ten,  the  circula-  keeping  up  the  respiration  by  artificial  means, 
tioo,  as  seen  in  the  web  of  the  foot,  remain-  as  well  as  upon  the  loss  of  blood  and  diminu- 
ing  at  the  same  time  active,  and  not  differ-  tion  of  animal  heat.  The  circumstance,  then, 
iog  from  that  in  uninjured  frogs.  The  heart  that  a  certain  number  of  the  vital  phenomena 
best  powerfully  and  quickly:  in  a  freshly-  disappear  suddenly  and  irrevocably  after  de- 
killed  frog,  in  winter,  the  heart  pulsated  thirty-  struction  of  the  spinal  cord  and  brain,  while 
fire  times  in  the  minute ;  while  in  a  frog,  the  others  continue  for  a  greater  or  shorter 
spinal  cord  of  which  had  been  destroyed  time,  and  this  very  perfectly,  can  only  de- 
twenty-six  days  previously,,  the  pulsations  pend,  according  to  Volkmann,  upon  the  cir- 
were  forty  per  minute.  When  the  brain  and  cumstance  that  the  brain  and  spinal  cord  is 
spinal  cord  were  destroyed,  the  medulla  oh-  a  necessary  condition  for  the  existence  of  the 
loogata  being  left,  frogs  were  retained  in  life  former,  but  not  for  that  of  the  latter.  If  the 
UQUl  the  sixtii  day ;  and  when  the  entire  cen-  latter  depend  upon  certain  nervous  organs, 
tral  organs  of  the  nervous  system  were  re-  and  if  the  nerves  of  the  vegetative  organs  do 
moved,  they  lived  until  the  second  day ;  the  not  require,  as  a  fundamental  condition  of 
rapidly  ensuing  death  in  the  latter  case  being  their  activity,  the  presence  of  the  brain  and 
due,  according  to  Volkmann,  to  the  eff*ect8  spinal  cord,  the  only  possible  centres  on  which 
produced  upon  the  respiration.  Within  a  few  they  can  depend  for  this  are  the  ganglia  of 
weeks  after  the  destruction  of  the  spinal  cord  the  sympathetic.  The  sympathetic  and  its 
the  nusdes  of  animal  life  were  found  to  have  ganglia,  then,  constitute,  according  to  Volk- 
loit  their  irritability  in  a  marked  degree,  and  mann,  an  independent  whole,  from  which 
Kill  later  no  contraction  could  be  produced  proceed  the  impulses  to  as  well  as  the  regula- 
in  them  b^  application  of  chemical  or  me-  tion  of  those  actions  which  continue  after 
chaoical  stimuli ;  the  heart,  however,  in  such  the  brain  and  spinal  cord  have  been  destroyed, 
cases  still  continued  to  pulsate  eleven  times  and  which  notwithstanding  require  the  co- 
in the  minute,  and  retained  its  property  of  operation  of  a  central  organ.  That  the  move- 
responding  to  external  stimuli.  The  intes-  roents  in  question  require  such  an  organ,  and 
tiiul  canal,  in  like  manner,  retained  its  irrita-  are  not  produced  by  the  mere  stimulus  of  the 
Inltty ;  application  of  stimuli  giving  rise  to  blood,  faeces,  air,  &c.,  in  the  same  way  as  the 
contractions  which  were  sometimes  of  a  local  twitchings  of  the  muscles  in  a  frog's  leg  are 
DAture,  at  other  times  extended  for  a  con-  produced  by  galvanism,  is  shown,  according 
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to  Volkmann,  by  the  different  characters  ex-  muscle;  4th,  that  the  place  where  this  notor 

hibited  by  the  two.    When  stimulus  acts  im-  impulse  arises  or  originates  is  not  the  nent 

mediately  on  motor  nerve  fibres,  contraction  itself,  but  is  a  central  origan.    If  nov,  siicr 

ensues  only  in  that  muscle  or  part  of  the  destruction  of  the  brain  and  spinal  eord,  the 

muscle  to  which  these  are  distributed ;  when  tone  iu  the  organic  muscles  and  many  othv 

it  affects  the  whole  trunk  of  such  a  nerve,  contractile  tissues  continues,  it  foUovt  froa 

many  muscles  are  excited  to  contraction ;  the  this  that,  besides  the  brain  and  ftpioal  cori 

contraction  so  produced,  however,  is  a  mere  there    must    still  be  another   centre  (nm 

quivering,  quite  different  from  the  combined  which  motor  impulses  proceed,  and  tkb  cm 

and  plan-like  movements  of  the  muscles  of  only  be  the  ganglia  of  the  sympathetic, 
respiration,  &c.,  or  those  reflex  movements        In  regard  to  this  question,  so  far  as  ov 

which  are  produced  artificially.      In   these,  knowledge  of  the  anatomical  constitatino  of 

there  is  a  certain  unity  and  plan,  in  the  others  the  sympathetic  extends,  the  mo»t  profaibfe 

not ;  the  difference  dependmg  on  the  circum-  view  would  seem  to  be  that  it  is  partly  in^k^ 

stance  that  in  the  one  a  regulating  principle  pendent,  in  its  action,  of  the  brain  and  ^m^ 

associates  the  muscular  movements  for  the  cord,  partly  dependent.     The  circonctaoce 

attainment  of  an  organic  object  or  purpose  ;  that  there  are  present  in  its  branches  ona»» 

in  the  others  this  does  not  take  place.  When  roua  nerv& fibres  which  are  derived  froa  tke 

the  regular  and  plan-like  manner  in  which  brain  and  spinal  cord,  would  appear  to  indiartf 

the  pulsations  of  a  heart  removed  fi'om  the  that  the  organs  to  which  auch  fibres  proceed 

body  take  place,  is  compared  with  the  tu«  must  be  to  a  certain  extent  influenced  b?  tie 

multuous    and  purposeless  quiverings  of  a  central  masses  of  the  nervous  system,    fvm 

diaphragm  similarly  circumstanced,  it  is  hardly  the  circumstance,  however,  that  it  prohslilT 

possible  to  suppose  that  the  two  kinds  of  contains  other  nerve-fibres  which  do  not  arac 

movement  proceed  from  the  same  principle,  in  the  brain  and  spinal  cord,  and  more  patties* 

Irritability  acted  on  by  the  stimulus  of  the  larly  from  the  circumstance  of  gray  Dcrmi 

blood,  or  air,  might  explain  the  mere  con-  matter  being  present  in  difierent  parts  of  iti 

traction  of  the  heart;  the  regular  order,  how-  extent,  it  seems  not  unreasonable  to  nppNt 

ever,  in  which  this  takes  place,  implies  the  that  the  influence  which  it  exercises  otv  tk 

existence  of  a  regulating  principle ;  and  a  re-  parts  towhich  it  is  distributed  origTiiatea,ptfth 

gulating  principle  implies  the  existence  of  a  at  least,  not  in  the  brain  or  spinal  cord,  bat  ■ 

regulating    apparatus.      While    the    regular  the  gray  or  ganglionic  matter  roeotioMd.   b' 

movements  of  the  voluntary  muscles  suddenly  we  attribute  to  the  gray  matter  of  ibebraa 

cease  when  the  brain  and  spinal  cord  are  de-  or  spinal  cord  a  certain  property  of  origpaatia; 

stroyed,  those  of  the  organic  muscles  con-  nervous  force,  it  seems  unreasonable  to  dta; 

tinue';  and  hence  their  regulating  apparatus  similar  properties  to  the  gray  matter  occiBm; 

cannot  lie  in  the  brain  and  spinal  cord,  and  in  other  parts  of  the  nervous  svatcn.    Whr* 

can  only,  therefore,  be  situated  in  the  ganglia  ever  properties  are  possessed  by  the  oar, 

of  the  sympathetic.  analogous  properties  are,  it  is  to  be  expectnl. 

The    heart,    according   to    Volkmann,  is  possessed  by  the  other.     Besides,  no  ocM 

more  flabby  after  death  than  it  is  during  life :  hypothesis  which  has  been  proposed  to  9> 

the  intestines,  in  like  manner,  are  collapsed  in  count  for  the  function  of  the  ganglia  appctft 

the  dead  body,  and  appear  like  so  many  flat-  to  harmonise  so  closely  with  known  fiiria  » 

tened  bands ;  while  in  the  living  body,  at  least  that  which  regards  them  as  so  many  <firtiact 

in  small  animals,  they  present  more  the  aspect  peripherical    nervous  masses  endowed  *sa 

of  tubes ;  the  looseness  of  the  skin  and  ot  the  properties  similar  to  those  which  are 

scrotum  in  the  dead  body  is  also  remarkable,  monly  attributed  to  a  nervous  centres 
compared  with  the  appearance  they  present        Proj}rriies  of  fi&m  o/*  tymtpaihgHe, 

in  the  living.    These  diflferences  depend  upon  properties, — In  regard   to   the  sernort  f»^ 

a  loss  of  tone.     The  tone  of  the  involuntary  perties  of  the  sympathetic,  dilferent  atatcnnri 

or  organic  contractile  structures  does  not,  are  made    by  authors.     Bichat*  Uafra»it, 

however,  depend  on  the  brain  or  spinal  cord,  Dupuy,*  and  others,  observed  that  Mrtioa  ^ 

inasmuch  as  it  does  not  cease  after  these  parts  the  branches  of  the  sympathetic  was  attcsJet 

have  been  destroyed,  but  may  continue  in  the  with  few  or  no  signs  of  pain.      Dopor  •&^>7 

amphibia  at  least  for  months  thereafter.    It  that  he  has  removed   tne  superior  ccncm 

depends,  according  to  Volkmann,  upon  the  from  the  horse  without  the  operation  af^m^ 

sympathetic ;  and  from  this  he  derives  another  in|^  to  call  forth  any  marked  exprtiim  «f 

argument  in  favour  of  the  view  that  the  ac-  pain.     Section  of  the  sympathetic  cord  m  tk 

tivity  of  the  sympathetic  or  ganglionic  nerve^  neck  may  often  be  p^omied  in  the  n^^ 

fibres  does  not  depend  upon  the  brain  or  without  any  indication  of  aenaibihtv  hme 

spinal  cord.    After  division  of  a  motor  nerve,  given.     HuUer  found,  on  the  other  haoil  (^ 

tne   muscles    immediately    became    relaxed,  irritation  of  the  hepatic  plexns  in  the  dcyp^ 

which  shows,  according  to  himi  1st,  that  the  rise  to  distinct  signs  of  pain :  the  mne  m*-^ 

tone  depends  on  an  active  contraction  of  the  were  also  obtained  bv  Me)«r  from  iniuti'* 

muscle  ;  8nd,  that  the  mere  irritability  of  the  of  the  sohir  plexus,    nheii  be  made  iacasiO-* 

muscle  is  not  alone  sufficient  for  the  restoration  into  the  superior  cervical  ganglmn,  he  ^ix^-^ 

of  this  contraction,  but  also  requires  an  ex*  contrary  to  what  had  been  ob»med  by  Duf^''< 
citing  cause  or  motor  impulse  :  3rd,  that  the 
nerve  conveys  this  motor  impulse   to   the  *  See  Longat  op.  cit  ton.  iL 
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that  clear  indications  of  pain  were  elicited,  of  a  communicating  branch  did  not  destroy 
From  ligature  applied  to  the  renal  nerves,  as  the  sensibility  of  the  corresponding  ganglion  : 
well  as  from  the  application  of  chemical  or  the  main  cord  of  the  sympathetic  roust  also  be 
mecbanicai  stimuli  to  the  semilunar  ganglia,  divided  above  and  below  the  ganglion  before 
animals  suffered  great  pain.  So,  also,  this  ensues.  In  the  lumbar  r^ionBrachet* 
Flourens*  found  that  on  irritating  the  semi-  found  that,  when  the  communicating  branches 
lunar  gangHon  in  dogs  the  animals  exhibited  of  three  successive  ganglia  were  divided,  the 
distinct  signs  ofpain,  and  the  same  results  were  central  ganglion  was  deprived  of  its  sensory 
obtained  by  Bracbet-|-,  from  irritation  of  the  properties.  The  greater  the  number  of  ganglia 
tboracic  ganglia.  Frequently,  according  to  mtervening  between  the  point  of  tiie  branches 
Bracbet,  stimuli,  when  first  applied  to  a  part  of  the  sympathetic,  to  which  the  irritant  is 
of  cbe  nerve,  do  not  give  rise  to  pain  ;  atter-  applied,  and  the  cerebro-spinal  centres,  the 
wards,  however,  when  the  part  has  been  ex-  less  distinctly,  according  to  Valentin,  does  it 
posed  to  the  air  for  some  minutes,  if  irritation  give  rise  to  signs  of  pain.  Hence,  the  peri- 
be  now  applied  distinct  signs  of  pain  are  pheral  branches  are  the  least  sensitive,  while 
elicited.  Longet|,  in  like  manner,  found  that  the  rami  communicantes  are  the  most  highly 
on  irritation  of  the  semilunar  ganglia  the  endowed  with  this  property,  the  connecting 
animal  almost  invariably  exhibited  indications  or  main  cord  of  the  sympathetic  and  ganglia 
of  more  or  less  pain  being  produced.  In  other  being  intermediate  in  this  respect  between 
animals,  where  the  lumbar  ganglia  were  sub-  these  two.  The  nature  of  the  stimulus  a|^ 
jected  to  experiment,  be  found,  like  Brachet,  plied  has  also  an  influence  on  the  results 
tbat  it  was  only  after  prolonged  irritation  that  produced :  when  the  ganglia  are  merely  pricked, 
■ignsofpain  were  evinced.  So,  also,  accord-  or  their  branches  quickly  divided,  sometimes 
ing  to  Valentin  $,  when  the  cavities  of  the  no  sign  of  sensibility  is  evinced,  whereas 
tborax  or  abdomen  are  opened  as  quickly  as  pressure,  application  of  nitric  acid  or  potash 
PMsible,  and  pressure  applied  to  the  semi-  to  the  same  parts  give  rise  to  distinct  expres- 
Inoar  gan^ion,  to  the  splanchnics,  or  to  any  sions  of  pain. 

otber  branch  of  the  sympathetic,  sometimes  In  regard  to  the  experiments  which  are 
DO  k%Ds  indicative  of  sensibility  are  evinced,  made  with  a  view  to  ascertwn  the  sensory 
When,  however,  thev  have  been  exposed  to  the  properties  of  this  nerve,  it  is  to  be  observed 
air  for  a  short  time  they  generally  exhibit  these  that  in  general  it  is  only  by  application  of 
properties  in  greater  or  less  degree.  The  very  powerful  stimuli  that  the  phenomena  of 
severe  pain  which  frequentlv  attends  disecues  sensibility  are  elicited :  they  seem  to  act  by 
of  pans  supplied  exclusively  by  the  sympa-  producing  a  more  or  less  abnormal  condition  in 
tbetic  nerve,  also  affords  still  better  evidence  the  part  of  the  nerve  to  which  they  are  ap- 
tbao  can  be  derived  from  experiments  of  the  plied,  and  hence  the  effects  they  produce  may 
mtence  of  sensory  nerve  fibres  in  the  sym-  be  regarded  as  belonging  to  the  same  category 
Pathetic.  as  the  phenomena  observed  in  diseased  con- 
Different  parts  of  the  nerve  appear  to  ditions  of  the  organs  supplied  by  this  nerve, 
exhibit  the  property  of  sensibility  in  different  In  the  normal  or  healthy  condition  the  fibres 
degrees.  In  regard  to  this  point,  Valentin  ||  of  the  sympathetic  seem  to  be  almost  entirely 
gives  the  following  as  the  results  of  his  ex-  destitute  of  the  property  of  communicating 
periments.  1st.  The  very  grey  branches  which  impressions  to  the  sensorium.  We  do  not 
oare  passed  through  several  ganglia  do  not,  know,  as  Volkmann  observes,  whether  the 
vhen  the  stimulus  applied  to  them  is  slight,  orgimic  muscles  be  at  rest  or  in  motion  ; 
give  rise  to  any  signs  which  would  indicate  whether  the  glands  secrete  in  larger  or  in 
that  pain  was  produced.  Such  branches  are  smaller  quantity  ;  whether  the  gall-bladder  be 
those  which  pass  along  the  mesentery  to  the  full  or  empty.  We  are  sensible  of  the  impres- 
iotestine  ;  strong  stimuli,  however,  such  as  sions  made  by  the  particles  of  food  so  long  as 
the  application  of  a  ligature  or  of  chemical  they  remsun  in  the  mouth,  but,  as  soon  as  they 
irritants,  cause,  when  applied  even  to  these  reach  the  stomach  or  intestinal  canal,  we  are 
fanncbes,  distinct  signs  of  pain.  2nd.  Irritation  no  longer  aware  of  their  presence, 
of  the  ganglia  themselves  is  followed  by  signs  Motor  properties, — That  the  sympathetic 
of  pain  either  immediately  or  after  a  short  contains  motor  nerve  fibres  there  can  be  no 
time.  Srd.  The  connecting  cord  of  the  sym-  doubt ;  irritation  of  its  branches  being  followed 
pathetic  is  similarly  circumstanced  in  regard  by  movements  in  the  different  muscular  organs 
to  sensibility  as  the  ganglia.  4th.  The  rami  to  which  they  are  distributed.  Thus  irnta- 
commumcantes  are  as  highly  endowed  with  tion  of  the  splanchnic  nerves  in  the  living 
sensibility  as  the  posterior  roots  of  the  neigh-  animal,  or  immediately  after  death,  is  generally 
bouring  spinal  nerves.     He  found  that  section  followed  by  more  or  less  extensive  contrac- 

tions  in  the  small  intestine.   MUller  observed 

•  ReclL  Experimental,  snr  les  propr.  etles  Fonc-  **>«'  'he  same  result  followed  irritation  of  the 

ttom  dtt  Syvtem.  Kerv.  p.  229.,  as  quoted  by  Longet  semilunar  ganglion :  the  same  observation  has 

t  B«cb.  Experiment  snr  les  Fonct.  du  Syst^me  also  been  made  by  Kiirschner.f     Mechanical 

>erv  GiBgl.  2nd  edit.,  Paris,  1837,  p.  357.,  as  or  chemical  irritation,  but  especially  galvanic 
qu- M  by  Looget. 

p>p.  ctt.  ii.  p.  666.  •  Op.  cit  p.  360.,  as  quoted  by  Longet. 

I  LchiiMich  der  Physiologie  des  Meoscben,  1844,  f  Abbandlungen  ttber  das  Nervcn  ^^'stem,  von 

huKi  u.  p.  421.  M.  HaU.    Aus  dem  Englischeo  von  D.  (X  KUreh- 

I  Op.  dt  band  ix.  p.  423.,  as  quoted  by  LongeL  ner,  Marburg,  1840,  Nachtraege,  p.  182. 
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stimulus  applied  to  the  filaments  of  the  sym-  straining  influence  over  the  moroDenUoftbe 

pathetic  which  pass  to  the  heart,  have   the  organ;  stimulus  applied  to  the  poeiuBQpitnr, 

effect  of  accelerating  the  pulsations  of  that  according  to  his  experiments,  hannj  the  effect 

organ  and  of  exciting  it  to  renewed  contrac-  of  retarding  or  altogether  stoppiof;  its  mov^ 

tion  after  it  has  ceased  beating.     As  move-  ments.    When  the  stimulus  of  the  eieetro* 

ments  very  frequently  arise  in  organs  supplied  magnetic  rotation  apparatus  was  qip&ed  to 

by  the  sympathetic,  especially  in  the  intestines,  the  bulbus  arteriosus  in  the  frog's  bevt,--tkc 

spontaneously,  at  least  under  the  stimulus  of  part  of  the  organ  around  which  tbe  fSbm 

the  atmospheric  air,  it  is  sometimes  difficult  derived  from  the  sympathetic  are,  icoordir| 

to  determine  whether  the  contractions  which  to  him,  chiefly  distnbuted,— he  fiouadtlHitW 

follow  the  application  of  a  stimulus  to  any  of  pulsations  were  increased  in  Dumber  m  vd 

tbe  nerves  be  really  caused  by  this,  or  whether  as  in  strength.     When,  on  the  other  bnd, 

they  may  not  belong  to  those  just  mentioned,  the  same  stimulus  was  a|>plied  to  die  v^ 

Frequently,  however,  the  contraction  follows  |K>rtion  of  the  inferior  vena  cava,  where  tk 

the  irritation  so  regularly  as  to  leave  no  doubt  filaments  of  the  pneomogastric  are  naah  ^ 

that  the  two  are  connected ;  if,  moreover,  the  tributed,  the  eff*ect  produced  was  not  an  tc* 

abdominal  muscles  in  the  cat  or  rabbit  be  celeration  but  a  retardation  or  stoppip  of 

removed,  so  that  the  thin  and  transparent  the  heart's  action.     When  a  defined  paftof 

peritoneum  alone  remains  over  the  viscera,  the  vagus  has  been  stimulated  for  tone  vm 

application  of  mechan ical  or  chemical  irritants  continuously,  the  heart  again  begins  to  pulflte . 

to  the  splanchnic  nerves  in  the  thorax  may  when  a  portion  of  tbe  nerve  above  tbii  pone 

still  be  observed  to  be  followed,  in  many  cases  is  now  stimulated,  no  effect  is  prodoced; 

at  least,  by  contractions  in  the  intestine,     in  when,  on  the  other  hand,  the  stinuhis  U  n^ 

such  experiments  the  air  is  prevented  from  plied  to  a  portion  further  down,  never  tbe 

acting  upon  the  viscera  by  the  intervening  heart,  a  cessation. of  its  movements  iisgn 

peritoneum,  and  in  this  way  the  fallacy  above  produced.     The  circumstance  that  the  betft 

mentioned  is  less  liable  to  occur.  afler  the  stimulus  has  been  applied  to  tk 

It  remains  to  consider  the  motor  influence  of  pneumogastric  for  some  time,  again  ammaai 

the  sympathetic  in  reference  to  the  difierent  to  beat,  is  attributed  by  Weber  to  the  port  of 

muscular  organs  supplied  by  it.  the  nerve  becoming  exhausted,  or  Utut^  A 

Heart. — The  heart,  as  has  been  already  restraining  influence,  when  the  hesrt,  bcisf 
stated,  derives  its  nerves  from  the  sympathetic  thus  freed  again,  bi^ns  to  pulsate.  Bodtr*. 
and  pneumogastric.  That  the  branches  which  however,  attributes  the  cessatioB  of  Us 
are  supplied  by  the  sympathetic  exercise  an  movements  of  the  heart,  produced  br  (k 
influence  over  the  movements  of  the  heart,  is  application  of  galvanic  stimulus  to  tbe  poet- 
shown  by  what  has  been  already  stated,  that  after  mogastric,  not  to  any  restraining  pomtt  a* 
it  has  ceased  to  beat,  irritation  of  the  branches  ercised  by  that  nerve,  but  latber  to  • 
which  pass  to  it  from  the  cervical  ganglia  will  temporary  exhaustion  produced  bf  ik 
again  excite  it  to  contraction.  Similar  results  strength  of  the  stimulus.  In  support  of  tks 
frequently  follow  irritation  of  the  ganglia  them-  view,  he  states  that,  although  the  noreaoo 
selves.  .When  the  galvanic  stimulus  is  ap-  ofthe  iris  chiefly  depend  upon  the  ocob«Mar 
plied  to  the  cardiac  branches  of  an  animal  in  nerve,  yet  Weber  found,  when  the  «ira>  ^ 
which  the  heart  has  not  yet  ceased  pulsating,  the  magneto-electric  rotation  apparaim  «tR 
the  effect  is  to  augment  the  number  of  beats,  applied  to  this  nerve  within  the  cmitfBi.  tbs 
and  at  the  same  time  to  increase  their  strength,  the  pupil  became  dilated,  remaining  so  (« t 
In  a  rabbit  in  which  the  heart's  action  had  considerable  time  after  stinmlos  hsd  bees 
ceased,  Valentin  *  found  that  when  the  withdrawn,  and  then  again  slowly  cosmtsf. 
wires  of  the  magneto-electric  apparatus  were  The  effects  thus  produced  upon  the  irit  ■«» 
applietl,  about  j^  of  a  millimetre  distant  from  according  to  him,  analogous  to  those  pr^ 
each  other,  upon  the  second  thoracic  ganglion  duced  upon  the  heart  by  applicatioa  of  tfer 
of  the  right  side,  a  very  powerful  contraction  galvanic  stimulus  to  the  poeumoemstric  lltf^ 
in  the  auricles  immediately  ensued :  the  ex-  over,  the  nerves  which  are  sent  to  the  betft 
periment  was  repeated  several  times,  and  with  of  the  frog  do  not  present  the  tnup^"^ 
the  same  result.  This  also  took  place  when  which  Weber  has  described.  No  ochif  fio* 
tbe  same  stimulus  was  applied  to  the  first  ments  than  those  which  paaa  Irom  tbe  vae** 
thoracic  ganglion.  When,  on  the  other  hand,  are  distributed  to  the  heart  of  tWa  sai""'  ' 
the  wires  were  laid  upon  the  aorta  at  the  dis-  least  no  others  have  been  demonstraled.  TW 
tance  of  ^th  of  a  millimetre  from  the  heart  or  vagus  nerve  becomes  united  with  the  •5*P' 
upon  the  surface  of  the  right  ventricle,  no  effect  thetic  in  the  ganglion,  which  is  sitnated  o^^ 
was  produced.  lie  concludes,  therefore,  that  one  line  from  the  root  of  the  pacooMfortnc* 
the  htimulus  when  applied  to  the  nerves  wan,  and  from  thneanglion,  which  contains  (fan* ^ 
in  this  case,  more  effectual  than  when  applied  the  vagus  and  sympathetic,  sprii^  '"'^ 
to  the  muscular  fibres  themselves.  As  regards  other  branches,  a  slender  filament  vbkb  a 
the  function  of  those  filaments  which  are  sent  destined  for  the  hearL  This  mas  Jo*** 
by  the  pneumogastric  to  the  heart,  £.  H.  wards  on  the  inner  aspeet  of  the  lnBf«»  9^ 
Weber  f  believes  that  they  exercise  a  re-  passes  along  the  veins  to  the  aiirickf  vU 

^  -  ventricle,  the  former  receivinc  the  first* 

t  W^i^Ser'i^HiildwBrterbpd,   der  Pbj«ologJ«,  °'"»»'''  «'''•«  »*"«  *"«*    the  h-ck  » 

band  UU  Abthulnng  U.  p.  4&  •  Wagnci'*  Hiadirtrtartack,  bM<  BL  ^  ^'V 
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(fiettm  contains  fibres  derived  both  from  movements  are  not  due  to  inherent  irritability, 

the  sympathetic  and  also  from  the  pneumo*  as  Hailer  maintained,  but  depend  upon  the 

nstric.  Again,  such  a  restraining  power  must  spinal  cord.    The  cessation  produced  in  the 

bold  an  opposite  relation  to  the  moving  power  way  just  stated,  although  indicating  that  an 

in  the  nonnal  condition  ;  the  moving  power  influence  may  be  exercised  through  the  cen- 

would  therefore  express  itself  only  m  part,  tral  nervous  masses  upon  the  movements  of 

Hccordiog  as  the  other  is  in  a  latent  state  or  the  heart,  by  no  means  implies  the  conclumon 

in  a  state  of  activity,  and  consequently  sec-  which  was  drawn  from  it  by  Legallois,  in- 

tion  o(  the  vagus  nerve  ought,  did  it  exert  asmuch  as  the  heart  may  sometimes  in  such 

the  restraining  power  in  question,  to  be  fol*  cases  again  begin  to  pulsate.    That  the  heart 

lowed  by  an  acceleration  in  the  movements  may  be  influenced  in  its  action  through  the 

of  the  ofgao,  which  is  not  the  case.    Budge,  medium  of  the  central  masses  of  the  nervous 

therefore,  seems  to  regard  the  fibres  which  system  is  also  shown  by  the  effects  which  are 

are  sent  to  the  heart  in  the  frog  by  the  pneu-  produced  by  the  application  of  the  galvanic 

mogastric,  as  possessed  of  motor  and  sensory  stimulus  to  these  parts.     Thus,  in  the  frog, 

properties.  as  shown   by  the    experiments  of  Weber  *, 

Schiff  also  found  that  when  the  hearths  Budge  f,  Valentin  t,  and  others,  it  may  be 
action  has  been  made  to  cease  by  application  made  to  cease  pulsating  by  applying  the  wires 
of  the  wires  to  the  groove  between  the  au-  of  the  magneto-electric  rotation  apparatus  to 
rides  and  ventricles,  this  effect  cannot  be  either  side  of  the  medulla  oblongata.  Unless 
counteracted  by  applying  them  to  the  bulbus  there  has  been  much  loss  of  blood  in  exposing 
arteriosus.  The  pnenomenon  of  the  cessa*  the  parts  the  heart  becomes  dark-red,  and  is 
tkm  of  the  heart's  action,  produced  by  the  very  much  distended ;  where  the  targe  blood- 
application  of  the  galvanic  stimulus  to  the  vessels  have  been  previously  cut  the  heart 
poeoiDogastric,  he  explains  by  supposing  still  ceases  to  pulsate  when  the  stimulus  is 
that  its  fibres  are  in  a  state  of  activity  applied  as  above :  it  does  not,  however,  pre- 
dttring  the  systole  of  the  corresponding  sent  the  dark -red  distended  appearance,  but 
part  of  the  heart,  but  ouickjy  become  ex  •  is  more  or  less  collapsed  and  pale.  The  ex- 
haosted,  thus  allowing  tne  diastole  to  take  periment,  according  to  them,  seldom  or  never 
place:  thereafter,  their  activity  being  again  fails.  If  the  electric  stimulus  has  been  ap- 
reoewed,  a  second  systole  results.  When  plied  for  too  long  a  time  the  heart  again  begins 
therefore,  strong  galvanic  stimuli  are  applied  to  beat,  in  the  same  way  as  takes  place  when 
to  the  nerve  the  state  of  exhaustion  continues  the  stimulus  is  applied  to  the  trunk  of  the 
longer  and  in  the  same  proportion  the  dia-  pneumogastric  nerve.  The  same  stimulus  also 
ttole,  or  cessation  of  the  heart's  action,  is  also  sometimes  produces  more  or  less  change  in 
ionf^er.                                           ^  the  rhythm  of  the  organ.     According  to  the 

In  accordance  with  the  above  views,  Valen-  Webers,  the  portion  of  the  central  nervous 

tb  *  in  like  manner  holds  that  the  sympa-  masses  which,  when  stimulated  in  this  man- 

thetic  has  no  influence  over  the  movements  ner,  gives  rise  to  a  cessation  in  the  action  of 

of  the  heart  in  the  frog,  neither  giving  rise  to  the  heart,  is  that  extending  from  the  corpora 

acceleration  nor  stoppage  of  its  action.  quadrigemina  to  the  posterior  extremity  of 

In  regard  to  the  connection  between  the  the  calamus  scriptorius.  Budge  found,  in  his 
central  masses  of  the  nervous  system  and  the  experiments,  that  the  corpora  quadrigemina 
action  of  the  heart,  it  is  evident,  from  what  were  not  so  intimately  concerned  in  the  pro- 
has  been  above  atated  in  regard  to  the  effects  duction  of  these  effects  as  the  medulla  ob- 
vhich  are  produced  by  the  application  of  the  longata.  Tiedemann  §  appears  to  regard  the 
galvanic  stimulus  to  the  pneumogastric  nerve,  cerebellum  and  the  medulla  oblongata  as  the 
that  a  certain  influence  must  be  exercised  by  parts  through  which  the  cessation  of  the 
these.  By  Willis  f,  and  others,  it  was  held  heart's  action  may  be  induced,  while  stimulus 
that  the  movements  of  the  heart,  as  well  as  applied  to  the  corpora  quadrigemina  produces 
of  the  other  inorganic  muscles,  depend  upon  no  efl^ect.  Valentin  believes  that  while  the 
the  cerebellum.  This  they  believed  firom  the  corpora  quadrigemina  and  cerebellum  exercise 
circumstance  that  the  nerves  which  preside  a  certain  influence,  the  medulla  oblongata  is 
over  the  involuntanr  actions  were  supposed  the  part  chiefly  concerned.  In  nine  mice, 
to  take  their  origin  from  this  part  of  the  ner-  whicn  were  rendered  insensible  by  chloroform, 
vous  system,  and  also  from  observing  that  and  whose  hearts  and  medulla  oblongata  were 
vouods  upon  the  back  part  of  the  head  proved  laid  bare,  Valentin  endeavoured  to  ascertain 
•pcedily  fatal.  Hailer  |,  agun,  endeavoured  the  parts  of  the  central  nervous  masses  which, 
to  »bow  that  the  action  of  the  heart  is  en-  when  stimulated  in  the  way  above  mentioned, 
tirdy  independent  of  nervous  influence,  and  is  give  rise  to  cessation  of  the  heart's  action,  as 
doe  mereiV  to  the  inherent  irritability  of  the  also  the  effects  which  are  produced  by  the 
nmscular  fibres.  From  the  circumstance  that  same  stimulus  when  applied  to  the  spinal 
Midden  deatruction  of  the  spinal  cord  im-  cord.  In  none  of  them  did  he  observe  any 
mediately  produces  an  interruption  of  the 

heart's  action.  Lesallois  concluded  that  its  *  Weber,  Wagner's  Uandwttrterbach,  band  iii., 

^  2Dd  Abtheil,  p.  44. 

*  Loe.  dL  p.  694.  t  Ibid.  p.  415.  &c. 

t  CcreVr.  Atm^ftmia  Nervommqae  Descript  et  X  Lehrbnch  der  Physiologie,  band  iL  p.  464., 

l'«a»  p^  I9S.  et  aeq. 

;  Uiaavtac.  sor  lliritabiUt^  t.  i  p.  72.  §  Mliller*8  Archiv.  1847,  p.  498. 
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stoppage  of  the  heart's  action  when  the  cere-    spinal  cord,  in  the  region  of  the  fint  cmicil 

helium,  or  corpora  quadrigemina  were  the  vertebra,  forwards,  towards  the  Bi«failla  ob- 

parts  to  which   the  stimulus  was  applied :  longata,  the   heart's  actioo  was  repcttedi 

when  applied  to  the  medulla  oblongata,  on  brought  to  a  stand, 
the  other  hand,  this  effect  was  invariably  pro*  The  cessation  in  the  heart's  action  br  mO- 
duced.  The  cervical  part  of  the  spinal  cord,  cation  of  the  galvanic  stimulus  to  the  mqji 
when  stimulated,  gave  different  results.  In  a  oblongata  most  readily  ensues,  acconfiag  u> 
mouse,  which  had  been  under  the  influence  Valentin,  when  the  wires  are  applied  t«  ki 
of  the  narcotic  for  2^  minutes,  the  heart  was  sides,  or  to  the  under  surface  in  the  vicinti 
repeatedly  made  to  cease  pulsating  when  the    of  the  roots  of  the  eighth  pur,  and  b  no  sh 

wires  were  applied  upon  either  side  of  the  stance  does  it  ensue  when  the  wires  sre  i|w 

spinal  cord  in  the  region  of  the  third  to  the  plied   to  any  part  of  the  central  nenm 

fourth  cervical  vertebra,  and  also  when  ap-  masses  after  removal  of  the  medulla  dbkn^ 
plied  to  the  part  between  the  first  and  second        The  influence  exercised  upon  the  boft'i 

cervical  vertebrae.     After  repeating  this  ex-  action  by  the  central  nervous  maaset  ii  ahs 

periment  several  times,  and  with  the  same  shown  by  the  diminution  in  the  naniber » 

result,  he  cut  the  spinal  cord  across  in  the  well  as  in  the  strength  of  its  polsatioas,  vbtcb 

region  of  the  second  to  the  third  vertebra ;  ensues  when  these  are  removed,  capecailh  m 

when  the  stimulus  was  now  a[iplied  to  the  lower  removal  of  the  medulla  oblongata.    That  tk 

cut  extremity  of  the  cord  the  heart's  action  diminution  in  question  does  not  depend  ev 

was  accelerated.    The  cessation  produced  by  tirely  upon  the  stoppage  of  the  feiyiritt»5 

application  of  the  stimulus  to  this  part  of  the  process  consequent  on  the  destmction  of  dx 

spinal  cord  in  the  former  experiment  was,  medulla  obloneata,  has  been  shown  by  Bodte. 

tnereforei    according  to  Valentin,  probably  When,  in  the  frog,  the  anterior  portion  oi  tt» 

due  to  its  being  transferred  along  the  spinal  medulla  is  lefb,  the  lungs  continue  to  act ;  nd 

cord  to  the  medulla  oblongata.    In  two  other  vet,  according  to  him,  the  pulsations  of  iJie 

animals  it  was   found  that  the  two  lower  heart  diminish  very  rapidly  Itoth  ia  stfOfA 

thirds  of  the  cervical  portion  of  the  cord  in  and  in  frequency.    He  finds  that,  akhouc^ 

like  manner  gave  rise  to  no  cessation  in  the  removal  of  the  other  parts  of  the  ccatnl  us- 

heart's  action,  but  rather,  after  the  first  few  vousmasses  produces  little  immediate  effect « 

seconds,  caused  it    to   be    accelerated.     A  the  heart's  action,  it  seldoni  cooUnaes  for  vj 

young    rabbit  was  strangled,    the  head  se-  lengthof  time  after  the  removal  of  the  aedda 

parated  from  the  body  at  the  articulation  oblongata.      The  effects  which  follow  dacac 

Detween  the  occipital  and  first  cervical  ver*  of  these  parts  in  like  manner  illustrate  the  » 

tebnc,  and  artificial  respiration  kept  up.  When  fluence  which  they  exercise  over  the  men- 

the  wires  of  the  battery,  moderately  loaded,  ments  of  the  heart.     In  compressioa  of  tie 

were  now  applied  to  the  upper  part  of  the  brain,  as  well  as  from  lesion  ofthe  opperfart 

spinal  cord,  in  the  region  of  the  first  cervical  of  the  spinal  cord,  the  pulsations  are  frei|iictM 

vertebra,  the    heart,    which   was  before  at  diminisned  :  the  effects  of  shock  in  thofiOff 

rest,  commenced  pulsating.     The  spinal  cord  stopping  its  action  also  illustrate  the«Bc 

was  laid  bare  from  the  first  cervical  to  the  thing. 

eighth  thoracic  vertebra.    When  the  wires        From  the  experiments  above  mentioBrtf 

were  inserted  in  the  region  of  the  fiflh  cer-  Valentin  and  others  hold  that  the  acnov 

vical  to  the  second  thoracic   vertebra,  the  centre  upon  which  the  heart's  actioa  dcpcoh 

heart's    action    was    distinctly    accelerated,  is  the  medulla  oblonsata.     The  partinl' 

When  the  spinal  cord  was  removed,  the  same  rhythmical  order  in  which  ita  dillcreat  ptfti 

result  still  followed  upon  application  of  the  contract  is  due,  according  to  some,  to  pen* 

wires,  because  the  roots  of  the  nerves  were  liarities  in  the  manner  in  which  they  are  a^tvc 

stimulated.     When  the  heart  was  cut  out  of  upon  by  the  blood,  the  contact  of  arterial  •^ 

the  body,  and  again  placed  in  situ,  the  above  the  lining  membrane  of  the  left  cavitiet  of  tiv 

experiment  was  repeated  without  effect.  organ,  that  of  venous  blood  with  the  fao<-f 

Just  as  stimulus  of  the  sympathetic  branches  membrane  of  those  of  the  opposite  side,  tor* 

in  the  mammalia  is  followed  by  acceleration  nishing  the  proper  stimuli,  in  obeJmre  ta 

of  the  heart's  action,  while  stimulus  of  the  which  these  parts  contract.     The  ■iKvr*^*' 

pncumogastric  causes  it  to  cease  pulsating,  so  contraction  ot  auricles  and  veotrides  it  ■  :^ 

also  Valentin  concludes,  from  the  above  ex-  manner  explained  by  the  blood  first  emrrv: 

pcriments,  that  stimulus  applied  to  the  spinal  the  former,  and  causing  them  to  roocrart.  B5 

cord  gives  rise  to  the  former  result,  while  their  contraction  it  is  propelled  into  the  tvtw 

from  stimulus  applied  to  the  medulla  oblongata  tricles,  and  stimulates  these  to  eotarwtti  ■ 

the  latter  result  ensues.     In  the  frog,  accord-  also,  white  the  contraction  of  the  vewtrvW 

ing  to  Valentin,  the  spinal  cord  has  no  in-  causes  the  auricles  to  become  acainfiM*'^ 

fluence  over  the  movements  of  the  heart.  He  blood  from  the  veins,  and  so  00  imkintel* 

also  holds,  as  already  stated,  that  in   this  This  rhythmical  order  in  the  movcoMOfs  «< 

animal,  the  sympathetic,  in  like  manner,  cxer-  the  organ  has  also  been  attributad  to  ffc»- 

cises  no  influence  in  this  respect.  liarities  in  the  mode  of  arranfcemcat  t4  r* 

In  a  pigeon,  he  found  that  when  the  wires  muscular  fibres.  The  muscular  fibres  of  w^w '. 

oftbemagneto-electricapparatus  were  inserted  it  is  composed,  as  may  be  seco  00  cu»»- 

into  the  cerebellum,  the  heart's  action  became  ing  with  the  microscMw  the  attridci  is  ^ 

more  or  less  laborious  :  %^hen  applied  to  the  heart  of  the  frog  or  other  small  aumaLdonot 
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he  panliel  to  one  another,  as  in  the  ordinary  takes  place  in  the  other  portions  ;  the  8timu« 
muscles,  but  cross  one  another  in  different  di-  lated  portion  is  also  the  part  which  first  be- 
recdons,  many  of  the  bundles  being  at  the  comes  relaxed  in  the  diastole  of  the  organ, 
same  time  observed  to  present  a  more  or  less  In  opposition  to  the  view  above  mentioned 
branching  character.  The  branches  or  divi-  Volkmann*  maintains  that  the  movements  of 
sions  of  one  bnndle  cross  those  of  neighbour-  the  heart  cannot  depend  upon  the  central 
ing  bandies.  In  this  manner  the  fibres  form  nervous  masses.  It  continues  its  pulsations 
a  number  of  reticulated  layers  laid  over  one  after  the  brain  and  spinal  cord  have  been 
another,  while  at  the  same  time  bundles  pass  removed.  When,  however,  the  rhythmical 
from  one  layer  into  the  adjacent  layers,  so  movements  of  a  part  depend  upon  a  nervous 
that  8  more  or  less  complete  intermixture  of  centre,  they  cease  immediately  after  the  con- 
the  fibres  takes  place.  The  fibres  composing  the  nection  between  these  parts  and  the  nervous 
ventricles  also  present  more  or  less  of  this  re-  centre  is  broken.  The  rhythmical  movements 
ticulate  arrangement.  Moreover,  many  of  the  of  the  muscles  of  respiration  depend  upon  a 
fibres  of  the  auricles  pass  into  those  of  the  nervous  centre,  the  medulla  oblongata.  So 
ventricle,  and  vice  versa.  In  virtue  of  such  an  soon  as  this  is  destroyed  they  cease.  In  like 
arrangement  of  the  fibres,  stimulus  applied  to  manner  the  heart,  were  the  medulla  oblongata, 
one  part  of  the  heart  gives  rise  to  a  contrac-  or  any  other  part  of  the  central  masses  of 
tion  in  the  bundle  to  which  it  is  applied :  since  the  nervous  system  the  centre  upon  which  its 
this  crosses  neighbouring  bundles  its  con-  movements  depend,  must  also  cease  pulsating 
traction  acts  as  a  stimulus  to  these,  in  obe-  so  soon  as  it  is  removed  from  the  influence  of 
(lience  to  which  they  also  contract.  In  this  these.  According  to  the  experiments  of 
manner,  the  contraction  is  not  limited  to  the  Bidder,  however,  alreadv  mentioned,  frogs 
fibre,  or  bundle  of  fibres,  to  which  the  stimulus  may  live  for  six  weeks  after  the  spinal  cord 
ii  first  applied,  but  extends  over  the  entire  has  been  destroyed,  the  circulation,  as  seen 
mass.  So  also  the  contraction  of  the  fibres,  in  the  web  of  the  foot,  going  on  as  livelily  as 
vhicharedescribedas  passing  between  the  auri-  before,  and  presenting  no  difference  when 
ties  and  ventricles,  stimulate  the  fibres  of  which  compared  with  that  in  the  healthy  animal. 
the  latter  are  composed,  giving  rise  to  a  ge-  So  also  when  the  entire  central  masses  of  the 
neral  contraction  in  them  also ;  and  in  this  way  nervous  system  are  removed  the  heart  still 
the  successive  contraction  of  auricles  and  continues  its  pulsations  until  the  second  day. 
ventricles  is  produced.  According  to  Schiff,  The  movements  exhibited  by  the  heart,  after 
as  mentioned  by  Valentin,  the  movements  the  central  masses  of  the  nervous  system 
of  the  heart  may  be  reduced  to  the  peri-  have  been  destroyed,  cannot,  according  to 
staltic  or  vermicular  type.  He  holds  that  Volkmann,  be  explained  as  mere  movements 
io  a  certain  part  of  the  muscular  substance  of  irritation,  due  to  the  inherent  irritability 
are  contained  the  nerves  which  preside  over  of  the  muscular  fibres,  acted  on  by  the 
the  movements  of  neighbouring  bundles,  stimulus  of  the  blood  or  of  the  atmospheric 
When  this  contracts,  a  stimulus  is  thereby  air.  Mere  irritability,  acted  on  by  the  stimulus 
given  to  the  nerves  which  supply  the  portion  of  the  blood,  or  of  the  air,  cannot  explain 
o(  the  muscular  substance  immediately  sue-  why  both  auricles  or  both  ventricles  should 
ceedmg ;  so  that  in  this  manner  a  number  of  contract  at  one  and  the  same  time ;  and  just 
progressive  contractions  of  the  successive  as  little  can  we  in  this  way  explain  the  sue- 
tnintlles  of  fibres  are  produced.  The  contrac-  ccssive  contraction  of  auricles  and  ventricles, 
tion  of  the  auricles  or  ventricles  is  thus  not  a  To  explain  the  rhythmical  order  in  which  these 
single  simultaneous  act ;  but  is  made  up  of  a  contnictions  take  place  it  is  necessary  to  sup- 
fXiat  number  of  contractions  succeeding  one  pose  that  they,  like  movements  of  a  similar 
another,  in  the  same  manner  as  is  seen  in  the  kind,  such  as  those  of  the  respiratory  muscles, 
contraction  of  the  intestine.  It  is  the  rapidity  are  regulated  by  a  nervous  centre.  The  fact 
with  which  they  follow  one  another  that  gives  that  the  heart*s  movements  continue  afler  it 
riw  to  the  ap|>earance  of  their  being  simul-  has  been  removed  from  the  body  indicates, 
taneous.  These  contractions  travel  from  moreover,  that  the  centre  upon  which  its 
auricletoventricle,  giving  rise  to  the  successive  movements  depend  must  be  contained  in  the 
contractions  of  these  parts.  He  finds  that  organ  itself.  It  has  been  already  mentioned 
vbtn  a  ring  of  the  muscular  substance  at  the  that  in  different  parts  of  the  heart  are  found 
tvd>e  of  the  ventricle  in  the  frog's  heart  is  small  ganglia.  These  are  believed  by  Volk- 
Ifouivht,  by  local  application  of  the  galvanic  mann  to  be  the  centres  on  which  its  move- 
stimulus,  into  a  state  of  continued  or  spas«  ments  depend.  These,  according  to  him,  act 
medic  contraction,  the  due  rhythm  between  as  organs  from  which  the  impulse  to  contrac- 
the  contraction  of  the  auricles  and  the  part  tion  proceeds :  they  are  also  so  connected 
of  the  ventricle  below  the  contracted  portion  with  one  another  as  to  act  in  concert,  the 
ceases.  When  a  spasmodic  contraction  is  impulses  proceeding  in  such  directions  as  to 
pruduced  In  a  part  of  the  ventricle  by  ex-  give  rise  to  the  regular  succession  in  which 
tmud  stimulus  this  part  may  be  irritated  the  contractions  of  the  different  parts  take 
without  giving  rise  to  any  general  contraction,  place. 

He  also  finds  that  when  a  portion  of  the  The    effects    produced   upon  the  heart's 

\f^tncle  of  a  heart  which  still  retains  its  ir-  action  by  stimuli  applied  to  the  central  masses 

ritahility,  is  stimulated,  the    contraction  is  of  the  nervous  system,  and  upon  which  the 

tocnetimes  seen  to  take  place  in  this  before  it  •  Loc  cit.  p.  616.  &c 
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▼lew  that  its  movements  depend  upon  these  presenting  a  different  arrangeinait  from  tkoie 

parts  is   chiefly  founded,  are  explained  by  in  the  heart,  are,  notwithstanding,  io  at  dott 

Volkmann  as  taking  place  by  reflex  action  contact  with  one  another  as  are  the  Itftcr, 

through  the  medium  of  the  sympathetic  gan-  and  have  equal  facility  for  stionihcing  tke 

glia.     The  fibres  which  pass  from  the  spinal  neighbouring  bundles  to  contrMtioa.    T^e 

cord  to  the  ganglia  stand  to  the  proper  sym-  dependence  of  the  rhythmical  nMyreBKiitB  of 

pathetic  fibres  arising  in  these  m  the  same  the  heart  upon  a  certain  arrangcBMat  of  hs 

relation  in  which  the  ordinary  sensory  fibres  nerves,  and  moreover  that  there  are  ccrtm 

stand  to  the  motor  fibres  of  the  muscles  of  portions  of  the  same  fix>m  which  the  fUBuiii 

animal  life.  to  contraction  proceed,  is  further  indicttcti 

A  conclusive  way  of  determining  whether  by  the  effects,  as  shown  by  Volkinana.  vhxh 

the  movements  of  the  heart,  as  well  as  the  follow  incisions  made  into  the  heart*!  ml^ 

order  in  which  these  take  place, depend,  or  not,  stance.     When  a  transverse  incision  is  umk 

upon  the  ganglia  contained  in  its  substance,  through  the  heart,  between  its  auricles  aad 

would  be  to  ascertain  whether  they  still  con-  ventricles,  the  former  have  been  found  to 

tinue  after  the  ganglia  have  been  extirpated,  continue  their  contractions  much  loncer  tfasa 

These,  however,  are  so  small,  and  apparentlv  the  latter  ;  and  if  a  longitudinal  inoaoe  be 

so  numerous,  as  to  render  such  an  experiment  made  gradually  proceeding  from  apex  to  h^c, 

impossible.     That  the  continuance  of  these  the  rhythm  is  preserved  in  kwth  portioDi  natii 

movements  after  the  brain  and  spinal  cord  is  the  heart  has  been  divided  half  way ;  vhes 

destroyed,  as  well  &s  when  the  heart  is  re-  the  incision  is  continued  further,  however*  the 

moved  from  the  body,  cannot  be  attributed  to  movements  of  either  part  become  irrqgilsr. 

mere  irritability  of  the  muscular  fibres  acted  on  When  the  ventricle  is  divided  transversely  uao 

by  the  stimulus  of  the  blood  or  of  the  atmo-  two  portions,  that  towards  the  apex  ddKr 

spheric  air,  but   must    be    connected  with  ceases  its  contractions  inunediatdy  or  coa- 

nervous  influence,  is  rendered  probable  by  tinues  the  same  only  for  a  abort  time,  wheraa 

several  circumstances,  but  especially  by  the  that  which  is  still  in  conneccioo  with  ths 

observation  first  made  bv  Henry,  and  after-  auricles  goes  on  contracting  as  before. 
wards  by  Miiller  *,  that  solution  of  opium  or  of        It  has  also  been  observed  tbat  in  the 

other  narcotic  substances,  when  applied  to  the  of  the  frog  there  is  one  portion  of  the  «, 

outer  surface  of  the  heart,  does  not  produce  between  the  auricles  wluch  continues  its 

any  obvious  alteration  in  its  action,  whereas  tractions  much  longer  than  any  other  psit . 

when  introduced  into  its  cavities  so  as  to  be  and  in  this  portion  the  greatest  nomber  oftte 

brought  into  contact  with  its  inner  surface,  cardiac  ganglia  and  nerves  are  situated,    b 

their  almost  immediate  effect  is  to  cause  this  was  also  observed  by  Kollikcr  that  the  tmi> 

to  cease.     Again,  when  stimulus  is  applied  to  verse  groove  in  the  frog*s  heart  in  like  Basaer 

one  of  the  ventricles  of  a  heart  wluch  has  exercised  a  marked  influence  on  its  rbythoiical 

just  ceased  pulsating,  the  contraction  thereby  contractions ;  and  here  also  the  gaqghocK 

produced  does  not  commence  at  the  point  corpuscles  and  nerves  are  very  abundant.    Is 

irritated,   as  might    be  expected   were  the  voun^  kittens  and  rabbits  also,  ValentiB  hat 

irritability  of  the  muscular  fibres  alone  con-  likewise  observed  that  the  groove  to  qoeMiM 

cerned,  but  in  the  auricles,  and  is  loUowed  affects  the  movements  of  tbe  heart  very  much 
by  contraction  of  the  ventricles.     Sometimes,        The  opinion  of  Volkmann,  iherribft;  thss 

indeed,  stimulus  applied  to  the  ventricles  is  the  rhythmic  contractiona  of  the  bean  a.T 

followed  by  contraction  of  the  auricles  alone,  connected  with  a  nervous  centre,  and  aictT- 

Even  when  the  stimulus  is  applied  to  the  over  that  this  nenrous  centre  is  the  sjvf** 

apex  of  the  organ,  the  contraction  still  com-  thetic  ganglia  contained  in   the  heart's  fuN 

tnences  in  the  auricles,  and  sometimes  limits  stance,  seems  highly  probable.     At  the  mat 

itself  to  these.     The  regular  order  in  which  time  there  cannot  be  the  least  doubt  tbst  as 

its  movements  take  place,  so  different  from  influence  may  be  exercised  over  these  move* 

those  produced  in  the  ordinary  muscles  by  ments  by  the  central  masses  of  the  oen^« 

direct  application  of  external  stimuli,  would  system. 

imply  that  the  impulse  by  which  they  are        Intettinal  canal*    (Etopkagu^-^Tbt  o^^ 

produced  must  be  conveyed  in  a  certain  de-  phagus  receives  nerve-fibres  both  horn  iss 

finite  direction  to  the  different  muscular  parts  pneumogastric  and  sympathetic.     The  farv.r 

of  which  the  heart  is  composed  ;  and  this  can  is,  according  to  Loiiget^,  the  source  of  i?> 

only  be  supposed  to  be  eflected  through  the  sensibility  as  well  as  of  its  motion*  while  tie 

medium  of  its  nerves.    The  mere  arrangement  sympathetic  presides  over  the  secretioo  of  tar 

of  the  muscular  fibres  of  the  heart  seems  in-  mucus  with  which  its  inner  sur&co  is  hibn- 

sufficient  to  account  either  for  the  general  cated.     Valentin,  however,  as  meotkned  b; 

contraction  of  auricles  and  ventricles  or  for  Longet,  found,  on  initating  the  cerrioJ  por* 

the  order  in  which  these  succeed  one  another,  tion  of  the  main  cord  oif  the  svnqislheskr 

If.in  theca.se  of  the  heart,  the  contraction  of  a  in  the  rabbit,  that  movemenla   were  pfo* 

single  bundle  of  the  muscular  fibres  may  act  as  duced  in  the   middle  portion   of  the  9»>- 

a  stimulus  to  the  neighbouring  fibres,  by  which  phagus  ;  and  contractions  were  also  prodaccd 

they  also  are  excited  to  contraction,  the  same  m  the  thoracic  portion   of  th«  same  ta^e 

thing  oueht  to  take  place  in  the   muscles  when  the  inferior  cervical  ganglMNi  or  c*hc^ 

of  animal  life  :  the  bundles  in  these,  though  of  the  first  four  thoracic  gaqglia  was  initaccd. 

•  MQUer's  Archiv.  1845,  p.  428.  et  8e<^.  •  Op.  cH.  ^  607. 
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LongetfOn  repeating  the  experiments  of  Valen-  tributed,  while  the  rest  of  the  gut  remains 

tin,  fiiiled  to  observe  any  contractions,  and  quite  motionless. 

concludes  that  Valentin  must  have  irritated  Budge  observed  that  movements  were  ex- 

the  poeunogatitric  as  well  as  the  sympathetic,  cited  in  the  ccecum  of  the  rabbit  when  the 

k  is  oaly  (according  to  Longet)  when  the  trunk  of  the  vagus*nerve  in  the  neck  was 

poeumoastric  or  spinal  nerves  are  irritated,  stimulated  by  means  of  the  electro-magnetic 

that  such  contractions  ensue ;  and,  moreover,  rotation  apparatus. 

Bection  of  the  eichtb  pair  is  attended  by  com*  As  in  tne  case  of  the  heart,  so  abo  in 
plete  psnd^sis  of  the  oesophagus.  regard  to  the  intestinal  canal,  stimuli  applied 
AoMoeA.— The  stomacn,  like  the  oesopha*  to  the  central  nervous  masses  have  been  ob« 
gua.  is  supplied  by  branches  of  the  pneumo-  served  to  exercise  a  greater  or  less  influence 
gastric  aoa  sympathetic.  Irritation  of  the  in  exciting  contractions  in  the  intestine, 
^niier  is  almost  always  followed  by  con-  In  animals  newly  killed,  Valentin  has  fre- 
tractioDS  in  this  organ.  Irritation  of  the  (]uently  observed  movements  produced  in  the 
spiimchnic  nerves,  or  of  the  semilunar  gtm-  intestines  by  division  of  the  anterior  and  pos- 
glion,  accordine  to  Longet*,  produces  no  terior  roots  of  the  spinal  nerves.  In  such 
luch  effect.  Valentin,  on  the  other  hand,  experiments,  however,  it  is  difficult  to  ascer- 
(bund  that  stimulus  applied  to  the  main  cord  tain  whether  the  contraction  be  due  to  the 
of  the  sympathetic  in  the  neck,  or  to  the  in-  stimulus  applied  to  the  nerves,  or  whether 
lerior  thoracic  ganglia,  in  the  rabbit,  gives  it  may  not  be  owing  to  the  stimulus  of  the 
rise  to  contractions  m  thi)i  organ.  Volkmannf  air  acting  directly  on  the  intestines  them- 
has  also  found  Chat  when  the  stimulus  of  the  selves.  The  application  of  galvanic  stimulus 
electro*inagnetic  rotation  apparatus  is  applied  leads  to  more  decisive  results.  When,  ac- 
to  the  thoracic  portion  of  the  sympathetic  in  cording  to  Valentin*,  the  wires  of  the  mag- 
the  cat  it  pvea  rise  to  powerful  peristaltic  neto-electric  apparatus  are  applied  to  the 
BioTeiuents  m  the  stomach.  He  also  observed  corpora  quadrigemina  or  medulla  oblongata, 
still  more  lively  contractions  excited  in  the  liveljr  contractions  are  excited  in  the  stomach 
stomach  of  a  young  dog  when  the  same  sti-  and  intestine.  Contractions  were  also  pro- 
niilus  as  in  the  previous  experiment  was  duced  in  the  small  intestine,  great  intestine, 
applied  to  the  sympathetic  cord  in  the  thorax,  and  rectum,  by  application  of  the  same 
or  to  the  greater  or  smaller  aplanchnic  nerves  stimulus  to  the  spmal  cord.  In  CyprinvM 
before  they  enter  the  semilunar  ganglion.  It  ^ca^  Weber  has  shown  that  very  powerful 
would  seem,  therefore,  that,  besides  the  motor  contractions  may  be  excited  in  the  stomach 
fiiamenta  which  are  sent  to  the  stomach  by  by  application  of  the  wires  of  the  electro- 
tbe  potfumpgastric,  it  also  receives  others  magnetic  rotation  apparatus  to  the  posterior 
through  the  medium  of  the  sympathetic.  part  of  the  cerebellum  or  to  the  medulla 
As  regards  the  movements  of  the  small  oblongata.  The  same  stimulus  applied  to  the 
intcstiae,  Ac,  it  is  almost  invariably  excited  spinal  cord  in  the  animal  above  mentioned,  as 
io  contraction  by  irritation  of  the  splanchnic  also  in  dogs«  he  observed  to  be  followed  by 
acnes  or  aemilunar  ganglion.  After  the  movements  in  the  intestinal  canal. 
Biofementa  produced  in  the  intestine  by  the  From  the  experiments  of  Valentin  it  ap- 
kumulus  of  the  air,  acting  upon  them  when  pears  that  the  movements  which  are  excited 
the  cavity  of  the  abdomen  is  laid  open,  have  m  the  intestinal  canal  by  stimulus  applied  to 
nibvided,  contractions  extending  over  the  the  central  masses  of  the  nervous  system,  are 
greater  part  of  the  gut  mav  still  he  produced,  not  produced  through  the  medium  of  the 
>s  «as  first  shown  by  Miiller,  by  application  of  pneumogastric  alone.  In  a  rabbit  which  had 
chemical  irritants,  such  as  potash,  to  the  solar  been  bled  to  death,  and  in  which  the  ab- 
plexQs.  According  to  Valentin,  the  move-  dominal  muscles  were  removed  without 
mrats  produced  by  irritation  of  the  splanchnic  injuring  the  peritoneum,  he  found,  when  the 
acnrea  are  chiefly  confined  to  the  duodenum  wires  of  the  magneto-electric  apparatus  were 
sad  upper  part  of  the  jfjunum,  while  irritation  inserted  into  the  cerebellum,  that  very  lively 
of  die  solar  plexus,  on  the  other  hand,  is  fol-  movements  ensued  in  the  small  intestine,  al- 
lowed by  contractions  which  extend  over  the  though  the  two  vagi  nerves  had  been  prc- 
«boIe  of  the  small  intestine.  Irritation  of  the  viously  divided  in  the  neck.  Budge,  how 
■rmpatbetic  cord  in  the  thorax  as  high  up  as  ever,  finds  that  it  is  only  when  the  two  vagi 
the  fifth  or  nxth  ganglion,  and  aIi»o  in  the  lum-  nerves  have  been  left  that  movements  can  be 
har  fegion,  gives  rise,  according  to  Valentin,  excited  in  the  coecum  of  the  rabbit  by  appli- 
to  distinct  contractions  in  the  small  intestine,  cation  of  the  galvanic  stimulus  to  the  medulla 
while  stimulus  applied  to  the  lumbar  and  oblongata. 

Mcral  portions  acts  very  energetically  upon  The  constipation    and  tympanitis   which 

the  great  intestine  and  rectum.   The  influence  freauently  attend  diseases  of  the  spinal  cord, 

ofthesjrmpathetic  over  the  movements  of  the  in  like   manner    indicate   that   the   central 

iate^inea  la  also  shown  by  the  observation  masses  of  the  nervous  system  exercise  a  cer- 

of  Valentin  that  when  the  branchea  which  tain  influence  over  the  movements  of  the 

pa»s  along  the  mesentery  are  irritated,  con-  intestinal  canal. 

tractions  are  produced  in  the  particular  por-  These  movements,  however,  like  those  of 

^>0M  of  the  mtestine  to  which  they  are  dis-  the  heart,  still  continue  after  the  brain  and 

*  Ob.  cit.  p.  €09.  sjiinal  cord  have  been  destroyed.    Bidder,  as 

t  ltOUer*a  Ar^hir.  1845,  p.  414.,  &c  •  Op.  cit  p.  460.,  &cw 
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cited  by  Volkmann,  fed  several  frogs  with  portions  of  the  sympathetic,         

worms  and  immediately  destroyed  the  spinai  powerful  as  to  expel  the  cooteau  thraofib 

cord :   on  opening  the  animal  twenty-four  the  opening  of  the  urethra.     StioBlai  ip* 

hours  after  wards,  the  stomach  was   found  plied  to  the  same  parts  io  the  fcadk  (hti 

distended  with  tough  slimy  matters :  if,  on  rise  to  contractions  to  the  FsUopoa  tnbei. 

the  other  hand,  forty-eight  hours  were  al»  The  uterus  may,  aceoiding  to  the  oae  ok 

lowed   to   elapse   before  the  stomach  was  server,  be  excited  to  oootiactioB  by  mbIqi 

examined,  it  was  found  almost  empty,  part  applied  to  the  lower  lumbar  and  upper  ncnl 

of  the  contents  having  been  probably  ab-  ganglia,  or  to  the  branches  ghrea  off  frooi 

sorbed,  while  part  had  passed  downwards  these.    The  contraction  in  such  caao  pma 

into  the  intestinal  canaL    The  continuance  downwards  from  the  Fidlopian  tnbei  lomdi 

of   the  movements  of  the  intestinal  canal  the  vagina. 

after  the  brain  and  spinal  cord  have  been        In  regard  to  the  inAoeDce  of  the  oetfiil 

removed,  would  seem  to  indicate  that  these  parts  of  the  nervous  system  over  the  aw«»> 

are  not  die  immediate  centres  on  whidi  their  ments  of  these  organs,  it  would  appear,  froa 

contractions  depend.    The  contractions  which  Valentin's    experiments,    that   ooouicttaa 

take  phice  may  be  e3Eplained  as  due  to  the  may  be  excited  in  the  urinary  bladder  bi 

inherent  irritability  of^  the  muscular  fibres,  stimulus  applied  to  the  spinal  cord.    Tbe 

while  their  type  may  be  said  to  be  owing  to  a  ureters  are  abo  said  to  exhibit  cootiictaoM 

peculiar  arrangement  of  these,  by  which  the  when  the  wires  of  the  nagoeto-elecKnc  ippt- 

contraction  of  one  bundle  acts  as  a  stimulus  ratus  are  brought  into  contact  with  ibe  or- 

to  the  neighbouring  bundles,  exciting  these  to  duUa  oblongata,  or  vrith  the  SfMoal  cord  a 

contraction  also,  and  in  this  way  siving  rise  to  the  cervical  or  thoracic  rc^gions,  as  sbo  vWt 

the  vermicular  movements  of  tne  gut.      It  they  are  applied  to  the  right  optic  thslana. 

seems  probable,  however,  that  they  are  re-  The  same  also  holds  true,  acoordinp  to  kia. 

gulated  by  the  ganglia  of  the  sympathetic,  r^arding  the  vasa  deferentim,  Falloptsa  tabn. 

especially   since  it   has   been   observed    by  and  uterus.     He  has  further  observed,  tha 

Henle*,  that  in  pieces  of  the  intestine  which  often  when  the  stimulus  is  applied  to  ooc 

have  been  cutaway  close  to  the  line  of  attach-  side  of  the  central  nervoua  masses  it  ii  (^ 

ment  of  the  mesentery,  the  contractions  pro*  organ  on  the  opposite  side  which  it  odu^ 

duced  by  application  of  local  stimuli  extend  to  contraction :  thus  stimulus  applied  to  tk 

but  a  little  way  on  either  side  of  the  point  right  optic  thalamus  not  unfreqnently  scti  ot 

irritated,  and  are  comparatively  feeble.  When  the  ureter  of  the  left  Me ;  in  like 

a  part  of  the  mesentery  is  removed  along  with  when  the  right  hemisphere  of  the  ec 

the  portion  of  the  intestine,  they  are  more  is  the  part  irritated  the  contnctions 

powerful  and  more  extended,  and  are  most  ao  times  take  place  in  the  Fallopian  tabes  or 

when  the  intestine  and  mesentery  are  left  in  vas  deferens  of  the  left  side, 
their  normal  relations.  These  organs,  however,  like  those  sbcHJ* 

Gentio' urinary  organs.  —  Contractions    of    mentioned,  exhibit  their  usual  oontiBCtiM* 

the  ureters  have  been  frequently  observed  by  after  they  are  removed  from  the  inioescr  of 

Valentin  f  to  follow  irritation  of  the  abdo~  the  brain  and  xpinal  cord.     The  fret  that  ■ 

minal  ganglia  of  the  sympathetic.    They  pre-  paraplegic  women  delivery  has  takes  p^cr* 

sent  the  same  peristaltic  character  as  those  would  appear  to  show  that  the  coatiactMiB* 

of  the  intestines,  and  pass  downwards  from  ofthe  uterus  are  not  dependent  upon  the  ctt- 

the  kidney   towards  tne  bladder.      In    the  tral  masses  of  the  nervous  system  :  tbii»»i^ 

bladder   contractions  are  more  easily  pro-  shown  by  an  experiment  of  Srgalai  •,  thai  w- 

duced  than  in  the  ureters :  sometimes  shortly  vision  of  the  spinal  cord  in  the  lumbar  rts^^ 

after  opening  the  abdominal  cavity  of  an  in  the  ral>bit  does  not  prevent  the  eoaiplc«>i 

animnl  newly  killed,  the  bladder  contracts  so  of  the  labour.    Bloreover,  it  would  app'>'* 
powerfully  as  to  give  rise  to  an  expulsion  of    from  a  series  of  expcrinients  made  bv  1^*^ 

Its  contents.     Contractions  may  be  excited  fessor  Simpson  of  Edinbuiigli,  that  the  o:«^^ 

in  if,  according  to  Valentin,  by  irritation  ap-  process  of^labourmay  becompleccd^alihnj^ 

plied  to  the  sympathetic  cord  in  the  abdomen  the  spinal  cord  has,  in  great  part,  been  |rt- 

or  pelris,  or  to  the  lower  lumbar  and  upper  viously  removed 

sacral    ganglia;   the    contraction  commonly        Psvif. — It  was  long  ago  aaccrtainrd  H 

commencing  on  that  side  of  the  bladder  on  Pourfour  du  Petit  f,  that    aection  of  t:c 

which  the  nerves  have  been  irritated.    The  pain  cord  of  the  svmpathecic  in  the  w'^ 

last  lumbar  and  firat  sacral  ganglia  are  de-  i>   very  quickly  followed  by  contractiDa 

scribed  by  him  as  having  most  influence  over  the  pupil,  besides  certain  other 

its  movemenU.    In  the  vas  deferens  powerful  The  same  experiment  has  since 


contractions  have  been  observed  by  Valentin  by   Molinelli,   Dupuy,    Reid,  Valcmia.  v*i 

when  stimulus  was  applied  to  the  two  last  lum-  others.^     Molinelli  regarded  tiM  ctfiKC  {r» 

bar  ganglia  :  the  rabbit  and  guinea-pig  were  the  duced  upon  the  pupil  not  as  an  tmaMiiutr 

animals  on  which  this  experiment  vras  made,  effect  of  the  operation,  biu  as  an  afttf  rrui': ; 

In  the  latter  animal  the  vesiculce  seroinales  *  Bolettla  do  rAcademio  do  McdkiMw  torn  .t 

were  also  excited  to  contraction  by  irritation  p*  H^^ 

8|>plied  to  the  lower  lumbar  and  upper  sacral  t  llistoirs  de  rAcadcnK  I7J7,  t7i%  Vmi^  f 

•  Allgemeine  Anstomie,  p.  724.  t  £n  Bndgs,  in  VmofOt**  Arrhiv.  ISr  ^kj-i^ 

t  Op.  ciL  p.  46S.  logi«:be  Hoilkundo,  1862,  Krgiiinai^  IMt 


SYMPATHETIC  NERVE.  467 

b/ Dupuy,  on  tbe  other  hand,  it  was   de-  glion  being  an  organ  interposed  to  prevent  the 
scribed  as  the  immediate  consequence  of  the  transmission  of  stimuli.     Against  this  view, 
same.    Reid  found  in   his  experiments  that  however,  there  is  the  circumstance  that  the 
the  contnction  of  the  pupil  invariably  takes  fibres  still  pass  through  three  ganglia  before 
place  in  the  dog  and  cat,  but  in  the  rabbit  they  reach  the  eye,  the  superior  cervical, 
the  result  is  not  so  constant.     Reid  also  Ckisserian,    and    ophthalmic.      2nd.    They 
showed  that  it  was  not  the  section  of  the  might  be  suoposed  to  arise  in  the  inferior 
trunk  of  the  vagus,  but  that  of  the  sympa-  cervical  ganglion,  or  to  be  derived  from  the 
thetic,  that  was  the  cause  of  the  contracted  spinal  cord  through  the  medium  of  the  rami 
state  of  the  pupil.     According  to  Valentin  communicantes.     If  they  arise  in  the  gan« 
the  effects  produced  differ  considerably  in  glion,   the  section  of  the  sympathetic  cord 
ditferent  animals :  in  the  dog  the  pu()il  be-  below  this,  or  of  the  branches  which  are  con- 
comes  very  much  contracted :  the  contraction  nected  with  the  ganglion,  ought  not  to  give 
is  not  immediate,  but  ensues  within  about  rise  to  any  contraction  of  the  pupil,  this  de* 
half  a  minute  after  the  nerve  has  been  di-  pending,  according  to  Budge,  upon  the  separa- 
?iJed.     Stimulus  applied  to  the  nerve  still  tion  of  the  nerve-fibres  from  their  centre.    In 
causes  the  pupil  to  dilate,  but  in  a  few  mi-  a  dog  which  had  been  put  under  the  influence 
nutes  it  again  contracts,  until  it  is  not  larger  of  chloroform,  the  inferior  cervical  ganglion 
than  the  head  of  a  pin,  and  remains  so  for  was  sought,  and  the  main  cord  of  the  sym- 
montbs.    The  contracted  pupil  has  generally  pathetic  below  the  ganglion,  as  well  as  all  the 
a  circular  form ;  there  are,  however,  occa-  branches  in  communication  with  the  latter, 
sionally  seen    particular   inequalities  in  its  were  divided  one  by  one.     Of  all  these,  onlv 
margin  which   change    from    time  to  time,  one  was  found  which  acted  on   the  pu|)il. 
When  belladonna  is  applied  the  contracted  Division  of  this  branch  sometimes  gave  rise 
|mpil  dilates,   but  does  not  reach  the  size  to  as  decided  contraction  of  the  oupil  as 
which  the  sound  pupil  attains  under  similar  division  of  the  sympathetic  cord  in  tne  neck, 
ctrcumstances.     When  the  aqueous  humour  In  order  to  ascertam  whether  the  branch  in 
i^  tapped     the    contracted    pupil    becomes  Question  has  its  origin  in  the  spinal  cord,  the 
slightly  widened,  while  at  the  same  time  it  following  experiment  was  made.      A  rabbit 
a»unies  a  lon^sh  round  form.     In  the  sound  was  put  under  the  influence  of  ether,  and  the 
etc  when  treated  in  this  way  the  pupil  be-  sympathetic  of  the  left  side  divided  in  the 
comes  diminished  in  size.  neck  ;  the  spinal  column  was  then  opened 

Biffi  found  that  slight  dilatation  of  the  and  the  spinal  cord  cut  across  in  the  region 
pupil  followed  irritation  of  the  ascending  or  of  the  third  dorsal  vertebra,  and  galvanic 
i-arottd  branches  of  the  sympathetic,  division  stimulus  applied  to  the  upper  cut  extremity 
of  these  being  also  followed  by  contraction  of  the  cord ;  straiehtwav  the  pupil  of  the 
of  the  pupil,  though  to  a  less  extent  than  right  side  dilated,  while  that  of  the  left  side, 
takes  pLice  after  division  of  the  sympathetic  on  which  the  sympathetic  had  been  cut,  did 
cord  in  the  neck.  Irritation  of  the  superior  not  vary  in  the  slightest.  From  further  ex- 
cervical  ganglion  gives  rise  to  the  greatest  periments  it  was  found  that  stimulus  applied 
dilatation  of  the  pupil;  so  also  when  the  same  to  the  spinal  cord  below  the  sixth  dorsal  ver- 
i^  extirpated  the  contraction  of  the  pupil  is  tebra  has  no  action  on  the  pupil ;  above  this 
«er)'  great.  point,  however,  and  as  high  up  as  the  fifth 

A  number  of  researches  have  recently  been  cervical  vertebra,  dilatation  was  observed  on 
made,  in  regard   to  this  subject,  by  Budge*  application  of  stimulus  ;   the  portion  of  the 
and  Waller.     When  the  stimulus  of  the  mag-  spinal  cord  which  has  most  influence  on  the 
ueto-electric  apparatus  is  applied  to  any  part  pupil  being  that  in  the  region  of  the  first 
of  the  sympathetic  cord  in  the  neck,  dilata-  three  thoracic  vertebrse. 
tioQ  of  tbe  pupil  takes  place ;  the  part  of  the        As  regards  the  particular  fibres  in  the  sym- 
orr\-e  nearer  the  chest  being,  however,  less  pathetic  on  which  its  sensory  and  motor  en- 
irritable  than  that  higher  up.    The  superior  dowments  depend,  Volk man n*  believes  that 
cervical  ganglion  is  not  only  more  susceptible  none  of  the  fine  fibres,  described  by  him  as 
of  tbe  stimulus  than  any  other  part  of  the  sympathetic  fibres,  are  possessed  of  sensory 
ncrre,  but  the  eflfect  produced  upon  the  pupil  properties    in    their  normal  condition.      In 
alfo  lasts  longer.     The  dilatation  of  the  pupil  support  of  this  view,  he  states,  Ist.  That  the 
maT  be  produced  by  the  application  of  the  number  of  these  fibres  is  greatest  in  parts 
ItaU-anic  stimulus  to  any  part  of  the  sympa-  which  are  least  sentient,  as  is  the  case  more 
thetic,  from  the  inferior  cervical  gsmglion  to  or  less  with  all  the  organs  of  vegetative  life, 
the  ophthalmic  ganglion.     Irritation  of  the  and  especially  with  the  pia  and  dura  mater, 
sympathetic  below  the  inferior  cervical  gan-  and  arachnoid,  with  the  periosteum  and  with 
(rlioo,  however,  has  no  effect  upon  the  pupil,  the  blood-vessels.      The  circumstance  that 
As  regards  the  ori^n  of  the  fibres  in  the  these  parts  are  so  very  seldom,  and  some  of 
sympathetic  which  mfluence  the  pupil,  they  them  never,  the  seat  of  impressions  which 
might  be  supposed  to  proceed  from   three  are  transmitted  to  the  scnsorium,  must,  Volk- 
sources:~lst.  Thev  might  be  ref^rded  as  man n  observes,  raise  a  suspicion  that  the  very 
prolonged  upwards  from  the  thoracic  portion  rich  network  of  nerve- fibres  which  occurs  in 
of  the  main  cord,  the  inferior  cervical  gan-  them  are  not  possessed  of  sensory  pro|)ertii>s, 

•  !W  Bodg^  in  Vi«onlt's  Archiv.  fttr  physio-  ^^  '^^  ^«^"^^«  f  ^"^«*  ^'^  ^P^""""'"'  *" 
W^he  Htilkimde,  1852,  Erginwmgs  Heft  *  Loc.  cit  ^  601. 
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well  as  from  sureical  operations,  would  seem  inflammatory  conditioo,  alfo  ladictti  the 

to  show  that  such  is  the  case.    The  coats  of  same  thing. 

the  blood-vessels  he  considers  to  be  destitute  All  the  fibres  which  are  lenc  £n»  the 

of  sensibility,  inasmuch  as  he  found  that  the  cerebro-spinal  system    to   the  sjnpaihedc, 

operation  of  fixing  the  hsraa-dynaroometer  through  the  medium  of  the  ooonaaicatiBK 

into  them  gave  rise  to  no  distinct  sign  of  branches,  are  probably  derived,  weeatSm  to 

pain.    2nd.  As  regards  the  fibres  which  take  Volkmann,  from  the  posterior  roou  oi  the 

their  origin  from  the  ganglia,  it  seems  in  a  high  spinal  nerves  alone,  and  are  not  therrfoie 

degree  probable  that  they  at  least  cannot  possessed  of  motor  properties.    They  hoU 

convey  impresnons  from  the  organs  which  the  reUition  of  centripetal  or  afiereat  6bfti 

they  supply  to  the  sensorium.    In  order  to  to  the  ganglia  of  the  sympathetic.  The  aotor 

communicate   such   impressions   they  must  properties  of  the  syropathetie  are  thodbfv 

transfer  them  to  fibres  which  do  not  terminate  considered  by  him  to  be  due  cntireiy  lo  the 

in  the  ganglia,  but  are  directly  or  indirectly  fibres  which  arise  in  the  difiereot  gaagfia.  Is 

connected  with  the  sensorium,  and  are,  in  regard  to  those  movements  which,  as  tktdj 

short,  true  sensory  fibres.     Such  a  trans-  stated,  are  excited  in  organs  suppfied  wth 

ference  in  the  normal  condition  does  not,  sympathetic  nerves,  by  irritatioo  of  the  ce»> 

howsver,  appear  to  take  place.     3rd.  It  is  tral  masses  of  the  nervous  system,  VoHlmsb 

not  at  all  probable  that  fibres,  which  in  ani-  holds  that  the  stimuli  to  contraction  ia  the^ 

mals  that  have  been  behoided,  or  are  under  cases  are  not  transmitted    directly  to  tkc 

the  influence  of  strychnine,  show  so  little  organs  in  which  the  oootractioas  are  mm- 

connection  with  the  spinal  cord  that[  stimulus  fested,  but  are  first  conveyed  by  the  fifarei  ii 

applied  to  them  cannot   excite  any  reflex  the  rami  communicantes  to  the  ganflis  of 

movements  in  the  voluntary  muscles,  should  the  sympathetic,   where  transference  to  the 

be  in  a  condition  to  communicate  impressions  proper  sympathetic  fibres  takes  place, 

through  the  spinal  cord  to  the  sensorium.  Thus,  then,  according  to  VoUunana,  rk 

4th.   Division  of  the  cerebro-spinal  nerves  motor  properties  of  the  sympathetie  are  ce- 

which  supply  the  integument  is  followed  by  tirely  aue  to  the  proper  naglioaic  ftro. 

loss  of  sensibility  in  that  part,  although  the  The  pmnful  sensations  wbi<^  are  so«etiBO 

sympathetic  fibres  passing  to  the  same  have  felt  in  parts  supplied  by  the  svmpathetic  »t 

of  cerdwMissp 


been  \eXi  uninjured.      In  the  frog,  a  great  due,  not  so  much  to  fibres 

number  of  fibres  are  sent  from  the  sympatnetic  origin  as  to  an  altered  condition  of  the  ^ 

to  the  cerebro-spinal  nerves,  and  are  along  with  glionic  fibres,  while  the  fibres  which  sit  tcti 

these  distributed  in  considerable  quantity  to  the  to  the  sympathetic  by  the  ccrebfo-spinsl  it>- 

integument :  if  now  the  nerves  in  the  le^of  the  tem  act  as  afferent  or  ccDtripctal  fihrea  t« 

frog  be  divided  above  the  point  at  which  the  the  different  ganglionic  centres,  and  bt  bmsm 

fibres  of  the  sympathetic  join  them,so  as  in  this  of  which  a  connection  is  eatablished  bctwcca 

way  to  leave  the  contiimity  of  the  latter  unin-  the  sympathetic  and  cerebro-spmal  sjstimi. 
jured,  the  limb  is  notwithstanding  deprived  of        According    to  Valentin,  again,  both  the 

sensibility ;  the  power  of  exciting  reflex  action  motor  and  sensory  properties  of  the  ■«•- 

in  the  muscles  of  the  limb  by  stimulus  applied  pathetic  are  due  entirely  to  ccrefafo-ipB*! 

to  the  integument  being  also  at  the  same  time  fibres. 

destroyed.     Division  of  the  fiflh  nerve,  in        It  is  generally  admitted  that  the  lyvp; 

like  manner,  is  attended  by  loss  of  sensibility  thetic  receives  fibres  fi>om  the  anterior  a*  vci 

in  all  the  parts  of  the  face  supplied  by  this  as  from  the  posterior  roots  of  the  cenkfo- 

nerve ;  and  no  reflex  action  can  be  excited  by  spinal  nerves.    The  number  of  these  ttra 

stimulus  applied  to  the  eye,  tongue,  &c.,  al-  must,  moreover,  be  very  considerable, 

though  these  parts  derive  fibres  from  the  dally  in  the  higher  animals ;  it  woohi 

sympathetic,  which  are  not  divided  in  the  probable,   therefore,   that    the   omcot, 

operation.    Although  in  the  normal  condition  especially  the  sensorv  propertieo  of  the 

the  fibres  in  question  are  not  capable  of  com-  pathetic  are  in  part  due  to  these  fibrcL    he 

municating  impressions  to  the  sensorium,  they  experiments  ot  Budge  and  Waller  show.  sU 

may,  however,  according  to  Volkmann,  do  so  most  beyond  a  doubt,  that,  in  the  case  of  the 

in  diseased  states.    In  this  way  the  severe  iris  at  least,  the  motor  fibres  which  pan  tn 

pain  which  is  sometimes  felt  in  organs  sup-  it  through  the  medium  of  the  synpalhcfic  tfv 

plied  by  the  sympathetic,  does  not  depend  so  derived  from  the  spinal  cord.    The  imiwrn 

much  on  cerebro-spinal  nerve-fibres  as  on  stance,  however,  that  the  organs  suwifei  1? 

an  altered  condition  of  the  ganglionic  fibres  the  sympathetic  cannot  be  influenced  bf  the 

themselves.     The  number  of  cmbro-spinal  will,  and  in  the  normal  cooditioa  are  itmutri 

fibres  distributed  to  such  parts  is  too  small  to  beyond  the  ^ere  of  seoaatioo,  woold  ttm 

explain  it.     Severe  pain  is  frequently  felt  in  to  indicate  that  the  eonductiog  P^^^_^ 

bones  when  diseased,  although,  according  to  these  fibres  must  be  modified  by  ue  ^"^     ' 

Volkmann,  these  probably  receive  none  but  ganglia  through  which  they  ( 

sympathetic   filaments.      The   circumsUnce  way  as  Volkmann  supposes. 
already  mentioned,  that  in  experimenting  on        Are  the  ganglia  to  be  regarded 

the  sensibility  of  the  ganglia,  it  has  been  found  of  reflex  action  ?    By  Valentia  •, 

that  these  are  frequently  incapable  of  trans-  and  othera,  they  era  denied  this  preptft^ 
mitting  impressions  until  bv  frequent  irrito-  •  Op.dt  p.6»7,Mqwlsdbf 

tion  they  have  been  brought  into  a  kind  of  f  Op.  dt  p.  676. 
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IVochaska*  seems  to  have  attributed  such  the  neighbouring  bundles,  exciting  them  suc- 

properties  to  the  ganglia,  inasmuch  as  he  ex-  cessively  to  contraction.    How  far  this  is  the 

plains  the  contraction  of  the  heart  by  sup-  case  it  is  difficult  to  determine  ;    it  seems, 

poiing  that  the  impressions  which  are  made  however,  that  the  relation  of  the  one  bundle 

upon  the  inner  surface  of  the  organ  are  trans-  of  muscular  fibres  to  the  neighbouring  bundles 

mitted  to  the  ganglia  by  means  of  sensory  in  the  intestine  is  not  so  different  from  ^hat 

nerres,  and  are  there  transferred  to  motor  it  is  in  the  ordinary  muscles  as  to  explain  the 

nerre-fibres.    Gh*ainger  f,    in    like    manner,  limited  contractions  which  take  place  in  the 

holda  that  the  ganglia  are  centres  of  reflex  latter,  and  the  extended  contraction  of  the 

action,  and  moreover  that  each  ganglion  pos-  former,  upon  the  application  of  local  stimuli. 

sesses  a  distinct  so-called  excito-motorv  sys-  The  opinion  of  Henle*,  that  they  are  of  a 

tern  of  nerves.    From  what  has  been  already  reflex  nature,  the  centres  of  reflexion  being 

stated,  it  will  be  observed  that  Volkmann  the  grey  matter  of  the  sympathetic  ganglia, 

also  holds  the  view  that,  in  the  ganglia,  trans-  seems,  therefore,  to  be  tne  more  probable. 

ference  of  impression  from  one  fibre  to  another  Kurschner  also  adopts  the  view  that  the  gan- 

takes  place.     From  his  earlier  experiments]:,  glia  are  to  be  regarded  as  centres  of  reflex 

howerer,  he  was  led  to  conclude  that  such  action.     On  repeating  Miiller^s  experiment  of 

was  not  the  case.    He  found,  on  applying  irritating  the  solar  ganglion  with  potash,  he 

a  stimulus  to  the  surface  of  the  intestines  obNervea  that  the  movements  thereby  pro- 

iD  a  newly-killed  frog,  that  a  contraction  en-  duced  in  the  intestines  did  not  commence  at 

sued  which  was  not  confined  to  the  part  a  single  point,  but  in  several  different  coils  of 

which  had  been  stimulated,  but  extended  for  the  intestine  at  one  and  the  same  time.    This 

a  considerable  distance  on  either  side.     Af^er  may,  he  says,  be  explained  in  either  of  two 

destit)ying  the  spinal  cord, and  again  applying  ways:  the  stimulus  had  either  afl^ected  di- 

the  stimulus,  he  now  found  that  the  contrac-  rectly  all  the  motor  filaments,  by  which  these 

tion  produced  was  merely  local,  confining  itself  different  parts  of  the  intestine  are  supplied,  or 

to  the  part  irritated.    The  extended  contrac-  only  a  few  of  them  ;  and  from  these  few  a 

tion  first  produced  he  believed  to  be  due  to  transference  took  place,  in  the  ganglion,  to 

reflex  action,  while  the  limited  contraction  in  the  others.     The  latter  he  believes  to  be  the 

the  second  experiment  he  regarded  as  a  mere  true  explanation  ;  for  he  found  it  is  quite  the 

stimulus  movement.    From  the  circumstance,  same,  as  regards  the  extent  of  the  movements, 

nioreover,tbat  the  former  took  place  while  the  whether  the  irritant  is  strongly  or  slightly 

spinal  cord  yet  remained,  and  the  latter  after  applied,  and  whether  a  finely-pointed  rod  of 

it  was  destroyed,  he  concluded  that  it  was  potash  or  a  broad  surface  of  the  same  is  em- 

thereby  proved, — 1st,  that  the  spinal  cord  is  ployed. 

the  centre  in  which  the  act  of  reflexion  takes  The  contractions  which  are  excited  in  the 
place  in  the  movements  of  the  intestine ;  and,  heart  by  application  of  local  stimuli  would 
2nd,  that  the  ganglia  are  destitute  of  such  seem  to  indicate  more  clearly  that  the  ganglia 
power.  Longet  $  also  states  that  it  is  only  are  reflex  centres.  When  a  heart  has  just 
while  the  spinal  cord  remains  that  contrac-  ceased  pulsating  application  of  a  stimulus 
tions  extending  over  large  portions  of  the  gives  rise  to  a  contraction  affecting  the  entire 
intestine  can  1^  excited  by  local  application  organ,  the  contraction,  too,  taking  place  in 
of  stimuli,  the  contraction  so  produced  limit-  the  same  rhythmical  manner  in  which  it 
ing  itself,  after  the  spinal  cord  is  destroyed,  to  takes  place  during  life.  After  some  time,  the 
the  point  irritated.  As  was  shown  by  Henle,  stimulus,  when  again  applied,  gives  rise  to  a 
however,  there  can  be  no  doubt  that  move-  contraction  which  does  not  affect  the  entire 
nents  may  be  excited  bv  application  of  organ,  but  only  the  particular  auricle  or  ven- 
stimulus  to  the  surfiice  of  the  intestine  after  tricle  to  which  it  is  applied,  and  after  some 
the  spina]  cord  is  destroyed,  which  are  as  time  farther  the  same  stimulus  gives  ruie 
extended  as  those  excited  in  the  same  way  merely  to  local  contractions.  The  former 
while  it  remains.  The  contractions  produced  two  seem  to  be,  as  Volkmann  regards  them, 
by  local  stimuli  are  so  similar  both  before  movements  of  reflex  action,  while  the  last  is 
and  after  the  removal  of  the  spinal  cord  as  to  a  mere  stimulus  movement.  The  circumstance 
leave  no  doubt  that  it  can  have  no  share  that  stimulus  applied  to  the  ventricles  in  such 
therein.  The  only  question  is,  whether  the  a  heart  gives  nse  to  contractions  which  com- 
diffia'ence  in  character  between  the  extended  mence  in  the  auricles,  and  therefore  at  a  point 
contractioiia  and  those  which  are  limited  to  distant  firom  that  to  which  the  irritation  has 
the  point  irritated  are  due  to  reflex  action,  or  been  applied,  seems  explicable  only  on  the 
not.  Bv  Valentin  and  others,  the  extended  supposition  that  the  impression  thereby  pro- 
contraction  ta  explained  in  the  same  way  as  duced  is  conveyed  to  a  nervous  centre,  and 
they  endeavour  to  explain  that  of  the  heart,  here  transferred  to  fibres  proceeding  to  the 
by  fuppoaing  a  particular  arrangement  of  the  part  in  which  the  contraction  commences, 
muscular  fibrea,  by  means  of  wnich  the  con-  The  following  experiment  of  Volkmann 
tr;ictioo  of  one  bundle  acts  as  a  stimulus  to  would  also  appear  to  favour  the  view  in  ques- 
tion. He  destroyed  the  spinal  cord  in  a 
•OpwiiniiocB,t,  it  p.  169.,  as  quoted  by  Longet  newly  beheaded  frog,  and  satisfied  himself 
t  ObacrvatioQS  on  th»  Stnictnre  and  Fonctions  of  "^  °^ 
tkf  Spiiul  ConL 
;  MlUler**  Arrhiv.  1888,  Einl  TheiL  p.  15.,  8cc  *  Froriep's  Neue  NoUxen,  band  xiL  p.  247.,  as 
I  Op^  du  p.  577.  quoted  by  KUrscbner. 

aa  3 


470  SYMPATHETIC  NERVE. 

that  no  reflex  action  could  be  produced  in  that  while  a  lively  inflamnalion  and  oornal 

the  voluntary  muscles.     The  heart  was  then  suppuration  take  place  in  the  wound  of  the 

laid  bare,  and  during  an  interval  of  101  minutes  limb  the  nerves  of  which  have  been  left  en* 

its  pulsaiions  were  counted  at  fourteen  dif-  tire,  the  wound  in  the  limb  whose  ncfrei 

ferent  times.    Five  minutes  after  destruction  have  been  cut  scarcely  inflames  at  all,  sod 

of  the  central  organs  thev  numbered  72  per  only  a  thin  unhealthy  discharge  is  foraed. 

minute ;  thirty  minutes  afterwards  they  were  Lesions  of  the  spinal  cord  have  abo  ben 

48  per  minute.     After  this  they  were  found  observed  to  be  followed  sometimes  bv  morti- 

to  average  between  45  and  51  per  minute,  fications  of  the  paralysed  Umbs,  and  this  with 

He  then  crushed  with  the  blow  of  a  hammer  such  rapidity  as  woiud  seem  to  indicate  tfait 

one  ofthe  hind  feet;  and  now,  diuing  the  104th  they  stand  to  one  another  in  the  fdatiooof 

minute  after  the  spinal  cord  had  been   de-  cause  and  effect.    The  tendency  to  skmgluai 

stroyed,  counted  70  pulsations.     Thus,  then,  observed  in   typhus   and  other  diseases  «• 

two  hours  after  the  operation  of  destroying  tended  with  great  dq>reanon  of  the  functioai 

the  spinal  cord,  we  have  a  sudden  increase  of  of  the  nervous  system  would  also  seem  to 

20  beats  in  the  minute,  which  admits  of  hardly  indicate  connection  between  the  natritiveprD* 

any  other  explanation  than  that  given   by  cesses  and  the  nervous  system. 
Volkmann,  that  it  was  due  to  the  stimulus  ap-        It  has  been  already  noticed  thai  hnodMs 

plied  to  the  foot  being  reflected  to  the  nerves  of  the  sympathetic  pass  along  with  the  aite- 

of  the  heart  through  the  ganglia  of  the  sym-  ries  in  considerable  numbers ;  some  of  thea 

pathetic.  being  apparently  distributed  to  their  costs. 

Influence  of  the  twnpathetic  on  the  vegetative  while  others  accompany  them  into  the  sub* 

procetiet,  —  According  to  some,  these  pro-  stance  of  the  diflerent  glandular  organs,    h 

cesses  go  on  independently  of  any  influence  has  also  been  stated  that  sympathetic  fibro 

exercised  by  the  nervous  system,  while  others  have  been  observed  to  join  the  cerebro-spioil 

maintain  that  the  two  are  more  or  less  in-  nerves,  and  to  run  peripherioUly  with  them  to 

timately  connected.  Ofthe  latter  some  believe  the  diflerent  organs  of  animal  life.     From  th-i 

that  the  sympathetic  is  the  only  part  of  the  distribution  of  the  sympathetic,  it  has  beeo 

nervous  system  by  which  such  influence  is  held  that  it  is  in  a  peculiar  manner  ooonecfird 

exercised,  while  others  hold  that  it  exercises  with  the  nutritive  processes.     That  it  doc^ 

no  influence  in  this  respect  which  is  not  also  exert  an  influence  over  the  nutritive  pn^ 

exercised  by  the  cerebro-spinal  system.  cesses  is  seen  from  the  efiecta  which  feilov 

There  can  be  no  doubt  that  in  the  plant  division  of  its  branches.     In  addition  lo  coe* 

the  processes  of  nutrition  take  place  without  traction  of  the  pupil  section  of  the  syinpe- 

the  co-operation  of  anj  nervous  influence ;  thctic  in  the  neck  naa  also  been  obaerved  to 

and  in  tne  same  way  m  the  embryo  of  all  be  followed  by  a  disturbed  state  of  the  cir- 

animals  they  go  on  for  some  time  before  any  culation  in  the  eyeball,  giving  rise  to  swd!in< 

trace  of  nervous   tissue  has  appeared.     In  and  inflammation  of  the  cornea,  a  shriakiiK; 

the  animal  after  birth,  however,  they  appear  of  the  eyeball,  and  at  the  same  ttme  to  sa 

to  be  more  or  less  influenced  by  the  nervous  increase  in  the  lachrymal  secretion.     In  soim 

system.    This  is  rendered  probable  by  several  of  the  experiments  of  Dr.  John  Reid,  the  iik 

circumstances,  such  as  the  effects  of  various  jected  state  of  the  conjunctiva  took  place  m 

powerful  mental  emotions  and  of  morbid  states  the  course  of  a  few  minutes  after  the  opera* 

of  the  nervous  system  upon  digestion,  on  the  tion.     In  a  dog,  in  which  he  had  divided  t&c 

secretion  of  the  saliva,  tearn,  &c. ;  the  effects  common  trunk  of  the  vagus  and  sympatheuc 

of  the  same  upon  the  heart  and   capillary  as  high  up  as  possible,  Valentin  *  obscncd 

vessels.    This  is  also  shown  by  the  changes  that  the  secretions  ofthe  eye  were  voy  onir^ 

which  take  place  in  the  nutrition  of  parts,  increased,  remaining  so  even  after  the  Up^ 

when  the  nerves  by  which  they  are  supplied  of  several  months.    The  same  eflecta  vtre 

have  been  divided,  or  after  lesions  or  the  also  observed  by  him  after  extirjiacioo  of  the 

brain  or  spinal  cord.     Thus,  as  shown   by  superior  cervical  ganglion  in  the  same  anims^ 

Mngendie,  section  of  the  fifth  nerve  is  very  Dupuy  found,  on  removing  the  superior  cvr« 

quickly  followed  by  distension  of  the  blood-  vical  ganglion  of  both  sides  in  the  bone,  thai 

vessels  and  inflammation  of  the  conjunctiva,  besides  the  effects  above  described  the  opf*" 

sclerotic,  and  other  psirts  of  the  eye,  which  tion  was  followed  by  an  anaaarcoos  cooaitioa 

may  terminate,  in  the  course  of  two  or  three  of  the  limbs  and  an  eruption  on  the  ^hoUe 

weeks,    in   complete  disorgami^ation  of  the  cutaneous  sur&ce* 

eyebalL     It  has  also  been  found  that  sec-        Schiff*f  found,  when  the  two  upper  &^ 

tion  of  the  nerves  of  a  broken  limb  prevents  racic  ganglia  in  the  dog  or  rabbit  were  rc- 

the  due  formation  of  callus.     The  experi-  moveti,  that  the  animal  did  not  surrire  tir 

ments    of    Drs.  Sharpey  and   Baly  on   the  operation  for  more  than  thirty-lour  houn; 

salamander  also  prove  that  parts  are  repro*  the  heart,  in  the  meanUme,  pulsated  vrrj 

duced  much  more  slowly  and  less  perfectly  quickly  and  forcibly.    On  examinadoo 


when  the  spinal  cord  has  been  destroyed  to  death,  the  blood-vessels  of  the 

a  certain  extent  than  under  opposite  circura-  were  observed  to  be  distended  with 

stances.     When  wounds  are   inflicted  upon 

both  limbs  of  an  animal,  and  the  nerves  of  *  Op.  cit  p.  428.,  as  qnotedl  by  Looml 


the  one  limb  are  divided  while  those  of  the        t  I>e  vimotoiiAbBaM»flncophiili,p.sr.,ai^a»i 
other  limb  arc  left  entire,  it  has  been  found    ^7  Valcntip, 
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while  8  partly  fluid,  partly  solid  exudation  the  temperature  and  blood-vessels  continue  I 

aurrounded  the  heart,  forming  in  some  {larts  have  not  been  able  to  ascertain :   they  are 

adhesions  between  it  and  the  pericardium.  certainly  not  so  permanent  as  the  contraction 

From  the  experiments  of  Krimer  it  appears  of  the  pupil.     While  this  remains  contracted 

that  division  of  the  renal  nerves  gives  rise  for  weeks,  or  even  months,  no  difference  in 

to  changes  in  the  constitution  of  tne  urine,  the  condition  of  the  two  ears  can  be  distin« 

According  to  his  observations  this  fluid,  afler  guished  a  week  or  so  after  the  nerve  has  been 

the  nerves  have  been  divided,  contains  al-  divided.* 
buiaen  as  well  as  the  red  colouring  matter 

of  die  blood,  these  increasing  in  the  same  •  The  elevation  of  temperatnn,  accoiding   to 

proportion  as  the  normal  ingredients  diminish  Bernard,  begins   immediately  after  the  nerve  is 

10  quantity.     Similar  results  were  also  ob-  divided,  and  is  so  quickly  developed  that  in  a  few 

tained  by  Brachet*  in  dividing  these  nerves,  minatee,  in  certain  circunMtances,  the  difference  in 

u«  «..!.  *K«  .^.n.i  .**«..»  ^w^A  »;»!.  ;*  »!«»  »«.^o«  temperature  of  the  two  sides  of  the  head  may  nae 

He  cut  the  renal  artery  and  with  it  the  nerves  ^  ^g^^  ^o  centigrade.  This  difference  of  tempera- 

leading  to  the  kidney,  and  then  connected  the  ture  is  perfectly  appreciable  to  the  hand,  but  is 

two  extremities  of  the  cut  vessel  by  means  better  determined  by  introducing  a  small  ther- 

of  a  canula  so  as  to  keep  up  the  flow  of  blood,  mometer  into  the  nostril  or  ear  of  Die  animal    Re- 

The  fluid  which  passed  off"  by  the  urethra  "oy**  "^  ^«  •"P®."'*'  ""^^^^  ganglion  is  foljow^i 

^nuined  .fibrin  and  albumen  as  well  as  the  S;i^L'J'^J4eT^^  T^^.^  'r^L'X^o^ 

red  colouring  matter  or  hiematine.  Analogous  intense,  and  more  durable.    Aiter  section  of  th« 

experimenU  were  also  performed  by  Miiller  sympathetic  cord  in  rabbits  the  phenomena  of  ex- 

and  Peipers.'l'    A  ligature  was  applied  around  cess  of  sensibility  and  calorification  are  scarcely 

the  renal  vessels  of  the  dog  and  sheep  so  observable  beyond  five  to  eighteen  days,  while  in 

ughd,  «  to  d«troy  the  nerve^  «.d  .gain  ^„,£\Z\^^V"i,:'%:,t^iS'i^ 

relaxed  in  order  to  allow  the  circulation  to  animals  the  penistance  of  the  phenomena  may  be 

be  re-established.     Only  in  one  case  did  they  regarded  as  indefinite:  in  a  dog  in  which  the 

observe  the  secretion  of  urine  continue  in  the  superior  cervical  nnglion  of  the  left  side  had  been 

kidney,  the  nerves   of  which  had   been  de-  removedall  the  phenomena  of  excess  of  sensibility 

stroked,  and  in  thu  case  it  contained  blood  as  ««*  calorification  due  to  that  operation  were  very 

.1    '  • .                  .  I      rri.     I.*  J          u    le        >  intense  a  year  and  a  half  after  the  extirpation  of 

al«  hippunc  acid.     The  kidney   itself   was  ^^e  ganglfon,  when  the  animal  was  sacrificed  for 

more  or  less    ii\|ectcd,  and   rapidly  became  other  purposes.    The  temperatore  of  the  side  of  the 

disorganised.  head  on  which  the  operation  has  been  performed  is 

As  regards  tlie  influence  of  the  sympathetic  nearly  the  same  as  that  of  the  central  parU  of  the 

00  the  circulation,  it  has  been  already  stated,  body,  such  as  the  abdomen,  thorax,  or  rectum; 

»K«»  .i;.,:-:^ ^r  •i!« -. *i.»»u  :..  •u-  «««v  sometimes,  however,  it  is  hinier,  being  40®,  while 

that  division  of  the  sy  mpatheUc  in  the  neck  ^^  tem^ture  of  the  inter^  p^rU  is  38o  to  S^. 

tt  followed  very  rapidly  by  distension  of  the  The  increaae  of  temperature  m  also  attended  by 

ve^Aels  of  the  conjunctiva.   From  experiments  an  increase  in  the   activity  of  the  circulation, 

lately  made  by  Bernard,  it  also  appears  that  as  is  very  distinctly  seen  in  the  ear  of  the  rabbiu 

in  the  rabbit  the  vessels  of  the  ear  on  the  But  in  the  following  days,  or  even  on  the  day  after 

lime  side  in  like  manner  become  immediately  **>*»  pperatjon,  the  vascular  turgescence  diminishes 

T^  J   ,     .  "•^  ■""""^»  rrv  u   ""'•"^*""*'*v  oinsiderably,  or  disappears,  while  the  heat  of  the 

titstended  with  blood,  so  that  the  ear  appears  f^e  continues  to  be  V^  weU  developed.    It  is 

quite  red,  while  at  the  same  tune  its  tempe-  found,  by  passing  the  bulb  of  a  small  thermometer 

rature,  as  well  as  that  of  the  whole  side  of  into  incisions  properly  made,  that  the  elevation  of 

ihelk'c  rises  so  considerably,  that  the  dif-  temperature  observed  on  the  superficial  parts  of  the 

ftrence  between  it  and  that  if  the  opposite  !»«id  extends  to  the  deeper  P^rts  as  well,  and  even 

•  1     .      ..    .      .                 •  ui     ^     *i-    'r       L  into  the  cavity  of  the  cranium  and  substance  of  the 

Mde  la  distinctly  apprecwble  to  the  touch,  ij^ain.    This  L  better  observed  after  extirpation  of 

This   expcnment    I    have  repeated   several  the  superior  cervical  ganglion.    The  blood  itself, 

times,     in  a  rabbit  to  which  ether  had  been  which  returns  from  parts  so  heated,  also  possesses 

pven,  the  temperature  of  the  two  ears  rose  »  higher  temperature.    The  side  of  the  head  on 

to  about  96<^  F.,  the  vessels  at  the  same  time  ^,^'<^»>  ^^«  temperature  has  been  «>  raisetl  presents 

i^- u   !•  /     II      rvu^     .u  *:^  ... .-  also  a  greater  resistence  to  the  effecU  of  heat  and 

h*ing  much  distended.     The  sympathetic  was  ^^^  ^^^  ^he  animal  is  placed  in  a  stove  where 

utcn  divided  about  the  middle  of  the  neck  :  the  ambient  heat  is  ereater  than  that  of  the  bo<ly ; 

ftburtly  thereafter  the  temperature  of  the  ear  while  the  sound  side  becomes  warmer,  the  other 

on  the  side   on   which  the   nerve  was   not  <l^>e8  not    When  placed  in  a  colder  medium  than 

aitided,  sunk  to  85«,  and  ita  vessels  became  »<«  o^°  .^^l^^^'lu''*'?!'^  "^SJ^»**.  te-J^P^^ature 

-^.,^L   1^ I-  .  «  i_j       rpu-.   4.^. ^^*...»  ^r  more  repidly  than  the  other.    There  is  also  a  sort 

much  less  distended.      The  temperature  of  ^^  exaltaUon  of  vitality  on  the  side  on  which  the 

the  tar  on  the  side  on  which  the  nerve  hul  operation    has   been   Derformed.  the  involuntary 

peen  divided,  still  continued  as  high  as  95  ,  movements  continuing  longer  on  this  side  than  in 

it%  teasels  also  remained  distended,  and  were  other  parte  of  the  body, 

fclt  pulsating  forcibly.    On  examining  the  two  ,^  When  the  cephalic  extremity  of  the  cut  synapa- 

<s«  Mbow  or  so  afterwards  thetempera-  .^^^^^^  "TSi!.*  ^f  "'  ^'iT*^;^'  ??^  ^^^ 

, r.u  V^           L  "•^"•"'""  **^  ^^••r**'*  the  pupil  become  larger,  but  all  the  other  phe- 

ture  of  that  upon  the  side  on  which  the  nerve  nomena  which  followed  division  of  the  nerve  disap- 

hsd  been  divided,  was  still  felt  to  be  dis-  near,  and  the  opposite  Uke  place;  the  pupil  becomes 

tinctly  wanner  than  the  other:   its  vessels  larger  than  that  ofthe  opposite  side;  the  eyeball  pro* 

•ere  also  still  distended,  and  pulsating  for-  jecte;  the  vascularisaUon  disappears ;  and  the  tcm- 

ciWy.    How  lone  the  effecU  produced  upon  l^^^^^  «nks  below  normal.  ^  hen  the  galvamsa- 

J      .Aww  •v«^  uav  «m«^w  pivuuvv^  -j*  ^^^  ^  Stopped,  then  the  phenomena  caused  by 

section  of  tne  nerve  reappear. 

*  OpL  (it  pi  326.  By  Walter  and  Brown  Seqnard  the  elevation  of 

t  t>e  Ncrroram  in  Sacretlooes  Action^  p.  26.  temperature  is  attributed  to  an  increased  afilux  of 

H  H   4 
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The  experiments  of  Walther  on  the  frog  the  mere  action  of  the  Btmospbcric  i^.   b 

would  also  indicate  that  the  circulation  is  a  newly  killed  young  rabbit,  in  wbicb  tue 

more  or  less  influenced  by  the  sympathetic*  part  of  the  yena  cava  next  the  besrt,  si  vcU 

When  the  fibres  which  are  sent  by  the  sym-  as  the  rijght  auricle  were  pubttiag,  he  fboDd 

pathetic  to  the  nerves  of  the  lumbar  plexus  on  applying  the  wires  of  tbe  magoeto-ckctnc 

were  divided,  he  found,  on  examining  the  apparatus  to  the  right  ventricles,  that  sB  cm* 

circulation  in  the  web  of  the  foot,  that,  al-  traction  in  the  vessel  immediately  cesMd. 
though    at   first  undisturbed,  it  very  soon        Whatever  influence  tbe   nervoos  tpum 

afterwards  increased  in  rapidity.     The  ca-  exercises  over  the  processes  of  nutiitisn,  it 

pillaries  appeared  to  be  dilated,  and  contained  would  seem  that  the  sjrmpatfaciic  canoot  be 

fewer  blood  corpuscles  than  corresponded  to  regarded  as  the  only  nerve  conccned ;  tkt 

their  calibre ;  the  increase  in  their  diameter  cerebro-spinal  system  also  appears  to  Atn 

equalled  from  one  sixth  to  one  eighth  of  the  therein.     In  addition  to  what  has  beta  il- 

calibre  of  the  vesseL    After  a  time  the  ra-  ready  stated,  p.  470.,  there  sre  also  other 

pidity  of  the  circulation  again  diminished,  fiicts  which  fiivour  such  a  view.    Thus  Ms* 

and    in     some    parts    it    became   stagnant,  gendie  found  that,  where  the  spina]  cord  «■ 

Bidder  f ,  on  the  other  hand,  could  not  in  divided  in  tlie  region  of  the  neck,  a  Snt- 

his  experiments  satisfy  himself  that  any  dila-  ganisation  of  the  eyeball  followed,  limiWr  to 

tation  of  the  capillary  vessels  took  place,  that  which  ensues  upon  divisiooofchc  fiftk 

Walther,  however,  has  performed  the  ex*  nerve.     Schiff*  has  observed  that  »bea  tk 

periment   so    frequently,  and   so  uniformly  cms  cerebri  or  optic  thalamus  in  tbe  nkkk 

with  the   same  result,  that  he  regards  the  was  cut  across,  the  secretions  of  tbe  ittettsd 

dilatation    of  the  capillary  vessels  as  con-  canal  become  altered;   the  cxcrcmtBts  «t 

stant.  slimy  and  mingled  with  Mood  ;  the  dMtios 

There  are,  moreover,  certain  experiments  is  interfered  with,  the  animal,  towanb  the  mi 
made  by  Valentin  which  show  that  the  of  the  first  week,  losing  all  appetite  for  feoi 
branches  of  the  sympathetic  which  are  dis-  After  death  the  mucous  membrane  of  tke 
tributed  to  the  walls  of  the  blood-vessels,  stomach  and  bronchi  was  found  to  be  noie 
exercise  an  influence  over  their  contractions,  or  less  injected  with  blood,  the  fonncr  sbs 
Thus,  when  stimulus  was  applied  to  the  tho-  being  softened.  Similar  appeafancei  vat 
racic  portion  of  the  sympathetic  in  the  horse,  also  observed  in  the  upper  half  of  the  mti 
he  observed  that  the  thoracic  aorta  and  tho-  intestine.  That,  moreover,  the  iuflycace  t%' 
racic  duct  diminished  in  calibre  to  a  much  ercised  by  the  sympathetic  over  these  pro- 
greater  extent  than  could  be  attributed  to  cesses  does  not  differ  from  that  excraM  bt 

the  cerebro-spinal  system,  b  indicated  bj  the 

blood  dae  to  paralysis  of  the  blood  vessels.    Bcr-  wcumstance  that  several  glaiidular  oepoi, 

nard,  on  tbe  other  hand,  believes  that  the  phe  >uch  as  the  mammary  and    salivafy  glwih. 

nomena  ar»  not  dne  to  the  effects  of  paralysis  of  the  derive  their  nerves  chiefly  from  cenfaftvifaBil 

blood  vessels,  but  are  active ;  they  are  of  the  same  nerves. 

nature  as  the  vascular  turgesence  which  arises  in  a         From  th^  t^n^mt^nf*  nf  Ar»*l4rmatA  ^km 

secreting  organ  when  It  p^ses  from  a  sUte  of  repose  ;,  .^T.  .!L!!?^I^         ®  .  J™5     Jt^ 

to  an  wtive  discharge  dTSnction.  and  rese^  '^  ^^^^^  m^>  however,  that  tbe  fangfiooic 

the  afHux  of  blood,  and  increased  sensibility  around  system  of  nerves  is   more   intimately  coo* 

a  recent  wound  or  foreign  body  in  the  living  tex-  nected  with  these  processes  than  tbe  strirtlf 

tures ;  phenomena  which  are  not  dne  to  mere  para-  cerebro-spinal  nerves  are.  Thus,  8chiCfbiia^ 

lysis  of  the  arteries.  _*,      ^  >«  «ga«4  to  the  fifth  nerve,  that  wbea  it  wi. 

The  sympathetic  is  the  only  nerve  section  of  ai«iaLa  u-...  ^ .l    u^:         j^  ^^__     ^ 

which  is  followed  by  an  exalutfon  of  temperature.  T***^  between  the  bnun  and  OaascnsD jiaa* 

^>ection  of  the  fifth  nerve  Bernard  fbond  to  be  fol-  S"^">  ^be  destruction  of  the  textures  of  the 

lowed  by  diminution  of  temperature  on  the  corre-  ej^eball  follow  more  slowly  then  when  it  » 

spondin^  side  of  the  head.    When  the  facial  nerve  divided  between  the  ganglioD  and  the  txe. 

was  divided  at  its  exit  from  the  cranium,  an  eleva-  |n  the  frog,  also,  when  the  lumbar  plcxos  n 

the  same  side  were  also  divided.    If  the  facial  was  months  without  any  disturbance  bcm|  ob- 

alone  divided  then,  after  a  few  days,  the  tempera-  served  in  the  nutrition  of  the  limb ;  but  whet 

ture  returned  to  an  equality  on  both  sides  of  the  several  of  the  lumbar  ganglia  wcfe  rcoiotci, 

face.    Tlie  calorification  produced  by  section  of  the  dropsical  effusion  into  tbe  abdonmal  ntki. 

facial  nerve  Bernard  attributes  to  the  division  of  ai»*l  iniittmiM<i*:««n  ^i* »k^  „.^tn — . i:..^ '. 

sympathetic  fibres  which  join  the  nerve  during  its  J?'**  1""?^°??^        '      i  P«^<«fV«^  «^  * 

course  through  the  temporal  bone.    He  al.H>  found  ^"l*  **«**"  ^'  ^n«  annnal,  ensued  m  the  cwir^ 

that  when  the  anterior  or  posterior  roots  of  the  of  two  wecks.f  Axmann  t»  as  quoted  b?  ^t- 

spinal  nerves  goini;  to  form  the  sacral  plexus  were  lentin,  divided  at  their  roots  the  nerves  wb<b 

divided,  the  temnerature  was  not  Jncreeyd  but  sttppty  the  posterior  e>treniity  in  the  hK. 

dimmished     ^ee  Monthly  Jouma^  of  Med.  Science,  but  in  no  instance  obt«crved  tl»i  the  oner- 

Alarch,  lKo4.    Original  paper  m  Gazette  MMicale,  »•  „  _..  c  u i   u  jT-      ll  •    .l- 

Janvier,  1»54.  ^*^"  ^"^  followed  by  any  disturbance  m  the 

Bud^e  finds  that  removal  of  the  porUon  of  the  nutritive  processes :  wounds  of  the  soft  ten- 
spinal  curd  termed  by  him  the  ciliospinal  region,  is  tures  as  well  as  of  the  bones  healed  as  rapall? 
attended  by  an  increase  of  temperature  on  the  cor- 

r(*'«ponding  side  of  the  bead  in  the  same  manner  as        *  He  vi  motori4   basioa  inrmrbaH.    bl   Jm«  «* 

when  the  sympathetic  is  divideil  in  the  neck.  quoted  bv  Yalentia. 

•  MQller^s  Aivhiv.  1844,  p.  449.  f  Op.  cit  p.  87. 

t  Ileule  and  l*feufier*s  Zeitschrift,  band  iv.  p.        {  De  (yanglioram  SyaUmatia  Stra^iari  iva  un 

Ua.  4**"in<  Fnuctiouibna    Berlin  IH4*  ••  *«« 
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t9  in  the  lound  1^.     When  he  divided  the  Hamani  fabrica,  xaa  et  Morbis,  Paris,  1828.    L. 

trunk  of  the  lumbar  nerves  below  the  spinal  ^•'^^  Dissert,  sist^ns  nexus  Nervi  svmpathid 

pngli.  the  U|i»  .bec«ne  gnulu.Hy  pde.  iu  ^  l^^Z^^'^  W^'  tfJSH. 

pyroent  cells  diminisbing  to  mere  points ;  the  ^^jid  I  p.  197.   Lanqenbeek,  Icones  Anatom.  ncurol. 

itnictures  softened  ;  the  liver  and  kidney  no  faac  iii.,  Gotting.  1826.     AnuUd,  Dissert,  inau^.  de 

loiiger  secreted  ;    whUe  dropsical   effusions.  Parte  cephal.  Nervi  s^inpathid  in  Homine,  Heidel- 

containiitt  the  deroenU  of  the  bile  and  uric  bm,  1826, 8vo.;  also  in  TiedemannundTreviranus, 

acid,  at  the  same  time  took  place.   The  blood  ^^^^^l  d^  W^utiVe?*Ner^ens  it^ ^ 

conwscles  9bK>  gradually  disappeared.     The  MeSschen  in  W  und"  PhysioT^HS'aiSt'  beaib. 

Tosels  of  the  spinal  cord  and  of  its  mem-  Hiedelbci^.  1880, 4to.  TTeAmoin, Tabula* Nervonim 

branes  became  very  much    distended  with  Uteri,  Heidelberg,  1822.    Varrentraffp,  Obaerrat 

blood.    When  the  lower  portion  of  the  sym-  Anatom.  de  Parte  cephalica  Nervi  sympathid,  etc, 

pathetic  cord  on  either  side  was  removed,  the  ^^^'^U?? •  ^^'^-  f'fe  Neurolog.  BcobachtuDgen, 

Ld.v««Uof  the  hind  leg  and  pelvic  organ.  ^':r^'^^^^7^,!'^yan  ^'iM^^J^  t'i^. 

became  h^ly  congested  ;  the  contractility  of  ferentia  et  nexu  inter  Nervoe  vitas  Animalia  et  Or- 

the  muscubtf  tissue  in  the  legs  and  in  the  panics,  I^eyd.  1834.    G»ftav,  De  Nervo  sympatbico, 

pelvic  organs  disappeared.     Blood   was  ex-  Eevd.  1884.    Pawtrzo,  Richercbesperimentalisopra 

travasated  into  the  bladder  and  rectum,  secre-  >„  Nervi,  littera  del  Profess.  Paniaia.   al  Profess. 

ikw  of  urine  ceased,  and  dropsical  emisions  ^*'^'!*°*'  ^*^?'  ?^*^.  ^^"^^  ^^**-  "S'*??*- 

V    w.  uiHici^vwicu,  ouu  uivp«i«.«  i:uuiMuuo  etmicro8.de  Systematis  nervosi  Structura,  Berbn, 

took  place     The  circumstance  that  section  of  isss,  4to.     C.  Krause,  Synopsis  Icon,  illus.  Ncrvo- 

lensory  nerves  ia  followed  by  derangement  in  rum  Systematis  Gangiiosi  in  Capite  Horn.  Hanover, 

the  nutritive  processes  much  more  quickly  1889.    Bourgery,  Mem.  snr  rEztremit^  ceph.  da 

than  simiUr  lesions  of  motor  nerves  is  also  ex-  g»»^  Sympath.  Compt  Rendus.  1845.    rateaw, 

pUb^  by  Volknuuin  «  doe  to  the  fijct  of  ^„Sr^n^  mr"ir^jSrDS«J;:S'o 

tht  former  containing  a  comparatively  larger  .{gtens  Formationis  ac  Evoluiionis  Nervi  avmpa- 

oamber  of  fine  or  sympathetic  fibres.  tbici  una  cum  DeanripUone  eiusdem  Nervi  decnrsus 

in  Animalibus  quibusdam  Vertebratis,   Monachi, 

BiBijooBAraT.        WUHm,    Getebri     Anatomia  ^836.  Kraiue,  Synopsis  Icone  illustrata  Nervorum 

N«rTonuiiqneD6scriptio,Am8ter.  1683.    Pottrfow  Svstematis  gangliosi  in  Capite  Hominis,  Hanover, 

i»  Ptik^  U4m,  de  rAcademie,  des  Sc  de  Paris,  lo39.     Horn,  Keperta  quiedam  circa  Nervi  svm* 

ir27,  pw  8.    Bergem,  Dissertatio  de  Nervo   inter-  pathid  Anatomiam  Tabulis  ouartis  lithographicis 

wuli,  1781 ;  alM>  in  Haller,  Dissert.  Anat  torn,  ii  lUu^trata,  Wireeburgi,  1839.  Bobert  Lee^  The  Ana- 

PL  871.     Hatter,  Respic  H.   G.  Taube,  De  vera  tomy  of  the  Nerves  of  the  Uterus,  London,  1841, 

Xffvi  Interoostalis  Origine,  G<(tting.  1743.    DispuL  ^'^^^  plates ;  and  on  the  Ganglia  and  Nerves  of  the 

Asat  torn,  ii.,  et  in  Opera  Minora,  torn.  I    Httber,  Heart,   LoiuL  Mrd.  Gaz.  Nov.  1846,  &c      JoUrt^ 

EpifltAnat  ad  Wigaud,De  Nervo  intercostali,&c,  R^l»-  ^^  1«  Nerfs  de  TUt^rua,  Compt  Rendus, 

Outing.  1744.    AettAaner,  Descript  Anat  Nervo-  Mai,    1841,    ^  882.     Bidder  und    Volkmann,  die 

mm  CanUaronim,  Frankfort  et  Lips,  1772.     C.  G.  Selbsttadigkeit  des  sympathischen  Nervenayatems, 

ilMlerMA,  Frag.  Descript.  Nerv.  Cardiacorum,  Lud-  durch  Anat.  unterauch.  nachgeif iesen,  Ldpzig,  1844. 

*iK  Script,  NennO.  vol.  ii    JohnMitme,  Essay  on  nhe  ^to.    KoUiker,  die  SdbsUindigkdt  und  Abbllngig. 

Gtnglioos,  1771.      Haatet  DiaserUt.  de  Gangliis  keit  des  sympathischen  Nervensystema  durch  Anat. 


•Mttmin.  ioLudwig.  Script  Neurol.,  tom.  iv.  p.  27.  1846.    Bolnn,  On  the  GanKlia,  Ac.  of  the  Skate, 

>ru/7M,  Anat  Annat,  lib.  i.,  De  Gangliia  et  Plexu-  Compt  Rendus,  1847.    B,  Waaner,  Sympathi«chcr 

k«  nervonim,   Modens,   1779,  in  4to.      Tabuln  Nerv.  Ganglienstructur.  &c.,  Handwttrterbuch  der 

Ncarokigica    ad    illuatrandnm    Hiatoriam    Anat  Physiologrie,  Band  iii    /*.  H.  Bidder,  sur  Lehre  vun 

canliaoomm  Nenroram,  &c  Pavi«,  1794.  W.  Hun-  dem  YerhiUtniaa  der  Ganglienk&rper  an  den  Nerven- 

^w,  Aoatonical  Description  of  the  human  Gravid  ff«™«  J^eip^g,  184J.     C.  K  Axmamn,  De  Gang- 

I  t<rtt^  and  ito  Contents,  Ix  "  "  ''    ^^  *        '^'  ^ 

lalmitt  Nrrvomm  thoracis 

1>3,  in   foL     Gtrrardi,   E  . 

>l"f«iic«,  1791;   also  in  Script  Neurol,  tom.  iii.  (•/.  Drummond.) 

Hmmtnim^  Do  Corporis  humani  Fabrici,  tom.  iv. 

Y  &M.  Porioi,  Description  du  Nerf  intercosUl  dans 

rUomme,  M6n.  do  PlnsUtut.  NaUonal.  torn.  iv.         TEGUMENTARY   ORGANS.     In  en- 

tJ/*V-i5?T^:^**'*r'i-  VyJ*' «'<>"»"«•  ^^^'  deavouring  to  deal  with  so  lar^e  a  subject  as 

a^i^V^ftiS^s^^^^^^^  t^tegumentaryorgans  of  animals,  witL  the 

Arthiv.  Baad.vii    /i«db^  Einige  Bemerkungen  ^vmXs  of  an  article  bke  the  present,  it  ap- 

ti^^n  <Imi  SvmpathiscKen  Nerven,  Abhandlungen  peared  advisable  not  to  attempt  to  enter  into 

«1<T  IWriiaer'Aeademie,  1818,  et  1815-16.     Bibet  et  minutiie  of  detail  (which   indeed   fall   more 

'*~f*i  R«^,  Anat  et  Phyaiol.  M^m.  de  la  properly*  within  the  province  of  those  who 

^^V^^^TK^^^^r.y^^  'r  r "*  •'TT^  ''^>'  *"*  •«  ^'  '^  »r 

AuifU  Ncrve^aar,' Meissen,  1817.     Wtber,  Ana-  «*>*«  *<>  regard  these  organs  as  a  system  in  the 

t'<mu  comparau    Nervi  sympathid,  Lip&   1817.  sense  of  Bichat  —  as  a  sort  of  loological  class 

/><T*f,  Observat  et  Experiment  aur  TEnlivement  <— whose  members,  the  tegumentary  oi^pins  of 

^^  Gaacliooa  guttorauz*  des  Nwrfa  trisplanch.  particular  animals,  are  but  special  modifica- 

t  r*.r!f^  ^rr*'i??"'-  *'?i^/^l!:;>*5  *1«^  «>'>««  of  one  geneml  plan.     In  reflecting  how 

i'«o.  xzxvii  n.840.      Wwtxer,  De  Corporis  hu-  ^,  .       ._.  ^  i>*iji.  -t 

««««  Gan^iorinD  ikbrica  atque  uau  Mon^phia,  t^is  might  best  be  done,  however,  I  was  met 

beriuv  1817.    J,  F,  Lobttem,  De  Ne\n  sympathid  nt  the  outset  by  certain  difficulties  and  per- 
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plexitis  whose  solution  anpeare  to  me  to  be  the  (idull.    What,  iu  fiict,  b  ibe  Sm  pnoM 

wsemial   to  any  philosophical  treatment  of  which  takes  place  io  the  anbrjo,  >bca  ibe 

the  subject,  and  to  the  consideration  of  which  germinal  disc  is  once  formed  ?    It  k  ■  «■- 

I,  therefore,  propose  to  devote  the  following  ratioiiinto  two  layer8,by  tbeiet^in(l^)watB 

Prelimman/  Section.  the  outer  |iortion  of  the  primitive  na  al  ■ 

9  I.  My  first  difficulty  was  to  find  an  answer  process  of  growth  independent  of  ibt  m  ibc 

to  the  question,— What  constitutes  a  tegu-  Inner  portion.     Where   these  two  ««  ct 


»  tegu-  inner  portion.     Where   these  I—  —  - 

raentaryorganasdistinguuhedfromanyother?  pbnes  of  growth,  as  they  mght  be  aM, 

The  most  obvious  definition  of  an  iatrgu-  meet,  the   genu   readily  separates  iata  t« 

infn/  or  Ugumeniary  organ  is,  of  course,  —  pontons,  Che  outer  of  which  is  the  u-cillal 

that  which  forms  the  external  covcrinp  of  any  lerom     layer,    the    primordial    t^umealM; 

animal --rucB*,  on   the    other  hand,    being  system ;  while  the  inoer  is  the  maam  Ifi. 

that  which   IS  contained.     More   strictly,   it  the   primordial   viieus.     Of  eourae  cvb  of 

may  be  said  that  the  integument  constitutes  these,  while  actuaOg  integument  and  iatcMc. 

that  free  surface  of  an  animal  which  is  ex-  represents  poi™/ia//y  a  great  d«l  n»ie,-iW 

teroal  to  the  edges  of  the  oral  and  anal  aper-  former,  for  instance,  in   the   higher  saiiBh 

tijres,  or  where  the  former  alone  exists,  to  Ui  becoming  eventually   diSferaitiited  ipto  tbc 

edre.     Now  these   definitions   are   perfectly  proper  tegumeiiCary  system  and  a  grtU  pMi 

BufGcieot  so  far  as  surface  is  concerned ;  but  of  the  nervous,  the  ntuscuUr,  and  the  m- 

Buppose  we  make  a  section  perpendicular  to  cular  systeius ;'  but  what  I   wkh  U  dirw 

the  surface,  where  does  integument  cease,  and  attention  to  at  this  monteot,  is  the  tcl,  ttat 

where  does  viscus  begin  ?     So  far  as  I  am  ibis  first  differentiation  into  integunoit  uii 

aware,  no  elucidation  of  this  point  has  hither-  viscus  proceeds  from  the  setting  up  til  !■« 

to  been  undertaken,  and  yet,  for  want  of  it,  independent  lines,  or  r«her  planeiof  ptniK 

the  greatest  confusion  prevails  in  the  nomen-  in  the  germinal  raembrwiea. 

clature  of  those  organs  which  constitute  the  In  the  Hydra  and  Hvdroid  Polipespw 

outer  wall  of  the  animal  frame.  rally.wehavetheessenceoflhisembi^ooLcKiie 

Intimately'  connected  with  this  question,  and  as  a  persistent  condition.     If,  in  ftcl.  the  boti 

indeedrormingapBrtofit,iBasecond.  Inman  or  almost  any  organ  of  one  of  tbex  saiu^ 

and  the  higher  animals,  there  is  an  uniTersally  be  examined,  it  will  be  found  (««  Hemat  •» 

recognised  distinction  of  the  integument  into  the  Structure  of  the  Meduss,  PhiL  TtttL 

two  portions,— the  f;iiiJmnu  and  the  dernin,-  isig)  to  be  composed  of  two  distinct  bub- 

and  these  terms  have  been  extended  to  all  b runes,  an  inner  and  an  outer  Q^.  3(0.  •  L 

anbiHls.     But,  if  we  inquire  what  constitutes  The  junction  between  the  two  U  iliKiiici;» 

an  epidermis,  and  what  a  derma,  no  definite  marked  by  a  clear  line, »  hich  would  elsr-bot 

answer  is  to  be  met  with.     It  may  be  said  that  be  called  a  basement  membrane  («).   Eitrmn 

the  derma  is  vascular,  while  the  epidermis  is  and  internal  to  this,  there  ia  a  layer  ol  loor; 

nonvascular ;  or  that  the  epidermis  is  a  simple  tissue,  consisting  of  a  homoKenam  pen|J»i 

cellular  homy  structure,  while  the  derma  is  with  minute  hnbedded  endopluta  C  Doda  ) 

complex  and  fibrous ;  but  these  cliaracters,  As  we  proceed  towards   the  free  wirfcct, " 

applicable  enough  among  the  higher  animals,  find    that   a  process  of  vacuolatioD  aod  ctU 

fad  completely  with  thelower.  lulation  takes  pUce  in  the  perpLut,  until  ^ 

Thus,  in  the  majority  of  the  Invertebrata,  coarsely  cellular  appearance  with  whidi  c«n 

the  derma  cannot   be   said   to   be   vasculiir,  one  is  acquainted  is  produced, 
while,  on  the  other  hand,  the  epidermis,  or 

its  representative,  assumes  the  stnicture   of  Fig.  303. 
fibrous  tissue,   bone,  cartilage,  dentine,   and 
enamel.  —  acquires,    in     fact,     the    utmost 
complexity,  and,  instead  of  posscssinga  homy 
nature,    contains  chitin,    cellulose  or  calca- 

Fullowing  Mr.  Bowman,  —  who,  of  course, 
when  ho  wrote  his  well-known  article  on 
"  Mucous  Membrane,"  in  this  Cyclopsdia, 
could  not  contemplate  the  new  questions  to 
which  tlic  progress  of  ten  years  would  give 
rite, — many  regard  that  whicii  ts  external  ti 


^-^' 


"  basement  iiiembronc "  as  epidermic,  that  (                                            jK^ 

which  is  internal  to  it,  as  dermic  structure.  ^       ^'-^ 
Thia  test,  however,  fails  us  where  we  most 

want  it;  for  among  the  lower  animals,  and  in  b^*^ "'"'  *"  *""*'  "'""''™»«!  '■  ^*^  ■*" 

some  inti^mentary  organ,  among  the  higher,  '„,  ,;oui.g  msmmaJ  j  l^epdvalsi  4<l-~ 

membranes  identical  in  structure,  or  rather  •       °                >       r- 

in  htructurelessness,  with  "basement"  mem-  In  the  Hydra,  then,  we   have  the  wlu> 

brnnes,  may  be  met  with,  forming  the  surface  thickness  of  the  body  divided  into  two  ;•'■ 

of  what  are  assuredly  epidermic  organs.  tioni  by  a  line,  on  each  side  of  which,  ianrk 

I  believe  that  here,  as  elsewhere,  the  only  and   oiitwarda,  there  is  an  Ineraaaing  hue- 

ultimate  appeal  lies  to  development,  both  as  logical    metamorphosis    or     diftn«isik«i 

it  occurs  in  the  embryo  and  ai  it  goei  on  in  There  is  a  median  pine  if  ao  dj^trrantf-  ■. 
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M  it  might  be  termed,  external  and  internal  Polypes,  the  higher  forms  are  double  animals, 

to  which,  b  a  sone  of  indiffkrent  Uuue,  while,  and  a  section  of  their  bodies  is,  morphologic 

still  more  remote  again,  is  a  zone  of  meta»  cally  speaking,  like  a  section  of  two  Hydrs, 

Kurpkoted  Htsue,  The  absolute  stnicture  of  the  one  contained  within  the  other.    Both   the 

two  layers  thus  produced  is  yery  similar*,  so  intestinal  parietes,  and  those  of  the  body,  pre* 

much  so,  that,  as  is  well  known,  either  may  sent  the  same  distinction  into  a  central  plane 

perform  for  a  time  the  function  of  the  other,  of  no  differeniia£ion,  from  which  growth  and 

The  distinction  between  the  integument  and  metamorphosis  proceed  inward  and  outward 

the  mucous  membrane  in  a  morphological  on  the  two  respective  suifaces,  as  that  ob- 

fioiot  of  view,  however,  is  as  strongly  marked  served  in  the  parietes  of  the  Hydra. 

as  in  the  most  complex  animal.    The  integu-  ^    The  formation  of  this  so-called  membrana 

ment,  in  fact,  grows  from  witliin  outwards — ^it  intermedia,  in  fact,  appears  to  result  from  a 

U  endogenous,  its  youngest  portions  being  repetition  of  the  process  which  gave  rise  to 

internal:   the  mucous    membrane,    on    the  the  two  primary  layers  of  the  germ.     The 

odter  hand,  grows  from  without  inwards —  previously  central  pianeofno  difirenHation  is 

its  youngest  portion  is  external,  and  it  is,  replaced  by  two  others,  from  which  growth 

therefore,  exogenous.  and  metamorphosis  proceed  in  the  same  way. 

We  have  here,  I  believe,  the  fundamental.  The  result  is,  of  course,  the  division  of  the 

and  the  only  essential   distinction,  between  germ  into  three  layers  — a  central  and  two 

true  hUegumfnUay  or  **  efndenmc**  structures  superficial  (inner  and  outer)  planes  of  meta- 

and  all  others.   An  miegumcniaiy  or  epklernuc  morphosed  tissue — and  two  planes,  whence 

ftrgmjorms  or  hoijormed  a  part  of  ike  external  growth  and  metamorphosis  proceed. 

twface,  and  growi  endogenowdy  ;  Us  youngest  It  results  from  all  this,  that,  among  the  higher 

ftortnn  and  plane  of  no  differentiation  being  animals,  the  true  homologue  of  the  integu- 

^Tfcted  numds,  ment  of  the   Hvdra  is  the  epidermic  layer 

If,  for  instance,  we  compare  the  young  skin  alone.  Butitwouldbeexceedinglyinconvenient 

of  a  mammal  with  the  body  of  the  Hydra,  we  to  change  the  accepted  meaning  of  '*  Integu- 

fthall  find  preciaely  the  same  planes  and  sones.  ment "  on  this  ground  ;  and,  therefore,  I  shall, 

Ftg,  303.  B,  represents  a  perpendicular  sec*  throughout  the  present  article,  consider  as 

tion  of  the  integuments  or  a  fbtal  lamb  3^  int^ment  —  the  outermost  plane   of  indif- 

inches  long,  (a)  marks  the  position  of  the  line  feretit  tissue  in  the  anhtuU  body,  with  its  external 

of  00  diffmnttation  separating  the  epidermis  ond  internal  arete  of  metamorphosis  coUectivefy; 

from  the  derma ;   on  the  outer  side  of  that  Ihese  being  simply  the  expressions  of  two  pro* 

fine  lie  the  cloae-aet  endoplasts  of  the  deepest  cesses  of  growth  in  opposite  directions^  and  their 

la)ef  (rrte)  of  the  epidermis,  which  are  dis-  ^"^  of  contact, 

posed  somewhat  perpendicularly  to  the  sur-  It  must  not  be  supposed  that  this  phrase- 
face.  On  the  inner  side  are  the  less  approxi-  ology  involves  any  hypothetical  views:  the  fact 
sated  endoplasts  of  the  outer  youngest  layer  that  any  integumentary  organ  consists  of 
of  the  derma,  more  or  less  parallel  to  the  sur-  these  three  portions  will  be  found  to  be  either 
^.  From  a  to  6,  lies  the  epidermic  area  of  distinctly  stated  or  implied  by  all  writers, 
metsmorphosia,  the  indifferent  tissue  becoming  and  is  indeed  obvious  enough  on  inspection, 
rpuiually  converted  into  flattened  horny  cells.  But  though  the  facts  be  old  enough,  this  ex* 
From  a  to  r,  on  the  other  hand,  is  the  dermic  pression  of  them  is  unfortunately  so  new,  that 
vea  of  metamorphosis,  the  indifferent  tissue  I  know  of  no  existing  terminology  by  which 
graduallv  changing  into  connective  tissue.  it  can  be  properly  enunciated.     The  term 

It  will  be  observed  here,  that  as  the  whole  [^  Epidermis/'  (or  instance,  at  present,  though 

wroos  layer  of  the  germ  corresponds  in  struc*  it  denotes  the  important  character  of  the 

ture  with  the  epidermis  only,  of  the  fully  direction  of  growth  to  which  I  refer,  implies 

formed  animal,  so  the  whole  integument  of  even  more  Ktrongly  the  simple  cellular  struc- 

tHe  Ilydni  corresponds  with  what  is  usually  ture  of  an  organ ;  so  that  to  speak  of  "  Epi- 

coQsiderod  as  only  a  portion  of  the  integu-  dermic"  bony  or  fibrous  tissue  woukl  sound 

neat— the  epidermis — o^  the  mammal.    The  almost  contradictory.    Again,  all  these  distinc* 

dcnaa,  or  true  skin  of  the  latter,  would  not  tions,  which  have  been  shown  to  exist  between 

fome  at  all  under  our  present  definition  of  the  two  elements  of  the  integument,  equally 

iotegament,  since  it  has  all  the  morphological  hold  good  with  regard  to  the  mucous  mem- 

duracters  of  the  mucous  layer  of  the  Hydra,  branes.     Now  we  have  a  term  ••  Epithelium  ** 

<v  of  the  germ ;  t.  e.  its  youngest  layer  is  ex-  for  the  epidermic  element  of  the  latter ;   but 

t>Yul,  its  growth  is  exogenous,  and  the  mc-  there  is,  as  far  as  I  know,  none  for  the  ele- 

t^pmrpbotis  of  its  tissue  takes  place  fh)m  ment  which  corresponds  with  the  derma.   Nor 

vithin  ootwardt.  have  we  any  word  for  the  boundary  line  be- 

In  fact,  in  all  animals  higher  than   the  tween  the  endogenous  and  exogenous  areas 

Hidroid  Polypes  (possessins  therefore  a  vis-  of  growth  —  the  term  "  basement  membrane" 

ciral  cavity)  we  find  a  complication  of  struc-  expressing  only  an  accidental  character  of  the 

'ore,  correspondiog  with  that  which  is  pro-  tissue  immediately  on  one  or  the  other  fidea 

duced  m  the  germ,  when  the  **  membrana  in*  of  that  line, 

UrimnSn"  divides  into  its  parietal  and  intes-  Although  with  great  reluctance,  then,  I  fieel 

tinal  lamina.    C*oropared  with  the  Hydroid  compelled  to  propose  two  or  three  new  terms, 

which  may  have  general  application,  not  only 

*  I^oogh  aoC,  as  it  is  commonly  said,  identical,  to  the  integumentary  organs,  but  to  dll  other 
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membranes  which  possess  free  surfaces 
and  definite  directions  of  g^rowth  and  meta- 
morphosis. 

The  boundary  line  —  passing  through  in- 
different tissue — between  any  two  such  op- 
rraite  areae  of  growth  and  metamorphosis, 
term  the  Protomorphic  line.  The  whole  ex- 
ternal (free)  area  of  metamorphosis  I  call  the 
Ecderon ;  the  entire  internal  (deep)  area  of 
metamorphosis,  the  Enderon, 

It  will  be  observed  that  these  definitions  rest 
wholly  upon  the  mode  of  growth,  and  leave 
altogether  out  of  consideration  the  structure 
of  the  resulting  tissue.  In  (act,  as  I  have  al- 
ready said,  an  extensive  study  of  the  integu- 
mentary organs  convinces  one  at  once  that 
mere  structure  affords  no  base  for  homology ; 
the  ecderon,  for  instance,  presenting  every 
variety  from  the  structurelessness  of  a  homo- 
geneous membrane,  as  in  the  Taeniadse,  to  the 
complex  combination  of  the  so-called  enamel, 
dentme  and  bone,  in  the  scales  of  Placoid 
Fishes. 

It  is,  I  venture  to  think,  no  small  evidence 
in  favour  of  the  importance  of  these  consi- 
derations that  they  enable  us  to  carry  still 
ftirther  the  doctrine  of  the  identity  of  struc- 
ture of  plants  and  animals  sketched  by  Cas- 
E»ar  Wolff,  and  developed  in  our  own  times 
|V  Schwann.  If  we  make  a  transverse  sec- 
tion of  the  growing  limb  of  a  vertebrate  ani- 
mal, leaving  out  of  consideration,  for  the 
moment,  the  vessels,  nerves,  and  muscles,  we 
observe  from  the  surface  inwards,  1st,  the 
ecderonic  area  of  metamorphosis;  2nd,  the 
integumentary  protomorphic  line ;  3rd,  the 
enderonic  area  of  metamorphosis ;  4th,  the 
periosteal  area  of  metamorphosis ;  5th,  the 
protomorphic  line,  formed  by  the  indifferent 
tissue  between  periosteum  and  bone ;  6th,  the 
osteal  area  of  metamorphosis,  within  which 
lies,  7th,  the  cartilage  resulting  from  the  me- 
tamorphosis of  the  tissue  of  the  primitiye  axis 
of  the  limb. 

Now,  if  we  compare  this  with  the  growing 
shoot  of  a  young  exogenous  plant,  we  meet 
with  exactly  the  same  series  firom  without 
inwards.  There  is,  1st,  the  epidermis,  which 
commonly  becomes  replaced  by  a  cork  or  peri- 
dermal  layer,  just  as  the  primary  epidermis 
over  a  nail  is  thrust  aside  by  the  subjacent  and 
subsequentlv-formed  horny  matter ;  or,  as  the 
homy  **  epidermis"  of  a  Skate  is  pushed  aside 
and  replaced  by  the  calcareous  placoid  spine. 
Beneath  this  ties,  2nd,  a  protomorphic  (or 
camhial)  line,  from  which  metamorphosis  into 
periderma  goes  on  outwards,  while  inwards  it 
passes  into,  3rd,  the  metamorphosed  tissue  of 
the  mesophloeum.  Next  to  this  comes,  4th, 
the  metnmorphic  area  of  the  endophloeum 
or  liber;  within  which  is,  5th,  the  proto- 
morphic line  of  the  cambium,  which  becomes 
nietiiroorphosed  on  its  inner  surfiice  into,  6th, 
the  wood ;  within  which  lies,  7th,  the  pith, 
the  result  of  the  metamorphosis  of  the  pri* 
mitive  axis  of  the  shoot. 

I  have  endeavoured  to  rentier  these  relations 
obvious  by  the  diagram  (>%.304.),  which  may 
be  taken  for  a  section  (rom  centre  to  surfiice 


of  a  fietal  limb,  or  of  an 
outer  protomorphic  line 
periderma   and  mesophloeam 

J^.304. 


or 
in  the  pkst; 


between  ecderon  and  eoderon  in  the 
o^,  inner  protomorphic  line  between  fiber  mi 
wood  of  pkint,  between  bone  and  yoMim 
of  animal ;  6,  b\  cork  and  epidemic  \Mjm  of 
plant ;  cellular  epidermis  and  scale  of  sbimL 
fish,  e,g. ;  e,  mesophlceiun,  endcron  (dcim) ; 
d^  liber,  periosteum ;  r,  e\  wood  and  pith,  booe 
and  cartilage ;  x,  axis;  y,  surface. 

The  consideration  of  YegeCaUe  sti  Dtluw 
will  aid  us  even  further  in  understamfim  ^ 
manner  in  which  the  different  vaiiedes  oif  is- 
tegumentary  organs,  with  which  we  ihill  msl 
are  formed.  For  it  is  well  known  thst  tk 
outer  covering  of  a  plant  may  nhiaMelf  be 
constituted  in  one  of  three  wajs.  1.  tk 
original  cellular  ecderon  may  penait  i^ 
changed.  2.  The  **  epiderm  "  peisJuiag,  s  k 
minated,  but  otherwise  structureless  **  aink,* 
may  be  developed  upon  its  outer  stflKt, 
attaining  sometimes  a  very  considersUetbc^* 
ness.  3.  The  original  epidermis  is  csit  oC 
its  place  being  taken  by  tne  devdopaeBtofi 
new  layer  of  different,  usually  snberoui  coa* 
stitution,  beneath  it,  which  then  goes  m 
growing  endogenously,  and  constitnlfi  ik 
permanent  int^umentary  surface.  Ko«,«t 
find  a  precise  parallel  for  all  these 
in  animals.  In  the  soft  integument  of 
Moilusca  and  Vertebrata  the  first 
obtains,  the  general  surface  of  the  ii 
being  constituted  by  the  cdlular  "cpidnn.'' 

In  the  Annulosa,  on  the  other  naad,  fse 
intesument  has  certainly,  in  many  cases,  mi  1 
think  probably  in  the  great  nuyoritf  ,  the  c^ 
racter  of  a  ycgetable  aiticle,  coostttiaf  si  it 
does  of  Uyers  developed  from  the  outer  ht* 
face  of  the  cellubr  ecderon.  In  thb  wst  aho 
I  believe  that  all  molluscan  ahelb  are  tirmti 

Lastly,  the  fish-scale  produced  alUKictkrr 
beneath  the  cellular  ecoeroo  or  rpiiltfw^ 
but  growing  endoj^enously  after  the  auinrr 
of  a  true  (Jerome  structure^  ■PP*"*.  ^  ^ 
precisely  analogous  to  the  corky  periima 
of  the  plant ;  and  aa  the  latter,  thoosk  «  " 
not  the  original  epidermis,  takes  its  pbre  mi 
grows  in  the  same  way,  so  in  the  fi*k  tk 
scale,  which  is  assuredly  not  a  cMSttttm  «f 
the  cellular  ecderon,  yet  rcproMnts  it  bah  a 
position  and  in  mode  of  growth. 

§  2.  Morpkohgyoftkemiegmmemit^''hm 
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embrvxae  tMe  o(  all  anioula,  and  id  the  adult 
coodrtioa  of  man;  of  the  lower  forms,  the  in- 
iq^uocnt,  connituted  u  above  deGned,  fonuB 
I  coniinuoat  invefltment  otrer  the  turface  of 
ihe  bod;  without  any  importaDt  procewes  or 
imgulamiea.  Such  i<  tbe  case  in  manj  of 
the  WomM,  Polypes,  and  lower  Molluwa. 
From  Mid)  umple  forms  of  integument  aa  these 
the  MM  rudimentary  kinds  of  appendages  or 
UfomeoUTf  oisans  are  produced  in  one  of 
two  ways, — eitoer  the  outer  portion  of  the 
tcdtiwi  it  thickened,  and  as  a  spine  or  as  a 
plate  projects  beyond  the  common  lurlace  — 
r,  g.  cells  of  Hydroid  and  Polyzoic  Polvpes  : 
or  the  whole  integument  is  developed  into  a 
■pine-like  or  plate-shaped  process,  as  in  the 
totalled  **  bracts  "  of  the  Diphyds,  and  in  all 
tKe  qiines,  hairs,  and  scales  of  the  Insecta, 
Crustacea,  sod  Arachnids. 

The  shells  and  platea  of  Molluaca  and  Arti- 
culsta  belong  principally  to  the  former  division, 
betngumple  laminated  thickenings  of  the  outer 
portioa  of  the  ecderon.  In  the  Vertebrata 
the  iot^ment  bat  rarely  possesses  apnen> 
(bfcs  of  so  simple  a  nature.  Simple  platea 
of  this  kind,  however,  coat  the  surface  of  the 
beaver'i  tail,  in  which  animal,  according  to 
Hoisinger,  "  the  «>idermis  is  divided  by  a 
pru  Dundier  of  clefla  into  hexagonal  por- 
iiMu  4  line*  long,  whose  whole  edges  ad- 
here  to  the  cutis.  They  usually  coiuist  of  a 
couple  of  superimposed  larainn  identical  in 
■trurturewiib  the  rest  of  the  epidermis  "  (I.e. 
p.  168.).  The  polygonal  horny  plate*  of  the 
Oidoaia  are  of  the  same  nature.  The  scale* 
on  the  undtf  surface  of  the  tail  of  the  rat  and 
etJKr  radenta,  and  on  the  tarsi  of  birds,  are 
liaiilsrly  constituted;  but  here  one  edge  is 
thrown  np,  and  we  have  a  transition  to  the  scales 
or  the  PwigDlin,  —  to  those  of  Onhidta  and- 
Utant, —  and  to  the  nails,  claws,  hoofs,  and 
liolkiw  boms  of  Hammals,  and  the  horny 
•ihcatbs  of  the  heak  of  Birds,  all  of  which  era 
cositnicted  on  essentially  the  same  plan,  being 
divaticulaof  the  whole  iotr^ment,  the  outer 
UiTT  of  whow  ecderoD  has  undergone  homy 
Bcismofphosu. 

Amoi^  tbeae  the  nails,  horns,  and  hoofs  of 
■mmsiii  present  certain  complexities  of 
UTsngemant  which  entitle  them  to  particular 

-VnSi  are  flattened  horny  plates  developed 
hxn  the  npper  aurfkce  of  the  phalangeal  in- 
lepiBnit  only ;  they  ore  free  at  their  distal 
titimitics,but  laterally  and  at  their  proximal 
esj*  (hey  are  enclosed  within  raised  ridges  of 
ibe  vbok  integuments,  the  naU  walU.  The 
nderon  beocaU)  them  in  the  space  which  is 
called  the  "  bed  of  the  nail "  is  raised  into 
panllel  bf^Hudmal  ridges  or  Iranins,  which 
li  into  corresponding  depressions  of  the  under 
urtiee  of  the  ecdoon. 

Ckw«  arc  nail*  which  embrace  a  larger 
portioa  of  the  phalanx,  being  developed,  not 
nerdy  fiom  its  u{^>ef  surface,  but  also  from 
iu  enremity,  and  extending  lar  round  on  it* 
nles.  In  the  dog  and  cat  (^.S05.  *)  the  bed 
of  the  daw  is  laminated  as  in  man,  but  pre- 
Mtts  no  p^lz  (Qurlt),  uid  a  bony  plate 


extends  &om  the  last  phalanx  bto  the  poa- 
terior  fold  of  the  nail. 

The  transition  from  the  claw  to  the  ioo^ia 
readily  understood  if  we  suppose  the  terminal 
portion  of  the  former  to  be  blunt  and  cylindri- 
cal, instead  of  pointed  and  conical  (Jig.  305.). 
The  elephant  and  rhinoceros  do  in  fart  aflbnl 
an  actual  passage  from  the  nail  to  the  hoof, 
inasmuch  as  their  very  flat  nails  are  con- 
tinuous at  their  edges  with  the  solid  homy 
covering  of  the  sole  (Heusinger), 

The  aolipede  hoof  has  been  described  in 
thearticle  Solipbdu;  we  need  therefore  onlv 
remark  here  that  the  uiaU  corresponds  with 
the  nail  in  man,  and  may,  by  maceration,  be 
separated  from  the  sole  and  frog,  which  are 
developed  from  the  termination  and  pos- 
terior surface  of  tbe  phalanx.  The  ridjte  or 
"  bourrelet "  at  the  upper  margin  of  the  wall  an- 
swers to  the  posterior  nail-wall,  and,  as  in  the 
nail,  the  horny  upprr  layn'ofthe  "epidaiaia" 
is  continuedon  tothehooffrom  it.  The  struc- 
ture of  the  bed  of  the  hoof  differs  in  its  different 
parts.  That  portion  which  corresponds  with 
the  sole  end  frog  merely  presents  papilla, 
which  fit  into  depressions  of  the  horny  ecde- 
ron;  that  which  corresponds  with  the  wall 
is  produced  into  Ismellz  like  those  of  the 
bea  of  the  nail,  so  that  the  deep  surface  of 
the  wall  is  laminated.  In  addition,  however, 
long  papilla  extend  from  the  "bourrelet" 
through  the  superficial  portion  of  the  wall,  so 
that,  on  section,  it  presents  a  superficial  series 
of  canals,  around  which  the  horny  matter  is 
layera, 

i%.  305. 


A.  SteO-aa  of  the  fiwt  in  a  Uttan.    s.  In  a  fiatal 

Eadi  half  of  the  hoof  of  a  ruminant  (fig.  305. 
b),  or  of  the  pig,  corresponds  in  general  struc- 
ture with  the  entire  hoof  of  a  sMipede,  except 
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that  the  frog  is  rudimentary.     The  horny    tissue  of  the  axis  of  the  sk  «u  cosmted 

ecderon  presents  both  tubuli  and  Imninse.  into  horny  celb,  the  rudiment  of  the  *feaef- 

The  excrescences  on  the  inner  surface  of  trated  **  or  of  the  inner,  honnr  rootihatk. 
the  leg  of  the  horse  are  identical  with  the  sole  Over  the  papilla  the  rudiment  of  the  hur  sIh6 
of  the  foot  in  structure  —  consisting  of  a    was  indicated  by  a  conical  procen,  honr  u 

horny  mass  penetrated  by  long  papillse.  its   apex  and    marked    by  rMliatiK  bao. 

The  hollow  horns  of  the  Rummantia  are,  to    Finally,  on  each  side  of  toe  neck  of  the  uc 

all  intents  and  purposes,  Claws.    The  super-  there  was  a  bulging  process,  the  cealre  o( 

ficial  cellular  ecderon  (epidermis)  is  continued  which  was  occupied  by  a  mass  of  6tty4ookii$ 
upon  them,  and,  when  this  is  removed,  we    granules,  the  future  sebaceous  glands  of  tk 

come  to  a  laminated  fibrous  homy  mass,  hair. 

which  is  formed  and  increased  by  apposition  Hairs  are  not  normally  suaccpdhle  of  i•ll^ 

from  the  subjacent  process  of  the  enderon,  finite  growth,  but  have,  tike  the  te^  a  iud 

supported  by  its  bony  axis  —  a  process  of  the  form  to  attain.    This  form  is  always  tbt  of 

frontal  bone.    The  enderon  has  neither  villi  a  more  or  less  elongated  spindle,  ioMaiod  ai 

nor  lamellae,  presenting  only  small  irregular  the  hairs  are  sharp  at  their  pomts,  beeoan^ 

ridges  (Gurlt).  broader  and  thicker  in  the  middte,  aad  dni> 

The  horn  of  the  rhinoceros  is  commonly  nishing  again  to  their  proximal  ends.    Vbn 

said  to  be  constituted  by  a  mass  of  hairs  which  fully  formed,  and  ready  to  fall  out,  in  fret,  th» 

have  coalesced.     However,  it  consists  of  an  end  of  the  hair  is  either  pointed,  or  mott  a 

aggregation  of  tubes,  round  which  the  homy  less  ragged  and  brush-like, 

matter  is  arranged  in  concentric  laminae,  as  in  As  soon  as  the  finishing  procesi  of  is; 

the  homy  excrescence  of  the  horse's  leg ;  and  hair  begins  the  foundation  oi  a  new  out  n 

as  there  is  no  evidence  of  its  having  ever  been  laid  by  the  development  of  a  divcfticitlaiB  cf 

enclosed  within  a  sac,  it  is  more  probid)le  that  the  outer  rootsheath  towards  its  bate,  ra 

it  belongs  to  the  series  of  the  claws  and  nails,  which  a  young  hair  is  developed,  in  the  an- 

G/ands,  hairs,  and  fiathers.  —  The   Hairs  ner  alreadv  described,  aad  gradually  po^ 

and  Spines  of  mammals,  the  Feathers  of  birds,  out  the  old  one. 

and  the  Integumentary  Glands  agree  in  one  The  varieties  of  form  and  appeanooe  pft- 

essential  point,  that  their  development    is  sented  by  the  haira  of  animals  (for  whicb  tee 

preceded  by  that  of  an  involution  of  the  the   works  of  Hensinger,  Eble,  Boik,  mA 

ecderon,  within  which  they  are  formed,  and  by  Quekett,  cited  at  the  end  of  thb  artide)  Kt 

which  the  former  are,  at  first,  enturely  en-  produced  ;  1st,  by  the  rebtive  proportioat « 

closed.  the  medullary  and  cortical  8ul»tancet,aod  thr 

At  an  early  period,  the  rudiments  of  the  arrangement  of  the  farmer  with  reipecttoUx 

hairs,  and  those  of  the  cutaneous  glands  of  a  latter.      Thus  the   peculiar    appeaiiDce  0/ 

foetal  mammal,  are  indistinguishable.    They  Rodent  hairs    is  due  to   the  dnpoutioo  u' 

alike    consist    of    solid    processes   of  the  the  medullarv  substance,     find,  by  the  dnt- 

ecderon,  consisting  of  a  homogeneous  matrix,  lopment  of  the  cuticular  layer,  whence  an< 

in  which  lie  closely*set  endoplasts,  bounded  the  whorled  scales  of  bat's  hair  —  tbein6> 

internally  by    a    clear,  narrow,  transparent  cated  plates  of  seal's  hair,  &c. :  3rd,  b)  the 

"  basement  membrane,"  which  at  once  sepa-  shape  of  the  shaft,  which  may  be  c}liadfvil 

rates  them  from,  and  connects  them  with,  the  ss  m  ordinary  hair  of  the  head  in  man ;  ' 

enderon.*  Externally  these  processes  are  con-  evenly  flattened,  as  in  the  short  curljkatf^. 

tinuous  with  the  retemucosum  of  tile  ecderon.  or  narrow  and  cylindrical  below,  aod  ^^ 

In  the  foetal  lamb,  in  which  I  have  carefully  and  flattened  above,  as  in  the  hairs  of  the  deer 

traced  the  development  of  these  processes,  tribe.     The  spines  of  certain  mammsK  *^ 

they  increase  in  size  without  change  of  stroc-  as  Hystrix  and  Rrtnaeeus^  present  same  intc* 

ture,  until,  in  the  ordinary  hairs,  they  have  esting  peculiarities  of  form ;  offering,  a*  t^* 

attained  a  length  of  ^^  mch ;   for  the  vi-  do,  a  sort  of  transition  between  faain  mi 

brissae.  that  of  ^  inch.     Having  reached  feathers.* 

this  length,  it  is  seen  that  an  accumulation  The  porcupine's  "quillf^as  it  b  ciDciLn 

of  the  indifierent  tbsue  of  the  enderon  has  a  cylindrical  tube  which  gradually  dhniawi^ 

tiiken  pbce  around  their  ccecal  ends,  which  to  a  point  above  and  below.     At  its  spei  tW 

gradually  become  pushed  in,  so  that,  from  cavity  of  the  quill  b  simply  conicaA,  but  k»«cr 

being  rounded,    they  appear    tmncated    in  down  its  section  becomes  polygonal,  sad,  tM 

section,  and  present  a  buib  with  a  herobphe-  angles  of  the  polvgon  being  orokMiged,  rt«fl>- 

rical  involution,  the  mdiment  of  the  papilla,  hies  a  four-rayed  star.     ^11  fiirthcr  io»a*J< 

In  the  ordinary  hair  no  special  accumulation  tl}^  root  of  the  quill,  each  fay  of  the  rttf 

of  indifferent  tissue  takes  place  around  the  divides  into  two  secondary  raya,and  thea  the 

body  of  the  involution;  but  in  the  vibrissa,  secondary  rays  subdivide  into  two  tcftim 

which  are  ultimately  to  possess  a  thick  outer  fays ;  so  that  eventually  the  cavity  of  the  if*  *r 

capsule,  its  foundation  appears  in  this  form,  is  a  complicated  star  with  four  aad  xwfX} 

and  a  capillary  loop  may  be  seen  penetrating  branchca.    Below  its  middle^  the  quill  dui'- 

the  rudimentary  papilla.  nishes  in  diameter,  and  at  the  same  time  t.c 

In  the    furthest    advanced    vibrissse  the  complexity  of  its  internal  caiity  lAevnc  as- 

*  Tlie  further  development  of  the  ^and$  will  bo  *  See  DrOeker  (R4ricbert*«  Doricht,  IM9V  **«« 

moHt  conveniently  considered,  together  with  their  whom  the  account  in  the  text  U  taken,  tb^^^  '>>* 

hi«tological  stnictare,  below.  main  points  have  bsca  hidepeadMitJf 
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•ppMn,the  tertiwy  taja  diiappesring  first, 
tuul  then  (he  seconoBry,  &c.,  until  at  last  the 
(Mvitj  is  circular  ob  at  the  apex.  The  boun- 
darj  of  the  quill  Mvity  is  immediately  formed 
bj  meilullarj  Bubctvice ;  but  the  cortical  sub- 
itince  fbllowi  to  a  certain  extent  the  con- 
lourof  thr  Inner  cavitj,  so  thatina  tronErerse 
KThoa  of  the  middle  of  the  quill  the  cortical 
Bibalmce  preienEs  the  same  general  outline  as 
the  medullary,  though  its  processes  and  insec- 
luMu  ire  Icsa  marked. 

In  the  adult  condition,  the  central  ee*)tv 
ii  6lled  by  an  irregular  homy  mass,  which 
Keichert  «ml  Brocker  rt^rd  as  the  dried-up 
pulp,  but  which  is  probably,  ai  in  the  feather 
{riie  hfia),  simply  the  lest  horny  product  of 
the  pulp,  filling  up  the  space  which  the  latter 
oDceoccuined;  for  it  is  certain  that  ererypor- 
iKHi  of  [he  porcupine  quill  has,  like  every  por- 
tion of  a  feather,  at  one  time  consliluteil  a 
cap  over  the  corresponding  portion  of  its  pulp. 
The  pulp,  in  &ct,  commences  like  that  of  a 
Iciiber,  a*  a  smooth  conical  process  upon 
which  the  apex  of  the  quill  is  moulded.  As 
ilgrows,  however,  the  pulp  assumes  an  angular 
rotm,  and  then,  as  that  of  a  feather  would 
<lu.  becomes  produced  into  lamclls.  By  the 
coeulant  production  of  new  elements  at  the 
Hir&ce  of  these  lamellie  and  their  cornificBtion, 
die  'quill"  is  produced,  and  retains  inlemally 
die  impression  of  the  mould  on  which  it  was 
funnel^  Apart  from  the  arrangement  of  the 
lamellr,  the  principal  difference  from  a  feather 
■hicfa  the  **  quill  presents,  is  simply  thst  it 
does  not,  as  it  is  formed,  split  up  along  the 
liimof  tike  lamellK  of  the  pulp. 

In  its  main  features,  the  process  of  deve- 
lopment ot/r«tirri  is  identical  with  that  of 
hilre.  A  saliiJ  diTerticulum  of  the  ecderon 
it  Bnt  formed,  within  which  the  primary 
(hinge  consist*  in  the  metamorphosis  of  cer- 
tain median  cells  into  a  cone  composed  of 
homy  plates.  There  is  thus  formed,  as  in  the 
hair,  an  outer  rootsheath,  resembling  and  con- 
tinuous with  the  rrU  muauum,  an  inner  root- 
dicaih,  and  a  central  papilla,  the  so-called 
nwtrii  of  the  feather  (fg.  306.). 
The  homy  root8heath(^.  306.  c)  attains 

■  very  cooaiderahle  thickneM.  and  instead  of 
tiopwng  short  of  the  mouth  of  the  sac,  as  in 
the  hair,  its  ODter  end  is  for  a  considerable 
lime  ptnhed  forwards  hy  its  basnl  growth 
pan  pooM  with  that  of  the  feather;  so  that 
it  eictitually  [Hojccts  for  a  considerable  dis- 
unrcbejYKid tbesurfiu:e.  FlnalIy,itopensand 
■lowsol'thepassageof  the  feat  her,  whichgrowB 
through  it,  the  homy  layer  ultimately  Ibrming 

■  true  rootahe«th  around  the  quill.  Like  the 
motsheath  of  the  hair,  this  structure  consists 
oT  two  layers,  an  outer  (r),  denser  and  harder, 
and  an  inner  (if),  softer  and  more  flexible. 
Ttic  lAttrr  from  being  marked  by  the  projec- 
linz  barb«  of  the  young  feather  has  been  called 
(heirruJfdsheath.  Both Inyers, however, have 
thi-  ume  eosentia!  structure,  being  composed 
of  rounded  or  polygonal  homy  plates,  whose 
endnpUsts  are  often  distinctly  retained  even 
in  toe  outer  Uyen.    The  histological  meta- 

1  of  the  feather  will  be  described 


below,  but  the  mnnoer  in  which  it  acquires 
its  ultimate  complex  general  figure  requires 
parucultu*  attention.  Referring  for  further  de- 


atetioaal  ri™  of/talher  in  Ut  uc :  FovL 
t,  barb  i  f,  pulp ;  g,  venal. 

tsdis  to  the  article  Aveh,  I  may  stale  here,  that 

every  feather  consists  of  the  following  parts : 

the  yutK  continuous  with  the  iAo/t,  or  central 
aiis  of  the  feather,  which  su|)ports  the  hori- 
lontallyexpandedunnf,  consisting  of  numerous 
long,  narrow,  flattened  laniinffi  ;  the  boTbi  or 
primary  rays,  pointed  at  their  extremities  anil 
arranged  with  their  edges  upwards  and  down- 
wards more  or  less  perpendicularly  on  the 
shaft.  Arranged  in  a  similar  manner  on  the 
barbs,  are  the  bariulct,  which  therefore  ore 
disposed  more  or  less  parallel  to  the  shaft  t 
from  the  sides  of  these,  lastly,  project  short, 
toothed,  curved,  interlocking  pmcmri. 

All  parts  of  the  feather  are  solid,  except  the 
qiiili,  which  is  hollow  and  occupied  only  by  a 
dry  shrivelled  mass,  the  pitA,  in  its  upper  pari, 
while  below,  during  life,  it  receiver  the  pulp. 
Superiorly,  on  the  under  side,  where  the  quilI 
joins  (he  shaft,  there  is  a  small  aperture,  which 
communicates  with  the  interior,  with  a  short 
canal  in  the  shaft,  and  with  a  gnxive  which 
runs  ailing  its  under  surface. 

It  may  be  well  to  remember  that  the  apex 
of  a  barbule  resembles  in  structure  one  of  its 
own  processes ;  that  of  a  barb,  one  of  its  bsr- 
bulcs  :  that  of  the  shaft,  one  of  its  barbs. 

The  development  of  this  complicated  orgnn 
from  its  vuitrix  or  pulp  lakes  place  very 
simply,  by  a  sort  of  exHj>gerBtion  of  the  com- 
bination of  hair  development  with  that  of  the 
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nails,  which  has  already  been  described  as  membrane  is  continued  into  UM^pidi'ofibe 

occurring  in  the  spines  of  the  porcupine.  quiU.     This  pith  is  produced  by  the  thn>wiii| 

On   the   surface    of  the  teather-pulp    a  off  of  successive  transrerse  bonij  pirtiboai 

series  of  ridges  are  developed,  running  pretty  from  the  apex  of  the  pulp,  as  the  ouiU  b 

nearly  parallel  with  one  another  from  an  an-  pushed  beyond  it;  thus  protecting  iudf  from 

tero-posterior  groove  upon  the  upper  surface,  the  air  admitted  by  the  umbilical  apcrtare,  ii^ 

which  marks  the  position  of  the  future  shaft,  which  is  visible,  occupying  the  chaatei  dm 

to  a  line  parallel  with  that  groove  upon  the  formed  (fig.  316.  g). 
under  surface  or  the  process,  which  is  called        A  full  description  of  the  various  Conu  of 

the  raphe.    These  ridges,  therefore,  bound  as  feathers  is  given  in  the  artide  Avn  ia  i 

many   grooves  which  branch  off*  from  the  former  portion  of  this  work,  to  which  tk 

roedio-dorsal  groove,  becoming  gradually  shal-  reader  is  referred. 

lower,    to    the    raphe.      These    secondary        There  can  be  no  question  as  to  the  rdatioiic 

grooves,  as  they  might   be    termed,   how-  of  the  integumentary  oigans  hitherto  desoM 

ever,  are  not  themselves  simple ;  their  walls,  to  the  primary  constituents  of  the  intifoacntv 

the  ridges,  being  again  produced  into  short  but  it  is  different  with  regard  to  tboie  ol- 

parallel   laminae,  and   tnerefore  giving    rise  cified  t^gumentary  appendages,  the  tadn  of 

to  tertiary  grooves,  branching  off  from  the  Fishes,  and  the  so-culed  **derwmr  cde^ 

secondary  ones.     Now,  the  whole  surface  flaUi  of  Reptilia  and  Blamroalia.    One  poitt 

of  the  matrix  being  covered  by  an  ecderonic  is  quite  certain  with  npgard  to  these  appcB^ 

layer  in  process  of  conversion  into  the  cor-  ages,  that   they   are  not,  like  the  caloM 

tical  and   medullary  substances  of  the  fea-  shells  of  the  mollusca,  the  represenCati«t»  of 

ther,  the  primary  groove  becomes  filled  by  the  the  outer  portion  of  the  onginally  odkijr 

end  of  the  shaft ;  the  secondary  grooves  by  epidermis  (are  not  therefore  coropanble  to  tk 

the  terminal  barbs,  the  tertiary  grooves  by  their  "  cuticula"  of  a  plant),  inasmuch  as  the  Utter 

barbules,  while  the  processes  appear  to  be  may  always,  in  their  you^g  state,  he  traced  onr 

outgrowths  from  these.   Were  all  this  conical  them.     It  is  for  this  resison,  I  tmsgaK,  thrf 

horny  cap  to  remain  entire,  the  result  would  they  are  at  present  ordinarily  called**  dcrml' 

be  a  very  complex  sort  of  porcupine's  quill ;  organs.     A  truly  dermal  or  enderonic  orss, 

instead  of  this,  however,  it  breaks  up  along  however,  ought,  if  it  continues  to  grow,  to  re 

the  line  of  each  ridge,  and  so  we  have  a  feather,  tain  the  same  characters  as  the  enderoo  d 

The  extremity  of  the  feather  being  thus  con-  which  it  forms  a  part.     It  ought,  thcfdore,  to 

stituted,  how  is  its  remaining  length  developed  ?  have  its  protomorphic  surfiice  extcraal  sad  to 

According  to  Reichert,  the  whole  pulp  elon-  grow  exogenously.    Now,  no  scale  or  pbte 

pates,  and  as  fast  as  a  portion  of  the  feather  of  any  fish,  so  far  as  I  am  aware,  does  this; «« 

IS  completed,  the  corresponding  segment  of  the  the  other  hand,  it  holds  good  of  aU,  whether 

pulp  dries  up,  constituting  for  the  vane  what  Placoid,  Ganoid,  Cvcloid  or  Ctenoid*,  thit 

has  been  called  the  inner  tttiated  membrane  they  commence  by  tbe  occurrence  of  a  csldic 

(/).    However,  I  believe  that  this  is  not  the  deposit    immediately  beneath    the    cd  o!tf 

case,  the  inner  striated  membrane  being,  like  ecderon,  and  that  they  increase  by  eoaosail 

the  outer,  a  mass  of  cornified  cells  detached  addition  to  the  inner  surface  of  this  pnsan 

from  the  surface  of  the  pulp,  just  a«t  we  shall  deposit.    There  are  two  ways  m  which  •< 

see  the  pith  of  the  shaft  to  be,  though  this  may  conceive  that  these  scales  and  piato  a-t 

has  been  also  declared  by  Reichert  to  be  dried-  produced.    Either  they  are  a  gradual  csloo* 

up  pulp.     I  believe  that  the  growth  of  the  cation  of  the  whole  enderoo  from  withotf 

feather,  on  the  other  hand,  resembles  that  of  inwards  (which  is  the  view  taken  bf  Le.«dc 

the  hairs  and  nails;  viz.  the  extremity  as  it  of  the  scales  of  Pol)  pterus),  in  which  rase  the 

is  finished,  is  pushed  up  by  the  growth  of  the  only  tissue  of  theenderon  capable  of  iDcro« 

base,  the  pulp  only  supplying  materials  from  (that  of  the  protomorphic  line)  betng  arrcitdA 

its  surface ;  and  I  account  for  the  inner  stri-  by  the  calcareous  deposit,  the  whole  enddw 

ated  membrane  by  supposing  that  a  compara-  at  these  parts  must  cease  to  gfow,  vhk^ 

tively  imperfect  development  of  homy  cell  would  appear  to  be  contrary  to  fact  s  or  tx 

membranes  takes  place  from  that  surface  of  the  scale  corresponds  with  the  oork-laycr  of  tlr 

pulp  which  would  otherwise  be  left  bare,  when  vegetable    integument,  and  like  it,  thoufi 

the  terminal  cone  or  plume  of  the  feather  is  develo{ied  beneath  the  ordinary  cdlnlar  q-»- 

pushed  away.    When  the  development  of  the  dermis,  is  still  a  truly  eoderooic  stnictoR. 
shaft  has  gone  on  in  this  manner  for  a  longer        A  great  deal  mi^t  be  said  for  both  thcw 

or  shorter  time,  according  to  the  length  of  views;  and  if  in  thts  p1ace,IaaaaiDetheliOxY 

the  feather,  a  change  takes  place.    The  pri-  to  be  more  correct,  it  is  because  I  thiak  «« 

mary  groove,  which  has  gradually  widened  with  must  be  guided  by  the  booiolof  y  of  the  icain 

the  width  of  the  shaft  (to  the  exclusion  of  the  with  certain  other  ornna.  wbm  thr«  ffi^ 

secondary  grooves,  which  gradually  shorten  tions  are  more  definitci^  expreaaed.  h  aa*  ^( 

and  ultimately  disappear)  becoming  shallower,  taken  as  certain,  I  think,  that  the  acalei»  pUn« 

extends  all  round  the  pulp,  and  the  formation  and  spines  of  all  fishes  are  homologous  orp**: 

of  medullary  feather  substance  ceases,  that  of  nor  as  less  so  that  the  tqpimenfeMy  ymt%  ^ 

cortical  substance  alone  remaining.    Thus  is  the  Fkgiostomes  are  bomologotts  wmh  thtf 
the  hollow  quill  formed,  and  its  edges,  not 

<^uite  closing  above,  leave  the  minute  um-        •  And  IbelievsitwfllbefoaadtobtoqmDT  tnt 

bdical  aperture  by  which  the  inner  striated  of  the  •*  d«mial "  bon«  of  rsptiks  aad 
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teeth,  and  thence  with  the  teeth  of  all  verte- 

hrica.   Again*  it  appears  to  me  indubitable 

that  the  teeth  and  the  hairs  are  homologous 

organs;  they  are  therefore  either  both  en« 

deronic  or  both  ecdcronic.  Taking  for  granted 

the  raJiJity  of  a  basement    membrane  as  a 

mark  of  the  boundary  between  ecderon  and 

eoderon,  I  elsewhere  *  arrived  at  the  conclu- 

lion  that  the  teeth  are  enderonic  organs,  and 

that  therefore  the  hairs  must  follow  them. 

Now,  however,  that  a  '*  basement  membrane  " 

turns  out  to  be  no  test  at  all,  there  seems  no 

reason  why  we  should  not  be  guided  entirely 

by  the  direction  of  growth,  and  consiiler  both 

h'airs  and  teeth  as  ecderonic    organs;   the 

former  being  a  development  of  the  cellular 

ecderon,  and  corresponding  with  the  ordinary 

bomy  epidermis  ;    the  latter,  a  development 

of  a  deep  layer  of  the  ecderon  beneath  this. 

It  appears  to  me  that  we  can  do  no  other 

than  admit  this  view  for  the  teeth ;  but  if  this 

be  the  case,  we  noay  apply  it  to  the  scales  of 

&h  (and  the  "  dermal  plates  "  of  reptiles  ?) 

also;  as  there  are  no  difficulties  about  tne  latter 

which  are  not  also  presented  by  the  teeth. 

There  appear,  in  fact,  to  be  but  few  ob- 
jections of  any  importance  to  the  assump* 
(ion  of  the  ecderonic  nature  of  fish  scales, 
the  principal  ones  being  the  continuation 
of  the  tissue  of  the  ecderon  over  the  upper 
&ar£ueofthe  scales;  the  apparent  passace  of 
Che  bony  structure  into  tne  laminae  of  the 
connective  tissue  of  the  enderon  below,  and 
the  vascularity  of  the  latter. 

The  continuity  of  the  enderon  over  the 
^es  will  be  seen  below  to  be  more  apparent 
than  real.  I  have  not  been  able  entirely  to 
*3tisfy  myself,  as  to  the  exact  relations  of 
the  parts,  in  the  case  of  the  eel,  but  in 
the  other  fidiea  which  I  have  examined  the 
"urface  of  the  scale  is  very  partially  covered 
by  the  enderon,  being  in  its  centre,  at  any  rate, 
in 'contact  with  the  cellukr  ecderon. 

The  vascularity  of  the  scale  never  extends 
to  iu  most  superficial  layers,  and  may  be  ex- 
plained in  the  same  way  as  that  of  the  test  of 
an  Atcidian,  which  however  is  unquestionably 
an  ecderonic  structure.  Thepassaseof  its  deep 
U  en  directly  into  the  connective  Bundles  of  the 
enderon,  which  Leydig  has  observed  in  Poly- 
ptenj9(aDd  which  I  will  notsay|does  not  occur 
elK^here,  though  I  have  not  observed  it), 
«ould  appear  to  me  only  to  indicate  that  this 
^cakv  And  perhaps  others,  are  composed  of  two 
pcrtiona,  a  superficial  ecderonic  |)art  extend- 
t'^  as  far  as  the  most  superficial  vascular 
tval\  and  a  deep  portion  beneath  these  be« 
lonjnng  to  the  enderon. 

However,  all  these  points  can  only  be  de- 
ci«ied  by  a  much  more  extensive  series  of  in- 
irttigadons,  principally  directed  to  the  ascer- 
t^innient  of  tne  position  of  the  protomorphic 
line  and  of  the  direction  of  growth  of  the 
^onttituents  of  every  scale,  than  I  have  hither* 
to  had  time  or  opportunity  to  carry  out ; 
ani  as  the  attention  of  other  observers  does 

*  (»a  the  Stnictare  and  Development  of  the 
T'«th,  Qiuftcrly  Jounud  of  Micros.  Science,  1852. 
Smf»p. 


not  appear  to  have  been  directed  to  these  par- 
ticular points,  the  question  must  for  the 
present  remain  undecided. 

Professor  Williamson  in  his  valuable  and 
philosophical  contributions  to  our  knowledge 
of  this  subject  (Phil.  Trans.  1849-1852) 
laid  the  foundation  for  a  comprehension  of 
the  mode  of  development  of  fish-scales,  bv 
pointing  out  that  Agassiz's  views,  though 
essentially  true,  yet  require  a  certain  modifi- 
cation. For  though  a  fi^h-scale  does  really 
grow  by  the  apposition  of  layers  to  its  deep 
surface,  as  Agassiz  asserted,  yet  it  is  not  in- 
cluded in  a  sac  of  the  epidermis  (if  by  that 
term  we  are  to  understand  the  ordinary 
cellular  ecderon) ;  and  it  is  also  true  that  its 
deeper  portions  grow  by  their  superficial 
surface.  Professor  Williamson  points  out,  in 
fiict,  that  every  fish -scale  consists  of  at  least 
two  portions,  a  superficial  homogeneous,  or 
at  most  canaliculated,  laminated  laver,  the 
ganom  (so  called  enamel  or  horny  layer  of 
authors),  and  a  deeper,  also  laminated,  fre- 
quently fibrous  or  osseous  portion  commonly 
traversed  by  Haversian  canals.  Now  these 
two  portions  have  a  certain  independence  in 
their  mode  of  growth,  at  any  rate  after  their 
first  formation,  as  may  be  easily  understood  bv 
the  accompanying  diagram  {fig.  307.),  whicn 
represents  a  series  of  imaginary  sections  of 
scales  from  their  first  growth  onwards ;  a,  is 
the  protomorphic  plane ;  6,  b*\  the  deep  ecde- 
ron; b\  the  superficial  cellular  ecderon,  and  the 
line  X,  the  centre  of  the  scales  from  which 
development  commenced. 

Fig.  307. 


Suppose  A  to  be  the  voungest  scale,  con- 
stituted merely  by  a  thickening  and  calcifica- 
tion of  the  deep  ecderon,  which  in  d  has 
added  several  layers  by  apposition  to  its  inner 
surface,  all  of  which  retain  the  ganoin  struc- 
ture except  the  deepest,  which  becomes  fibrous 
in  its  texture,  and  forms  the  commencement 
of  the  "  Lepidine"  layers  of  the  scale  ;~these 
layers,  however,  being  as  much  a  part  of  the 
ecderon  as  the  former.  In  c  the  scale  widen- 
ing, the  edges  of  its  "  Lepidine  "  layer  do  not 
remain  in  contact  with  the  ganoin  layer;  but  it 
will  be  obvious  that  the  re-entering  angle 
thus  formed  bv  the  protomorphic  line  between 
the  two,  is  only,  as  it  were,  a  fold  of  the  deep 
surface.     If  the  two  layers  go  on  increasing 
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in  this  tray,  however,  the  ultimate  effect  wlU 
be  that,  although  growiiw  in  reality  b;  its  deep 
surface  as  berore,  the  "  Lepidine"  layer  of  the 
scale  will  appear  to  grow  by  its  superficial 
surface,  and  that  addition  of  layers  to  the 
upper  surface  of  the  scale  observed  by  Pro- 
fessor WilliBinsoD,  will  take  place.  If  the  ei- 
planation  here  proposed,  however,  be  correct, 
this  will  form  no  objection  to,  but  a  coufirmatioi) 
of,  Agassiz*  views. 

It  will  be  well,  however,  with  this  clue  to 
turn  iroin  the  theory  to  the  tacts  of  scale  de> 
velopinent. 

All  that  I  have  observed  leads  me  to  con* 
firm  Professor  Williamson's  conclusion,  that 
there  is  no  real  line  of  demarcation  to  be 
drawn  between  placoid,  ganoid,  ctenoid,  and 
cycloid  scales  j  all  these  forms  passing  into  one 
another.  Indeed,  I  concdve  that  the  only 
method  thoroughly  to  comprehend  the  cycloid 
and  ctenoid  scales  is  to  examine,  in  the  first 
place,  the  so-called  placoid  and  ganoid  forms. 

Hermann  Mayer  and  Leydig  have  shown 
(and  the  fact  is  readily  verifiable)  that  the 
scales  and  spines  of  the  Plagiostome  fishes  are 
farmed  by  the  gradual  deposit  of  calcareous 
matter  in  processes  of  the  integument,  which 
are  at  first  coated  by  the  ordinary  cellular 
ecderon.  These  diverticula,  in  fact,  originally 
resemble  other  papillie  of  the  skin,  and  like 
them,  are  bounded  by  a  structureless  proto- 
morphic  layer,  marking  the  boundary  between 
the  cellular  ecderon  and  the  enderon. 

When  the  formation  of  the  placoid  scale 
commences,  however,  instead  of  the  successive 
division  and  multiplication  of  the  endoplasta 
and  the  cellulation  of  the  periplast  of  the  ec- 
deron, which  before  went  on,  a  deposit  of  cal- 
careous  matter  takes  place  at  the  boundary- 
line,  and  the  structureless  band  remains  as 
structureless  or  "basement"  membrane,  in- 
vesting the  future  spine.  The  dq>osit  in- 
creases until  the  enderonic  pulp  occupies  but 
a  very  small  space,  or  even  completely  disi^>- 
pears,  and  the  spine  projects  as  a  cylindrical 
or  conical  tubercle.  When  it  has  attained 
its  full  length,  the  deposit  does  not  cease; 
new  calcareous  matter  is  continually  added  to 
its  inner  extremity,  but  rather  in  the  direction 
of  breadth  than  of  length,  so  that,  eventually, 
an  irregular  broad  plate  is  formed  with  the 
e  projecting  from  its  outer  surface  Q^. 


once  formed,  the  cmlcareous  aUitiiM  vhirk 
give  origin  to  its  base  (r)  gmhuUj  (me  la 
be    in   exact    apposition    with  tke  oifBil 

C amorphic  lone ;  and  in  propottiog  ■■  ik 
of  the  spine  extends,  have  we  i  tiitt  lad 
wider  interval,  occupied  by  the  ti^  of  ik 
enderon,  between  its  upper  toAct  ad  ds 
under  surface  of  the  ecderMi  (/).  Evmbs- 
ing  it  in  the  perfect  state,  then,  it  vonU  iffw 
that  the  spine  is  included  in  a  nc  of  tte  a- 
deton;  and  this  appearance  ii  retj  nack 
strengthened  if  dilute  hydrochloric  sol  be 
added,  by  which  the  cnamd  laytr  (s)  ■  it- 
solved  out,  and  the  structurdesi  aaJfm 
enclosing  the  spine  rendered  didiDct;  tHi 
its  contmuity  with  that  stnictnrdcti  lsn> 
which  bounds  the  enderon  is  at  once  obriMs. 
From  its  development,  however,  it  ii  d* 
that  this  is  a  simple  ^pesrance,  and  ihu  Ar 
apparent  sac  results  from  the  prqjtaiCTi  is- 
wards  erf' the  eitremityof  this  tmly  rcdonic 
structure.  In  fact,  inasmuch  as  the  last  t' 
the  spine  grows  like  its  shaft  by  oootiDiBi  li- 
dition  to  its  inner  surface,  while  its  i^  b 
unquestionably  an  ecderoiuc  stnictore,  tbi> 
base  might  be  considered  to  be  eenkptd  i 
an  involution  of  the  protMDoiphie  pfane  of  tkt 
ecderon  (^.  307.  c). 

Now  suppose  sncfa  plates  a*  thcM  to  1u*t 
acquired  their  maximum  in  width  wd  mo- 
mum  in  height ;  furtfacnaore,  iuMiDe  tkmta 
be  BO  closely  set  in  the  skin  that  tbe  pasttn* 
edge  of  one  over-ridea  the  anterior  ea|gc°''>* 
one  next  behind  it,  and  we  have  the  eMadK- 
rangement  of  the  scale*  in  the  cydaid  » 
ctenoid  fish  (ig.  309.).* 

JTi8.309. 


M.). 


Pig.  306. 


Stale  oftU  Soori  ( 


*  The  flexible  CTdoid  Kale  df  the  «rl  |«wni> " 

exact  panllel  to  tiie  toolb-llke  pisnid  nk  °"- 

skste,  exr«pt  tbit  it  (■  flat  Inrtsad  (rf  «unL  »' 

Ifast.  In  tb»  adult  iUU.th*iai»ffian*t*"^- 

plettty   indoded  in  the  nidsna,  tat  b  *k  ' 

covcthI    by  Ifaa  cellaLu'  •ntflroa.     1  W>m  ^" 

■ppeanncc  of  iucluiaii  In  a  tMBplM*  ac  > '  '<" 

ceed  slmpl;  ft«ia  the  tinilhiMS  of  tb»  ofifiu'  f  " 

.     ,    ,         .  ,     ,  ,  of  contact  of  the  seal*  with  tlw  nOalar  ■(*<■« 

Itis  particularly  to  be  remarked,  however,    ud  tbemdiaiantarvMstcinwhioblh(wWt««a 

that  the  projecting  body  of  the  spine  being    TtmaJns. 
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Acnrefiil  stady  oT  the  acalea  of  that  remark'  the  tcale  ia  artwo  Linda ;  b  superficial  homoge- 

able  uiiiDal  the  Stuiveon,  which  exhibits  in  neoiu-I(>oking,den9e,co[npBratiTel;thin layer, 

thb.  u  in  10  many  other  charsctera,  its  inter-  and   a   deep,   thick,   laminated   portion,      ir 

nmiiate  position  between  Teleostian  and  Pla-  traced  from  the  centre  of  the  scale  lo  its  an- 

S'oHtonie  Gibes,  aj^eara  to  me  to  throw  still  terior  circumference  the  superficial  layer  loses 

nher  light   upon   the   difficultiea  of  scale  its  continuity,  breaking  up  into  conicnl  bodies, 

dnHopnient.  which  are  the  sections  of  the  detached  calca- 

The  scales  of  the  iturgeon  are  large,  slightly  reoua  spots  mentioned  above;  the  deep  layer 

tonrn,  riiomboidal  plates,  set  obliquely  in  the  thias    out,    its   lamins    gradually   becoming 

■kin,  so  that,  while  tne  posterior  two-thirds  of  fewer,  and  leaving  a  soft  membranous  space 

tbeir  surface  are  bore  and  hard,  the  anterior  between  their  upper  sur&ce  and  the  under 

third  becomes  gradually  softer  from  the  pro-  surface  of  these  spots.     In  the  centre  of  the 

kin|!ittoo  of  Ine   integument   over   it.     The  scale  again,  a  series  of  rounded  apertures  are 

posterior  surftce  continues  hard  up  to  its  nharp  seen  in  a  tangential  section,  the  sections  of 

rd^,  but  it  is  supported  below  by  a  soft  thick  canals  which  radiate  through  the  scale  and 

liycrorintq^ment,  which  passes  on  to  the  an-  become   more  numerous  and  wider  towards 

lirior  soft  coat  of  the  scale  behind,  and  thus  its  margin.     They  are  connected  below  with 

nuki  the  real  overlapping  of  this  scale  by  the  vertical  canals  passing  through  the  laminated 

posterior  edge   of   that   which    precedes   it  layer,  and  anteriorly  they  pass  into  the  wide 

(J!g.  310.  b).  membranous  space  above  referred  to.     There 
"  ~o  histological  difference  of  any  importance 
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Fig.  310.  in  the  structure  of  these  two  layers  ;  each  ii 

composed  of  true  bone  with  radiated  cor- 
puscles I  the  upper  being  more  dense  and  ho- 
mogeneous, the  lower  less  dense  and  lami- 

,  If  a  section  be  made  through  several  of  the 

ridges  of  the  upper  surfiice,  it  will  be  seen  that 
^  they  are  entirely  composed  of  the  hard  homo- 

S  geneous  osseous  tissue.    Od  their  sides,  how- 

'^  ever,  and  in  the  valleys  between  them,  more 

'.J  or   less   of  soft   int^ment   remains,  whose 

''-^  pigment  masses  give  the  valleys  a  dotted  ap- 

pearance.    On  the  other  hand,  a  section  of 
'  one  of  the  detached  tubercles  shows,  except 

in  its  consisting  of  osseous  tissue  only,  that 
it  is  identical  with  a  single  spine  ofthe  Skate 
(^.310.  a).  It  appears  to  me,  therefore,  that 
::an  be  no  doubt  that  the  ganoid,  over- 
;  scale  of  the  sturgeon  commences  by 
lated  p'acoid  spine;  that  other  spines 
are  developed  around  this,  and  their  bases 
uniting,  constitute  a  piacoid  scale,  between 
whose  elevations  little  valleys,  bridged  over  by 
the  soft  integument,  remain  ;  that  to  the  base 
of  such  a  plate  as  this,  continual  additions  of 
Tlie  larfiKe  of  the  scale  is  shining  and  osseous  laminae  are  made,  the  radiating  Haver- 
;lusy.  It  is  marked  by  a  median  ridge,  sian  canals  being  left  between  the  first  lamina 
vhence  it  sbdvea  upon  each  side,  and  bv  an  and  the  superficial  plate  i  and  finally  that, 
de|sat  scutptnring  produced  bv  raised,  hard  extending  in  size,  the  anterior  lace  of  this 
''''ietorthe  nme  nature,  which  radiate  from  complex  scale  becomes  over-ridden  by  the 
>*>«  mar^ns  centrally,  for  about  a  fourth  of  preceding  one.  Complicated  as  it  may  ap- 
ibe  Mnmliamcter  ofthe  scale.  In  the  region  pear,  it  is  obvious  that  all  this  structure 
■ithia  this  looe,  the  ridges  gradually  lose  results  from  the  continued  endogenous  growth 
^oi  rcniUrity,  the  radiating  lines  anaatomo-  and  union  of  the  primary  ecderonic  calcareous 
lini  viih  one  anodier  and  forming  an  el^ant  deposits,  which  constitute,  as  it  were,  so  many 
polrKOoal  tMtwork.  Tbesoft  surfaeeof  thein-  centres  ofossification  for  the  large  scale.  Th« 
ffuiDnitirfiheaoterior  portion  ofthe  scale,  is  final  structure,  however,  is  (if  we  leave  out  of 
rsiKdmiomanjminutepapilUe(^.3IO.*,a),  consideration  its  histological  character),  to  all 
•hich  msy  be  followed  for  some  distance  on  intents  and  purposes,  that  of  a  cycloid  scale  i 
XXbt  hard  portion.  Furthermore,  it  exhibita  and  its  mode  ot  growth  is  identical  with  that 
i^Otnd  nmnd  spots,  with  projecting  centres  of  the  large  cycloid  scale  described  by  Prof. 
°*^<  nme  a|q)earance  as  the  ridge«,BDd  like    Williamson. 

"■yB  Uing  hard  to  the  touch.  The  increase  ofthe  scale   is   concentric; 

.  "■•ectioaof  thescalebemade  (j^.StO.  b),  addition  being  made  to  its  posterior,  a*  well 
itiimdcTsur&ce  will  befound  tohavea  conca-  aa  to  its  anterior  edge  and  surface;  the  only 
**;ra(  I  ^wilding  with  the  convexity  of  the  up-  difference  being,  that  in  the  latter  case  the 
rtH-J^  **"*"'  •'■»P"M«l''>ro"B*""»«of  development  ofthe  upper  layer  ia  leas  rapid 
°^  "ops,  it  >*  seen  that  the  osieoua  tissue  of   than  that  of  the  lower,  while  in  the  former 
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they  are  coincident;  that  soft  membranous  plasts  remaining  for  a  long  while,  or  em 

separation  therefore,  which  exists  between  always,  visible  in  the  comifi«ltinue.  Tbbto 

the  two  layers  anteriorly,  is  far  less  developed  therefore  a  process  of  *'co»twiio»*  U  tbc 

posteriorly  ;  and  the  soft  continuation  of  the  protomorphic  tissue.  On  the  other  haul,  the 

scale  which  is  flat  anteriorly,  is  inflected  pos-  chitinous  coat  of  the  lower  AnoukMs  hmI  the 

teriorly ;  the  process  of  addition  being  other-  shells  of  the  lamellibranchiate  and  fisucfqpod 

wise  the  same.      Suppose,  now,  that  each  Mollusks  arise  in  a  totally  different  nnscr. 

detached  calcareous  centre  of  ossification  as  it  The  elements  of  the  protomorphic  \m  do 

is  added  to  the  posterior  margin  of  the  scale,  not  pass  into  them  entire,  but  they  are  tamed, 

instead  of  being  flattened,  were  produced  into  like  the  cuticula  of  a  plant,  or  Uke  the  dea- 

a  spine  as  in  the  Rays,  then  it  is  perfectly  clear  tine  and  enamel  of  the  teeth,  by  the  succbmitc 

that  instead  of  a  cycloid  scale,  the  result  outgrowdi  of  layers  of  the  outer  portioQ  of 

would  be  a  serrated  ctenoid  scale.    And  this  the  periplast.    No  endoplasts,  thenkft,m 

appears  to  be  exactly  what  takes  place  in  ever  found  in  them,  and  there  is  no  comrraH 

the  scales  of  the  perch,  according  to  Prof,  of  the  protomorphic  tisane,  but  a  proces  at 

Williamson's  description.  excretion,* 

From  all  this,  I  think,  we  arrive  at  Prof.  At  first  sight  this  distinction  would  af^w 

Williamson's  conclusion,  that  fish-scales  are  to  be  very  decided,  and  likely  to  aflbrd  s  pooi 

essentially  tegumentary  teeth ;  that  like  the  ground  for  the  formation  of  definite  «^ 

latter  organs,  they  result  not  from  the  calcifi-  divisions  of  the  integumentary  orgsM  iaio 

cation  of  the  cellular  ecderon  covering  those  classes.     Unfortunately,  it  is  often  SSaik 

folds  of  the  integument^  upon  which  they  are  in  practice  to  assure  oneself  in  vhst  vn  • 

developed  and  which  correspond  with  the  siven  tegumentary  orran  has  been  fiorwoi. 

dental  pulp,  but  by  a  calcareous  deposit  taking  While  the  presence  of  endopUists  in  a  sirtt- 

{>lace  beneath  this,  in  what  represents  a  deep  morphosed  tissue  is  good  evidence  of  ss 

ayer  of  the  ecderon ;  finally  that  it  is,  for  the  having  been  developed  by  conversion,  ihrt 

E resent,  an  open  question  whether  the  deep  absence  is  no  proof  that  the  tissue  hss  bea 

lyers  of  all  scales  are  produced  by  a  con-  developed  by  excretion ;  inasmuch  as  h  u} 

tinuation  of  this  process,  or  whether  in  some  simply  be  due  to  their  very  early  diai(tp«tr* 

cases  a  deep  truly  enderonic  structure  may  be  ance.  In  fact,  if  any  one  affirm  that  the  shel  «< 

added  to  this  superficial  ecderonic  constituent  a  Unio  or  of  a  Crustacean,  notwithstiot!:. : 

to  constitute  the  perfect  scale.     A  process  of  the  impossibility  of  detecting  endopbiti  is  ti* 

the  latter  kind  would,  at  any  rate,  find  its  youngest  laminae,  is  in  reality  formed  bv  the 

parallel  in  the  eventual  union  of  the  teeth  of  successive  apposition  of  entire  layers  of  tu 

many  fishes  with  their  jaws,  and  in  that  of  protomorphic  tissue,  in  which  the  endopV> 

the  plates  of  the  chelonia  with  the  vertebral  disappear  so  eariy  that   they  cannot  be  *^ 

elements.  tected,  it  would  be  very  difficuk  absdotcli  t 

§  3.  HUtology  of  the  tcgumeniary  organs,  —  disprove  the  assertion,  though  we  might  ^^ 

Having  thus  arrived  at  a  general  idea  of  the  for  evidence  of  its  truth.     D^beliering  io  '*.t 

mode  in  which  the  various  forms  of  integumen-  doctrine  of  the  special  vital  actifity  €f  t*' 

tary  organs  are  produced  from  the  primary  endoplasts,  I  confess  the  question  docf  a ' 

morphological  constituents  of  ever^  integu-  seem  to  me  to  be  of  much  importance,  r* : ! 

ment,  we  have  now  to  consider  their  minute  have  only  enhirged  upon  the  subject  btcv-' 

histological  elements  and  the  mode  in  which  great  weight  has  by  high  authorities  btni '.« 

these  proceed  from  the  indiflerent  tissue  of  upon  these  distinctions.     It  appear*  to  i 

which  all  organs  are  primarily  composed,  that  the  processes  of  conversion  and  of  c^.*^* 

The  tegumentary  tissues,  like  all  others,  are  tion  grade  one  into  the  other,  and  thjt  = ' 

produced  by  the  metamorphosis  of  the  pe-  real  subdivisions  can  be  baaed  upon  tt<  *^- 

ripkst  of  the  protomorphic  or  indifferent  currence  of  either  to  the  exclusion  u^  ' 

tissue  from  which  they  take  their  origin,  the  other.     I  will,  however,  take  care  to  iodir*'.- 

endoplasts,  to  all  appearance,  taking  but  little  what  appear  to  me  to  be  dear  instance 

share  in  the  metamorphic   processes.     The  each.     I  shall  now  proceed  to  coosakr  t 

chemical  metamorphosis  of  tne  periplast  nuiy  histological  structure  of  the  integuoicnt*  .< 

be  either  into  homy,  chitinous,  calcareous,  or  animals  in  the  following  order :  —  I.  Ht« ^  • 

cellulose  matter;    in  form  it  may  become  and  Actinoid  Polvpes  and  Beroidse.    :e.  Ai- 

fibrous,  laminated,  vacuolated,  bony,  prisma-  nulosa,  including  the  Worms  and  £chinodcr-« 

tic,  &c.  3.  MoUusca,  including  the  Aacidiaas  aftd  IV 

As  a  general  rule,  the  endoplasts  tend  to  lyzoa.  4.  Vertebrata. 
disappear, /lan  pojyti,  with  the  metamorphosis  i,  Hydroid  and  Adinoid  pofypet. — la  tWw 
in  form  and  composition  of  the  periplast ;  but  animals  the  integument  conaista  csthcr  a  a 
the  difllerences  presented  by  different  tissues  simple  cellular  and  vacuolated  ttderot^  «r 
in  this  respect  nave  given  rise  to  the  esta-  the  outer  layer  of  this  is  derckipad  ia£»  • 
blishment  of  a  distinction  between  what  is  structureless  coat,  which  may  tn n  ii*  t^^^- 
called  the  process  of  convenion  and  that  of  ened  by  repeated  additions,  mod  thm  aiu« 
excretion.  For  instance,  in  the  development  of  considerable  dimensions.  In  the  co«a»** 
a  hair  or  of  a  nail,  the  elements  of  the  pro- 
tomorphic layer  evidently  pass,  as  such,  mto  •  p^-  ^j^  ^^  In  tji^  ,mss  oT  -giwA  •«•-* 
the  perfect  substance  of  these  organs ;  the  not  in  the  common  psivsrtsd  lifiirafiM  ^  t»  - 
periplast  simply  becoming  homy,  and  the  endo-  transadation  and  bardsniaf  • 
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Cunpaoutaria,  for  instance,  the  outer  wall 
of  the  bud  from  which  a  polype  is  to  arise 
consists,  St  first,  of  a  mass  of  indifferent  tissue. 
As  derdopment  proceeds,  the  outer  portion 
of  the  mass  b  converted  into  a  structure- 
less membrane,  which  becomes  detached  from 
the  body  of  the  polype  through  its  whole 
ateot,  and  constitutes  the  future  cr//,  the 
Mibjscent  ecderon  taking  on   the    ordinary 
celluiar  structure.    On  the  pedicle  the  same 
process  goes  on  to  a  less  extent,  the  struc- 
tureless layer  becominf|  separated  only  at 
ioterrals,  bo  that  the  pedicle  acquires  a  ringed 
sppeannce. 

An  int^ment  of  one  or  other  of  these 
descriptions  is  to  be  met  with  in  all  the 
Sertuuirian  and  Actinoid  Polypes,  and  is 
obtiously,  in  these  cases,  the  result  of  a 
process  of  excretion.  In  the  MeduiOB  and 
Bfrmd(t,(m  the  other  hand,  where  theintegu* 
ment  is  thick  and  gelatinous,  the  ecderonic 
tifnie  is  converted,  as  a  whole,  into  what 
cio^lj  resembles  rudimentary  connective 
tnnue,  in  which  elastic  elements  and  muscular 
fibres  are  developed.  The  presence  of  peculiar 
^nimns, called  the  ** Thread  or  UrHcaiing celli^ 
n)QHtitiite8  an  extremely  characteristic  feature 
in  the  integument  of  these  creatures.    These 

F^.311. 


\ 


I  4-  311.)  are  composed  of  a  delicate  mem- 
:  ranoQs  sac  f  0),  enclosing  a  much  thicker  one 
^^\  which  is  open  at  one  extremity,  the 
'pefture  hdne  stopped  by  the  end  of  a  more 
*>^  less  irreguw  abort  stiff  sheath  (c),  some- 
t'mc%  giving  attachment  to  several  dutinct 
raxs  or  «pinea  (d)^  applied  together,  which  is 
&xed  to  the  edges  of  the  aperture,  and  oc- 
(upiet  the  azia  m  the  inner  sac.  To  the  ex- 
trrLity  of  tfaia  sheath  a  long^  frequently 
t'xnhed  filament  is  attached  (^),  and  lies 
(iMied  up  round  the  central  sheath,  and  in 
('(Me  contact  with  the  walls  of  the  sac.  The 
Utter  are  very  elaatic,  and  seem  to  be  tensely 
«<retched  by  the  contained  fluid  during  life ; 
1"^.  00  preaaure,  the  sac  suddenly  bursts,  and 


its  contents  are  evacuated  so  rapidly  as  hardly 
to  allow  of  the  process  being  traced.  I  be- 
lieve, however,  that  the  long  filament  is  pushed 
out  by  the  side  or  through  the  axis  of  the 
central  sheath,  remaining  still  firmly  attached 
to  the  latter,  so  that  the  result  is  the  appear* 
ance  exhibited  in  the  accompanying  figure  (c), 
where  the  sac  is  seen  empty,  the  long  serrated 
filament  being  attached  to  the  sheath,  which, 
everted  and  with  its  spines  spread  out,  is  itself 
fixed  to  the  margins  of  the  aperture.  The 
violent  protrusions  of  these  mmute  serrated 
filaments,  aided,  perhaps,  by  some  aridity  of 
the  liquid  of  the  sac,  is  in  the  larger  kinds, 
such  as  those  which  exist  in  Physalia,  exceed- 
ingly irritating  to  the  human  skin,  and  usually 
proves  fatal  to  the  minute  creatures  on  which 
the  Hydrozoic  and  Anthozoic  polypes  prey. 

Integument  of  the  Annulosa. — The  integu- 
ment of  the  lower  Annulose  tribes,  of  young 
forms  and  of  the  more  delicate  parts  of  a 
great  mijorit^  of  the  higher  Annulosa,  con- 
sists of  a  thin  structureless  chitinous  mem- 
brane developed  from  the  subj<icent  cellular 
ecderon,  in  a  manner  essentially  similar  to 
what  has  been  described  in  the  Polypes. 

Leydig  has  particularly  described  this  form 
of  integument  m  Entoroostracous  Crustaceans, 

{Branchipus  and  Argulus)  in  insect  larvae, 
Corethra),  and  among  the  Annelids  in  Pisci- 
cola,  Nepnelis,  Hsemopis,  Sanguisuga,  Clep- 
sine  and  Lumbricus,  where  the  integument 
consists  of  two  portions-— a  deep  cellular  layer 
and  a  superficial  layer,  which  is  either  abso- 
lutely structureless,  or  is  fibrillated  ;  being  in 
no  case  formed  by  the  coalescence  of  the  sub- 
jacent cells,  but  by  excretion  from  them, 

A  similar  structureless  excreted  integument 
is  found  also  in  Planariae,  Nemertidse,  in  many 
Cestoidia,  Nematoidea  and  Trematoda,  and, 
according  to  the  late  researches  of  Leydig,  on 
Synapta,  in  the  Echinoderms  also.  Where 
the  int^ument  is  not  very  thin,  and  con- 
sists of  several  layers  of  chitinous  matter,  the 
added  laminas  commonly  take  on  a  fibrous 
structure.  The  Nematoid  worms  present  par- 
ticularly good  examples  of  this  complication. 
Thus,  for  instance,  the  integument  of  Mermis 
albicans,  which  has  lately  been  examined  with 
much  care  by  Dr.  Meissner,  consists  of  three 
layers,  the  middle  of  which  is  double.  The 
outermost  of  these  layers  is  either  structureless 
or  presents  a  distinction  into  transverse  hex- 
agonal plates,  each  of  which  occupies  i  of  the 
cvcumterence  of  the  animal.  At  the  head 
and  tail,  small  polygonal  plate-like  markings 
replace  these,  and  such  small  plates  could  be 
detected,  makinff  up  the  large  ones.  Dr. 
Meissner  calls  them  ''cells,"  but  expressly 
states  that  he  never  detected  any  nucleus  in 
them,  and  it  seems  more  probable  that  they 
are  produced  by  modifications  of  the  oriffinal 
external  structureless  layer,  similar  to  those 
which,  as  will  be  seen,  occur  in  the  Crustacea 
and  Mollusca. 

The  middle  substance  of  this  integument  is 
composed  of  two  layers  of  fibres  one  above 
tlie  other.  The  fibres  are  parallel  in  the  same 
layer,  but  those  of  the  two  layers  cross  one 

I  1  3 
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another  at  right  angles,  so  that  they  form  two  isting  cells  of  the  ecderon.  Howerer,  htf^% 

sets  of  opposite  spirals.    The  fibres  are  sharply  statements  are  equally  decided,  tint  the  m* 

contoured,  dense,  and  brittle,  and  those  of  tegument  of  Corethra  preseots  no  appemce 

each  layer  are  divided  into  six  sets,  corre-  of  ceUidar  origin,  and  toe  que8tiooiDsy,tha«- 

sponding  with  the  six  sections  of  the  body.  At  fore,  for  the  present,  probably  be  conadcred 

the  sutures  the  fibres  of  each  bend  back  upon  undecided. 

themselves,  and  run  in  a  parallel  course  to  the        The  calcified  integument  of  the  Owtiea 

opposite  suture.  presents  the  same  general  ftmcture  «thtt  of 

The  deep  layer  is  the  thickest ;  it  appears  the  other  Annulosa,  consisting  of  supcipowd 

longitudinally  striated  on  section,  and  nuiy  cbitinous,  more  or  less  fibrous  laodlc,  tbe 

be  split  into  lamellae  of  any  thickness ;  other-  outer  of  which  are  infiltrated  wkh  a  cslonoa 

wise  it  is  perfectly  structureless.  deposit.     In  the  small  transparent  Craiiaoei, 

In  the  Nemertidse,  according  to  the  re-  as  we  have  already  seen,  the  iotcganac  ii 

searches  of  Quatrefages,  the  integument  has  composed  of  structureless  layers,  developed 

essentially  the  same  structure,  consisting  of  a  by  excretion  on  the  suHaoe  of  the  ecderoa, 

superficial  structureless  ciliated  lamina,  with  and  even  in  the  largest  forms,  the  nsnie 

deeper  vacuolated  and  fibrillated  layers.     In  hairs,  &c.,  present  precisely  the  nae  ^ 

the  other  Turbellaria  the  vacuolated  struc-  pearance  ;  but  in  the  thick  iDtegumentoftke 

ture  is  predominant.  Decapoda,  certain  layers  of  the  shell  have  bees 

This  fibrous  cbitinous  integument  is  still  described,  not  without  considerable  Aov  of 

better  developed  in  the  Insecta.  reason,  as  possessing  a  cdlukr  orgaaipiiBa 

According  to  Mayer  (/.  c.)  the  cbitinous  (Carpenter), 
integument  of  Lucanus  cervus  is  composed  of       I  have  carefully  examined  the  sbdl  of  the 

eassy  rods  with  sharply  defined  dark,  paral-  common  crab  in  relation  to  this  point,  sad  tk 
I  edges,  which  by  their  mutual  apposition  and  following  are  the  results  of  my  invodgsoos. 
anastomosis,  and  probably  by  the  interposition        It  appeared  to  me  in  the  first  place,  that, 
of  a  connecting  mass,  form  thin  layers.    The  without  seeking  for  a    moulting  crdb,  tbe 
rods  in  each  layer  are  parallel,  but  those  of  structure  of  the  integument  in  its  nBakiaed 
different  layers  cross  one  another  at  angles  of  state  might  be  readily  ascertained  bjr  ci- 
from  45°  to  90°;  so  that  a  horizontal  section  amining  the  soft  membrane  connecting  6< 
presents  a  sort  of  elegant  cross-hatching,  the  articulations  of  the  limba^  which,  as  is  «dl 
lines   of  which  are  about  0*008  mm.  apart,  known,  is   continuous  on  either  bsad  viik 
The  outer  surface  of  this  laminated  mass  is  the  calcareous  integument*  and  passes  toCo  it. 
invested  by  a  transparent  homogeneous  sub-  In  a  section  of  this  soft  layer  (JSg.  3 IS.  iV  I 
stance  containing  pigment,  and  above  this  found  from  within,  outward,  I.  Thecndcroc 
by  a  layer  of  epidermic  "  cells "  ro*005  to  (a)  composed  of  connective  tissue,  excanui 
O'OI  mm.  in  diameter),  with'nuclei  and  nucleoli,  by  vascular  channels,  and  containing  om^ 
their  edges  being  separated  by  an  intermediate  rous  aggregations  of  pink  and  yellow  pig«n>< 
substance.    Internally,  there  is  also  a  layer  frequently  disposed  in  it  stelLite  form,  or  ctes 
of  epidermic  "  cells  "  which  are  polygonal  from  forming  anastomosing  net-works  along  the  re- 
mutual  pressure.  They  are  without  nuclei,  but  dimentary  elastic  fibres  of  the  tisaue.    1  Tbe 
possess  a  short  spine,  arising  from  the  centre  surface  of  this  (b)  was  constituted  by  a  pcMo 
of  the  cell,  and  ending  by^  a  sharp  point,  morphic  layer,  consisting  of  a  homogeaeott 
Quekett  (/.  c)  describes  a  similar  structure,  substance  containing  endoplaats  {c\  vb^s 
consisting  of  striated  laminae,  in  the  integu-  sometimes  adhered  to  the  enderon,  tomeaaa 
ment  of  Dynastes  Hercules.  to  the  hard  integument,  when  the  bttcr  «v 

The  integument  thus  described  closely  re-  detached.     S.   Superficial  to  l^is,  was  the 

sembles  that  of  the  larger  Crustacea  (vide  cbitinous  layer  ot  the  integument  (r)  coa- 

injra),  and  I  should  have  placed  it  witli  them,  posed  of  a  number  of  lamiiue  of  crcat  <le> 

except  for  the  very  distinct  statement  of  Mr.  cacy,  and  not  more  than  «iArv  «  ^^  >^ 

Newport  with  regard  to  the  development  of  apart.    The  deep  lamins  were  nocfc  softff 

the  integument  in  Meloe.    According  to  Mr.  tnan  the  superficial,  and  the  (Mitemost  bonas 

Newport's  researches,  the  integument  of  the  of  all  was  hardest,  and  of  a  browntih  coloir. 

young  Meliie  is  at  first  composed  of  polygonal  constituting   the  siructurdesa  cfndaiiin  c^ 

nucleated  cells,  the  largest  of  which  is  about  Carpenter  and  Lavalle. 
vcW  ^^  ^^  ^^^^  ^^  diameter.    As  the  animal        In  section,  the  deep  lanmye  (■)  pfvested 

grows,  the  nuclei  divide  and  subdivide  by  a  only  an  indication  of  perpendicnlar  fihrittiaA. 

process  of  fission,  and  the  integument  becomes  but  this  became  more  marked  ai^MifidaC' 

composed  of  several  layers.    After  awhile,  the  outer  part  of  the  section  appcanag  ciaig^ 

the  deeper  of  these  undergo  a  fibrous  meta-  striated.   The  deep  lamiMe,  when  stripped  tft 

morphosis,   and   constitute   a    fibro-cellular  presented  no  definite  structure, but  llM^re»fv 

structure,  which  gives  attachment  internally  fell  into  plaits ;  while  the  supcrfictal  laninK  n^ 

to  the   muscles,  while  the  external  lavers  peared  clotted  over.    I  aou^t  in  vain  for  ai« 

continue  to  grow,  and  to  be  reproduced  as  appearance  of  endoplasts  m  the  deep  ki;c« 

distinct  cells.  where,  however,  had  they  existed,  wy  wt 

If  this  were  the  mode  of  development  have  been  readily  detected ;  and  I  tbcrt^'* 

which  obtained  in  all  Insecta  we  must  con-  conclude,  that  the  chitinooa  lamrfly  ai  t  fc*  f*^ 

sider  their  cbitinous  integument  to  be  pro-  firom  the8ukjacentecderDn,byaptocev«^ci* 

duced  by  conversion  of  the  previously  ex-  cretion.    It  should  be  ronarkeiL  Kowcvcr,  iftrt 


TEOUMENTARY  ORGANS. 


497 


te  poljional 
pon  tne  noi 


■reolBtion  UobKrvablei 


M  t,  (nm  Uia  crab ;  r,  a,  from  the  alirinip.         coDBideratioiu 


(•rocccdt,  but  Ibo  weolK  >re  certainly  not 

Sath  it  the  ttnicturt  of  the  soft  bter- 
viiruUr  integument,  in  which  1  could  find 
BO  okmreoua  msttN.  If  it  be  traced  into 
ilw  hard  calcified  ihell,  the  oul;  alteration 
otMorable  it,  that  a  daric  calcareous  depotit 
ukct  place,  the  ewthy  natter  being  mfil' 
tnted,  at  it  were,  through  the  lamJDK.  The 
i^wtit  tflecta,  however,  only  the  middle 
hjtn,  the  extreme  outermoit  bang  left  at 
tlke'ttORijanderTn;"  while  a  Tariable  number 
of  the  iDDcr  uuniiis  remain  at  a  more  or  lets 
tbick,  loft  coating  upon  the  inner  iur&ce. 
TlkcK  toft  layert  may  be  itripped  off  a*  a 
putfaneDtJike  membrane,  with  the  muscles, 
Md  ibor  rdatious  to  the  enderon  ara  then 
rndily  examiaed.  Tbey  are  here  at  struc- 
Inrelai  m  where  they  constitute  the  deep 
^ja  of  the  inter-anicular  meaibranet. 

Tbe  ttructorc  of  the  calcified  layer  hat 
litto  carefbUy  described  by  Dr.  Carpenter, 
•bo  •bowed:,  ttwt  in  the  crab  and  lobster 


they  are  traTeraed  by  tubulei  identical  witb 
those  of  dentine,  and  pointed  out  the  error 
of  Lavatle  in  regarding  thete  as  fibres.  There 
can,  I  think,  be  no  doubt,  that  in  the  crab  and 
lobster,  Dr.  Carpenter's  doctrine  is  correct ; 
but  I  Bm  equally  of  opinion,  that  for  other 
Crustacea,  tuch  as  the  shrimp,  M,  Lavalle  is 
right,  i  believe,  in  fact,  that  the  tubular 
structure  is  produced  by  the  horizontal  lami- 
nation giving  way,  at  the  calcareous  matter  is 
d^osited,  to  perpendicular  fibrillation  of  the 
chitinous  matrix,  and  that,  eventually,  the 
uncalcified  fibrils  disappear,  and  leave  tubules 
in  their  place.  That  at  least  afmeart  to  be  a 
natural  conclusion  from  the  met,  that  the 
perpendicular  fibrillation  of  the  toft  tissue 
becomes  more  and  more  marked  extenially; 
and  thus,  by  decalcifying  the  calcified  shd), 
we  i^taia  horizontal  separable  lamime  com- 
posed of  short  perpendicular  fibret. 

The  colouring  matter  has  always  appeared 
to  me  to  be  generally  difiused  through  the 
upper  layer,  and  not  to  be  confined  to  what 
Dr.  Carpenter  detcribea  as  the  "cellular  layer." 
The  latter  it  a  very  thin  stratum,  made  up  of 
only  a  few  of  the  superficial  laminte,  which  I 
have  found  to  be  most  readily  observable  by 
detaching  with  a  sharp  knife  a  very  Ihin  scale 
from  the  upper  surface  of  the  crab  shell.  It 
is  compOBcd,  exactly  at  Dr.  Carpenter  faaa 
figured  It,  of  regularlv  polygonal,  often  tix- 
wded  arete,  frequently  presenting  a  darker 
radiating  patch  in  the  centre,  and,  at  first 
tight,  irresistibly  tuggesting  a  true  cellular 
■lructur& 

I  believe,  however,  that  it  is  in  reality 
nothbg  of  the  kind,  but  that,  like  similar 
anpearancet  in  the  molluscan  thell,  this  is 
limply  the  result  of  the  concretionai;  man- 
ner m  which  the  calcareous  mstter  is  de- 
podted.  We  have  teen,  in  fact,  that  there 
are  no  such  appearances  in  the  deep  uncal- 
dfied  layers,  nor  in  the  thin  layers  which 
invest  the  minute  transparent  appendages — 
coDtideretions  which  appear  to  me  to  be  in 
themselves  decisive  agamst  ihe  cellular  nature 
of  these  bodies.  In  addition,  decalcification 
briap  to  li^t  no  endoplasts  in  the  "  cells," 
but  in  their  place  we  observe  clear  polygonal 
spaces  in  the  membrane  (J!g.  3IS.  d)  which 
present  the  same  dots  (tection  of  tubule*)a:i 
those  whidi  exist  in  the  simply  Isminated  por- 
tion of  the  integument  (fg.  312.  b).  Finally,  i( 
the  decalcified  scale  include  a  sufficient  num- 
ber of  laj'ers,  it  it  easy,  by  altering  the  focus 
of  the  microscope,  to  trace  the  areolstion  in- 


wards, until  it  becomes  gradually  fainter,  and 
laminae. 


patting  11 


rdinary  dotted 


I  believe,  then,  that  the  "cellular'  layer, 
results  from  a  peculiar  addittonal  deposit  of 
calcareous  matter  in  the  uppermost  layers  of 
the  shell ;  and  this  view  is  strikingly  confirmed 
by  what  may  be  observed  in  the  shrimp.  The 
integument  in  this  crustacean  {e.  g,  the  cara- 
pace) has  exactly  the  same  general  structure 
at  that  of  the  crab,  coneisting  of  hard  upper 
and  soft  deep  layers,  which  are  dolled  and 
striated,  and  not  tubular.     The  former  owe 
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their  hardness  to  a  generally  diffused,  trans-  membrane  containing  imbedded  calaraom  oc 

parent,  calcareous  deposit,  which  allows  the  silicious  particles.* 
previous    dotted    structure   of  the    laminae        An  acfmirable  example  of  the  cilaitiMi 

to  be  perfectly  obvious.     In  some  parts  and  in  integument  formed  by  ezaretion  is  to  be  IoodJ 

the  superficial  layers,  this  deposit  is  struc*  in  the  shell  of  Unio  and  Aoodon.     llie  outer 

tureless  and  homogeneous  (fig.  312.  g,  a),  but  surface  of  the  shell  in  these  Lamdlibnncbs  a, 

in  other  parts  the  youngest  layer  presents  very  as  is  well  known,  covered  by  a  browoiBh  or 

delicate  polygonal  meshes,  whose  areas  were  greenish     irregular   roembraDoiis    sobttsDre, 

about  -n^  in.  in  diameter  (fig.3l2,  f,  a).  De-  the  so  called  ** epidermis**  of  the  shdL    Tins 

calcification  completely  destroys  this  appear-  substance,  however,  by  no  means  coostitiitn 

ance ;  so  that  I  imagine  it  to  be  caused  merely  a  single  membrane ;  on  the  other  haod,  the 

by  the  mode  in  which  the  primary  deposit  in  the  surface  of  the  shell  is  marked  by  an  imiDaiK 

membrane  takes  place,  the  areolae  becoming  number  of  closely  set,  more  or  len  parftQd, 

almost  immediately  fused  together  by  further  concentric  lines,  some  of  which  appesr  to  be 

deposit.  formed  by  rugae  of  the  "  epiderm,**  while  otben 

Through  these  homogeneous  hardened  outer  are  the  free  edges  of  epidermic  laminae  croppin| 
layers  thus  constituted,  there  are  dispersed  out  under  those  of  older  date.     Viewing  tbj 
more  opaque  spots  (Jig.  312.  f,  g,  b),  more  surface  of  tlie  shell  by  transmitted  light  vrtii 
or  less  rounded  in  their  outline,  and  varying  a  low  power,  a  number  of  |K>lygonal  dosdv^ct 
in  diameter  from  -j^  in.  or  less,  to  ten  times  areae  come  into  view  on  depressing  the  toern 
that  size.    The  smallest  of  these  bodies  have  through  the  thickness  of  the  epiderm. 
exactly  the  appearance  of  cells  (Jig,  312.  P,  6),        The  inner  surface  of  the  shell  has,  for  the 
consisting  of  a  dark  centre,  with  a  circular  more  greater  part  of  its  extent,  a  pearly  or  nacreoB 
transparent  wall,  and  every  variety  of  form  lustre ;  but  along  the  gape  of  the  shell,  M  s 
may  be  observed  between  these  and  large  distance  of  from  less  than  one  line,  to  as  nuck 
masses,  such  as  that  figured  (^.  312.  o,  ^,  as  two  or  three  lines,  firom  the  free  edge,  the 
with  a  lobulated  laminated  circumference^  and  nacreous   appearance   ceases,  and  «e  fiad, 
an  irregular  centre,  composed  of  small  masses  instead,  a  brownish  hue  similar  to  that  of  the 
like  dentine  globules,     in  the  former  the  dots  epiderm,  and  becoming  gradually  more  intaae 
of  the  original  tissue  may  be  still  seen ;  but  till  the  very  margin  is  constituted  by  a  ^eihk 
in  the  latter  they  are  not  traceable  and  seem  brown  membrane  continuous  and  idoiticalvitb 
to  be  obliterated.    If  dilute  hydrochloric  acid  the  epiderm  on  the  exterior.     If  the  sui&a 
be  added  while  the  object  is  still  under  the  of  the  flexible  zone  be  examined  as  before,  its 
microscope,  however,  these  bodies  are  gra-  outermost  portion  appears  quite  bomofaMia; 
dually  dissolved  out  with  effervescence, and  the  as  we  pass  gradually  inwards,  bowevtf,  doci 
structure  of  the  place  they  occupied  is  found  appear  in  it,  and  the  hard  portion  of  the  brova 
to  be  identical  with  that  of  the  other  portions  zone  presents  polygonal  aree,  precisely  reM» 
of  the  integument.  They  are,  therefore,  nothing  bling  those  under  the  epiderm  on  the  outer  ftf^ 
but  concretions  of  calcareous  matter,  whose  face.    Where  the  nacreous  appearance  coo- 
deposit  has  taken  place  in  a  peculiar  form,  mences,  these  ares  disappear,  becoming  <^ 
quite  independently  of  the  primary  structure  scured  by  an  opaque  white  substance,  whxh  b 
of  the  part ;  this  form  being,  in  the  smaller  marked  by  elevations  and  depreaaions.  com* 
concretions,  most  deceptively  cell-like.      It  sponding  with,  though  leas  prominent  than,  tk 
appears  to  me  that  this  case,  in  which   the  principal  ones  upon  the  external  surftce. 
assumption  of  structure  without  cell  develop-        If,  now,  a  section   perpendicular  to  tbe 
ment  may  be  so  plainly  demonstrated,  has  a  surface  and  to  the  concentric  lines  be  takea, 
most  important  application,  not  only  to  the  and  viewed  in  the  same  way  by  reflected  htpu 
mode  of  formation  of  Crustacean  and  Mol-  the  cause  of  the  various  appearances  vhxt 
luscan  shells  (vide  infrai)^  but  to  the  develop-  have  been  described  will  become  obvious. 
ment  of  the  teeth,  strongly  confirming,  I  think.        It  will  be  seen  that  the  thick  middle  of  the 
the  view  which   I   have  taken  of  that  pro-  shell  is  composed  of  three  substancca;  o(  a 
cess.  very  thin  external    brown  layer,  the  **€(*- 

Integument  of  theMoiJusca. — The sof^  surface  dermis,"  and  of  two  other  layers  more  or  le« 

of  the  body  of^^the  Mollusca  in  general  is  con-  equal  in  thickness ;  an  external,  composed  or 

stituted  by  an  ordinary,  commonly  ciliated,  minute  polygonal  priams  or  columns  tct  per* 

cellular  ecderon,  which  needs  no  special  de-  pendicularly  to  the  8urfiice»  and  an  tntcmsU 

scription.     The  hard  or  soft  shells  which  so  which  looks  structoreleas,  with  a  fracture  Uie 

many  of  them  possess,  arise  in  two  modes  ;  the  loaf  su^.     The  outer  prismatic    layer  pir* 

calcareous  and  horny  integumentary  append-  serves  its  thickness  as  far  as  the  **  hrova 

ages  being,  I  believe,  invariably  produced  by  zone  *'  above  described,  and  then 

excretion,  while  the  Ascidian  test,  which  con-  thins  out  into  the  flexible  margtnal  ■ 

tains  cellulose,  is  formed  by  convenion.     It  The  inner  nacreous  layer,  on  the 

will  be  advisable  to  treat  of  the  structure  and  gradually  thins  out,  aiid  ceases  at  tile 

histological  development  of  these  two  forms  mencement  of  the  brown  zone.    The  cn^  of 

separately  ;  and,  first,  of  the  the  prisms  are,  therefore,  bare  in  the  faft»«c 

Excretionary  integument  of  the  MoUutca, — 
This  is  to  be  met  with  in  its  simplest  form  in        .  j  ^„  ,„^^^,^  ^^  ^^  B^  ^^^  „^. . 

the  Pol)  zoa, in  which  the  integument  (ectocyst  rewanbes  on  theM  animab  arv  w«ll  kaowa,  f ••  •->• 

of  Allin.m)    is    formed   by    a   structureless  inrormation  on  which  this  •tatvoMatia 
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zone,  whence  the  polygonal  areolation  ob-  appears  to  me  to  have  been  overlooked  and 

served  in  it;  while  its  colour  arises  partly  to  have  given  rise  to  the  impression   that 

from  the  brown  epidermis  shining  through,  there  is  a  much  greater  histological  difference 

partly  from  a  slight  tinge  of  the  same  kind  between  the  prismatic  and  membranous  sub- 

which  runs  through  the  prismatic  substance,  stances,  than  really  exists.    The  examination 

and  renders  it  distinguishable,  even   to  the  of  the  line  of  junction  of  the  two  substances 

naked  eye,  from  the  intensely  white  nacreous  [fig,  313.  b),  however  will  at  once  show  their 

layer.  fundamental  identity.    The  ends  of  some  of 

Thin  vertical  sections  of  these  shells  pre^  the  prisms  will  be  seen  in  fact  to  project 

sent  the  following  appearances  under  a  high  beyond  the  others  into  the  membranous  sub- 

magnifying  power.    The  external  edge  is  con-  stance;  but  it  will  be  observed  that  the  hori- 

stituted  by  a  delicate  brown  band,  the  *'epider-  zontal    lines    of   the    latter    pass    without 

mis,"   in  which  no  structure   of  any  kind  interruption  through  the  prisms,  and  therefore 

can  be  detected.    Within  this  is  the  pris-  that  the  lamins  of  the  two  structures  are 

matic  layer,  a  dense  transparent  substance  identical. 

marked  by  strong  parallel  lines  which  run  If  we  reduce  these  facts  to  their  simplest 
perpendicularly  to  the  surface  and  either  expression,  it  will  result  that  these  snells 
extend  completely  through  the  layer,  or  termi-  are  compoted  throughout  of  superficial  thm 
nate  by  joinmg  some  other  within  it.  In  the  membranous  lammtg,  the  outermost  of  which 
former  case,  the  spaces  which  they  enclose  remains  as  epidermis,  while  the  inner  receive  a 
appear  like  the  sections  of  prisms  (of  ^^  deposit  of  calcareous  salts.  Next  comes  the 
of  an  inch,  more  or  less,  in  diameter) :  in  the  question,  however,  how  are  the  structural  dif- 
latter,  they  resemble  longer  or  shorter  cones  ferences  between  the  prismatic  and  membra- 
vhoae  bases  are  turned  outwards.  A  number  nous  layers  produced, 
of  such  short  coues  are  usually  interposed  Dr.  Carpenter,  in  his  well-known  Essay, 
between  tliose  ends  of  the  prisms  which  are  propounded  the  doctrine  that  both  varieties 
in  contact  with  the  epidermis.  of  shell  structure  are  the  result  of  the 
Internally,  or  at  the  line  of  contact  of  the  development  and  coalescence  of  cells  sup- 
prisomtic  with  the  nacreous  layer,  the  lines  plied  by  the  mantle  of  the  mollusk ;  these 
either  remain  parallel  or  converge.  cells  remaining  permanently  distinguishable 
The  prisms  are  readily  broken  away  from  one  and  coalescing  in  rows,  in  the  prismatic  struc- 
aoother,  and  in  this  case,  or  in  a  sufficiently  ture,  but  bursting  and  becoming  confused  into 
thin  section  of  the  whole  layer,  they  are  a  homogeneous  tissue,  in  the  membranous 
seen  to  be  traversed  by  very  closely  set  pa-  substance.  Nor,  indeed,  would  it  have  been 
rallel  transverse  lines  about  tv^tot  ^^'  apart,  very  easy  in  1848  to  arrive  at  any  other  con- 
Each  prism,  however,  does  not  possess  a  set  of  elusion  than  this,  to  which  so  great  a  number 
^triz  peculiar  to  itself;  on  the  other  hand,  of  appearances  at  first  sight  tend.  Enabled, 
the  parallel  lines  stretch  without  interruption  however,  by  Dr.  Carpenter's  great  kindness 
through  the  whole  length  of  the  prismatic  and  liberality  to  form  my  own  judgment  from 
layer,  as  if  the  prisms  were  not  there.  A  his  beautiful  preparations,  and  having  also 
boritontal  section  of  the  prismatic  layer  pre-  worked  over  the  fresh  shells  for  myself,  I  have 
•ents,  as  has  been  said,  a  coarse  polygonal  come  to  very  different  conclusions.  I  will 
reticulation  corresponding  with  the  lines  of  not  say  that  occasionally  cells  may  not  be  en- 
contact  of  the  prisms.  The  substance  of  closed  in  shell,  but  I  believe  I  am  in  a  posi- 
tbe  latter  appears  granular,  but  without  any  tion  to  show  that,  as  a  rule,  shell-growth  is 
other  structure  in  fully  formed  portions  not  a  case  of  conversion,  but  one  of  excretion^ 
(A?. 313.  a).  cells  not  being  in  any  way  directly  concerned 

When  a  section  of  the  prismatic  substance  in  the  matter. 
is  acted  upon  by  dilute  acid,  the  calcareous        We  may  consider,  first,  the  srowth  of  the 

matter  is  extracted,  and  a  membranous  frame-  shell  as  a  whole  ;  and,  secondly,  that  of  its 

work  is  left,  presenting  all  the  structural  cha-  three  constituents.    Inasmuch  as  we  know, 

racteristics  of  the  original  tissue,  except  that  that  the  shell  of  the  young  Unio  or  Anodon 

tbeprismsare  now  hollo w,  and  from  thetr  trans-  was  once  as  thin  as,  or  thinner  than,  the 

vene  striations  have  been  well  compared  by  ''epidermis"  of  the  adult  shell,  and  smaller 

I)r.(.!arpenter  to  the  scalarifbrm  ducts  of  plants,  than  the  smallest  area,  bounded  by  a  concen- 

This  membranous  residuum  readily  tears  up  trie  line  on  its  outer  surface ;  further,  since 

ioto  lamtne,  each  of  which    corresponds,  we  know  that  no  addition  is  made  to  the 

Qsnally,  to  a  number  of  the  fine  horizontal  outer  surface  of  the  shell  directly ;  it  is  clear 

Kric  that  the  shell  must  grow  in  size  by  addition  to 

The  white  nacreous  substance — membra'  its  margin;  in  thif^ness,  by  addition  to  its 

^fous  shell  substance  of  Dr.  Carpenter — which  under  surface.    Furthermore,  since  the  ex* 

fOQstitutes  the  interior  of  the  shell,  presents,  treme  margin  of  any  shell  is  constituted  by 

in  a  Tertical  section,  a  horizontally  striated  the  horny  *'  epiderm,"  internal  to  which  is  the 

appearance  identical  with  that  of  the  prismatic  gradually  thickening  layer  of  prismatic  sub* 

la}cr,  and  when  macerated  in  acid  it  breaks  stance,  constituting  the  brown  zone,  within 

Bp  into  corresponding  lamins.    In  fact,  if  we  which  again  is  the  white  nacreous  area,  formed 

leave  out  the  vertiod  markings  which  give  by  the  superposition  of  membranous  layers 

f^^c  to  the  a|)pearance  of  prisms  in  the  latter,  over  the  fully-formed  thick  prismatic  aub- 

the  t«o  structures  are  identical.    This  point  stance ;  from  all  this,  it  appears  to  be  equally 


I'ir  IiarJiicsM  to  n  gcniTiill; 
nnt,  calcarcDLis  dtnciiiit,  v 
uviotis  doit.:.!  slniclui-c 
lit;  [icrrriliyolivioiis.     in  i 


tiirt'Iu-i^  mill  lii>: 
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:ill,v  lilH'unctl,  trails-  membrane  conCaintDg  i^ 

I.  IV  hit li  allows  the  silidous  peiticleg.*     ;V^ 
of  tlic    lamiiiie         An  BamirabU 

«mc  |iurt3  and  in  integument  for 

epimi  is  struc-  in  tlic  shells 

;.  312.  u,(i),  but  surfaccof 

,L-r  iircsentsvery  as  ia  v   . 


ai;.ini,'IcT(/?.ai:a.  F,a).  De- 
iplctfly  ilc->troyj<  this  Bppear- 
i>:i^iiie  it  to  1)1'  cnused  merely 
liiili  ilicjiriiiiury  deposit  in  Of 

[ilarc,  tlie  ureol;e  bccom' 
Ay  I'lisiid  together  by  fu' 


Tliroii'ih  tlicsc  lioniogeneous  harden' 
liiyi'rs  tliiis  eonMiiiiicd,  (Ihtc  are 
more  ojiiicfue   s|HJtii  (_fig. '.iVi.  v,  ' 
or  Ic-s  ruLitideil  in  tlicir  outline, 
ill  diaiiii'tur  Ironi  -^  in.  or  Ici' 
that  si/c.     Tlic  smallest  of  th 
exactly  the  appearance  of  eel' 
consistingofudark  centre,' 
trans[>arunt  wall,  and  er   ■     '     , 
miiy  be  observed   betv 
masses,  such  a«  that  '' 
with  a  lobulated  lan>'     - 
an  irregular  centre    .' 
like  dentine  globi-' 
of  the  original  '  ^ 

in  the  latter  tl- 
to  be  obliterr 
be  added  i 


i '  .,1 '  "■ 

■r.-lM  ", 


^  .^>i  ur.  Carpenter's  stateaiati  tf 

..ifjili,  because  it  appears  to  me  to  n:pra> 

very  distinctly  the  interpretation  obkti  one  i^ 

at  once  tempted  to  put  upon  the  ([^Kiraiiie, 

but  which  1  muEt  reject  for  the  folloimj 

reasons :  —  In  the  first  place,  if  we  eiimw 

that  portion  (a)  ol  the  margin  bejoiyi  ibc 

smallest  granules  (rylobhtU,  Carpoiterl.  fl 

is  seen  to  be  either  absolutely  stnicUirtlcs 

or  obscurely  striated,  not  *  tnce  of  s  cell « 

endoplaat  being  anywhere  risible.    Secouill!. 

I  if  any  dilute  acid  be  added  undo"  the  akra- 

(.■  *  scope,  the  apparent  nuclei  and  <xll«  rimi" 

,j  irith   effervescence,  and   leave  behind  thve 

I   '  cleof  empty  spaces,  of  eiaclly  the  mm  iiape 

and  size  as  they  themselves  had.    Ttdriilf, 

the  supposed  cells  have  a  peculiar  conces- 

trically  or  radially-striated  structure,  ickh- 

bling  sections  of  urinary  calculi  oo  B  (Kill 

scale,  and  still  more  the  correspondia^  bodie 

in    the  integument   of  the    shrimp  [mpi 

For  these  reasons  I  think  it  must  be^nniri 

I  that    the    appearances     in    question,  liiji- 

'  ever  cell-like,  are,  in  reality,  not  the  eipte- 

sion  of  the  development  of  a  celluUi  itnic- 

ture  at  all,  but  merely  that  of  the  mode  i" 

I  which  the  deposit  of  calcareous  matter  utn 

Iilace  in  the  membranous  basis  of  the  slid 
In  fact,  I  believe  that  the  calcareous  mma 
-^  appears  first  in   small  and  distiacl  ibtule 

A  toe,  L'rio;  D,  Helix.  ('''^  " cjtoblasts"),  and   that  n»ore  ot  to 

jx,   r„„„  .        1        ■.         ,  concentric  deposits  take  place  round  ibcst 

hJe  fi.3r^I  describes  the  appearances  the  result  of  which  is.  that  the  meiDbi.^^ 
^  Akhol ,  .  "■  '°*:"S  '""'f  ('■  ■■■  !>«■)=  ba-sis  is  more  and  more  displaced,  wd  tk  b< 
has  m  t  v^^il^'^  pr.sniut.c  cellular  structure  deposited  masses  eventually  comi  atmoa  m, 
„rC  ^r  ^™  ""'"""y  observed  in  process  contact.  The  regularity  of  the  ultimate  nas- 
™  ""'""'  ?i^'  ""■""  appearances,  which     matic  structure  results  from  that  of  tkdj^ 

X  unon  l.f  7"J  '"^■^'■f*  '''7'i'  .^■■""  and  the  even  rate  of  addition  to  ea<S7^ 
Htm  upon  lis  mode  of  growlli.  and  indicate     quently. 

"   '"  '"■■"   ■"    •'•■■■         There  appears  to  lae  t 


ccU.- 
polygt 


fpecijfor  in  these"  sit uatio'ns'wc"  find  "the 
contact  with  each  other,  nor 
rni.  but  separated  by  a  greater     ..,„.i,r.i 
of  inlcrcdliiUir  substance,  and     that  it 


be  but  one  me- 

prelation  to  be  placed  upon  these  lactijni. 

that  cells  as  such  do  not  enter  into  the  fa- 

of  the  shell  of  the  Naiades  at  all,  bil 

is  constituted  by  the  succeistte  uin- 

of  membranous  lamins  from  the  hi^i 


i 
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*ini8  of  the  mantle.*    The  outer  forms  of  membranouB  shell  structure  are  oc- 

*heir  membranous  nature,  only  casionally  traversed  by  tubes  which  seem  to 

^r%^  *%^             *  altered  as  to  assume  the  commence  from  the  inner  surface  of  the  shell, 

?^^\^  ^C^            *^  ^  called  "epidermb;"  and  to  be  distributed  to  its  several  layers, 

h^'%'%^    "^              which  are  added  to  the  These  tubes  vary  in  size  from  about  the  77^79 

^  "^%^^     '•^            ^ung  shell,  calcareous  to  the  ^^^  of  an  inch,  but  their  general 

'^  ^'  ^<^%     Q              ^anules,  additions  to  diameter  in  the  shells  in  which  they  most 

o^^*^*^  %%k  "^              manner  as  to  con-  abound  is  about  -^^^py  of  an  inch.    The  di- 

'"  %^<?i> %^  '^  '^  ^^.             'ctions,  and  ulti«  rection  and  distribution  of  these  tubes  are 

'<^'^^<^'^'%^^^^    '*               V*^®  same  way  extremely    various   in   different    shells;    in 

^^  ^s>/V!^^'%%«•^^ -2.                     -in  the  inner-  general,    when    they  exist   in   considerable 

J"^^<£'^  ^-i^^'%'\.'^  ^                     ^^^  deposit  numbers,  they  form  a  network  which  spreads 

'"^  %r>.''^'*^;''^'^^.3f                    folded  or  itself  out  in  each  layer  nearly  parallel  to  its 

,  ^  ^'^  *^^f^'^,\%yK\                    -p  knife  surface,  so  that  a  lar^e  part  of  it  comes  into 

W,  'f^'^i  "^r  ^^^'j  ^.  *^                    odon,  focus  at  the  same  time  in  a  section  which 

'^ave  passes  in  the  plane  of  the  lamina.    From  this 

^r,  network  some  branches  proceed  towards  the 

*  nearer  side  of  the  section  as  if  to  join  the 

network  of  another  layer,  whilst  others  dip 

'.•♦'••    .t.-^   e    ^  "  'ownwards,asif  for  a  similar  purpose**  (Car- 

\  r^  ••*< '•c]|/\;^  >  •■•  ^ter, /.  c,  p.  14.).    In  other  instances  the 

"^    '^A^^                                                          y  vuoesrunobhquelythrough  all  the  layers.  The 

^                                                   ^  ds  such,  former  structure  was  found  bv  Dr.  Carpenter 

..ue  thickened  outer  in  the  outer  yellow  layer  or  Anomia  ephip^ 
.piast  of  the  ecderon  of  the  pium ;  the  outer  layer  of  Lima  scabra  and  in 
J  ao  means  an  anomalous  structure^  Chanta,  the  latter  in  ArcOf  Pectunculuiy  and 
uave  a  formation  of  exactly  the  same  Trigoma,  In  the  latter  case,  the  tubules 
^od  in  the  *'  cuticle "  of  plants,  and  in  the  are  not  continuous,  but  are  seen  under  a 
chitinous  lining  of  the  intestine  in  Insects ;  high  power  to  be  formed  by  rows  of  isolated 
and  I  believe  that  the  shells  of  mollusks  in  vacuities,  one  for  each  lamina;  corresponding, 
teneral  consut  simply  of  a  multitude  of  thin  I  imagine,  with  the  appearance,  "  as  if  they 
iBjrers  successively  thrown  off,  super-imposed  had  arisen  from  the  coalescence  of  lineallv 
and  coherent,  all  the  peculiarities  ot  their  struc-  arranged  cells,"  pointed  out  bv  Mr.  Bowerbank 
tare  ariying  from  subsequent  modifications,  and  Dr.  Carpenter.  Having  already  given  what 
which  are  altogether  independent  of  cells,  are,  I  believe,  sufficient  reasons  for  denying  the 
This  view  is  in  perfect  agreement  with  all  existence  of  cells  of  any  kind  in  moUuscan 
that  is  known  of  the  nature  of  the  shells  of  shells,  I  need  hardly  add  that  I  cannot  think 
lanral  Qasteropods  and  Acephala,  which  are  this  to  be  the  true  explanation  of  the  mode  of 
invariably  either  of  an  absolutely  structureless,  development  of  these  tubules.  In  fact,  I  con- 
thin,  transparent,  membranous  character,  or  sider  tnat  the  tubular  shell  structure  is  iden- 
at  most  present  a  delicate  striation.  It  mav  tical  with  that  of  dentine,  and  has  precisely 
be  added  that  not  the  slightest  trace  of  a  cef-  the  same  origin ;  its  tubuli  arising  not  from 
luUr  structure  is  to  be  met  with  in  the  pellucid  celb,  but  like  the  canaliculi  of  bone,  by  a 
shells  of  the  Heteropoda  and  Pteropoaa.  So  process  of  vacuolation  in  the  calcified  tissue, 
much  for  the  two  primary  forms  of  snell  struc*  I  resard  the  structure  and  mode  of  development 
ture,  the  membranous  and  the  prismatic.  A  of  uie  MoUuscan  like  that  of  the  Annulose 
most  interesting  variety  of  tlie  former  is  shell,  in  fact,  as  evidence  of  the  strongest 
the  naereimt  (mother-of-pearl)  lining  which  and  most  unmistakable  kind  in  favour  of  the 
is  presented  by  many  shells,  both  of  Ace-  views  with  regard  to  the  formation  of  dentine 
phala  and  Cephalophora.  The  pearly  iri*  which  I  ventured  to  put  forth  in  my  essay 
descence  proceeds,  as  Dr.  Carpenter  has  well  **  On  the  Development  of  the  Teeth.*'  Tooth 
shown,  from  the  folding  of  the  membranous  and  shell  completely  represent  one  another, 
layer  into  close  plaits,  and  not,  as  has  been  structure  for  structure ;  Nasniy th's  membrane 
Mipposed,  from  tne  alternate  cropping  out  of  is  the  homologue  of  the  *'  epidermis,*'  the 
calcareous  and  membranous  layers.  Dr.  Car*  enamel  that  of  the  prismatic  structure,  the 
peater  proved  this  by  decalcifying  with  acid  dentine,  that  of  the  membranous  structure ; 
a  layer  of  nacre  from  JIalioiu  tfdendent,  and  all  three  are  produced  without  the  inter* 
The  hidescence  remained ;  but  if  the  plaits  of  vention  of  cells  by  the  difierentiation  of  pri* 
the  layer  were  pulled  out  by  stretching  it  manly  structureless  laminae.  The  existence 
with  needles,  the  iridescence  disappeared.  of  tubuli  in  the  prismatic  substance  is  not 
Another  variety  of  structure  usually,  but  mentioned  by  Dr.  Carpenter,  but  I  have  no- 
Dot  alone  found  in  the  membranous  shell  ticed  them  very  distinctly  in  one  of  the  sec* 
substance,  is  the  tubular,    "  All  the  different  tions  of  Pinna  from  his  cabinet. 

^  Finally  in  Rudistes  and  the  sessile  Cirrho* 

rf  p^  ^  •^^  ■*'»  ^^y  •  "*""  ^  ^^  opinion  pods,  Dr.  Carpenter  has  pointed  out  the  ex- 

L^Sw-i!!  *•  ^^^""^•'io?*  2^  »J«ll  structure  are  l^^^^e  of  a  peculiar   cancellated  structure 

r^TOly  accurate,  and  should  never  be  over-  ,ii;t_  ,.1,.*   .r  fc;-„«  ^-,  „  i.--«  .-.uw  **«!„ 

^ook«d.  See  hi8  TeSacea  utriusque  Sicilian.    Pais  ^^^  *"**  ®^  Pinna  on  a  large  scale     only 

pnnu  "in  qua  de  Testamm  natara  atque  affec-  wa^  the  segments  of  the  pnsms  are  hollow 

tioaibQi  dispotatur."  instead  of  solid.    These  hollow  prisms  are 
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certain  tliat  any  given  spot  of  the  inantte  of    rorm  (^fig.Sii.  c).     Upon  looking  still  nnrvr 

a  ynuiig  bivalve  mu^t  ^ivc  origin,  directly  or     tlie  inurgin,  the    cells    are   seen  to  be  ict 

indirectly,  first,  lo  "ejiiilerni  ;■"  secondly,  lo     siiiuller  and  more  separated   by  intercellular 

prismatic  substance ;  end,  tiiirdly,  to  nacreDiis     substance,  and  not  unfreijiiently  we  loie  all 

substance ;   so  t1)at,  iin  exninining  the  tree     trace  of  distinct  cells,  the  iDterccllukr  !u[>- 

edge  of  n  t^rowin:;;  shell,  we  oiighi,  since  the    stance  presenting  itself  alone,  but  coni:>inm^ 

"epiilerm"  is  structureless  and  transparent,     cytoblasta  scattered  through  it.   This  appiu-- 

tu  be  able  to  observe  tile  gradual  ibrmaliun  uf    ancc  has  been  noticed  by  myself  in  Piinia  asi-i 

the  prismatic  substance  upon  its  under  sur-     Uiiio,  and   by  Mr.  Bow'erbank  in  Oitira;  »> 

face.     This  iii,  in  fncl,  the  cose.     Fig.  Strt.  \,     thnt  I  have  no  doubt  that  it  is  general  in  ihii 

represents  such  a  free  edge  of  the  shell  of    situation.   We  may,  1  thinL,  conclude  frwri  i: 

Auodon,  II  bcin^  the  direction  of  the  flexible     that  the  cells  of  the  prismatic  cellular  iuU- 

zone  i  b,  that  of  the  jicrfect   [irisniatic  sub-     stance  are  developed,  like  those  of  canib^. 

stance.  in  tlie  midst  of  an  intercellular  subiuntc. 

which  at  Hrst  separates  them  from  each  other, 

Fly,  31-').  that  as  they  grow  and  draw  into  thcmseiiis 

^  the  carbonate  of  lime  poured  out  from  the 

"  sulifuccnt  surface,  they  approach  each  oihcr 

more  and  more   nearly ;    and   that,  as  ihe] 

iiltain  their  full  development,  iheir  sides  press 

against  each  other,  so  that  the  cells  acquire  a 

polygonal  form,  and  the  intercellular  substame 

disappears." 

1  have  given  Dr.  Carpenter's  statement  at 
length,  because  it  appears  to  mc  to  express 
very  distinctly  the  interpretation  which  one  i- 
at  once  tempte<l  to  put  upon  the  appearance, 
but  which  1  must  reject  for  the  folloffiMj 
reasons:  —  In  the  first  place,  if  we  eianiine 
that  portion  (a)  of  the  margin  beyond  ilie 
smallest  granules  {ci/toblaili.  Carpenter),  ii 
is  seen  to  be  either  absolutely  structureli^A^ 
or  obscurely  striated,  not  a  trace  of  a  cell  m 
endoplast  being  anywhere  visible.  Secondlt. 
if  any  dilute  acid  be  added  under  the  miito- 
scope,  the  apparent  nuclei  and  cells  vanish 
with  effervescence,  and  leave  behind  ih«ii 
clear  empty  spaces,  of  exactly  the  same  shape 
and  fiiie  as  they  themselves  had.  TbirJn, 
the  supposed  cells  have  a  peculiar  conceo- 
trically  or  radial Ij'-striated  structure,  reieai- 
bling  sections  of  urinary  calculi  on  a  snijll 
scale,  and  still  more  the  corresponding  boilm 
in  the  integument  of  the  shrimp  (ic^rij.; 
For  these  rca'^ons  I  think  it  roust  be  gninied 
that  [he  appearances  in  question,  how- 
ever ccll-hke,  are,  in  reality,  not  the  eipre^ 
sion  of  the  development  of  a  cellular  strue- 
ture  ot  all,  but  merely  that  of  the  mode  in 
which  the  deposit  of  calcareous  matter  I^Ilcs 
place  in  the  membranous  basis  of  the  shell. 
In  fact,  1  believe  that  the  calcareous  malii'i 
appears  first  in  small  and  distinct  globules 
A  toe,  Cnio-  D  Helix.  C'^  " cytoblasts"),  and   that  more  or  less 

concentric  deposits  take  place  round  these, 
Dr.  Car])cnter  describes  the  appearances  the  result  of  which  is,  that  the  membraoooi 
here  figured  in  the  Ibllowing  terms  (/.c.  p.  8.):  baMS  is  more  and  more  displaced,  and  tbstihe 
"  Although  the  prismatic  cellular  structure  deposited  masses  eventually  come  almost  into 
has  nut  yet  been  actually  observed  in  process  contact.  The  regularity  of  (he  ultimsie  pm- 
of  formation,  yet  certain  appearances,  which  matic  structure  results  from  that  of  the  di^- 
are  occasionally  met  with  in  the  marginal  tanccs  of  the  granules  primarily  depoiiitJ, 
portions  of  its  newest  layers,  throw  great  and  the  even  rate  of  addition  to  each  sutee- 
iight  upon  its  mode  of  growth,  and  indicate     qucntly. 

its  strong  resemblance  to  cartihige  in  this  There  appears  to  me  to  be  but  one  iiilB" 
respect;  for  in  these  situations  we  find  the  pretation  lo  be  placed  upon  these  facts;  '''■ 
cells  neither  in  coninct  with  each  other,  nor  that  cells  as  sucn  do  not  enter  into  the  (or' 
polygonal  in  form,  but  separated  by  a  gi'cater  mation  of  the  shell  of  the  Naiades  at  all,  h"! 
or  less  amount  of  intercdliiliir  sniistancc,  and  that  it  is  constituted  by  the  succes.'ire  eicrt- 
presenting  a  rouudcil,  inilcad  of  an  angular     tion  of  membranous  laminse  from  the  Mirli."' 
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•f  the  epidermis  of  the  mantle.*    The  outer  forms  of  membranous  shell  structure  are  oc- 
Uminar  retain  their  membranous  nature,  only  casionally  traversed  by  tubes  which  seem  to 
becoming  so  far  altered  as  to  assume  the  commence  from  the  inner  surface  of  the  shell, 
homy  aspect  of  the  so  called  **  epidermis ; "  and  to  be  distributed  to  its  several  layers, 
in  the  next  laminse,  which  are  added  to  the  These  tubes  vary  in  size  from  about  the  77^79 
inner  surface  of  the  young  shell,  calcareous  to  the  t^W  ^'  ^^  inch,  but  their  general 
matter  is  deposited  in  granules,  additions  to  diameter  in  the  shells  in  which  they  most 
which  are  made  in  such  a  manner  as  to  con-  abound  is  about  ^^Vv  ^^  ^^  inch.    The  di- 
stitute  the  celleform  concretions,  and  ulti-  rection  and  distribution  of  these  tubes  are 
mately,  the  process  going  on  in  the  same  way  extremely    various    in    different    shells ;    in 
in  successive  layers,  the  prisms ;  in  the  inner-  general,    when    they  exist   in   considerable 
most  laminae,  nnally,  the  calcareous  deposit  numbers,  they  form  a  network  which  spreads 
results  in  an  even,  homogeneous,  folded  or  itself  out  in  each  layer  nearly  parallel  to  its 
striated  layer.  By  scraping  with  a  sharp  knife  surface,  so  that  a  laree  part  of  it  comes  into 
the  inner  surface  of  the  shell  of  Anodon,  focus  at  the  same  tune  in  a  section  which 
freshly  detached  from  the  mantle^  I  have  passes  in  the  plane  of  the  lamina.    From  this 
obtained  a  distinct  tough  membranous  layer,  network  some  branches  proceed  towards  the 
scattered  through  which  were  a  vast  number  nearer  side  of  the  section  as  if  to  join  the 
of  close-eet  irr^^ar  granules  of  calcareous  network  of  another  layer,  whilst  others  dip 
matter.   A  similar  structureless  layer  without  downwards,  as  if  for  a  similar  purpose  **  (Car* 
the  granules  constitutes  the  outermost  surface  penter, /.  c.  p.  14.).    In  other  instances  the 
of  the  ecderon  of  the  mantle  (J^.  313.  c,  6')  tubes  run  obhquely  through  all  the  layers.  The 
and  may  occasionally  be  detached  as  such,  former  structure  was  found  bv  Dr.  Carpenter 
Such  a  layer  consisting  of  the  thickened  outer  in  the  outer  yellow  layer  ot  Anomia  ephip^ 
portion  of  the  periplast  of  the  ecderon  of  the  pmm ;  the  outer  layer  of  Lhna  scabra  and  in 
mantle  is  by  no  means  an  anomalous  structure,  Chama^  the  latter  in  Arca^  Peduncuius,  and 
as  we  have  a  formation  of  exactly  the  same  Trigonia.     In  the  latter  case,  the  tubules 
kind  in  the  **  cuticle  *'  of  plants,  and  in  the  are  not  continuous,  but  are  seen  under  a 
chitinous  lining  of  the  intestine  in  Insects ;  high  power  to  be  formed  by  rows  of  isolated 
and  I  believe  that  the  shells  of  mollusks  in  vacuities,  one  for  each  lamina;  corresponding, 
general  consist  simply  of  a  multitude  of  thin  I  imagine,  with  the  appearance,  "  as  if  they 
layers  successively  thrown  off;  super-imposed  had  arisen  from  the  coalescence  of  lineally 
and  coherent,  all  the  peculiarities  of  their  struc-  arranged  cells,"  pointed  out  by  Mr.  Bowerbank 
ture  arising  from  subsequent  modifications,  and  Dr.  Carpenter.  Having  already  given  what 
which  are  altogether  independent  of  cells,  are,  I  believe,  sufficient  reasons  for  denying  the 
This  view  is  in  perfect  agreement  with  all  existence  of  cells  of  any  kind  in  molluscan 
that  is  known  of  the  nature  of  the  shells  of  shells,  I  need  hardly  add  that  I  cannot  think 
larval  Gasteropods  and  Acephala,  which  are  this  to  be  the  true  explanation  of  the  mode  of 
invariably  either  of  an  absolutely  structureless,  development  of  these  tubules.    In  fact,  I  con- 
thin,  transparent,  membranous  character,  or  sider  tnat  the  tubular  shell  structure  is  iden« 
at  most  present  a  delicate  striation.    It  may  tical  with  that  of  dentine,  and  has  precisely 
be  added  that  not  the  slightest  trace  of  a  eel-  the  same  origin ;  its  tubuli  arising  not  from 
lular  structure  is  to  be  met  with  in  the  pdlucid  cells,  but  like  the  canaliculi  of  bone,  by  a 
shells  of  the  Heteropoda  and  Pteropoaa.     So  process  of  vacuolation  in  the  calcified  tissue, 
much  for  the  two  primary  forms  of  shell  struc-  I  resard  the  structure  and  mode  of  development 
ture,  the  membranous  and  the  prismatic.    A  of  Uie  Molluscan  like  that  of  the  Annulose 
most   interesting   variety  of  ttie  former  is  shell,  in  fact,  as  evidence  of  the  strongest 
the  naereauM  (mother-of-pearl)  lining  which  and  most  unmbtakable  kind  in  favour  of  the 
is  presented  by  many  shells,  both  of  Ace-  views  with  regard  to  the  formation  of  dentine 
phala  and  Cephalophora.     The  pearly  iri*  which  I  ventured  to  put  forth  in  my  essay 
descence  proceeds,  as  Dr.  Carpenter  has  well  "  On  the  Development  of  the  Teeth.*'    Tooth 
shown,  from  the  folding  of  the  membranous  and  shell  completely  represent  one  another, 
layer  into  close  plaits,  and  not,  as  has  been  structure  for  structure ;  x^asniyth's  membrane 
rapposed,  from  tne  alternate  cropping  out  of  is  the  homolc^e  of  the  '*  epidermis,"  the 
calcareous  and  membranous  layers.    Dr.  Car-  enamel  that  of  the  prismatic  structure,  the 
penter  proved  this  by  decalcifjing  with  acid  dentine,  that  of  the  membranous  structure; 
a  layer  of  nacre  from    HaUotis   tpUndem,  and  all  three  are  produced  without  the  inter* 
The  iridescence  remained;  but  if  the  plaits  of  vention  of  cells  by  the  differentiation  of  pri- 
the  layer  were  pulled  out  by  stretching  it  marily  structureless  kminse.    The  existence 
*ith  needles,  the  iridescence  disappeared.  of  tubuli  in  the  prismatic  substance  is  not 
Another  variety  of  structure  usually,  but  mentioned  by  Dr.  Carpenter,  but  I  have  no* 
not  alone  found  in  the  membranous  shell  ticed  them  very  distinctly  in  one  of  the  sec* 
substance,  is  the  tubular,    "  All  the  different  tions  of  Pinna  from  his  cabinet. 

Finally  in  Rudistes  and  the  sessile  Cirrho- 

*/*i>^  ^  ■**"  •^'^  *"^y  *  "''"*  ^  *^*  opinion  pods,  Dr.  Carpenter  has  pointed  out  the  ex- 

J.m.T  J^^  obwffvations  on  shell  etructiire  an  \gxencsi  of  a  peculiar   cancellated  structure 

remarkably  accurate,  and  should  never  be  over-  ttv.i,^  ♦u«*  ^r  !>;»«•  ^«  •  u..»a  ./.r' 

looked,   jfee  bis  xSacea  ntriusque  Sicilie.    Pars  J'*^«  ^^^^  ®*  Pinna  on  a  large  scr 

pnma  «*m  qiu  de  Tefttamm  natara  atqae  aflec-  that  the  segments  of  the  pnsms 

ttoBOms  dispautur.**  instead  of  solid.    These  hollow 
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certain  that  anj  given  spot  or  the  mantle  of    form  (Jig.3\4,  c).     Upoo  looiing  rtil  Dtvtf 

■  vouDK  bivalve  must  give  origin,  directi;  or    the  margin,  the    cells   are  mcd  to  be  ;« 

indirectly,  fint,  to  "epidenni'  lecondty,  to    smaller  and  more  sqianued  bv  intcRxlUr 

prismatic  substance ;  and,  thirdly,  to  nacreous     substance,  and  not  unfrequeQtljr  a<e  lost  >1 

substance;    so  that,  on  examining  the  free     trace  of  distinct  ceUs,  the  bterccUular  wb- 

edge  of  a  growing  shell,  we  ought,  since  the     stance  presenting  itself  alone,  but  toatMBf 

"epidenn"is  structureless  and  transparent,    cytoblasts  scattered  through  it.  TUaifipcw- 

to  be  able  to  observe  the  gradual  formation  of    ance  has  been  noticed  b;  myself  in  Pmumi 

the  prismatic  substance  upon  its  under  sur-     l/ttio,  and   b;  Mr.  Bowerbaok  in  Oitm:  tt 

face.     This  is,  in  bet,  the  case.     Fig.SVd,*,     that  I  have  no  doubt  that  it  is  gowral  in  tb 

represents  such  a  free  edge  of  the  shell  of    situation.    We  may,  I  think,  coDcloile  Ami  it 

Anodon,  a  bebg  the  direction  of  the  Sexible    that  the  cells  of  the  prismatic  cdlohf  tJh 

cone;  A,  that  of  the  perfect  prismatic  sub-    stance  are  developed,  like  those  of  anbfc. 

stance.  in  the  midst  of  an  intercellular  sntatiBn, 

which  at  first  separatea  them  fivm  each  otbct, 

FSg.  313.  that  as  the;  grow  aod  draw  mto  tbcBMha 

^  the  carbonate  of  lime  poured  out  frea  At 

**  BulfJBcent  surface,  tbev  approach  each  stkt 

more  and  more  nearly;   and  that,  m  thi; 

attain  their  full  development,  their  lidca  fum 

against  each  other,  so  that  the  cdls  aajon  • 

polygonal  form,  and  the  intercellular  mJMamr 

disa^>ears." 

I  have  given  Dr.  Carpenter's  ttatewcrt  tt 
length,  because  it  appean  to  me  to  a^K» 
very  distinctly  the  interpretation  wliidi  one  ti 
at  once  tempted  to  put  upoo  the  tpptmaa, 
but  which  I  must  reject  for  the  )bllowi>( 
reasons  :  —  In  the  first  place,  if  «e  etniat 
that  portion  (a)  of  the  margin  bey«iiil  lit 
smallest  granulM  {cylabiatU,  Carpeoter).  il 
is  seen  to  be  either  absdutely  stroauRka 
or  obscurely  striated,  not  a  tr«ce  of  a  ccU  « 
endoplast  bdng  anywhere  nsible.  Seowdf, 
if  any  dilute  and  be  added  under  tlM  miav- 
scope,  the  apparent  nuclei  and  cells  rmi^ 
with  efiervescence,  and  leave  behind  tk^ 
clear  empty  spaces,  of  exactly  the  mmc  itae 
and  «ie  as  they  themselves  bad.  lUraj, 
the  supposed  cells  have  a  peculiar  o 
trically  or  radiaT'      -  ■--    •  -  - 

bling  sections  a 
scale,  and  still  n: 
in  the  integument  of  the  ahriiia)  (si^n.  i 
For  these  reasons  i  think  it  muat  be  pnlri 
that  the  appearances  in  queatim,  bov- 
ever  cell-like,  are,  in  reality,  not  the  e»(»B- 
don  of  the  development  ot  a  ccUulw  *nt- 
ture  at  all,  but  merdy  that  of  the  mods  m 
which  the  deposit  of  calcarvona  matter  ukM 

Slace  in  the  mMnbcaoous  baaia  of  the  AA 
a  fact,  I  believe  that  the  calcaraout  naaa 
appean  first  in  amall  and  djatinct  globolA 
A  to  ci  Unio,  D,  Halix.  (t*-"  "  CTtoblasts"),  and   that  ««  or  to. 

concentnc  deposta  take  plaM  round  tfaese. 
Dr.  Carpenter   describes  the  appearances    the  reault  of  which  ia,  that  the  mewtoaw 
hercfiguredintherollowingterms(/.  c.  p.  8.):     basis  is  more  and  mora  dinilaced,  and  that  dv 
"  Altbougfa  the  prismatic  cellular  structure    deposited  msssca  eventually  come  almost  iMa 


Jt  yet  been  actually  observed  in  process     contact.     The  regulari^  of  the  n 

of  formation,  yet  certain  appearances,  which  made  structure  results  fhtn  thai  of  the  dis- 

are  occasiotully  met  with   in    the   marginal  lances  of  the  gnnulea  primarily  dcfoate^ 

portions  of  its  newest  layers,   throw  peat  and  the  even  rate  of  addition  to  each  sn^^ 

light  upon  its  mode  of  growth,  and  indicate  qucntly. 

its  strong  renemblance   to  cartilage  in   this  There  appears  to  me  to  be  hot  osw  iai 

respect ;  for  in  these  situations  we  find  the  pretation  to  he  placed  t^on  these  beta; ' 

cells  neither  in  contact  with  each  other,  nor  that  cells  as  sucn  do  not  enter  into  the  ft- 

m.  but  separated  by  a  greater 

>f  intercellular  substance,  and 

landed,  instead  of  an  angular 
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•f  the  epidermis  of  the  mantle.*  The  outer  forms  of  membranous  shell  structure  are  oc- 
bmins  retain  their  membranous  nature,  only  casionally  traversed  by  tubes  which  seem  to 
becomiog  so  fiir  altered  as  to  assume  the  commence  from  the  inner  surface  of  the  shell, 
homy  aspect  of  the  so  called  **  epidermis ; "  and  to  be  distributed  to  its  several  layers, 
in  Che  next  laminae,  which  are  added  to  the  These  tubes  varv  in  size  from  about  the  77^7^9 
inner  surface  of  the  young  shell,  calcareous  to  the  ^nW  ^^  '^  '''c^'  ^"^  ^^^  general 
matter  is  deposited  in  granules,  additions  to  diameter  in  the  shells  in  which  they  most 
which  are  made  in  such  a  manner  as  to  con-  abound  is  about  jj^  of  an  inch.  The  di- 
sdtute  the  cellsform  concretions,  and  ulti-  rection  and  distribution  of  these  tubes  are 
mttely,  the  process  going  on  in  the  same  way  extremely  various  in  different  shells ;  in 
in  successive  layers,  the  prisms ;  in  the  inner-  general,  when  they  exist  in  considerable 
most  laminae,  finally,  the  calcareous  deposit  numbers,  they  form  a  network  which  spreads 
results  in  an  even,  homogeneous,  folded  or  itself  out  in  each  layer  nearly  parallel  to  its 
suiated  layer.  By  scraping  with  a  sharp  knife  surface,  so  that  a  lar^e  part  of  it  comes  into 
the  inner  surfoce  of  the  shell  of  Anodon,  focus  at  the  same  time  in  a  section  which 
freshly  detached  from  the  mantle,'  I  have  passes  in  the  plane  of  the  lamina.  From  this 
obtamed  a  distinct  tough  membranous  layer,  network  some  branches  proceed  towards  the 
scattered  through  which  were  a  vast  number  nearer  side  of  the  section  as  if  to  join  the 
of  dose-set  irregular  granules  of  calcareous  network  of  another  layer,  whibt  others  dip 
matter.  A  simibir  structureless  layer  without  downwards,  as  if  for  a  similar  purpose  "  (Car- 
the  granules  constitutes  the  outermost  surface  penter,  L  c,  p.  14.).  In  other  instances  the 
of  the  ecderon  of  the  mantle  (JSg.  313.  c,  6')  tubes  run  obliquely  through  all  the  layers.  The 
snd  may  occasionally  be  detached  as  such,  former  structure  was  found  bv  Dr.  Carpenter 
Such  a  layer  consisting  of  the  thickened  outer  in  the  outer  yellow  layer  of  Anonua  ephip^ 
portion  of  the  periplut  of  the  ecderon  of  the  phim ;  the  outer  layer  of  lAma  scabra  and  in 
msntle  is  by  no  means  an  anomalous  structure,  Chania^  the  latter  m  Arca^  Peduncuiui,  and 
ss  we  have  a  formation  of  exactly  the  same  Trigonia.  In  the  latter  case,  the  tubules 
kind  in  the  **  cuticle  *'  of  plants,  and  in  the  are  not  continuous,  but  are  seen  under  a 
cfaitinous  Imiog  of  the  intestine  in  Insects ;  high  power  to  be  formed  by  rows  of  isolated 
sod  I  believe  that  the  shells  of  mollusks  in  vacuities,  one  for  each  lamina;  corresponding, 
general  consist  simply  of  a  multitude  of  thin  I  imagine,  with  the  appearance,  *'  as  if  they 
Isyers  successively  thrown  off,  super-imposed  had  arisen  from  the  coalescence  of  lineally 
sod  coherent,  al  1  the  peculiarities  or  their  struc*  arranged  cells,"  pointed  out  bv  Mr.  Bowerbank 
tore  arising  from  subsequent  modifications,  and  Dr.  Carpenter.  Having  already  given  what 
which  are  altogether  independent  of  cells,  are,  I  believe,  sufficient  reasons  for  denying  the 
This  view  is  in  perfect  agreement  with  all  existence  of  cells  of  any  kind  in  moUuscan 
tbst  is  known  of  the  nature  of  the  shells  of  shells,  I  need  hardly  add  that  I  cannot  think 
Isrvsl  Gasteropods  and  Acephala,  which  are  this  to  be  the  true  explanation  of  the  mode  of 
bvariably  either  of  an  absolutely  structureless,  development  of  these  tubules.  In  fact,  I  con- 
thin,  transparent,  membranous  character,  or  sider  tnat  the  tubular  shell  structure  is  iden- 
st  most  present  a  delicate  striation.  It  mav  tical  with  that  of  dentine,  and  has  precisely 
be  added  that  not  the  slightest  trace  of  a  cd-  the  same  origin ;  its  tubuli  arising  not  from 
lolsr  structure  is  to  be  met  with  in  the  pellucid  cells,  but  like  the  canaliculi  of  bone,  by  a 
shells  of  the  Heteropoda  and  Pteropoaa.  So  process  of  vacuolation  in  the  calcified  tissue, 
much  for  the  two  primary  forms  of  snell  struc*  I  resard  the  structure  and  mode  of  development 
tare,  the  membranous  and  the  prismatic.  A  of  the  Molluscan  like  that  of  the  Annulose 
most  interesting  variety  of  tne  former  is  shdl,  in  fact,  as  evidence  of  the  strongest 
the  naereoui  (mother-of-pearl)  lining  which  and  most  unmistakable  kind  in  favour  of  the 
is  presented  by  manv  shells,  both  of  Ace-  views  with  regard  to  the  formation  of  dentine 
phsia  and  Cephalopnora.  The  pearly  iri-  which  I  ventured  to  put  forth  in  my  essav 
dcKcoce  proceeds,  as  Dr.  Carpenter  has  well  **  On  the  Development  of  the  Teeth.**  Tooth 
•hown,  from  the  folding  of  the  membranous  and  shell  completdy  represent  one  another, 
Isycr  into  dose  phuts,  and  not,  as  has  been  structure  for  structure ;  Nasmy th*s  membrane 
npposed,  from  tne  alternate  cropping  out  of  is  the  homologue  of  the  '^*  epidermis,"  the 
cucareoos  and  membranous  layers.  Dr.  Car-  enamd  that  of  the  prismatic  structure,  the 
pater  proved  this  by  decalcifying  with  add  dentine,  that  of  the  membranous  structure ; 
a  layer  of  nacre  from  HaHoHt  tpUndent,  and  all  three  are  produced  without  the  inter- 
The  mdescence  remained;  but  if  the  plaits  of  vention  of  cells  by  the  difierentiation  of  pri« 
the  layer  were  pulled  out  bj  stretching  it  marily  structureless  laminc.  The  existence 
*ith  needles,  the  iridescence  disappeared.  of  tubuli  in  the  prismatic  substance  is  not 
Another  variety  of  structure  usually,  but  mentioned  by  Dr.  Carpenter,  but  I  have  no- 
Bot  ak>ne  found  in  the  membranous  shell  ticed  them  very  distinctly  in  one  of  the  sec* 
mbstance,  is  the  tubular,    "  All  the  difierent  tions  of  Pinna  from  his  cabinet. 

Finally  in  Rudistes  and  the  sessile  Cirrho* 

^*t>^  ^  ■'^  ^  ^^  •  "*""  ^  ***•  opinion  pods,  Dr.  Carpenter  has  pointed  out  the  ex- 

•fP^  whose  obwrvatioDs  on  shell  structuw  are  \^^^^^  ^f  ,  peculiar   canceUaied  structure 

f^iMfUWy  socante,  snd  should  never  be  over-  „i;i,^  ^l.,.  ^f  t;««-  ^«  .  i.*^  .^.l^**  ^.%l» 
l«-'ktd.   .<«  hisTesUcea  ntriusque  Sidli«.    Pars       l««  wat  of  Pmna  on  a  large  scale     only 

fffuu  •*!&  qu  de  Testamm  nstnra  atqae  affec-  'i^at  the  segments  of  the  pnsms  are  hollow 

^^oBfiw  ditpoutnr.**  instead  of  solid.    These  hollow  prisms  are 
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eovered  externally  and  internally  by  a  struo  Thei»heIUofaULainenibranchiita,Bnclib- 

tureless  layer.  poda,  and  of  the  miyoricy  of  Gasteropod  Ce- 

To  complete  this  view  of  the  different  phalophora  are  external,  being  from  thorfm 

varieties  ot  shell  structure,  it  may  now  be  origin  never  included  in  aDyinvolutiooof  tbe 

interesting  to  consider  the  mode  in  which  mantle.     It  is  different,  however,  with  certaii 

they  are  combined  in  the  shells  of  the  vari-  Cephalopoda  and  pulmonale  Cepbalophora,iD 

ous  classes  of  the  MoUusca.     In  the  Bra^  which  the  shell  commences  its  developoMatis 

chiopoda,  the  calcareous  shell  is  composed  an  internal  organ  covered  over  by  tbeoatcmott 

entirely  of  membranous  laminee,  which  are  layer  of  the  mantle,  and  may  either  renuia  lo 

superimposed  at  a  very  acute  angle  with  the  enclosed  during  life  («^.  Sepia,  Limai),  or  uki> 

surface  of  the  shell,  and  are  further  remark-  mately  become  naked  as  in  8pinila  and  Cko- 

able  for  being  thrown  into  sharp  folds  ,^|^  silia.     Although,  however,  these  shelb  ■« 

to  Yhf  o^  A^  i°<^h   apart,  perpendicular  to  truly  internal  (a  distinction  which,  aa  I  hare 

their  planes.     In  the  great  majority  of  the  endeavoured  to  ahow,  carries  with  it  soom 

recent  species  again,  all  the  layers  of  the  shell  important  conclusions),*  yet  the  careful  ob- 

but  the  outermost  are  perforated  by  canals  servations  upon  their  development  in  iScpii 

'0006  to  '0024  of  an  inch  in  diameter,  each  of  by  KoUiker,  and  in  Chuisilia  by  Goeabaar, 

which  contains  a  coecal  process  of  the  mantle,  appear  to  furnish  abundant  evidence  that  tbej 

corresponding  with  those  processes  which  we  are  still  truly  ecderooic  structures,  and  tint 

have  seen  into  the  cellulose  tunic  of  the  they  bear  the  same  relation  to  ordinafy  diefl 

Ascidians ;  the  shells  of  Lingula  and  Orbicula  as  a  nail  bears  to  a  hornv  epidermis  saoag 

are  composed  of  homy  laminae  prorated  by  the  higher  animals.    We  know,  in  fret,  tb« 

oblique  tubuli  like  those  of  dentine  (Car-  the  naO,  though  to  all  intents  and  pnrpoMi 

penter,  /.  c).    The  shells  of  those  families  of  mere  comified  epidermis,  is  at  first  an  iattfiial 

Lamellibranchs,  in  which  the  lobes  of  the  structure,  being  covered  over  br  tbe  ootcr 

mantle  are  more  or  less  united,  are  similarly  layers  of  the  fcetal  epiderm.   A  nail  mnainiag 

composed  almost  entirely  of  laminated  mem-  so  covered  would  correspond  with  the  siicU 

branous  shell  substance,  e,g.  Mytiltu,  Mo'  of  Limax  or  Sepia,  while  an  ordmaiy  aafl 

dioius,  Tridacncy  Isocardiaf  Conchacea,  Ntffiu  represents  that  of  Clausilia.     Ooenbaar,  ia 

phace€B,  fact,  has  shown  that  the  ahell  of  the  btttr 

The  tubular  structure  is  met  with  in  the  moUusk  commences  at  first  like  that  of  Lnu 

ArcacciP,  in  LUhodomut,  in  Cardium,  and  has  b^  the  denosition  of  a  layer  of  calcareous  psr* 

g^enerally  a  marked  relation  with  the  costa-  tides  in  the  midst  of  the  cellular  ecdooa  of 

tions  or  sculpturing  of  the  outer  surface ;  the  the  mantle  beneath  its  outer  layer  of  ceBs. 

membranous  and    prismatic   structures   are  The  shell  of  Limax  goes  no  fiiither  than  dui 

combined  in  the  Myacete  and  Sol^naceee,  and  stage,  while  in  Clausilia  (and  probably  in  Hdis, 

in  those  genera  which  have  the  lobes  of  the  &c.)  it  gradually  increases  by  addition  to  its 

mantle  disunited,  as  Ottrea,  Unio,  Pinna.  under  surfiice,  and  finally  bursts  through  the 

In  the  Gasteropoda  the  shell  substance  is  cellular  investment  which  takes  no  alvrt  m 

invariably  membranous,  but  the  laminse  of  its  formation.     It  is  the  same  with  Sqiia. 

which  the  shell  is  composed,  usually  three  in  Here  the  internal  shell,  or  sepiostaire,  is  cobh 

number,  are  marked  by  paralleJ  lines  into  posed  of  two  layers,  a  dorsal  and  a  vcntial : 

rhomboidal   bodies,  which  are  described  bv  the  former,  according  to  Kolliker,  is  a  ihia 

Dr.  Gray  as  crystals,  by  Messrs.  Bowerbank  membrane  composed  of  slightly  wavy,  panU^ 

and  Carpenter  as  elongated,  mutually  adhe-  somewhat  dark  fibrils  0*001-2  ^'  broad,  whic^ 

rent  cells.     I  believe  that  neither  of  these  frequentlv  appear  to  be  composed  of  stSliBOft 

expressions  is  exactly  correct,  but  that  these  delicate  fibriUsB.   So  far  as  this  membrane  oor* 

bodies  have  the  same  origin  as  the  prisms  of  responds  with  the  ventral  layer,  it  b  coverei 

the  lamellibranchiate  shell;  a  conviction  in  on  both  surfaces  by  a  thin  structnretess  la- 

which  I  am  strengthened  b^  finding  conccn-  mina  of  carbonate  of  lime,  which  has  a  pearly 

tricallv  laminated  bodies,  like  those  of  the  aspect  on  the  ventral  surfiice  where  it  ts  not 

Lamellibranchiates,  upon  the  inner  surfiice  of  covered  bv  the  ventral  layer ;  while  it  is  gn^ 

the  shell  of  Helix  (fig,  313.  d).  nular  on  the  dorsal  suHace,  and  on  the  veooaL 

In  Patella  the  middle  layer  ia  composed  of  where  it  is  covered  by  the  proper  ventral  lajcr. 

perpendicular  prisms,  like  those  or  Pinna,  presents  ridges  to  which  the  plates  of  the 

Chiton  resembles  it  in  this  respect,  but  the  latter  are  attocbed.    The  thick  vcotfal  Isycr 

outer  layer  is  here  composed  of  fibres  parallel  of  the  sepiostaire  is  composed  of  laoielbr  wA 

to  die  surfiice,  and  is  pierced  by  short  canals,  at  a  very  oblique  angle  to  the  dorsal  layer, 

In  Haliotis,  calcified  plaited  laminas  alternate  and  united  together  by  close^seC  paft'^ — 

with  structureless  homy  layers,  in  immediate  at  right  angles  lo  their  suHace.    Acted 

contact  with  which,  says  l)r.  Carpenter,  '*is  by  acid,   this    portion  of  tbe  shell  I 

a  thin  layer  of  large  cells  of  a  very  pecu-  behind  it  a  membranous  akelcton  of  cxactlj 

liar  aspect."    Dr.  Carpenter  considers  that  the  same  form,  but  preaentiqg  no  fivther 

the  plaited  lamine  are  cellular  in  this  shell  stnicture. 

also.  Young  embryos  present  nwrdy  a  fihrao 

Among  the  external  shells  of  the  Cephalo-  rudiment  of  the  dorsal  la^-cr.     The  veainl 
poda  that  of  Nautilus  has  an  external  "  cellu- 
lar **  laver  as  in  Mya,  and  an  internal  nacreous  •  see  Memoir  on  th«  U^hokigT  of  ths  Of**- 
layer  like  that  of  Haliotis.  loos  MoUusca,  PhiL  Trans.  1851 
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iajer  is  formed  by  the  successive  deposit  of  membranous  matrix,  to  which  the  cellulose 

cdcareous  lamins  inwards.    When  die  first  has  the  same  relation  as  the  calcareous  salts 

Jamina  has  been  formed,  a  deposition  of  small  have  to  the  membranous  basis  of  bone  or  of 

cylindrical  bodies  takes  place  upon  its  inner  shell.  The  cellulose  is,  in  fact,  diffused  through 

surface.    These  increase,  widen  and  become  the  membranous  matrix,  thorougiily  impreg- 

ramified  at  their  extremities,  forming  ramified  nating  it. 

columns.    A  second  calcareous  lamina  is  now  This  membranous  nitrogenous  matrix  in 

formed,  connecting  their  ramified  extremities,  which  the  cellulose  is  deposited,  presents  great 

upon  whose  under  surface  the  like  process  diversities  of  structure  in  the  genera  of  Asci- 

takes  place,  and  this  is  repeated  until  tne  ven-  dians,  representing,  in  fact,  almost  every  known 

tral  layer  has  attained  its  full  thickness.    The  tissue.     Thus  in  one  genus  we  have  a  test  re- 

nunified  columns  are  regularly  transversely  sembling  cartilage  ;  in  another,  like  bone  ;  in  a 

striated;  with  the  age  of  the  shell  additions  third,  like  connective  tissue.     It  may  either  be 

are  conrinually  made  to  their  lateral  dimen-  without  vessels  or  traversed  by  branched  and 

sions  until  they  coalesce  and  constitute  the  ramified  vascular  processes  of  the  body.     It 

septa  of  the  perfect  shell,  upon  which  the  strise  is  in  all  cases,  however,  a  product  of  the 

remain  visible.  metamorphosis  of  the  ecderon  of  the  outer 

KolUker  was  unable  to  find  any  cellular  tunic  or  mantle  and,  complicated  as  its  struc- 
stnicture  in  the  columns  or  laminae  themselves,  ture  may  be,  corresponds  morphologically  with 
but  describes  a  layer  of  nucleated  cells  under  the  shell  of  other  mollusks,  or  with  the  epi- 
the  shell,  which  he  regards  as  the  agents  in  dermis  of  the  higher  animals.  In  fiu:t,  it  a 
its  secretion.  8ome  researches  recently  made  section  be  made  through  the  outer  tunic  and 
by  H.  Miiller  (Gegenbaur,  Kolliker  and  H.  test  of  an  Ascidian,  as  in  Jig.SH.  a,  taking  care 
Miiller,  /.  c.)  corroborate  this  view.  He  finds  not  to  disturb  the  natural  relations  of  the  parts, 
the  shell  of  the  Loligida»  invested  by  an  ex-  we  observe  at  the  line  of  contact  between 
cessively  vascular  membrane,  which  is  almost  the  outer  tunic  and  the  test  (a)  an  arrange- 
wholly  covered  by  a  layer  of  epithelid  cells  ment  of  the  parts  very  closely  resembling 
towanis  the  shell.  On  the  dorsal  surface  they  what  exists  at  the  junction  of  the  derma  with 
are  for  the  moat  part  rounded  ;  on  the  abdo-  the  rete  Malpighii  in  the  human  skin.  The 
minai  aur&ce,  and  particularly  towards  the  outer  tunic,  like  the  former,  is  constituted 
anterior  point,  they  form  narrow  cylinders  by  bundles  of  rudimentary  connective  tissue 
which  attain  a  length  of  as  much  as  0*0T'\  which  run  inwards  to  form  sheaths  around 
They  appear  to  give  rise  to  the  structureless  the  muscles,  leaving  between  them  spaces, 
layers  ot  the  shell.  The  lateral  styles  of  the  the  sinuses  of  the  blood  vascular  system, 
Octopods  present  similar  relations.  while  externally  they  fuse   together  mto  a 

The  structure  thus  described,  though  appa-  homogeneous    substance    containing    endo- 

KQtly  so  widely  different  from  that  of  ordinary  plasts,  which  is  thrown  into  processes  and 

mollusks^  does  not  really  differ  very  widely  passes  insensibly  outwards  into  a  layer  of 

from  the  cancelhted  shell  structure  of  Rudis-  similar  substance,  with  very  close-set  endo- 

tes,  &c.,  or  still  better  of  Pleurorhynchus  as  plasts  almost  perpendicular  to  its  surface, 

described  by  Dr.  Carpenter.     If  we  leave  which  forms  the  commencement  of  the  proper 

out  the  sides  of  the  hollow  prisms  in  the  test.    Externally  to  this  rete  Malpighii,  the 

latter  shell  in  fact,  it  will  correspond  exactly  deposit  of  cellulose  commences;  the  tissue  un- 

with  one  lamella  of  the  ventral  layer  of  the  dergoing  at  the  same  time  a  fibrous  metanior- 

icpiosuure.  phosis.     The  line  a  is  therefore  a  protomor- 

For  a  comparison  of  the  shells  of  Spirula  phic  line,  and  the  test  is  the  product  of  the 

and  Belemnites  with  those  of  Sepia  and  of  growth  and  convcrtion,  by  deposit  of  cellulose 

Gasteropoda,  I  roust  refer  to  Dr.  Carpenter's  within  its  elements,  of  a  true  ecderon. 

Memoir  so  often  cited.  The  separation  of  the  ecderon  (or  test) 

2.  Compernonary  integument  of  the  MoUuica  from  the  enderon  (outer  tunic)  takes  place 

<9nimmmg  ceiiuioie, — This  form  of  int^ument  with  great  readiness  in   some  Ascidians,  as 

has  hitherto  been  found  in  the  Ascidians  alone,  Phallusia,&c. ;  while  in  others,  such  as  Boltenia, 

m  which  the  existence  of  cellulose  was  first  many  Cynthiae,  Salpae,  &c.,  it  can  be  effected 

detected  by  Schmidt  in  184n5.     Schmidt's  dis-  with  considerable  difficulty,  or  not  at  all,  and 

covcnr  was  confirmed,  the  fiict  of  the  existence  this  difference  has  even  been  raised  to  the  rank 

of  cellulose  in  ail  the  genera  of  Ascidians  deter-  of  a  zoological  distinction,  the  Ascidians  having 

ain»ed,aiid  the  chief  morphological  characters  been  in  consequence  divided  into  Monochito- 

of  their  test  set  forth  in  the  memoirs  by  Lowig  nida  and  Dicnitonida.     I  believe,  however, 

aad  RoUiker  **  Sur  les  Enveloppes  des  Tuni-  that  in  all  those  Ascidians  whose  test  is  un- 

ricrs,**  which  appeared  in   1846,  since  when  provided  with  vessels,  it  is,  normally,  closely 

further   investigatbns  have   been    made  by  adherent  to  the  outer  tunic,  and  I  am  inclined 

^hacht  and  by  myself.     I  must  refer  the  to  think  that  this  is  eoually  true  even  of  those 

reader  to  these  papers  for  an  account  of  the  forms,  such  as  the  Phallusiae,  in  which  in 

various  opinions  which  have  been  entertained  preserved  specimens  the  test  and  outer  tunic 

with  regard  to  the  structure  of  the  Ascidian  are  so  commonly  found  detached  from  one 

^cst,  aa  I  can  only  lay  before  him  what  are  another.    Here,  however,  as  the  test  is  pro- 

in  my  belief  the  fiicts  of  the  case.  vided  with  an  abundant  vascular  supply  pro* 

Theiestof  the  Ascidians  is  never  composed  ceeding  from  one  point  of  the  l>ody,  it  may 

of  pore  cdlulose,  bat  consists  of  an  animal  normally  become  separatetl  clsev^here.   Care* 
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fill  eitaiiii  nation  of  frcsli  specimens  c; 
Ucekic  this  point. 


merely  a  srnilual  growth  ol  the  r)cnp)ast  and 
ndejKiiit  ol  cellulose  witlim  it,  ilic  endopiasis 
cither  remaining  as  such  or  Iieeonnng  aur- 
roundeil  by  rcll  iralls.  The  resulting  tissue,  in 
faet,  is  ideiiticul  with  cartilii^,  if  we  suppose 
cellulose  to  have  tnkeu  the  place  orchondrin. 
tn  the  PjTosoinata.  the  test  has  a  struc- 
ture which,  on  ihc  one  hand,  resembles 
bone,  on  the  other  some  forms  of  fd>ro-cnrli- 
lanc.  The  en<lojihi^:ts,  ui  fact,  have  become 
Burroiincled  by  cell  wcills,  wliich  are  produced 
into  Ions,  fre(|ucnrly  anastomosing  processes 
(^g.  314.  d)  i  these  retain  their  animal  com- 
(>ol^ition,  while  all  the  immediate  tissue  is 
strongily  imprecated  n-ith  cellulose.  This 
i*  the  fundamental  structure  of  the  test 
in  the  PhalhisiiE  and  HaveiinK-  also ;  but 
here  an  additional  conijilicotion  results  from 
'^lopmcnt  in  the  substance  of  the  test 


of  a  series  of  rounded  cavities,  which  mia- 
ally  enlarge  until  they  almost  come  into  con. 
tact,  and  give  rise  to  a  spongy  texture.  Tm 
intervening  septa  at  the  same  time  freipeiil'; 
be<.oine  obscurely  fibrous  (/£?.  314.  c).  Soi 
the&e  "  lacuolic,"  whose  origin  and  naturt  ip- 
peiir  to  me  to  show  their  ideniiry  niA  uw 
"  canccih  "  of  bone  cleTcloped  from  cartilae, 
have  been  described  by  Lowig  and  K<)IUktT,inii 
by  Sihacht  as  cells ;  and  the  latter  \uix  treo 
stated  that  they  possess  a  nitrogenous  linti! 
membrane.  Tiiis  is,  however,  a  aii^iUkc 
ansins  from  the  imperfect  operation  of  ihc 
rciiffints  bv  which  tne  cellulose  is  detccinl; 
It  is  smiplj  less  abundant  close  to  the  canim 
ol  the  vacuoix,  but  may  with  rare  be  denuD- 
Btratcd  to  exist  up  to  their  very  edges. 

Botrviius,  S^vniiicupn,  Sjntethysr  BollEtiia. 
and  [he  Cynthix,  present  a  new  series  of  ap- 
pearances :  here  the  periplast  of  the  cede ron 
IS  metamorpliosnl  into  libres,  which,  hovvrer. 
are  not  composed  of  pure  cellulose,  but  of  i 
nitrt^enons  substance  impregnated  there"  iih 
Til  SyiK'iicnm  the  test  is  soft, and  presents  vmi 
much  the  stnii;ture  of  some  forms  of  ruilimto- 
lary  connective  tissue.  We  find,  in  fact,  a 
more  or  less  distinctly  fibrillated  baus  vitb 
scattered  endoplasts  i  some  of  these  art  in- 
vested by  round  granulous  nitrogenouj  cell- 
walls,  while  in  others  the  rclls  are  spiniie- 
shaped  and  prolonged  at  each  end  intu  librei 
(representing  thus  the  elastic  eiemeiX  of  or. 
diiiary  connective  tissue),  or  they  mny  be 
stellate,  Botryllus,  Syntethys,  and  Bolieijia, 
present  a  similar  structure,  varying,  hoveii^. 
m  the  e:(tcnt  to  which  the  nitro(;enons  ccli- 
walls  on  the  one  hand,  and  the  periplsit  im- 
prennated  with  cellulose  on  the  other,  hait 
undergone  development.  "Oius  the  peripb'i 
is  broken  up  into  very  obvious  fibres  in  Bi>- 
tryllus,  while  in  Boltenia  the  fibrillation  ii 

talc  and  indistinct.  On  the  other  hand.  1 
ave  nowhere  met  with  so  great  a  develop- 
ment of  the  nitrogenous  celUwall  m  "i 
Synoicnm. 

In  Boltenia  a  more  or  less  distinct  lamini- 
tion  makes  its  appearance  in  the  test,  and  Om 
peculiarity,  as  well  as  the  fibrous  stnicture 
altogether,  attains  its  maximum  in  the  Cii>- 
thiat.  In  Cynthia  papillata,  for  instance,  the 
miildlc  substance  of  the  test  is  composed  of 
numerous,  very  obvious  laminae,  which  con- 
sist of  fibre*  directed  alternately  parallf' 
with,  end  jterpendicutar  to,  the  surface  of 
the  test  (314.  R.)  At  lirst  sight,  theyappcar 
as  L<>wig  and  Kolliker  have  described  then. 
to  be  decussating  sets  of  longitudinal  >nJ 
radiating ;  but  on  a  careful  examinacioa 
of  their  sections  I  invariably  found  that  il>c 
apparently  riuliating  fibres  bend  round  as  the.' 
approach  the  apparently  longitudinal  set,  ini 
in  fact  pass  into  the  latter.  The  longitudi'ul 
bands  are,  however,  no  thicker  at  one  eni!  of 
a  section  than  at  the  other,  so  that  the  trans- 
verse fibrils  cannot  be  merely  given  off  fw" 
them.  A  transverse  section,  again,  eihibin 
the  same  appearances  as  a  longitudiiul  ovt; 
so  that  I  think  the  fibres  must  in  realiiF 
have  a  more  or  lew  regularly  circular  aIraIlg^ 
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ment  around  the  centre  of  the  spaces  occupied  of  the  spine  is  marked  by  lines  which  pass 
by  the  radiating  bands,  the  apparently  longi*  from   its  central    cavity,  parallel  with  one 
tudinally  fibrous  bands  arising  merely  from  another,  to  the  surface.    I  am  not  sure  that 
the   decussation   of    these    circular   fibres,  there  are  tubes,  but  otherwise  the  appearance 
Great  numbers  of  granular  corpuscles  (en-  is  exactly  that  presented  by  the  pseudo-den« 
doplasts?)  are  scattered  through  the  midst  tine  of  the  integumentary  spines  of  the  skate, 
of  the  *'  transversely   fibrous  **  spaces.    In  It    would    appear,  according    to     Milne 
Cynthia  pomaria,   Ldwig  and  Kolliker  de-  Edwards,  and  the  late  observations  of  Krohn, 
scribe  peculiar  "  cells  "  in  the  inner  layer  of  that  the  rudiment  of  the  mantle  exists   in 
the  test,  consisting  of  such  corpuscles  sur-  the  ovum  of  PhaUusia  before  the    cleav 
rounded  by  a  thick  drcuUrly  fibrous  wall,  age  of  the  yolk  commences,  as  a  structureless 
and  the  existence  of  these  bodies  appears  to  pellucid  coat,  containing  solitary  or  aggregated 
be  additional  confirmation  of  the  view  I  have  greenish  cells;  and  it  would  seem  as  if  the 
taken  as  to  the  mode  in  which  the  fibres  in  outer  structureless  layer  with  which  we  are 
Cynthia   papillata  are   disposed.     If  in  the  at  present  concerned,  arose  from  this  coat, 
latter,  the  fibres  were  disposed  more  closely  while  the  main  thickness  of  the  mantle  is  the 
around  particular  corpuscles,  the  test  would,  product  of  the  metamorphosis  of  the  subse- 
io  fact,  break  up  into  just  such  circularly  quently  developed  ecderon. 
fibrous  cells.  From  all  that  has  been  said,  I  think  it  re- 
I  have  hitherto  described  only  the  structure  suits  that  the  Ascidian  test  is  formed  from 
of  the  middle,  most  characteristic  portion  of  the  ecderon  of  the  animal  by  a  process  of 
the  Ascklian   test;  it  is  next  necessary  to  conversion   which  consists   in  the  deposit, 
notice  the  inner  and  outer  suHaces  ;    the  through  its  periplast,  of  cellulose,  and  a  coin- 
former  of  which    is  ordinarily  said  to  be  cident  morphological  change  which  may  re- 
covered by  a  cellular  epithelium,  the  latter  suit  in  the  production  of  a  tissue  essentially 
by  a  more  or  less  structureless  homy  epi-  resembling  either  cartilage,  bone,  connective 
dermic  layer.  tissue,  or  even  dentine ;  and  that,  therefore. 
The  sG^^led  epithelium  is,  I  believe,  in  all  an  attentive  study  of  the  integument  in  this 
cases  merely  the  innermost  unmetamorphosed  class  alone  is  sufficient  evidence  that  mere 
layer  of  the  ecderon,  corresponding  with  the  structure  is  no  proof  of  the  ecderonic  or 
rete  Blalpighii  of  the  **  epidermis  "  of  higher  enderonic  nature  of  any  given  organ, 
animals.    As  the  Ascidian  integument  is  ordi-  Integument  of  the   Vertebrata.  —  In  these 
narily  examined  (i.  e,  in  spirit  specimens),  it  animals  there  are  two  classes  of  integumen- 
ts in  the  condition  of  the  macerated  intega-  tary  or^ns,  difl^ering  in  structure,  chemical 
ment  of  one  of  the  higher  animals,  and  just  composition,    and    mode    of    development. 
as  the  '*  epidermis"  of  the  latter  mav  or  may  These  are,  1st,  the  homy  and  glandular  tegu- 
not,  if  stripped  off,  bring  away  with  it  the  mentary  organs  produced  by  the  conversion  of 
deepest  layers  of  the  rr<ff,  so  the  Ascidian  test,  the  cellular  ecderon;  and  2nd,  the  calcified 
when  detached  from  the  outer  tissue,  may  or  tegumentary  organs  which  appear  very  fre- 
may  not  retain  the  corresponding  structure.  quently  to  be  developed  by  a  process  of 

The  homy  so<4»lled  "epidermis,**  on  the  excretion, 
other  hand,  ia  a  structure  well  worthy  of  at-  I.  Converiionary  homy  organs, — If  a  section  be 
tention,  as  a  similar  element  is,  as  we  have  made  of  the  integument  of  any  mammal,  it  will 
already  seen,  to  be  met  with  in  the  widely  be  seen  to  be  composed,  leaving  out  of  view  its 
different  int<^uments  of  other  Mollusca.    In  various  appendages,  of  two  pnncipal  portions, 
sll  Ascidians  I  have  found  the  outermost  sur-  the  enderon  or  derm,  and  the  ecoeron   or 
fiue  to  be  formed  by  a  stmctureless  homoge-  epidermis.    The  latter,  separated  by  a  more 
neons  layer,  which  contains  less  cellulose  than  or  less  distinct  transparent  line  fivm  the  for- 
the  subjacent  tissue,  and  often  has  a  brownish  mer,  is  internally  composed  of  a  homogeneous 
homv  aspect.   In  many  Salpse,  Phallusias,  and  soft  substance,  in  which  are  dispersed  nume- 
Cyntnis,  this  outer  layer  constitutes  merely  rous  oval  or  rounded  endoplasts,  set  more  or 
s  tough    wrinkled  investment.      In   others  less  perpendicularly  to  the  surface  of  the 
(Syooicum,  Boltenia)  it  u  prolonged    with  enderon.    Further  outwards,  they  gradually 
the  subjacent  layer  into  spines  and  processes,  become  more  distant  and  a  cavity  is   de- 
hut  widhout  being  much  thickened.    In  other  veloped  round  each,   so  that  the  ecderon 
Bolteniae  aaain,  and  in  various  Cynthiae,  it  is  becomes  dbtinctly  cellular.     Still  more  ex* 
ptttly  tbi<Aened,  and  almost  by  itself  consti-  teroally  the  cellular  periplast  becomes  changed 
tutes  large  spines  or  even  tesselated  plates,  in  composition,  being  converted  into  a  denser 
In  Cynthia  papillata  (J!g,  314.  b),  the  whole  horny  substance,  and  the  change  usually  takes 
outer  surface  of  the  test  is  covered  with  spines  place  so  suddenly  that  the  homy  external 
(fl)>wbo8ebasesexpand  into  polygonal  plates,  portion  (epidermis)   is  sharply   marked  off 
which  strongly  resemble  the  spines  of  the  optically,  and  can  be  readily  separated  me- 
l^jidae,  to  which  reference  will  be  made  chanically  and  chemically,  from  the  internal 
below.  The  brown  substance  here  appears  to  unaltered  soft  portion,  the  rete  MalpiM.  The 
have  invaded  the  subjacent  tissue,  leaving  cell  cavities  at  the  same  time  become  flattened, 
*I«ce8  for  the  pre-existing  endophists,  so  as  and  by  degrees  almost  obliterated,  apparently 
^ve  rise  to  a  stracture  precisely  resembling  by  the  pressure  of  the  subjacent  growing 
^  bone  of  the  Pbigiostomes,  while  to  com*  tissue  ;  but  the  endoplasts  remain,  and  may 
plete  the  resemblance,  the  pointed  extremity  always  be  detected  ir  the  homy  layers  are 
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fill  examination  of  fresli  specimens  can  alone 
decide  this  point. 
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The  simplest  form  of  Ascidian  test  is  that 
presented  by  the  Salpie.  Here,  we  have 
merely  a  i^radual  growth  of  the  jieriplast  and 
a  deposit  ol  ceUnlose  within  it,  the  emioplasts 
either  remaining  as  snch  or  becomini'  sur- 
ronixled  by  cell  walls.  The  resulting  tissue,  in 
fart,  is  identical  with  cartilaije,  if  we  suppose 
cellulose  to  have  taken  the  place  of  chondrin. 

In  the  Pyrosoinata,  the  test  has  a  struc- 
ture which,  on  the  one  iiand,  resembles 
bone,  on  the  other  some  lorms  of  fibro-carti- 
la;^e.  The  endoplasts,  in  fact,  have  become 
Kinrounded  by  cell  walls,  which  are  produced 
into  ioni;,  fretpiently  anastomosing  processes 
(//X'.  .'J  I  i.  I)) ;  these  retain  their  animal  com- 
position, while  all  the  innnediate  tissue  is 
strongly  impregnated  with  cellulose.  This 
is  the  fundamental  structiu*e  of  the  test 
in  the  Phallusiir  and  Clavelinas  also;  but 
here  an  ndditionid  complication  results  from 
development  in  the  substance  of  the  test 


of  a  series  of  rounded  cavities,  which  gradu- 
ally enlarge  until  they  almost  come  into  con- 
tact, and  give  rise  to  a  spongy  texture.  The 
intervening  septa  at  the  same  time  frequenii} 
become  obscurely  fibrous  (^n^.  314.  r).  Now 
these  **  vacuolie,"  whose  origin  and  nature  ap- 
pear to  roe  to  show  their  identity  with  the 
'*  cancelli "  of  bone  developed  from  cartilace, 
have  been  described  by  Lciwig  and  Kollikcr,aj»i 
bv  Schacht  as  cells  ;  and  the  latter  has  e>en 
stated  that  they  possess  a  nitrogenous  linm* 
membrane.  This  is,  however,  a  mistake, 
arising  from  the  imperfect  operation  of  the 
reagents  by  which  the  cellulose  is  detccteii ; 
it  is  simply  less  abundant  close  to  the  cavities 
of  the  vacuola?,  but  may  with  care  be  demon- 
strated to  exist  up  to  their  very  edges. 

Botryllus,  Synoicum,  Syntethys,  Boltenia, 
and  the  Cynthia?,  present  a  new  series  of  ap- 
pearances :  here  the  periplast  of  the  ecderon 
is  metamorphosed  into  fibres,  which,  however, 
are  not  composed  of  pure  cellulose,  but  of  a 
nitrogenous  substance  impregnated  therewith. 
In  Synoicum  the  test  is  soft, and  presents  \erT 
much  the  structure  of  some  forms  of  rudimen- 
tary connective  tissue.  We  find,  in  fact,  a 
more  or  less  distinctly  fibrillated  basis  with 
scattered  endoplasts  ;  some  of  these  are  in- 
vested by  round  granulous  nitrogenous  cell- 
walls,  while  in  others  the  cells  are  spindle- 
shaped  and  prolonged  at  each  end  into  fibres 
(representing  thus  the  elastic  element  of  or- 
dinary connective  tissue),  or  they  may  be 
stellate.  Botryllus,  Syntethys,  and  Boltcnia, 
present  a  similar  structure,  varying,  howevef, 
in  the  extent  to  which  the  nitrogenoHS  cell- 
walls  on  the  one  hand,  and  the  periplast  im- 
pregnated with  cellulose  on  the  other,  hafc 
undergone  development.  Thus  the  peripla5i 
is  broken  up  into  very  obvious  fibres  in  Bo- 
trvllus,  while  in  Boltenia  the  fibrillation  is 
nale  and  indistinct.  On  the  other  hand.  I 
have  nowhere  met  with  so  great  a  develop- 
ment of  the  nitrogenous  celUwall  as  in 
Synoicum. 

hi  Boltcnia  a  more  or  less  distinct  lamina- 
tion makes  its  appearance  in  the  test,  and  this 
peculiarity,  as  well  as  the  fibrous  structure 
altoirether,  attains  its  maximum  in  the  (Hn- 
thia?.     hi  (Hnthia  papillata,  for  instance,  the 
middle  substance  of  the  test  is  composed  ai 
numerous,  very  obvious  laminse,  which  con- 
sist  of  fii)res    directed    alternately  parallel 
with,  and  perpendicular  to,   the  surface  of 
the  test  (314.  ii.)     At  first  sight,  they  appear 
as  Lowig  and  Kolliker  have  described  them, 
to  be   decussating  sets  of  longitudinal  and 
radiating ;    but   on    a    careful    examination 
of  their  sections  I  invariably  found  that  the 
apparently  radiating  fibres  bend  round  as  they 
approach  the  apparently  longitudinal  set,  and 
in  fact  pass  into  the  latter.     The  longitudinal 
bands  are,  however,  no  thicker  at  one  end  ot 
a  section  than  at  the  other,  so  that  the  trans- 
verse fibrils  cannot  be  merely  given  off  from 
them.     A  transverse  section,  again,  exhibits 
the  same  appearances  as  a  longitudinal  one; 
so  that  1  think  the  fibres  must   in  reality 
have  a  more  or  le*?  regularly  circular  arrange- 
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ment  around  the  centre  of  the  spaces  occupied  of  the  spine  is  marked  by  lines  which  pass 

b^  the  radiating  bands,  the  apparently  longi-  from   its  central    cavity,  parallel  with  one 

tudhially  fibrous  bands  arising  merely  from  another,  to  the  surface.    I  am  not  sure  that 

the  decussation   of    these   circular   fibres,  there  are  tubes,  but  otherwise  the  appearance 

Great  numbers  of  granular  corpuscles  (en-  is  exactlv  that  presented  by  the  pseudo-den- 

doplaits  ?)  are  scattered  through  the  midst  tine  of  the  integumentary  spines  of  the  skate. 

of  the  **  transversely   fibrous "  spaces.    In  It    would    appear,  according    to     Milne 

Cynthia  pomaria,   Ldwig  and  Kolliker  de-  Edwards,  and  the  late  observations  of  Krohn, 

scribe  peculiar  "  cells "  in  the  inner  layer  of  that  the  rudiment  of  the  mantle  exists   in 

the  test,  consisting  of  such  corpuscles  sur-  the  ovum  of  PhaUusia  before  the   cleav 

rounded  bj  a  thick  circularly  fibrous  wall,  age  of  the  yolk  commences,  as  a  structureless 

and  the  existence  of  these  bodies  appears  to  pellucid  coat,  containing  solitary  or  aggrc^ted 

be  additional  confirmation  of  the  view  I  have  greenish  cells;  and  it  would  seem  as  'S  the 

taken  as  to  the  mode  in  which  the  fibres  in  outer  structureless  layer  with  which  we  are 

C}iithia  papiUata  are   disposed.    If  in  the  at  present  concerned,  arose  from  this  coat, 

latter,  the  fibres  were  disposed  more  closelv  while  the  main  thickness  of  the  mantle  is  the 

around  particular  corpuscles,  the  test  would,  product  of  the  metamorphosis  of  the  subse- 

io  fact,  break  up  into  just  such  circularly  quently  developed  ecderon. 

fibrous  cdls.  From  all  that  has  been  said,  I  think  it  re- 

I  have  hitherto  described  only  the  structure  suits  that  the  Ascidian  test  is  formed  from 
of  the  middle,  most  characteristic  portion  of  the  ecderon  of  the  animal  \y  a  process  of 
the  Asckiian  test;  it  is  next  necessary  to  conversion  which  consists  m  the  deposit, 
notice  the  inner  and  outer  surfaces  ;  the  through  its  periplast,  of  cellulose,  and  a  coin- 
former  of  which  is  ordinarily  said  to  be  cident  morphological  change  which  may  re- 
co?ered  by  a  cellular  epithelium,  the  latter  suit  in  the  production  of  a  tissue  essentially 
by  a  more  or  less  structureless  homy  epi-  resembling  either  cartilage,  bone,  connective 
dermic  hyer.  tissue,  or  even  dentine ;  and  that,  therefore, 

Tbe  so-called  epithelium  is,  I  believe,  in  all  an  attentive  study  of  the  integument  in  this 

caaes  mereiy  tbe  innermost  unmetamorphosed  class  alone  is  sufficient  evidence  that  mere 

layer  of  the  ecderon,  corresponding  with  the  structure  is  no  proof  of  the  ecderonic  or 

fete  Malpighii  of  the  **  epidermia  "  of  higher  enderonic  nature  of  any  given  organ, 

animals.    Aa  the  Ascidian  integument  is  ordi-  Integument  of  the   Vertebraia.  —  In  these 

narily  examined  (t.  e,  in  spirit  specimens),  it  animals  there  are  two  classes  of  integumen- 

is  in  the  condition  of  the  macerated  integu-  tary  or^ns,  differing  in  structure,  chemical 

nent  of  one  of  the  higher  animals,  and  just  composition,    and    mode    of    development. 

as  tbe  '*  epidermis"  of  the  latter  mav  or  may  These  are,  1st,  the  horm^  and  glandular  tegu- 

not,  if  stripped  off*,  bring  away  with  it  the  mentary  organs  produced  by  the  convenion  of 

deepest  byers  of  the  rrie,  so  the  Ascidian  test,  the  cellular  ecderon;  and  2nd,  the  calcified 

vfaen  detadted  from  the  outer  tissue,  may  or  t^umentary  organs  which  appear  very  fre- 

nay  not  retain  the  corresponding  structure.  quently  to  be  developed  by  a  process  of 

The  homy  so-called  "epidermis,*"  on  the  excretion, 
otho'  hand,  is  a  structure  well  worthy  of  at-  hConvermnary  horny  organs, — If  a  section  be 
tcntion,  as  a  similar  element  is,  as  we  have  made  of  the  integument  of  any  mammal,  it  will 
already  seen,  to  be  met  with  in  the  widely  be  seen  to  be  composed,  leaving  out  of  view  its 
different  integuments  of  other  Mollusca.  In  various  appendages,  of  two  pnncipal  portions, 
ail  Aacidtans  I  have  found  the  outermost  sur*  the  enderon  or  derm,  and  the  ecderon  or 
^  to  be  formed  by  a  stmctureless  homoge-  epidermis.  The  latter,  separated  by  a  more 
aeons  layer,  which  contains  less  cellulose  than  or  less  distinct  transparent  line  from  the  for- 
the  subjacent  tsssne,  and  often  has  a  brownish  mer,  is  internally  composed  of  a  homogeneous 
homv  aspect.  In  many  Salpae,  Phallusias,  and  soft  substance,  in  which  are  dispersed  nume- 
CymhiK,  this  outer  layer  constitutes  merely  rous  oval  or  rounded  endoplasts,  set  more  or 
a  tough  wrinkled  investment.  In  others  less  perpendicularly  to  the  sur&ce  of  the 
( S}iK)icttm,  Boltenia)  it  is  prolonged  with  enderon.  Further  outwards,  they  gradually 
the  subjacent  layer  into  spines  and  processes,  become  more  distant  and  a  cavity  is  de- 
hut  without  being  much  thickened.  In  other  veloped  round  each,  so  that  the  ecderon 
Boltenije  acain,  and  in  various  Cynthise,  it  is  becomes  distinctly  cellular.  Still  more  ex* 
|!reatly  thicxeoed,  and  almost  by  itself  consti-  temally  the  cellular  periplast  becomes  changed 
tute^  lafge  spines  or  even  tesselated  plates,  in  composition,  being  converted  into  a  denser 
In  Cynthia  papillata  (J!g.  3H.  b),  the  whole  horny  substance,  and  the  chanee  usually  takes 
outer  aor&ce  of  the  test  is  covered  with  spines  pUce  so  suddenly  that  the  homy  extemal 
(a)»«hoaeba9esexpand  into  polygonal  plates,  portion  (epidermis)  is  sharply  marked  off 
*hJcb  strongly  resemble  the  spines  of  the  optically,  and  can  be  readily  separated  roe- 
R^kUb,  to  which  reference  will  be  made  cbanically  and  chemically,  from  the  internal 
helow.  The  tarown  substance  here  appears  to  unaltered  soft  portion,  the  rete  Malpighu^  The 
have  invaded  the  sulgacent  tissue,  leaving  cell  cavitiea  at  the  same  time  become  flattened, 
"pans  for  the  pre-exiating  endophists,  so  as  and  by  degrees  almost  obliterated,  apparently 
to  give  rise  to  a  stracture  precisely  resembling  b^  the  pressure  of  the  subjacent  growing 
the  bone  of  the  Phigiostomes,  while  to  com-  tissue  ;  but  the  endoplasts  remain,  and  may 
pl^te  the  resembUnoe,  the  pom  ted  extremity  alwaya  be  detected  it  the  homy  layers  are 
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distended  and  rendered  trangparent,  by  the 
aclioD  of  acids  or  alkalies.  The  horny 
Etratum  of  the  epidennis  is  therefore  the  result 
of  the  convcTiioK  of  the  walls  or  periplast  of  a 
whole  layer  of  the  cells  of  the  ecderon  into 

The  hard  structures  of  nails,  hoofs,  and 
horns  (i.  r.  homy  sheath  of  the  horns  of 
Ruminants]  are  developed  in  exactly  the 
■ame  manner  i  nor  am  I  aware  that  any  tissue 
eaters  into  these  organs,  which  is  not  entirely 
produced  by  the  horny  conTersion  of  a  cel- 
lular ecderon.  The  hoofofafietBllambwaE 
entirely  composed  of  luch  horny  cells. 

Stmelure  of  hain,  tpiaet,  and  feather*. —  In 
these  teguDientary  organs,  we  have  to  con- 
aider,  first,  their  own  proper  structure,  and, 
secondly,  that  of  the  sacs  in  which  they  are  at 
first  wholly,  and  always  partially,  enclosed. 

The  tkaft  of  a  hair  is  composetl  of  three 
distinct  structures,  an  external,  the  cuticle; 
A  middle,  the  cortex ;   and  an   internal,  the 


expression  of  irr^ular  tranipareot  gnKtaw- 
less  plates,  overlapping  one  anotlur,  *»! 
closely  united  into  tough  nKmbnao,  ta 
which  their  prelecting  edges  gite  a  Kliiinl  ip- 
peonince.  No  trace  of  endoplasti  isildilcii 
the  older  of  these  plates,  and  the  nana  d 
which  they  are  composed  is  singnlarij  oa- 
changeable,  remaining  untouched  on  ttv  al- 
dition  of  strong  sulphuric  acid,  or  of  (wti; 
potash,  which  completely  dissolie  tbr  iiwr 
substance  of  the  l^e  of  the  ihafi,  mhI  iO't 
the  cuticle  in  the  form  of  a  transparent,  top- 
less, double  membraae.  In  man,  the  aea 
layer  of  the  cuticle  ceaaes  at  the  lerei  erf  lec 
sebaceous  glands  ;  and  the  edge*  of  ibcpliU) 
of  the  inner  layer  lie  Tery  cUndy  ippRMri 
to  the  shaft ;  in  many  of  the  lows'  uimif, 
however,  the  plates  are  at  a  greater  ta^\<> 
the  axis  of  the  hair,  and  their  projectiii(:tda> 
give  rise  to  the  most  eleeai "        '  " ' 


A,  n,  D,  B,  r,  from  the  nose ;  C,  from  the  head. 

The  ctdicU  {fig.  315.  c,  D,  e)  on  that  por- 
tion of  the  shaft  which  lies  within  the  hair 
SBC,  consists  of  two  layers,  while  only  the 
inner  of  them  remuns  in  the  prutnided  por- 
tion. Viewed  in  section,  as  when  a  hair  is 
observe<l  in  its  totality,  the  cuticular  layers 
form  a  thin  double  margin  to  the  shaft,  the 
outer  (A)  having  the  appearance  of  minute 
rhomboidal  cells,  joined  end  to  end ;  the 
inner  (n)  seeming  lo  be  composed  of  clote- 
■et  fibres  arranged  parallel  to  one  another,  and 
obliquely  to  the  axis  of  the  hair.  If,  however, 
the  focus  of  the  microscope  be  adjusted  to  the 
«ur&ee  of  the  hair,  or  if  the  cuticular  later 
be  detached  from  the  shaft,  these  rhomboidal 
cells  and  parallel  stri«  are  found  to  be  the 


The  cuticle  proceeds  from  the  bomy  »«»• 
morphosis  of  the  two  outcrnnst  lavai  of  tM 

Eulp  of  the  hair.  The  lowest  portioa  of  tbc 
ulb  of  a  hair,  if  viewed  in  section,  prcsciu> 
sharply  defined  edge  (Jig.  315.,  r),  ■'■'«* 
may  occasionally  be  raised  up  by  rasgena  i* 
a  distinct  slruclureleBs  tneiobniie;  but  >■ 
normally  perfectly  continuous  with  the  hI» 
jacent  transparent  homi^eDeoiis  poiplaK  </ 
the  pulp,  in  which  lie  the  ordinary  roaaiieil 
or  oval  vesicular  endoplasts  of  younf  id^ 
lerent  tissue.  Tracing  tbe  margin  of  tl* 
bair  upwards,  we  find,  nest,  that  tbe  two  no* 
superficial  series  of  these  endoplaats  (D,a.i 
are  diitingiiiihed  from  tbe  rest,  by  b^  fnt 
from  that  deposit  of  pigment  granules  vkidi 
surrounds  the  eudoplasts  of  the  propet  ih^ 
substance ;  and  th«»e  two  series  are  men  v 
less  distinctly  contained  ii 
The  outer  series  is  diipa 
the  inner  more  perpendicular  to  the  larSia. 
Still  higher,  (e)  the  cavities  of  the  atui 
series  are  larger,  and  thar  panj  ••i^ 
straight  and  sharply  defined,  while  tbe  cnlo- 
plasts,  which  were  at  first  plainly  viaibk.  ^•- 
appear.  In  the  inner  aeries,  tiotlt  esTiiia 
and  endoplasts  disappear,  and  tbe  peripla) 
seems  to  split  up  mto  thin  parallel  bm' 
plates  (b),  whose  edges  become  more  seJ 
more  strongly  marked.  Such  are  tbr  it<P> 
in  the  development  of  tbe  cutictilar  Uim 
which  may  be  observed  in  short  thick  huiM 
hairs,  such  as  those  of  the  nostril.  In  A^t  /* 
the  head,  however,  and  to  the  hairs  of  thr  tun 
of  the  calf,  I  have  been  undile  to  incc  it' 
cuticle  into  anything  but  a  stmctuteless  htrr. 
wrinkled  extemally,  which  pasMd  itto  Ot 
superficial  structunJess  layer  of  the  drq«* 
part  of  the  bulb  (c).  l'  Ibmerly  ibo^ 
that  this  indicated  an  ttoportanc  SMcrrt^t- 
but  it  is  readily  accounted  for,  if  we  "W^"^ 
the  process  of  development  to  be  tbe  imot  * 
each  case,  the  endoplaati  ooljr  diMppam 
very  early  in  the  latter. 

The  main  subatanceof  tbe  rest  of  the  ^ 
of  all  hairs,  and  its  entirctr  in  •one,  is  r^ 
posed  of  the  carticai  (t**Nr.'  This  is  a  bum 
hard  substance,  dear  rihI  \tamognttm  •'> 
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wbitt  hm,  bat  Gllfd  with  pigment  nanulea,    dongated  Iramveniely,  aiul  which  form  the 

■Bii  noKOTer  b*rii^  ita  own  ■pecial  colore-    ■up^ctnl  Infer  of  the  enderon.    Within  thii 

aoa  in  colouivd  hun,  which  may  be  broken     ii  ■  atnicturetess  layer,   the  comnencenient 

lu  iMclaiuially,  or  by  the  action  of  Btriing    of  the  eederon,  encloied  by  which  are  the  re- 

jj.lii  hmI  acidi,   into   loi^  pale,  aome-    preaentotiTea  of  the  cdlular  ecderoa,  the  ao- 

tioKt  uriucd  fibres,  which  dm?  or  may  not 

prcwnt   reoHUiu   of  elongated    eodoplaau.  J-ig.jm. 

Bcadd  the  latter  and  the  pigment  granules,  a 

■diitude  of  ura  kkI  dota  are  riwble  in  the 

cortktl  MibrtMce,  which  are   produced  by 


Its?/ 


liw  corticaJ  auhatance  reaulta  from  the 
netamorphoM  of  the  correapanding  portioD 
of  the  hair  bulb.  The  primarily  rounded 
Kwnlir  eodopUwta  (Jfg.  315.  a),  become 
piatly  dooptcd  and  ipindle-ahaped,  without 
trcr,  M  ftr  a«  I  bare  been  abk  to  obwrve, 
'nc  tuiTouiided  by  a  diitioct  cdl  cavity 
-\Jllg.  31A,  s).    At  the  same  time  pig- 

il  granulei  ariie  in  the  periplait ;  it  ac- 
fiittt  a  fibrous  appearance,  beoimea  homy, 
■sdioGts  Dp  moreaiid  more  readilv  into  plates 
wd  fibres  in  the  direction  or  iu  length.  Aa 
il  ittuoi  its  perfect  structure,  rounded  and 
dosfKed  taeuolc  which  there  is  no  reason 
■InteTcr  to  auroose  result  from  confluent  cell 
cmie*,  arise  in  it  and  become  filled  with  air. 
Id  lict,the  perfect  cortical  substance  is  a  ton 
ofnuliowatary  bomy  dtntiiie. 

Lsstly,  the  medmlbry  nbtlmee  —  which  at- 
tun*  a  comidetBtde  derdopment  in  the  short 
lUck  bsirs  of  man,  and  in  tnoae  of  thf  body  of 
MST  nMiMnwU,  but  is  frequently  absent,  as  in 
ibc  hair  of  the  head  of  man,  and  according  to 
Brikke  (Reicbcrt's  "  Bericbt,"  1849)  in  the 
brittka  of  the  pig,  the  whisken  of  the  dog, 
■at,  walrus  and  the  lorg  haira  of  Hyrmeco- 
pbsgs  jubata — coosista  of  a  homy  matter  like 
tbt  of  the  cortex  and  continuoua  with  it, 
tusTBted  into  polygonal  Eavitiea,  which  !»• 
qaotlj  contain  air  bubblea  and  pigment 
pwnles.  Tbe  cavities  communicate,  and 
tbc  BT  may  be  driven  from  one  into  the 
<Ab.*  In  the  AiUy  formed  hair,  they  contain 
'  I  of  eiidoplasts.    The  medullary 


Diagram  Wattratiot  of  l/itpotMen  af  lit  diffcrtml 
/iqwn  ^  IMi  hair  toe  in  a  yomg  lunr. 
a,  k,  oaUr  rooUhcath ;  c,  feoestiMad  roolahoath ; 
d,  impeifoTSte  rootiheath. 


po^  but  the  proceas,  instead  of  being  one 
of  rscuolatioD  and  fibrillation,  is  eaaentially 
«scof  ccUulation.  Theendofjasts,  instead  erf 
doopKii^  remain  rounded.  Cavities  are  de- 
■doped  nmnd  them,  whose  partitioa  walls 
Ixcoate  thick  and  granular.  The  cavities 
'^ta  gradually  enlarging  eventually  open  into 
■w  mMber,  and  the  endoplasu  disappear. 
The  whole  structure  and  mode  of  devetop- 
MDt  of  this  tiuue,  in  bet,  show  its  complete 
liaanj  with  the  "  pith  "  of  fcstbevs,  as  we 
•M  see  more  fUlly  below. 

The  ^mr  sac  H  an  involution  of  the  whole 
weiniDMnt,  and  aa  such  is  composed  of  an 
taiirroaic  and  of  an  ecderonic  portion.  The 
^vaer,  which  is  continuous  with  the  subcu- 
UooMii  tkaues,  when  wdl  developed,  consists 
titenully  uf  a  network  of  fine  elutic  fibres, 
•nhio  which  is  a  hiycr  of  bomogeneous  tiMUC 
rontsiamg  endoptasti  which  arc  more  or  less 

*  GriStb.  Land.  He<l.  GssetU,  1848. 


called  ToetAeallu.  Hieae  are  commonly  de- 
scribed aa  two,  the  outer  (a)  and  the  riMcr  (c,  d) ; 
the  latter  again  being  composed  of  two  struc- 
tures, an  external,  the  fenettrKited  tmur  root- 
tkrtitk  of  Henle,  and  an  internal,  which  I  de- 
scribed in  IS^  and  which  may  be  called  the 
imperfiyrate  imter  TOolAeaiM.  "nie  ouler  root' 
tktalA,  like  the  others,  is  thicks  above  than 
below,  thinnii^  out  where  it  joins  the  bulb 
at  the  bottom  of  the  sac.  It  consists  enlirriy 
of  tissue  resembling  that  of  the  rete  mucosum, 
and  needs  no  particular  description. 

the  feneilraied,  mner  rocithealh  lies  in  im- 
mediate contact  with  the  outer  rootshealh. 
It  is  composed  of  more  or  less  rounded  or 
polygonal  flat  plates,  with  faintly  marked 
toundariea,  united  by  tbdr  narrow  ends,  and 
leaving  spaces  between  their  sides  (^fig.  315. 
f).  It  is  very  tough  and  remstant,  twth  to 
mechanical  and  chemical  action,  and  no  endo- 
plasts  can  be  seen  in  its  dements.  The  na- 
jifrfarak  rooliAeaiJt  (a)  is  composed  of  flat  thin 
flexible  plates  not  unlike  those  of  the  preced- 
ing layer  ;  but  they  present  no  intervals,  thdr 
boundaries  are  strongly  marked,  and  in  the 
centre  of  each  there  m  a  peculiar,  elongated, 
often  more  or   less  dumb-bell-shaped  endo- 
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plast.  In  the  human  hiur  sac  there  are 
usually  only  one  or  two  laminae  in  this  layer, 
but  in  Rodents  there  are  said  to  be  many. 

If  we  examine  a  hair  sac  above  the  level  of 
the  bulb,  it  will  be  clear  that  these  inner  root- 
sheaths  are  not  generated  from  the  contiguous 
surface  of  the  external  rootsheath,  as  would 
at  first  seem  probable.  No  transitional  forms, 
in  fact,  are  visible  in  the  direction  of  the 
transverse  diameter  of  the  sac.  Traced  to- 
wards the  base  of  the  sac,  however,  it  is  ob- 
vious that  opposite  the  lower'  portion  of  the 
bulb  the  inner  layers  of  the  outer  rootsheath 
become  metamorphosed  into  homy  cells ;  and 
that  of  these  cells,  the  inner  are  converted 
into  the  imperforate  layer,  while  the  outer  un« 
dergo  a  more  complete  comification,  and  lose 
all  trace  of  their  primitive  endoplasts.  The 
clefts  which  ultimately  exist  between  these 
comified  plates  are  not  present  in  the  young 
state,  but  are  the  results  of  a  secondarv  va- 
cuolation.  They  have  nothing  to  do  witn  the 
disappearance  of  the  endoplasts ;  for  traces  of 
the  hitter  may  be  observed  in  the  centre  of 
homy  plates,  at  whose  edgei  the  clefts  are 
commencing  {Jig.  315.  f).  It  would  appear, 
therefore,  that  the  rootsheaths  grow  like  the 
shaft  of  the  hair  itself,  not  by  addition  to  their 
surface,  but  by  growth  of  their  deep-seated 
inner  ends. 

Such  is  the  composition  of  the  growing  hair ; 
but  the  completely  formed  hair  (see  }  2. 
Morphology)  presents  ver^  great  differences 
in  the  minute  stractiire  of  its  inner  termina- 
tion. In  the  first  place,  the  shaft  mns  out 
into  an  irregularly  conical  mass,  like  a  worn- 
out  painter's  bmsh.  It  consists,  at  its  ex- 
tremity, entirely  of  cortical  substance,  and 
the  comification  runs  in  irregular  lines  into 
the  indifferent  tissue,  which  occupies  the 
bottom  of  the  hair  sac  and  represents  both 
pulp  and  outer  rootsheath.  The  inner  root- 
sheaths terminate  above  this  i)oint,  in  an  irre- 
ffuhirly  horay  laver,  which  unites  with,  and  is 
in  a  manner  reflected  into,  the  cuticle  of  the 
shaft,  which  ceases  above  its  bmsh-like  ex- 
pansion* Finally,  the  outer  rootsheath  in  the 
immediate  neighbourhood  of  the  inner,  is  me- 
tamorphosed into  large  horay  cells,  like  those 
of  the  cellular  ecderon.  The  development 
of  these  from  the  indifferent  tissue  of  the  outer 
rootsheath,  mav  be  very  clearly  traced.  The 
periplast  ftrst  becomes  enlarged  and  marked 
off*  mto  definite  granular  arese  around  each 
endoplast,  and  the  limits  of  each  area  are 
metamorphosed  into  clear  homy  walls.  The 
cavity  which  these  inclose  enlarges,  and  the 
endoplast,  with  its  surrounding  granular  mat- 
ter, remains  attached  to  one  wall,  and  then 
eventually  disappears,  while  the  cavities  en- 
large, and  their  walls  thicken  into  clear  homy 
**  cells,"  which  may  eventually  be  detached 
from  one  another. 

The  whole  process  of  the  completion  of 
the  root  of  a  hair,  then,  is  simply  a  return  of 
the  diverticulum  of  the  ecderon, —  the  meta- 
morphosis of  whose  elements,  so  long  as  the 
hair  was  in  course  of  formation,  was  guided 
and  determined  into  distinct  forms  along  cer- 


tain fixed  lines, —to  its  gencnl  tendnn  to 
under^  the  ordinary  cellular  roetsawrpbotp 
over  Its  whole  surface.  With  this  reusn  i<) 
its  primitive  tendencies,  the  incresie  of  tb 
hair  of  course  ceases,  and  soooer  or  kor  ii 
is  pushed  out  and  fallii  away. 

The  spines  of  the  Porcupine,  of  the  Hdee- 
bog,  and  of  the  Echidna*,  prneot  is  tkicr 
histological, as  in  their  morphoio|ical  rcbuwk 
an  interesting  approximation  to  fieathoi^  £i- 
ternally,  the^  are  coated  by  a  coticie,  «^ 
the  pnncipal  mass  of  their  wsUt  ooo»t^  £ 
the  ends,  of  a  fibrous  horay  substaoce;  is  thr 
middle,  there  is  added  to  this  a  meMtf) 
substance  composed  of  polyhedral  bon; 
cells. 

/%.317. 


FtaAer$  oftkt  wtdt  of  On  tm^mm  FmL 

A,  jRree  edgo  of  palp;  a,  c,  BMdaUa  ni  c^t'i 
D»  transvem  aectloo  of  cortex;  a,  a  ht^  *' 
baibttle  partly  detached  ftoni  palp ;  r,  tuiiS^ 
from   rootsheath;   o,  bony  dia|ilu<t—  ■  ^' 
quill. 

The  section  of  the  Aaft  of  a  fitJlj*ferTw- 
feather  presents  exactly  tbei 
except  the  cuticle ;  the  centre 
meduUary  iubtiance  (J^.  317. 1 


.  k. 


0. 

•  See  Brtcker  (Sckhcrt,  Bcrickt.  If  &a  Ani- 
1849). 
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oT  a  coarsely  granular  homy  sjubstance  exc&>  tratcd  rootsheath,  and  the  canaliculi  of  bone, 
?8ted  Inr  polygonal  cavities  of  about  -nArv  "^^^  ^  regarded  as  the  results  of  a  second- 
inch  in  dwneter,  frequently  if  not  invariably  ary  vacuolation.^    The  feather  sac  resembles 
conttinhig  air,  which  adds  to  the  dark  hue  that  of  the  hair  in  all  essential  points  of  struc- 
(by  transmitted    light)   arising    from     the  ture,  except  that  the  relations  of  the  layers 
gnmular  opacity  of  uie  homy  matter.     At  its  of  the  inner  rootsheath  are  different.    As  in 
edges,  this  tissue  passes  into  the  cortical  ttib'  the  hair,  two  layers  may  be  distinguished  in 
limeet  which,  in  a  transverse  section  (Jig'  317.  the  inner  rootsheath,  an  outer,  strong,  dark, 
d)  appears  as  a  dear,  homogeneous  or  slightly  homy  membrane  corresponding  with  the  fe-~ 
grastuar  mass,  dotted  over  by  minute  aper-  nestrated  membrane,  and  an  inner  delicate 
tures,  about  tvAitv  i^«  ^^  diameter,  and  ^^^  flexible  layer,  corresponding  with  the  inner 
in.  apart.    In  a  longitudinal  section,  on  the  homy  rootsheath.   The  former  has  a  structure 
other  band  (Jig,  317.  c,  6%  the  general  mass  intermediate  between  that  of  the  two  layers 
appears  obscurely  striated  in  a  longitudinal  of  the  inner  rootsheath  in  the  hair,  consisting 
direction;  and  in  the  place  of  the  circular  of  irregular  polygonal  plates,  which  retain  the 
apertures,  we  see  elongated  fissures,  some*  remains  of  their  endoplasts  0%.  317.  F),a8  in 
what  narrowed  at  each  extremity,  whose  the  inner  layer  of  the  homy  rootsheath,  and 
tiaasverse  sections  constituted  these  aper-  do  not  become  separated  by  fissures;- while 
tures.    The  pointed   ends  of  the   fissures  they  resemble  the  plates  of  the  outer  horny 
were  continued  by  a  line  which  could  fre-  rootsheath  in  their  thickness,  complete  cor- 
qoendy  be  traced  into  some  other  fissure  nification  and  striated  appearance, 
ahofe  or  below,  so  that  I  concave  the  fis-  The  inner  layer  of  the  homy  rootsheath  is 
rares  are  in  rnlity  more  or  less  complete  a  delicate,  often  granular  membrane,  which 
canals.  closely  invests  the  outer  sur&ce  of  the  feather, 
The  qmU  of  the  feather  is  entirel  v  com-  and  from  presenting  a  cast  of  its  elevations 
posed  of  cortical  substance ;  the  bant  have  and]  depressions,  has  been  called  the  outer 
the  same  stroctare  as  the  shaft ;  the  ba^ulet  ''striated  membrane*'  of  the  feather  sac  (nmrd, 
present  both  cortical   and   medullary  sub-  §  2.)    It  is  a  sheet  of  Homy  matter,  in  which 
ttaoces  in  a  radimentary  condition.    Each  traces  of  closely-set  endoplasts  are  discover- 
faariwle  in  hct  (/g.Slll,  B,e)  exhibits  along  able.    The  inner  (JSg.  317.  b,  d)  "striated 
its  axis  a  series  of  oval  cavities,  the  remains  membrane "  is  a  membrane  bavins  a  similar 
of  eells  like  those  of  the  medulla,  while  its  stmcture,  possessing  similar  relations  to  the 
kteral  portions  are  compoaed   of  striated  inner  surface  of  the  feather,  and  which  is  con- 
homy  matter  like  that  of  toe  cortex,  and  are  tinuous  with  the  so-called  "pith  "  in  the  quill 
procaoed  into  the  curved  and  booked  lateral  of  a  fully  formed  feather.    The  mode  of  de- 
pwnw»  f/).  vdopment  of  these  rootsheaths  is  identical 
The  poj^rgonal  cells  of  the  medullary  sub-  with  that  of  those  in  the  hair,  and  Uierefore 
rtnce  are  produced  from    the   indifferent  requires  no  further  elucidation  here, 
tiisae  of  the   pulp   in    exactly  the   same  Tcgumentary  glands,  —  The    other   oon- 
■aancr  as  tboae  of  an  ordinary  homy,  eel-  versionary  productions  of  the  ecderon  which 
Uar  ecderoD  from  that  of  the  relr  miicotam :  we  have  to  consider,  are  the  glandular  ap- 
ihat  ia  to  any,  the  periplast  tncreaaes,  and  pendages,  which   are  always  mverticula  of 
hBcoases  marked  out  mto  polygonal  areas ;  it  the  cellular  ecderon  inwards.*    Under  this 
then  acqoirea  a  homy  consistence,  and  a  head  I  include  only  those  small  ghmdular 
vmiger  and  stronger  definition  along  the  orsans  which,  so  far  as  we  know,  have  no 
lines  of  demarcation*  until  polygonal  "cells"  reference  to  any  other  functions  than  that  of 
(aiiajij^.  317.  B,  a)  are  formed.    The  walls  of  cutaneous  transpiration   or  httj  secretion, 
the  httter  now  Uiidcen  and  become  granular;  referring  to  the  articles  on  specud  divisions 
the  endoplasts  disappear,  and  at  leneth  no-  of  the  animal  kingdom  for  an  account  of 
dung  ia  left  but  the  honey-combed  perfect  me-  thoae  organs,  such  as  the  **  water  vessels  "  of 
^lAf  sufaataoce.    The  mode  or  formation  Echinoderms  and  Trematoda,  the  nidamental 
of  the  eorAKo/niAslafice  is  the  inverse  of  this,  stands  of  MoUusks,  the   ^ital  stands   of 
<)n  namining  the  Une  of  junction  (JSg.  317.  b)  Vertebrata  and  Inaecta,  which  might  strictly 
of  die  palp  (e)   with  recently  formed  cor-  be  regarded  as  productions  of  the  integument, 
tical  sobttance  (6),  it  is  olnervable  that  the  Tegumentary  gknds  in  this  limited  sense 
cBdoplasts  do  not  become  surrounded  by  cell  are  aoroewbat  rare  among  the  Invertebrata. 
csrines,  but  that  the  periplast  acquires  a  They  have,  however,  l>een  observed  in  the 
piimlar,  longitudinally  fibrous,  appearance ;  Annelids,  where  thev  oonsbt  of  delicate  tubes, 
while  the  endoplasts,  though  they  are  oc-  terminating  internally  by  a  blind  extremitv 
ononally  visible  in  the  striated  mass,  soon  containing    a   single  nucleated  cell.     Such 
oMipletely  dinmiear.*     The  elonpted  ca-  glands  exist  on  the  ventral  surface  of  the  head 
vviea  or  tubufi  do  not  at  firat  exist  in  the  and  foot  discs  in  Piscicola,  and  are  scattered 
cortex,  Imt  are  the  result  of  a  secondary  va-  all  over  the  body  in  Clepsine  and  Nephelis. 
aolatioo,  and  so  far  as  I  have  been  aUe  to  Siroikr  ghinds  are  found  opening  upon  the 
o^verve,  have  no  rdation  with  the  pre-existing  ventral  surface  of  Argulus  foliaceus. 
•ndoplasta.    In  fact,  these  canals,  like  those  .  ,.  ,       .  ._,   ^.         .     ,    «               „  „ 
«  i^  h«r-d«ft.  the  cleft,  in  the  fene.-  ^^^^^"^^^^i:^ [::;t''^'^^^: 

which  are  merely  modified  cdlfl  of  the  cellular 

*  Coaipare  Schwaan,  Untersachangen,  &e.  ecderon,  should  be  regarded  as  glands. 
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Simple  ccecal  glanda  ore  scattered  over  the  part  of  the  enderan  aboTe  in  MntiM  Im 

whole  aurbce  oT  the  body  of  the  Procession  Cfig.  31B.  x.  g.)  (mde  mfrm),    Htnti  (f) 

Caterpillar>,openineatthepointsorthehair*;  and  Tenels  penetrate  the  btter to  twt  iki 

on  the  sides  of  the  body  in  Myriapods,  on  the  superiidtil  layer  of  the  endenw,  mi  itmtj 

joints  of  the  legs  in  Beetles  and  Bugs.  among  these  close-set  gt«wiii>if  mo.    1W 

In  MolluBca  a  peculiar,  probablj'  glandular,  sacs  usually  coaiaio  only  a  dear  tnid* ;  tkn 

canal  exists  in  the  foot  of  certain  Lamelli-  ate  coDtractile,   and  may  be  nada  to  ofcl 

bnnchs,  and  glandular  ccecs  hare  been  ob-  their  contents  by  irritation  of  the  ostti  £*• 

served  in  the  lower  suriace  of  the  foot  in  tiibut«d  to  then.t 

Paludina.     A  ciliated  canal  runs  in  the  foot         In   MammaU,  we  meet  with  two  kmii  gf 

of  PulmoDBta,   and  recei Tea  glands  on  each  cutaneous  glanda,seb«ceoua  and  n 

side.     The  existence  of  cutaneous  glands  in  The   former  are  bLdh 

the  Cephalopods  appears  doubtful — at  least,  in  connection  with  tl 

H.  Miiller  could  onlv  find   them    as   ihdl  in  hct  of  diverticula  of  tbe  H    ,  _ 

glands  in  the  expanded  arms  of  Argonauta.  of  the  ccUular  ecderon  of  the  ofpet  porna 

Among  the   Vertebrata,   Fishe*,   Ophidla,  of  these  saca,  whence  their  poMioa  is  *ln« 

Cbelonia  and  Birds,  aopear  to    poraeas  no  superficial.     The  UDcniKiat  cells  of  the  «U 

proper  cutaneous  glenaa*  ;  in    Sauria   they  proceas  become  filled  with  bt  — break  de«B. 

attain    a    Terr    slight     and    local,    but    in  and  pour  thdr  conteoia   into  the  hair  bc 

Batrachia  and    Mammalia,  an   immeDse   de-  itaelf,  by  wfaoae  aperture  tbey  rndtethcw  a 


theptfal 
T  soiafl  ai 


s  bnatles,  tbe  •efaaceoos  ^h^ 
1  and  simple,  whSe  m  tuin !» 
calities  they  throw  out  proccasct,  and  sa«e 
the  BppearaiKe  of  cofOf^H  raceoiaae  ^b^ 
disposed  like  roaeltea  aroaitd  tiN  hiirab 
from  which  th^  are  derdoped. 

StidaHparoai  gbndt.  —  Ttwae  giMdi.  Bf 
IboM  joM  deacnbed.  are,  u  Oorli  poHted  ML 
aimple^  elongated  proccMea  of  the  ittf  \na 
of  the  (cderoD.  difiriog  from  the  sAaesM 
glands  chiefly  in  prodiKingaclevtiBd.iatt*l 
of  a  buy  secKtioD.  Aa  Kiilliker  has  ikon 
howerer,  no  line  of  deanrcatiaa  ia  is  bednss 
Oft  thb  ground,  the  aecretiaa  of  the  oAn 
•udoriparous  gtands  ID  man  beii^  M  eMoOi'lj 
sebaoeoutaubitaDee.  The  audonpaivM  (W> 
nrnijliiiiliiisliiiiialiiiliis  iaijii^,»iii.>" 
t4ii  ^  vir  °^  ■<>  inch  in  diametO',  whose  aab 
are  either  thick  or  thin.  In  the  fana  oat 
the^  consiat  of  a  niqileecdcroaic  ceUsrcB* 
contained  within  a  proloMd  ibeadi,  fina^  If 
the  upperwMt  1^  of  tbe  cndtno.  aad.  lit 
it,  compoaed  of  a  bomogeaeona  or  JadMBCtii 
fibrillalad  periplast,  with  imbedded  luJsyh* 
Outaide  thii,  or  father  fonrn^  part  ef  a.  at 
layer  of  longitiufinaUy-diapaaed  wmmA  ■«■ 
dea,  and  the  whole  ia  coated,  like  the  deep  »• 
Akc  of  tfaerestof  tbeeoderoii,bya«on« 
leaa  diatinct  layer  of  connecdve  tianc.  b 
u^mmbofAtFrog.  the  thin-coated  rianda  the  mnacabr  hw  a 

a,sap.rtdalTl.w.  ahaent,  but  the  cefflular  ecderomc  coat  i  *f 

of  the  ecderon  is  beaet  with  minute  trifid  qoenily  ao  thick  that  tbcT  poaaesa  ao  <ann  ■ 
aperture*,  so  diipoaed  between  three  cpi-  alL  The  thick-walled  gfaiMla  are  met  «itk  a 
dermic  cells,  as  to  present  a  dngnlar  mem-  man  in  the  axilla,  scrotum,  aoal  repsa.  it- . 
Uance  to  the  aiomau  of  plants  (_fig.  318.  a),  while  tboae  of  the  real  of  the  body  mt  »- 
These  lead  directly  into  spherical  sacs  (J^.  moat  entirely  of  the  thin-waUtd  <k^j4*»»- 
318.  A.rf.),whichaTelinedbyacootinuationof  The  glands  tenninate  aaptnoiij  ia  ■•» 
tbe  cellular  ecderon,  and  lie  in  the  superficial    lating  caoala,  which  reach  the  svfaa  of  ita 

•  Dr.  CUA.  In  hi.  «r,ll™t  ^couDt  of  th«  riin  "l^f^^  "Ir'"  !?""T*  "  "^"^  * 

rf  tfa«  «]  CTnua.  Mic  Sot  1849),  dMcrlU.  rais-  "edwo"  by  oWique  channela  euataud  •  a- 

■MonsgludtiDthsiuiiiiul.  Tbe  lo-cslM  "gland*"  wibBtancc  between  ita  cells.     Infenaly,  tkn 

of  ihe  Utcnl  line,  howsTer,  have  since  been  Bfaown  form  close  cmls,  which  1m  in  the  ■AuiUaiat-' 
br  Lvydii  Ui  hav<  ■  Tuy  diOcrsnt  stmelnn  ;  Snd 
I  coaiew  I  haT«  not  been  sbls  loconnnca  ■njsslTcif 

On  eiial<Dc«  nf  tbe  other  gluJi  described  bj  Dr.         •  Staled  by  DerrmaiiB  and  Lswkart  M  b"  •> 

Clarh.     I  can  And  nolhing  like  tbero,  except  th*  iFTitatinr  propert*  in  Tritoo. 
strong  perpendicular  semi^elaatlc  bsodi,  whtch  tm-         f  AnSsioa ;  'BsBl-drOam  d.  7t<tab<  K&V' 

T«rM  and  unite  the  bandlM  oT  rgniMcUTe  tiMM  in  Arrhlv,  IMl.  Csarmak'   IImI-bww  d  F<v>' 

this  a>  in  otbsr  Ssbss.  Ibjd.     IBta. 
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areolir  ttnae,  and  recdve  twigs  from  the    runs  into  smaller  masses ;  these  unite  together 
vessels  in  their  neighbourhood.  into  larger  ones,  and  become  applied  to  the 

Id  the  other  liCammalia,  the  general  structure  inner  surface  of  the  central  cavity,  coalescing, 
of  the  sudoriparous  glands  is  as  in  man.  In  and  thus  adding  to  the  thickness  of  the  spine. 
tlie8he(ap,acoordingtoOurlt,they  present  the  Between  the  calcareous  globules,  however. 
Mine  coiled  arrani^ement,  while  in  the  ox  and  canalicular  gaps  or  tubules  remain,  which 
dog  they  are  straight  and  simple.  In  the  ox  form  a  connected  network  and  communicate 
dieyhave  rounded,  dJated  extremities,  and  with  those  branched  cavities  which  already 
■re  eveiywhere  similar  in  shape  and  size.    On    exist  in  the  spine. 

the  batrv  parts  of  the  body  of  the  dog,  they  The  scales  of  the  Sharks  and  the  dermal 
are  smaU  simple  coeca,  which  are  very  difficult  spines  of  the  Rays,  then,  (and  I  would  draw 
to  discover  ;  while  on  the  ball  of  the  foot  of  particukr  attention  to  this  result,)  are  per- 
this  animal  they  are  very  large  and  resemble  lectly  identical  in  structure  with  the  teeth, 
diofle  of  man.  Very  large  sudoriparous  glands  even  to  the  absence  of  nerves  in  the  pulp, 
have  likewise  been  observed  upon  the  horse's  and  roust  be  united  in  the  same  structural 
prqmce.  group.   I  have  alreadv  (On  the  Skin  of  Fresh- 

Scakt  ofJUAet.  — *  In  the  Ganoid  fishes  Ac*  water  Fishes,  Zeitschrift  fUr  Wiss.  Zool.  B. 
cipeuer  and  Pofypierut  the  substance  of  the  iii.  H.  4.)  pointed  out  the  close  affinity  be- 
tcales  is  composed  of  ordinary  bone  whose  tween  the  scales  of  a  number  of  osseous 
8aper6cial  layer  u  only  denser  than  the  rest,  fishes  and  their  teeth :  and  scales  likewise 
and  exhibits  a  local  developement  of  fine  present  globules  of  calcareous  matter,  which 
branching  tubuli ;  but  in  other  fishes,  two,  if  become  fused  together  to  form  the  homo* 
not  three,  distinct  hiyers  are  usually  distin-  geneous  substance  of  the  scale.  A  process, 
guishable  in  the  scales.  corresponding  with  that  which  occurs  at  the 

In  many  Plagiostomes,  for  instance,  the    surface  of  the  pulp  in  the  teeth  and  cutaneous 
placoid  scales  have  the  same  composition  as    spines,  here  takes  place  from  the  surface  of 
the  teeth,  consisting  of  a  superficial  layer  of   the  sac  of  the  scale  (Schuppentasche).    The 
Msriy  structureless  dense  **  enamel,"  or  as    scales  of  osseous  fishes,  the  spines  of  the 
fnL  Williamaon  more  conveniently  terma    Rays,  and  the  scales  of  the  Sharks,  therefore, 
ill  **  Oanotn,**  while  the  deeper  substance  is    all  belong  to  the  series  of  dental  structures, 
composed  of  a  tissue  in  every  respect  similar    which  in  no  respect  interferes  with  the  en- 
to  dentine^  whose  innermost  portion  in  some    trance  of  true  bony  tissue  (like  the  **  cement " 
CBies  panes  into  true  bone,  —  an  addition    in  the  higher  animals)  into  their  composition, 
which  m^t  be  compared  to  that  of  the    as  we  find  to  be  the  case  in  the  scales  of  the 
ctment  in  the  teeth.    Ley  dig,  indeed,  has    Ganoids  (Miiller),  and  in  the  tndy  bony  semi- 
diown  that  the  resemblances  between  the    canals  which  are  attached  to  the  scales  of  the 
icales  and  the  teeth  of  Placoid  fish  extend    lateral  lines  of  many  fishes.'*  * 
even  to  their  mode  of  developement.    If  die        For  the  details  of  the  various  modes  in  which 
pulp  contained  in  the  central  cavity  of  the    Ganoin,  tnie  osseous  tissue,  and  those  va- 
<piae-like  scale  of  a  Jtma  clavata  be  pulled    rieties  of  tubular,  more  or  less  dentine-Uke 
put,  giobuhu'  calcareous  masses  of -nAnf  ^^^n    tissues,  to  which  Prof.  Williamson  has  given 
iach  and  upwards  in  diameter,  and  either    the  names  of  **  Lepidine  and  Kosmine,    are 
•olitaiy  or  adherins  together  in  masses,  will    combined  tc>gether  in  the  scales  of  Ganoid 
be  found  to  be  attached  to  its  surface.  **  These    and  PUcoid  fish,  I  must  refer  to  that  gentle- 
(dobules  are  exactly  analogous  to  the  dentine    roan's  memoirs,  already  so  often  dted. 
S^obules   described   by  Czermak,  which  in        In  the  Ctenoid  and  (peloid  fishes  there  is 
human  teeth  afford  the  formative  material  for    a  superficial  "  Ganoin  **  hiyer,  composed  of 
theoatrix  of  the  dentine.  What,  however,  ap-    numerous  thin  stnicturdess  calcified  laminae, 
pnred  to  me  especially  worthy  of  notice    which  are  fireauently  thrown  into  folds,  papillm 
*rai  the  circumatance,  that  the  most  distinct    or  spines.   The  deeper  substance  of  the  scale 
aodbeautifiiily  branched  canals,  having  exactly    is  composed  of  a  series  of  layers  of  a  mem- 
^  aame  appearance  as  those  in  the  substance    branous  substance,  each  layer  being  composed 
pf  the  spine,  were  already  visible  in  these    of  parallel  fibres  which  take  a  different  direo- 
>*olated  calcareous  bodies,  and  on  carefully    tion  from  those  of  the  superficial  and  subse* 
cumioing  the  fine  processes  of  the  canals,    quent  layers,  so  that  the  fibres  of  alternate 
po  doubt  could  exut  that  they  were  only    layers  cross  diagonally.    No  endoplasts  or 
iotenpaoes  or  gaps.    On  carefully  acyusting    cells  are  ever  distinguishable  among  tne  fibres. 
the  iocus»  in  Gut,  it  was  obvious  that  one  of    In  the  deepest  part  of  the  scale  these  kiyers 
^hese  large  calcareous  globules  is  itself  only    are  entirely  membranous ;  but  in  passing  to- 
*n  ajggloaieration  of  many  smaller  globules,    wards  the  surfiice,  minute  lenticular  masses 
aod  it  could  be  observed  that  the  gaps  left    of  calcareous  matter  make  their  appearance 
hctween  the  latter  became  the  fine  processes    in  the    membranous   substance.     As  Prof. 
of  the  tubules.    From  these  fiicts,  I  believe    Williamson  justly  states,  these  lenticular  bodies 
^t  the  correct  mode  of  conceiving   the    are  not  developed  between  the  membranous 
frowth  of  the  substance  of  the  spine  is,  to    fibres  and  lamelUe,  but  in  them :  **  they  com* 
■uppose  that  the  calcareous  matteris  excreted    mence  as  a  small  calcareous  atom,  and  in- 
'^on  the  vessels  of  the  pulp,  and  then  in  all 
probability  combined  with  organic  matter,  *  Leydig:  RochenundHaie,  1852. 
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crease  in  size  by  the  external  addition  of  new    of  connectiTe  tissue,  the  mosdn  ind  ik 
concentric  laminae;  the  direction  of  the  latter    vessels. 

not  beingparallel  with,  or  having  any  reference        In  the  Vertebrata,  the  supcrfdil  t^  of 
to,  that  of  the  lamins  of  fibrous  membrane    the  enderon  is  similarly  composed  of  iamrest 
with  which  they  so  amalgmnate;  thus  they    tissue,  and  of  rudimentarr  oooncctifctiMK; 
are  not  depositions  from,  but  growths  in  the    the  former  passing  gradually  into  the  kttcr,  n 
membrane ;  which  growths,  as  they  increase 
in  size,  retain  their  primitive  tendency  to 
assume  a  lenticular  form."    Following  the 
layers  of  the  scale  outwards,  these  isolated 
ciucareous   deposits  not  only  enlarge,   but 
ultimately  become  fused  together,  forming  at 
length  either  a  continuous  calcareous  mass  in 
each  layer,  or  presenting  fissures  which  in 
some  cases  traverse  the  original  lenticular 
calcareous  deposits,  in  others  are  interstitial 
to  them.    I  think  one  cannot  but  be  struck 
with  the  complete  analogy  between  the  struc- 
ture and  mode  of  developement  here  described 
and  those  which  I  have  previously  shown  to 
obtmn  in  the  calcified  tegumentary  organs  of 
the  Bfollusca  and  Crustacea.     The  ganoin 
layer  corresponds  verv  closely  with  the  '*  epi- 
dermis'* or  the  shell  or  test;  the  middle 
laminated  calcified  substance  is  formed  by  the 

fusion  of  concentrically  laminated  concretions  ^^ 

deposited  in  a  membranous  matrix  in  the  Emdtnm  oftk€  Stete. 

Fish,  the  MoUusk,  and  the  Crustacean  alike  ;  we  trace  it  inwards,  developing  its  dsstic  e|e- 
while  the  deep  uncalcified  layers  of  the  scale  ment  to  a  greater  or  less  extent,  and  uxfine, 
are  represented  b^  the  "  homy  **  lainina?  which  a  more  or  less  distinctly  fascicular  arrsa^eBcv^ 
have  escaped  calcification  in  Haliotis  or  Unio,  of  its  collagenous  dement.  In  the  Ugkcf 
and  still  more  closely  by  the  fibrillated  un-  Vertebrata,  these  bundles  are  uaiiaUy  diwoiri 
calcified  layers  of  the  Crustacean  test  as  an  irregularly  felted  mass ;  but  ia  rako 

Structure  of  the  enderon,  —  The  enderon  of  and  Batrachia,  they  fcNrm  regularly  «^ 
the  Invertebrata  is  usually  entirely  composed  imposed  horizontal  strata,  tied  topsihcr  M 
of  rudimentary  connective  tissue  or  of  mere  perpendicular  columns,  which  penctfaie  tk 
indifferent  tissue,  consisting,  in  the  latter  case,  mterspaces  of  the  bundlei^  and  spnsd  «« 
simply  of  a  matrix  with  imbedded  endoplasts,  into  the  irregular  connective  tissoe  oa  tk 
while  in  the  former  it  is  produced  mto  plates  deep  and  superfidal  sorfiuxs  of  the  itfstjW 
and  bands,  never  exhibiting,  however,  the  pe-  mass  (^.  319.  a).  Ota  the  additioa  of  aitix 
culiar  bundles  and  ehistic  fibres  which  are  met  acid,  it  is  seen  that  the  boundaries  of  ^  iino 
with  in  fully  formed  connective  tissue.  are  formed  by  irre^hir  bands  of  distic  tawfc 

In  Palumna,  according  to  Leydu ,  the  pig-  in  which  the  remains  of  the  primitive  ca^ 
ment  masses,  which  lie  on  the  surnce  of  the  plasts  may  be  seen  (aa  in  fibro-cartihpV 
ecderon,  are  connected  by  *' clear  large  cells,  whose  strongest  ffl>res  are  horiaontal  thooft 
with  a  small  parietal  nucleus.**^  From  their  they  send  out  others  irreguhriy  in  all  <hrR* 
occurrence,  wherever  in  the  hi^er  animals  tions.  The  perpendicular  columns  are  fte«>* 
connective  tissue  is  found,  Leydig  calls  them  composed  of  bundles  of  pale  ebstie  fibres  {k. 
**  Binde-substanz-zellen"— "Connective  tissue  319.  b),  and  if  the  interseccioo  of  thehorisotfi* 
cells;'*  but,  as  he  himself  points  out,  theyfre-  with  the  vertical  divisions  be  carefiillyefaif^ 
quently  contain  carbonate  of  lime,  and  their  it  is  seen  that  the  former  are,  as  it  wcrc,p««> 
reUtion  is  rather,  like  that  of  the  simikv  cells  off  by  the  latter,  which  thus  padoalN  bta^ 
in  PiscicoUi,  to  fat.  up  and  thin  out,  terminating  above  snd  U^ 

A  wonderfiil  complication  of  structure  ia  in  the  elastic  fibres  of  the  nnsiiatificd  «>f<^ 
attained  by  the  skin  of  the  Cephalopoda.  Ac-  ficial  and  deep  lavera.  A  horiaootal  sectk«  <^ 
cordmg  to  H.  Muller  *,  who  has  recently  made  this  portion  of  the  enderon  presents  sttr? 
some  careful  investigations  on  this  subject,  there  pecuuar  appearance,  the  transpamt  vf^'^ 
lie  beneath  the  celluhir  ecderon  in  these  ani-  columns  looking  like  radiating  s^aees,  m  vfef^ 
mals :  1st,  a  fibrous  kyer,  usually  colourless,  they  were,  in  fact,  at  first  deacnbed. 
but  occasionally  white  and  glittering.  2nd,  the  IHgmgfU  of  the  enderom,  —  The 
layer  with  the  chromatophora  (vide  mf.),  Srd,  presents  scattered  masses  of  ' 
beneath  these  a  peculiar  laver,  which  gives  rise  times  contained  in  cdls  and 
to  the  colours  produced  by  interference,  the  in  many  Invertebrata  (Annelids, 
metallic  lustre,  and  intense  whiteness  of  many  Echinoderms,  Crustacea,  BloOnsca)  ^- 
localities.  It  consists  frequently  of  reguhir  other  Invertebrata  and  m  the  h^jbcr  ^tf*" 
plates,  which  evidentl;r  proceed  from  nucleated  brata,  the  pigment  is  confined  to  the  «»*]J 
cells.    4th,  deeper  still  lie  the  kigcr  bundles    in  Fishes  and  Rqytiles,  however,  s  •» 
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and  of  irregular  more  or  less  stellate  masses  versed  by  vascular  and  nervous  papillae,  four 

which  are  not  enclosed  in  cells.    The  silvery  or  five  lines  long,  which  extend  as  fiir  as  the 

histre  of  the  skin  of  fishes  is  due  to  minute  outer  horizontal  homy  layer  of  the  ecderon, 

rods  whkh  constitute  a  layer  at  this  surface,  so  that  a  horizontal  section  of  the  ecderon  is 

mil  shoold  probably  be  rf^garded  as  a  peculiar  like  that  of  a  horse's  hoof.  In  roan,  again,  the 

form  of  pLnnent  granules.  papillae  are,  as  is  well  known,  so  abundant  as  to 

In  the  C^halopoda  and  some  Gasteropoda  nave  given  rise  to  the  term  part  papiUarit,  for 

imoog    the    Invertebrata,    the    integument  the  superficial  layer  of  the  ecderon.    The 

ondei|oes  during  life  the  most  extraordinary  structure  of  those  which  appear  to  possess 

variations  of  colour,   becoming  overspread  special  nervous  functions  will  be  considered 

with  lucoessive  clouds  of  the  most  vivid  nues.  below. 

These  are  produced  by  the  contraction  and  Sensory  appendages  of  (he  enderon,  —  Very 

eipansion  of  peculiar  sacs— the  cAromato-  little  is  known  of  the  ultimate  distribution  of 

p4ors—contaimng  masses  of  pigment  granules,  the  nerves  to  the  integument  in  the  Inverte- 

According  to  H.  Miiller,  (whose  observations  brata,  but  we  are  indebted  to  Leydig  for 

I  have  recently  had  the  opportunity  of  re-  showing  that  in  certain  Crustacea,  Insecta,  and 

peating,)  these  are  sacs  attached  to  whose  Molluscs,  it  is  very  similar  to  what  occurs  in 

walls  are  eootractile  fibre  cells  arranged  ra-  the  vertebrate  classes.      Thus    in    Argulus 

dially,  and  frequently  anastomosing  wiui  those  foBaceus  the  peripheral  nerves  become  pale,  and 

e(  other  cells.    They  do  not  always  contiun  divide,  and  at  the  point  of  division  there  is  a 

pigment,  but  frequently  present  a  distinct  nu-  '  nucleus '  as  in  the  embryonic  fibres  of  the 

deus.  Several  layers  of  these  chromatophora  froe.    In  Artemia  saUna^  Branchipus  stagnaHs^ 

o(  different  colours  are  frequently  disposed,  and  in  the  Heteropod  MoUusk  Cnrmaria,  the 

one  over  the  other,  in  a  ^ven  portion  of  the  termination  of  the  tegumentanr  nerves  is  es- 

tkin,  and  produce  by  their  different  states  of  sentially  similar.    The  larva  of'^tbe  Dipterous 

contraction,  relatively  to  one  another,  sue-  insect  CorWAra,  presents  even  peculiar  sensory 

cettive  changes  in  the  colour  of  the  spot.  appendages,  in  the  delicate    plumed    hairs 

Among  the  Vertebrata  the  Chamseleon,  as  which  beset  the  sides  of  the  body.    These 

is  well  known,  presents  similar  phenomena.  are  articulated  in  the  ordinary  way,  and  have 

PitpiUte  of  the  enderon,  —  The  enderon  is  an  internal  ligament,  a  sort  of  spring,  attached 

frequently  produced  into  conical  or  cylin-  to  their  base,  which  is  enlarged  and  receives 

<iricsl  processes,  which  either  merely  contain  the  enlarged  and  cellseform  termination  of  a 

a  vascular  loop,  or  are  supplied,  in  addition,  nervous  twig.     It  will  be  obvious  that  this 

vith  special  oervea.    In  the  Invertebrata,  we  arrangement  is  peculiarly  fitted  for  commu- 

find,  in  the  processes  of  the  mantle  into  the  nicating  the  slightest  vibration  to  the  nerves. 

shell  of  the  Brachiopoda  described  by  Dr.  In  the  Vertebrata  (fishes,  reptiles,  man), 

C-arpenter,  organs  wnich,  I  have  no  doubt,  the  ordinary    mode   of   termination  of  the 

must  be  regarded,  like  the  corresponding  pro«  integumentary    nerves    is    in    one  or  two 

cesses  in  the  Ascidians,  as  vascular  papillae,  plexuses,  whence  the  fine  terminal  branches 

Among  the  Articulata  like  processes  extend,  in  proceed,  and  end  by  dividing  into  minute 

the  Crustacea,  through  the  whole  thickness  of  branches  indistinguishable  from  the  imperfect 

the  integument  to  its  surface,  giving  rise  to  the  elastic  fibrils  of  the  enderonic  tissue.    Loops 

colourltts  spots  observable  on  the  shell  of  the  have  also  been  observed,  but  it  is  impossible 

crsb,  for  instance.    I  imagine,  however,  that  to  say  whether,  in  any  case,  these  are  real  ter- 

thete  spots  were  usually  occupied  by  a  hair  minations  or  not.    Gerber  and  KoUiker  have 

•heo  the  shell  was  thin.    In  the  Mollusca,  also  described  "  nerve  coils**  in  animals,  and 

the  marginal  processes  of  the  mantle  of  the  in  the  conjunctiva  and  lips  of  man. 

Lifflellibrancha  and  Gasteropods,  the  papillae  The  simplest  form  of  sensory  appendage 

of  Oochidium,  &c.  and  those  of  Tremoctopus  in  the  Vertebrata  is  presented  by  the  hvge 

(IL  Huller)  are  verv  probably  both  vascular  papillse  of  fishes,  into  which  a  bundle  of  nerve 

sod  nervous  papillae  like  those  of  fishes.  fibres  enters,  some  of  which  terminate  in  the 

Among  the  Vertebrata,  fishes  present  large  papillse,  while  others,  whose  looped  bands  may 

projecting  papillae,  particularly  about  the  region  be  readily  distinguished,  probably  pass  out 

of  the  lipa  and  operculum,  which  are  both  vas-  again. 

cularand  nervous.  Simple jpapille  (nervous?)  In  certain  fresh-water  fishes  (Barbus,  Leu- 

sre  scattered  over  the  surface  of  the  body  in  ciscus),  Leydig  has  described  papillae  of  this 

PUgiostomes  and  some  Ganoid  fishes.  ^  kind,  which  have  a  cup-shaped  depression  at 

1  am  not  aware  that  papillsB  have  hitherto  their  extremities,  lodging  a  globular  mass  of 

been  observed  on  the  integument  of  Birds  what  he  describes  as  modified  epithelium, 

sod  Reptilei.  In  most  Mammals,  they  are  very  Special  modifications  of  the  tissue  of  the 

tmall,  if  they  exist  at  all,  upon  the  general  sur-  papillae  for  sensorr  purposes  in  the  fingers, 

£ice  of  the  body,  attaining  a  considerable  size  tongue,  lips,  &c.  of  man  have  lately  been  dis- 

oo!v  in  such  organs  as  me  ball  of  the  foot  covered  by  Meissner  and  Wagner,  and  de* 

(Cat,  Dog),  or  on  the  muzzle.    The  Cetacea,  scribed  by  them,  under  the  denomination  of  the 

however,  appear  to  make  a  remarkable  excep*  Corpuscma  iactus,  Kolliker,  who  doubts  their 

tioa  to  this  rule  ;   it  is  stated  (Heusingcr,  special  relation  to  the  tactile  function,  on  the 

Brtscbet,  and  Roussel  de  Vauzemc)  that  the  other  hand,  prefers  to  call  these  bodies,  axUe 

very  thick  integument  of  these  animals  is  tra-  corpuscles.  They  are  simply  ovoid  masses  of  iiu- 

K  K  4 
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perfect  connectiTe  tisaue  occup^ng  the  centre    tenninates.  more  or  Icm  abrnptly,  in  the  ^ 

of  ^e  painlle,  and  (iirtber  diatiimiuhed  by    tral  solid  axil. 

having  their  cndoplasts  and  imperfect  elutic  In  the  article  on  the  Paciniih  Bobik  i» 
FSg.  380.  fereoce  in  niade  to  the  peculiv  nr^.  4^, 

crihed  by  San  in  the  Totpedao.  nw 
Sarian  bodies,  b  fact,  an  btde  ■ore  1^ 
Paciniaa  bodiei  convened  into  mc*  h  Ac 
devdopnent  oT  a  cavity  betweeo  tfav  cm- 
M  wid  periphend  portiou.  Now  Igjtt 
haa  discovered  that  theac  6«viM  bodn  Ai 
but  that  they  fbna  a  pM  oT 


«wy  Di;gaDB,  irfaicl       . 

if  not  toldy,  developed  in  the  ctea  of  PUel 

—  the  ao-called  mttcamt  ran^  ind  JMfcti 

It  h««  loDg  been   noticed,  in  bet,  tim  m 

oaaeoiu  Gifaes  one  aeriea  of  the  icalei  ^h 

the  aides  of  the  body  dtS^  in  tticv  wtneat 

from  the  rest,  givinc  rise  to  what  it  called  ihi 

laierai  Smei   and  that  a  caaal  nina  tmv^ 

theae  acales  from  the  tut  to  the  bead  oe  tmk 

aide ;  that  then  beoomii^  cwwecied  viih  in 

fellow  by  a  inuMvtne  braoch  onr  the  0^ 

ciput,   each   canal   panes   forwanl  oa  dw 

■idei  of  the  head,  dividlna  into  two  pMnl 

A  jK^iSa  ncA  iit  Chrptucuiiim  tatUt  nmmdad  iy    brancbea,  one  of  whidi  folbwiw  the  eomiwcJ 

Om  auadar  fx^Hlla.  the  auborbital  bono  ttnninates  M  the  end  of 

fibrils  arrunged  transversely  to  the  axis  of  the    'J*  "nout,  whQe  the  other  paasea  down  oa  w 

papilla,  BO  that  they  appear  to  be  made  up  of   "*"  """'  Jf  *■    Sunilar  oigan^  but  hariai  * 

tnuiBverse   superimpoied   laminK  (fig.  320A    ■"<;•«  .""Pfw^ed  arrangement,  are  kaown  to 

One  or  two  dark-contoured  nerve  tubulea  come    '"'^  ■"  "^  camlagmoui  Gabea ;  bat  it  ii «» 

up  through  the  base  ofthe  papilla,  and  running    >^'"7SUpP<Med  that  these  caoalawtfaKcte 

along  one  side  of  the  corpuscles,  thin  out  and    ^f^^  "^  """"*■  *"•"  »''*<*  »!*  *■  <* 

terminate,  without,  so  far  as   I  have  been    »*|w»  »re  lutoicated.  However.JBavsnbf 

able  to  see,  entering  its  substance.    In  ftct,    '?"'  •f^*'  **•  researches,  Leyd%  hM  riwsa 

these  nerve  tubules  are,  as  KoDiker  pointed    ^  "^  """™  "  AimiAed  by  the  cdl^ 

out,  accompanied  by  a  delicate  neorfiemma,    ™,*7'"'  "xl  that  the  ao<a)led  ■Micmn  csaah 

and  the  axile  corpuscle  itself  appears  to  me    *"«  •?">««  are  aensory  orpna.    The  livti 

to  be  nothing  more  than  the  enlarged  end    .     ""*  ■"jde  will  not  permit  ate  to  ov 

of  this  neurilemma.  '""»  ■•']'«■  »«  detmU  rf  structure  of  that 

III  Birds,  a  larse  proportion  of  the  tcjumen-    <»8«n^  but  thev  may  aM  be  deacribed  K^rrfj 

tary  nerves  terminate  in  bodies  which  ore,  00    •■•xjw^nJslmed  byaceDtUariavcrtaMii, 

the  one  hand,  related  to  these  axile  corpuscles,    ""'  ™, "  ""^  •*"'  "P""  whieh  tbej  efca, 

and  on  the  other  to  the  well-known  Pscinian    ""  nUed  with  a  nxm  or  less  gelatbow  t^ 

bodies  (fig.  382).    They  are,  In  fad,  usually    '•^^    l^  "^  "V^  be  a  sac.  ■  A^  fn- 

described  under  the  latter  name;  but  their  small    P''*^''"  ™'''  ".*  '*™'.  asetiea  of  ifcew  jkv 

sizeandsuperficiBlpoaition,tbepnucityoftheir    J«c*  ""<>  tne  cavity.     Each  knob  is  conrtd 

concentHc  Umellie,  and  the  traniverse  strialion    "^ ,^  f^  consisting  of  tiers  of  miirhil.i^^ij 

of  the  solid  central  aiis,  ally  them  closely  with    eyl"»™«l  «'*  .Its   aubstancv  coMsti  J 

the  corpuscula  tactus.    They  are  found  in  the    ?**"*  '^  *"  8=l«inous  connecttve  tasoe.  ni 

skin  around  the  sacs  of  the  feathers,  in  the    "'*«'"»«'»"«  (a  branch  of  the  ifthwrf 

be^  and  in  the  mterosseus  spaces  of  the  fore-    P'.**ff!ii)>whoae6tvesdivide  nd  bcMMckM 

arm  and  lea.  ■■■  >"  tvsue.     In  ihe  oaaeooa  G^ea  tha  ame 

A  specif  article  (Pacini*w  Bodibs)  has    "!>»l'yperfor«estbej)oculiariyqwdifcd  s«^ 

already  been  devoted  to  the  organs  of  thu    <V  "«»*«'«  "oe.  which  supports  a^  «*to«s 

kind  which  are  met  with  in  Mammalia,  and     ">^  canal  at  these  poiDta.    In  the  cvtihfiBOM 

it   need   only  be  added  here,  that  late  re-    "*"^teoi>»*  have  sometimes  ^mtUW- 

eearches  have  shown  that  the   Pacinian  bo-    'f'tiwg'notu  coats;  or  ifsacnai,  a  Bamtcrof 

dies  of  mammals,   like  those  of  birds,  are    '?"°  '"'7  ^  contained  in  a  coomMM  c«i^ 

solid  masses  of  rudimentary  connective  dssuei    P'^»""^'«n«'t.asbtheChim«era.  Uvdi: 

the  appearance  of  capsules  and  of  a  central    *!^'*"   """  P*«  justice  on  the  tdeanV  ilf 

cavity,  arising  merely  from  the  arrangement  of    ""*  ■tructure  of  these  organs  with  tfaol  </ih» 

the  eWic  element  and  the  extreme  transpa-    ■e^jc'reu'w  «»i^  ofthe  en-. 

rency  of  the  coll^enous  substance.*  They  are     .       *  connection  of  thewsacs  and  canah  »irt 

in  fact  nothing  but  thickened  portions  of  the    "■*  "Tw**"*  t«rtua  and  PlsciMa  ba>fai 

neurilemma,  and  the  nerve  which  they  enclose    daHly  sad  MBt«npo™«.«ly  b  ISM.  by  !«.& 

either  passes  through  them,  or  more  usually    snd    myHiC     Sss   Qaaiuity   iimZl  %lSii 

.  __  .    -  Rdenre,  No,  T_  and  BUbeU  1^  K "    " 

•  Thu  fKt  w««  sscwlshwd  and  Mslad  indqim-    m:biiH,  0.  v.  H^  1.    ^^ 
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■fipctfitonw  to  be  dear;  Tor  the  kDob  which  maminal  and  the  fish,  t  think  one  cannot  but 
prqfKtt  iolo  the  csTity  of  the  mucouB  canal  be  struck  with  the  umilarit;  of  plan  between 
_  k~.^naruu  with  the  centnl  "  nucleus  '  of    their  Tibrisue  and  the  "  tactile    cansls.  The 


the  Sinu  bodf,  and  this  with  the  solid  aiia  aentorj  impression  is  convejfed  to  the  gelati- 

oribePadiiiaabocly,aiulwiththeGoqiiiaculuin  noui  cooteots  of  the  canals  id  tbeGsh  By  the 

tKtAt,  M  thai  the  "  tactile  *  sac  oT  the  Chi-  vibiation  of  the  dense  medium  in  which  it 

mmn,e.gy  may  be  aud  to  be  a  tactile  oor-  lives;  while  in  the  mammal  the  impulse  is 

puule  which  is  connected  with  the  sufface  of  communicated  by  the  contact  of  some  external 

(be  ioleguinent.  object  with  a  long  elastic  bair  lerer;  but  the 

No  organ  at  all  resembling  tbeae  has  cer-  final  airangement  for  the  receipt  and  appro- 

Uiiil|  been  met  with,  above  the  clou  of  Fishes,  ctation  of  the  impressions  is  essenttally  the 

in  oiber  RcptiUa  or  Birds,  but  in  Mamma-  same  in  each  case,  nor  indeed  does  it  differ 

lis  then  are  stnictnrea  which  must,  I  think,  from  that  which  is  met  with  in  the  highest 

be  piseed  in  the  same  category.    About  the  organs  of  sense. 

^N  and  nose  of  almost  all  mammals  in  (act,        Maclet  oflAe  enderoii,—ln  the  InvertefarBta 

there  are  certain  bng,  stroDg  hMTS,  the  vi-  the  great  m^'oiity  of  the  muscles  are,  as  ia 

briiste  or  "  whiskera"  (Jig.  321.).    These  in  well  known,  inserted  into  the  integument,  but 

theirEcaeralstructureresembleordinaryhaira,  those  which  are  attached  to  the  chromato- 

but  the  nc  of  each,  instead  of  lyine  free  in  phora  of  mallusks  and  to  the  ^linea  of  an- 

ihecmleron,  ia  enclosed  in  a  second  Mick  sac,  nelids  and  other  worms,  might  be  regarded 

composed  of  firm,  deiue,  connectiTe   tissue,  as  belonging  more  espedally  to  the  int^m- 

■hich  attains  at  ttmea  an  almost  cartilaginous  mentarr  system. 

bardnesi.    A  looser  areolated  tissue  connects        In  nshes  and  Reptilea  the  superficial  layer 

this  with  the  outer  surface  of  the  proper  hw  of  striped  muscles  of  the  bod^  is  always  more 

oc,  and  supports  an  abundant  .vascular  net-  or  less  connected  with  the  mtegumeoti  but 

oo^  proceeohig  from  Teasels  which  enter  at  hitherto  no  unstriped  fibres  appear  to  have 

ibedeeptxidorthesac.    Furthermore,  a  very  been  detected  in  it.    In  Birds,  howevw,  the 

coDiJiIeiable  oerve  pierces  one  ude  of  the  unstriped  muscles  attain  a  very  great  develcn)- 

"  Klerotic  "  cost  near  this  end,  and  possea  to  ment,  forming  a  thick  layer  whose  bundles  (e) 

the  Hu&ce  of  the  proper  hair  sac,  upon  which  run  between  and  are  attached  to  the  saca  of 

it  ^treads  out  and  forma  a  nervous  expanrion,  the  feathers  (Jig.  322.). 
itj  fibrils  dividing  aod  subdividing,  and  so  — 

temiDsting.  ^' ""' 

Fig.  321. 


Psdnian  body  (b)  snd  listhcr-ssc  (a)  frofn  tlie 
bsaa  of  th<  mandible  of  >  pigeon,  c,  moKles  of 
the  fealhar  sses. 

In  the  mtyority  of  Mammals  there  is  ■ 

spedal    tegumentory  striped  muscle,  which 

J  attains   an    eoonnous    development    in    the 

.    /  hedgehog,  while  a  mere  rudimentof  it  remaina 

l\  in   man,  as  the   pUtysma   myiiide*.      Here, 

■  . J.fiT  ^gljL-  '--i-  Jm — 1-^-  ■-  however,   the   striped    "peauder'  musete  is 

,„  .      ,       ,         .   ,  ,   „  replaced  by  the  unstriped  bundles  which,  aa 

Far»/n»  At  mcM  rfOt  Moom.  KoUiker  has  shown,  run  from  the  upper  byer 

^-Kkndc- ssci  K  hsir-sBci  e,  nBrTo-tnmki  d,    of  ifco  enderon  to  the  bases  of  the  hair  sacs. 

KsmUr  ««m  ,^  ^^^^  ^^  Tarious  movements  of  which 

ig  the  diArent  habits  of  life  of  the    the  haira  are  capable. 
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Calcareoui  depomU  m  the  ^rfMbrrofi.— Deposits  metrics  (Zdtach.  I.).  I^»^  U«bff  Aitna  aUu 

of  this  kind  are  very  frequent  in  the  Inverte-  SSk^'^^^P",  "'S^i?^*^  ">^  ffS? 

bn.ta.InthePalm7nate^^^^^^  S^tSTdrJ^SfffiL^^ 

MoIIusks,  for  instance,  globular  masses  of  car-  (Revae  et  Mag.  de  Zoologie,  18511    rfnr- 

bonate  of  lime  are  scattered  through  the  en-  BeitrVge  sar  Anatomie  usArMkAopt^mli^smt 

deron,  and  would  almost  seem  to  take  the  place  albicans  (Sieb<dd  nnd  KOUikeri  Zotidirift,  isUV 

of  fat.   In  nudibranchiate  mollusks,  such  as  the  9^'^''^  nomsroos  M emaiiB  in  tha  hauim  te 
DoridsB,  spicula  of  like  nature  are  met  with,       mJSSjsca.  -  Pali,  Testaoea  atriaiqa.  Bidli.. 

and  these  sometunes  unite  into  true  mtemal  1791.    Gray,  Some  Obeeryationa  ooUm  Ecobobt 

shells,  as  in  the  genus  Villiersia.    The  greater  of  MoUoacoiia  Animals  (Phil.  TraaiL  180).  Gr- 

part  of  the  skeleton  of  the  Actinoid  polypes,  /wtto-,   Bmrt,  &c.  (Beporta  Brit.  Amc  im 

and  the  whole  of  that  of  the  Echinoderms,  is  ^^^  ^^!:!!!J^^^J}7^^        "*  S^ 

compo^ofcalcareousnetworksofthiskind,  IS^ikSr^^S^ J^ 

and  globular  masses  of  calcareous  matter  are  ©„  (Zeitschrift,  1851). 
scattered  through  theenderon  of  theTaeniadae,  (7\  /f.  Huxley.) 

though  the  clear  spherical  bodies  observed  in        RUMINANTIA    (Lat.  nwwflir,  to  ckcw 

these  worms  are  by  no  means  always  of  this  the  cud),  Eng.  RummanU  ;  Fr.  Rwrnrntn ; 

nature.    Whether  these  enderonic  calcareous  Qer.  Wkderhduende  Thiere,  —  a  well  dc&wd 

deposits  ever  take  place  in  the  Vertebrata  ap-  order  of  mammdian  quadrupeds,  preKoiiae 

pears  to  roe  to  be,  as  I  have  said  above,  an  the  following   essential  characten:   Ui^fxr 

open  question,  only  to  be  decided  hy  a  verv  jaw  in  nearly  all  cases  destitute  of  wcaat 

careful  examination  of  the  mode  of  growth  teeth,  their  place  bein£  supplied  by  s  cailom 

of  their  so^»lled  "  dermal**  bones.  pad,  while  the  lower  jaw  has  six  indsiTO; 

canines  inconstant ;  molars  usiialiy  in  oa 

BiBUooRAPBT.  —  General  WorkM.  —  Heunnger,  gach  side  of  both  jaws,  with  flattened  CTWii 

Hirtologie,  ^S;«*««^if V?!?^^  A\^  surmounted  by  two  double  and  imfubrly 

hoS^C^bMe  fS^SrSr'r^^^  crescenticfold^ofenamel^     Sto-S^S 

thiere(Milller'»Archiv.,1886).  icfem,  Vergleicliende  pound  and  divided  into  four  cavities,  ao  ai 

Unterenchungen  Uber  die  Haut  der  Menscbenund  to  provide  for  the  ruminating  act.    Cocub 

d.   Hans  Sliugethiere  (Mailer's  Archiv.,   1885).  large.     Placenta  generally  in  the  (brvi  ol 

¥^'  .?K!i  ^  9S^5-  A^T"*  ?Sftt  ^v'  cotyledons.    Feet  ungulate  and  bisukvte. 
des  GurtelthieTes  (Mailer's  Archiv.,  1848.)    JBWe,         ,f. .         .       &*,.«.#-«    ».«...«l  .!;.«<»« 
Lehre  von  d.  Haaiin,  (Consult  also  for  the  Hairs,         ^his  order  forms  two    nattiral  divwpoi, 

&c  the  works  dted  in  HaMt  Allgcmcine  An-  compnsing  the  Hornless  ruminants  (skm- 

atomie,  and  KoUiker^i  Mikroscopische  Anatomie.)  tophora,  Ool.  H.  Smith)  which  are  few  is 

FeatAer«:— iHtfrocAd,  Observations  sur  la  Stractnre  number,  and   the   Homed  mmhiants  (kov 

et  la  B^eneration  des  Plamea  (Journal  de  Physique,  tophora)  which   are  very  nomomis.     TW 

Ixxxviu.).  F.  CkrJer,  Observations  but  la  Structure  Fnaliah  nfifiir«li«f  l^ir  Jk^  wm  »k*  fir^  ta 

et  Wveloppement  des  Plumes  (Mem.  du  Museum,  ^J^^  naturatot  Rar»  who  was  the  W  to 

xiii.).    .wKm  (in  BeU's  Arohiv.,  xiii.).    So^  propose  a  claasification  baaed  00  phdosopfcwl 

Art  Zoo]ogy(  Encyclopedia  Metropolitana.)  Seala  pnnciple,   enumerated    only   fifteen  tptaa. 

and  integumentary  organe  ofJtMhet.  —  Leetaoenhoeek,  FaOas  subsequently  divided  the  encire  hm^ 

Arcana  Natura.    ileaij««r  (Mem.  de  TAcajL  Boy.  into  six  genera,  and  the  Baroo  Cuvier  ■» 

5«wS;  Observatiomi  sur  U  Structure  etle  Mode  ^eld  to  constitute  genera  by  bter  aatbortm 

d^Aocroissement  des  Ecailles  des  Poissona  (Annates  h&s  been  very  greatly  extraded.    To  serve 

des  Sciences  Naturelles,  1840;  and  Poissona  fos-  our  present  purpose   we   shall  retaiD  osli 

ailes,  Vol.  1.).    WUKamemi,  On    the  Microscopic  the  Linnean  and  two  other  sentfa,  wtoc* 

Structure  of  the  Series  snd  Dermal  T^th  of  some  „,ay  be  convenienUy  arranged  under  die  itr 

^^LsSJfc^^rlti^SL^^^^^  following  he^ls  or  Jub-ord?^:- 

the  Scales  and  Bones  of  Fishes  (PhiL  Trans.  1861).  L     Caxbuda      -    -fVu"    *       *    ^ 

/>ydi^,Hi8tologischeBemerkungenaber  den  Polyp-  Vm"^tJ™*  *       *    V*^ 

teros   Wchir  (Siebold   und  Kiflliker's  Zeitschrift.  ..     r.-««^-  jMoschna    -       -    Z-^ 

1868).    Ley^  BeitrMge  sur  Mikroskopischen  An-  *^    Cxbvid^        -    ^  Cervn       '  ^  '   ^^ 

atomie  und  ESitwickelnngs  (Sesehichte  der  Bochen  I  Cainelopardalb  - 

u.Uaie,1862.   X,^«%  Haut  der  Sttss-wasser  Fiache  IlL  Abtilopuxs  -     h'r/*lS?L  *       '    c 

(Siebold  u.  Kttlliker^  Zeitschrift,  1861).    Leydig,  JCatoWepas         -    5i 

Schleim-kanale  d.  Knochenfiacfae  (Mailer's  Archiv^  IT.  CEooscbbidjb  •     \ff^ 

1850).    Peters,  Beport  on  the  Memoirs  of  Mandl  ^    «^.,^«  *o  *! 

and  Agassis  (Mailer's  Archiv.  p.  cdx.  1841  ).Art«r,  ^\^^^  ' ,.     '    ..Jt"? 

Ueber  die  Beschaffenheit  des  Lederhaut  bei  Am-         The   Cametidae   differ  in  onny 

phibien   und  Froschen  (Mailer's  Archiv.,  1847).  particulars  from  the  homed  mmioaois,  sod 

Cxermak,  Ueber  die  Haut  Nerven  des  Frosches  exhibit    an   approximatioo    lo    the    IVk)- 

^T-uST-li^    iUnd-    d«    8d«.ce.  ^^^^  The  -e»uJ  for««U  i.  p«*ir. 

Naturelles.    Carpenter,  Beport  on  the  Microscopic  ^""»  ""  "»«  «cn™  Camdus  there  are;— 

Structure   of  Shells    (Bep.    Brit.  Assoc    184«).  .  JLi  j    cLJ  t    r  m^    ^i   ■.•_^.f» 

Mayer,  Ueber  den  Bau  d.  Hornschale  der  Kafer  "^  3    8  '        11*^       11^        S    S 

(Llniu^  TimnttrtiSn^  1846-7).     1:.,^^  t'.ber  di««ree  only  in  the  number  of  molw*  wto^* 

ArKolu  folUKcos  (Siebold  and  KiUlikcr,  Zeitsch.  >•  usually  fourteen.    The  dMtagaikmf  »■ 

B.  IL).    I^^dig,  Zor  Anatomie  Ton  Piscicola  geo-  turea  of  thia  fiuaily  depend  principaBi  ipx 
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lie  bwiiiM  proiisioii  ofwUer-celU  in  the    stomach,  the  Bbunce  of  honis  and  the  aub- 
wtlla  of  the  pwiDch  or  first  cavity  of  the    Irisulcate  feet,  which  are  "callous  beneath,  and 

f%.  3«3. 


SlHlttimo/lkeCamiL  (From  Paader  uid  D'AIton.) 
hire  the  toes  distinct  at  the  tip  from  the     or  cotyledoooid  form  of  placenta.    Profesaor 
v'li;."*     The  uterine  and   fietol  membruees     Owen  has.  demonstrated  another  remarkable 
ire  uopravided  with  the  ordinary  ruminent    character  arising  out  of  the  non-development 


/%.  384. 


Siddono/a^Dar.    (Fro< 

•  Ogilby. 
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of  roranriiia  for  the  pawage  of  the  Tertebnd  (a.  Jig.  331.).      In  the  Gnib  tkoe  «  i 

■rteriei  tbraugb  tbe  tnniTene  proceue*  of  compIicBted  gUndnlar  and  pouch-Oc  Mm- 

tbe  lower  aii  cervical  venebra;.     Thii  via-  ture  in  the  neigfabourfaDOiJ  of  ibc  iuKdc 

toiaital    amngement    occur*    in    no  other  ralve.* 

existing  tribe  of  mamniirerB,  hut  in  an  aber-        Tbe  Antdonidie  indude  tbe  grttttf  am- 

rant   fona   of   foasil    pach^rdertn    (3fitcra)i-  ber   of    tbe    CaTiconiDa  or    lMOa*.band 

eimia).  Dr.  Owen   baa  detected    tbe  same  diTiaion  of  niminaiit*  in  wkieb  Ibc  boo;  m 

anomaly,  and   has  thus  eitabliihed   an  ad-  of  the  born  i«  ioUd,  penif»ent,  and  dobMr 

ditional  connectins  link  between  tbe  Pacbjr-  of  csritiea  or  porea.  Tbey  harcfbt  the  mam 

dennaU  and  Rununantia-  part,  a  alender  figure  adapted  foe  n|wl  pm- 

In  the  claasification  of  tbe  Cerridn  given  greiaion,  and,  like  the  Stag*,  are  fhrthv  fc- 

above   we   bave    included   two   genera    not  tingoiahed    b^    tbe    poaaeation    of  iJnM- 

usually  considered  as  forming  a  part  of  tbis  bital  glandular  amuaea. 
familv.     One  of  the  prindpal  cbaractera  of        Under  tbe  tetm  (HgotceridK  ({Egoiatm, 

the  CervidR  proper  consiats  in  tbe  preKnce  Pallai)  we  have  brougbt  togctber  tbe  demij 

of  deciduouR   horns   or  antlers :    the  genus  allied   genera  Copra   and  Otn.     Tbe  OoM 

Hoechus,   however,   like   the    Camelidm,   ii  are  cfaancttniecl  chiefly  by  tfaor  kef  bocsk, 

bomlesa;   and  the   genus'  Cameloiiardnlis  is  wbicb  are  directed  upward   and   bMknrd, 

provided  with  persistent  horns  which  are  at  are  more  or  less  aDguhv  ia  froiit,  raMdd 

all   time*  clothed  with  a  hairy  integument,  brfiind,  and  generally  marked  by  tnantnt 

Tbe  dental  formula  of  the  Cernds  and  all  bars  or  ridgea.     The  chbi  ia  clothed  sitk  i 

other  horned   ruminants   ia   usually  ai  fbl-  low  be«u^.    Tbe  Sheep  wbicb  bave  do  bMd 

lows, di^  mainly  in  having  the  horm  direiud  M 

.0    0        0    0  as  8    S      «  first  backward,  and  subaequentlybaDtipnilr 

i  =— =  i  B.  - — -  ;  p.  m.  __  ;  m.  __.  «  82.  forward.     Between  the  toei  at  tbe  HtBsr 

'  *    *  "    "         "    "  aspect  of  tbe  leet  U  sibuued  a  ^kcM  |Ih- 

Tfae  Husk-deer  ttibe  bave  in  addition  two  dular  aebaceoui  aac;  this   atructitre  a  ako 

long  and  conspicuous  canines  in  the  upper  found  in  other  ruminanti,  —  tbe  Rtin-dea, 

jaw,projectingm  themalesbelowthemouth.  fijr  iuatanc&     Neither  tbe  Slieep  Mr  ticMi 

(fig.  330.).    The  male   K^jang  or  Huntjak  exhibit  the  ladirymal  siooae-        -'■ 

(C'srow  Mtnijac,  Zimmerman)  has   likewise  iatic  of  the  nuyotity  of  the 

two  promment  caninea  in  the  upper  jaw  Stags. 

f^.  3SA. 


aUHcm  0/  At  Qm.    (From  Pand«r  and  D'AHos. 


roe  BoruUe  preMut  lew  anattHnical  pecu-  rmresented  by  tbe  occipital  creat  mi  i«" 

liaritiei  not  shared  by  the  preceding  genera,  of  the  jaw,  and  the  apex  by  tbe  iBdMC  p^ 

As  regarda  external  configuration,  however,  minence;  but  exceptions  occur,  aa  far  i«<a>nr. 

they  are  at  once  recognised  by  th^  bulky  in  the  common  tbeep,  where  the  froaUlUaa 

massive  site,  the  broad  muule,  and  powerful  are  so  much  arched  aa  to  produce  a  *a«e«b« 

limbs  {fig.  3tB.).     The  horn*   are   directed  oval  figure,  and  in  tbe  camel,  wbtn,  omm 

laterally,  with  an  inclination  upward  more  or  to  the  abrupt  terminatioo  of  tbe  aaal  ■■■ 

leaa  curved.     In  theirb^uand  in  thestnic-  sudden    depressioti    of    the    wMnmtMM} 

ture  of  the   skin,  aoiiie  of  the  apecies,  the  bonea,  an  oUiquely  ouadcilatcral  fans  >  i*< 

Buffaloes,  for  example,  approa^  the  pachy-  result  (Jtg.  331).      The  (brcb^  is  aMst* 

dermatoua  type.  atr^ght  and  elevated,  tbe  oitats  an  ^"^ 

OtiecJagjf.  —  The  general  form  of  the  akull  wide  apart,  and  tbe  mussle,  except  ia  Bvtwa- 
in  ruminants,  when  viewed  laterally,  ia  that  of 

an  uoaceles  triangle,  tbe  bane  of  which  is  •  8aa''Cf«^  nf  Ifiaitimi '  ia  ikia  Amrfc 
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a  itteDmted  and  compreMed.  Throughout  immediately  in  front.  The  occipital  crest  ia 
Itie  whole  order  there  preroila  coDiidmble  prominent  in  the  Llamas,  and  atill  more  fully 
doparitj  ■■  respecti  the  cranium  and  &ce{  developed  in  the  true  Camels.  InBovidzthe 
ihc  boaei  of  toe  latter  occupy  fully  two-  crest  corresponding  to  the  occipital  is  formed 
thlnli  of  the  entire  length  of  the  akuU,  and  by  the  junction  of  the  parietal  and  frontal 
ike  irra  of  the  face  on  section  i*  nearly  bones,  the  tuperior  occipital  remaining  Sat. 
double  thai  of  the  crooiiun.  In  mmhiantB  generally,  the  paramasloia  m^- 

Btrnn  oflhe  traniiim.  —  Eight  bones  enter     cesses  (IJig.326.)  are  much  elongated,  fald* 
inio  the  compoeition  of  the  adult  cranium;    form,  and  curved  inwards,  and  between  these 
1  occipital,  a  puietBl,  two  frontal,  a    and  the   occipital   condyles  (i)  a  very  deep 
Idi],  an  ethmoidal,  and  two  temporal ;     fbsia  interTenes.     In  Camelide,  it  the  angle 
ud,  in  addition  to  these,  some  species  are    formed  by  the  union  of  the  petrous  portion 
of  the  temporal  with  the  lalerel  end  superior 
oecipitala   there  is  a  tai^  opening  on  dtber 
J^.  380  side.     In  this  family  the  anterior  condyloid 

foramiDB  are  of  moderate  capacity,  but  in 
Cervidse  they  are  of  great  siie  and  some- 
timee  four  in  number,  in  which  case  two 
remain  small.  In  (Egosceridfe  and  Bovidce 
they  are  also  laree  and  occanonallj'  double. 

The  parietai  (9*)  is  sinete,  and  with  a  few 
trifling  variations,  is  articubted  to  the  cranial 
bones  in  the  usual  manner.  The  lambdoidal 
or  parietooccipital  suture  lies  considerably 
u  front  of  the  crest,  exc^t  in  Bovidm, 
where  it  lies  below,  and  is  seperated  from 
the  frontal  suture  bj  the  intercalated  and 
narrow  wedge-shaped  parietal  heme.  The 
(Ecoscerids  have  the  parietal  m  the  form  of 
T1)eDa^Nta/bone(II,J^.3S6.),BBinn]on  a  flattened  band,  encirclins  the  cranium  and 
of  the  mamnwlia,  is  originally  divided  into  extending  between  the  ortritar  wings  of  the 
fbor,  one  superior,  one  inferior,  and  two  sphenoid  on  either  side  (b.Jta.  335.).  It  is 
litml|Necei  (ll'iJlig  3S6.).  These  become  broader  in  the  ^ts  than  in  the  sheep.  In 
nrly  con*olidBt«d,  and  in  the  calf  at  the  time  Bovids  the  panetal  does  not  extend  so  fiw 
of  birth  tbeyMV  finnly  nnited  together  and  forward  (!>■  J>g-  3i7.).  In  the  Oirafle  the 
10  tiie  parietal  uid  interpaiietal  bones  lying    lateral  processes  of  the  parietal  are  narrowed 

ffe.  3?7. 


lo  a  mere  point,  but  the  body  of  the  bone 
■hicb  rcachea  from  between  the  horns  as  Ikr 
tack  as  the  occipital  crest  has  a  longitudinal 
■fiamecer  of  fully  six  inches.  The  cMonal  or 
Croato-narirtMl  suture  in  this  tpedes  and  a 
W  otlwr  genera  is  situated  in  a  line  with 
the  oaaeoua  protubcrancea  which  support  the 
honn.  It  is  moat  frequently  placed  behind  ; 
in  the  GaieUca,  however,  it  apuears  in  front 
The  ,^io«ia/ bones  (8)  are  ol  large  site  and 
|R>t  breadth  ;  this  utter  feature  b«ng  nwre 
cipeciBlly  manifest  in  the  Camels,  the  Sheep, 
■nd  c0tmn  bovine  spedes.  In  the  Camo- 
lidc  they  extend  backward  between  the 
snierior  cSriskias  of  the  parietal  bone,  and  in 
(raat  they  arc  articulated  to  the  lachrymals 


itavBf.   (Piomapii.) 

by  a  transverse  suture,  which  is  lesi 
in  the  Llamas  than  in  the  tnie  Camela.  In 
the  Llamas  and  in  the  genus  fifoscfaiu  a 
small  part  of  the  frontal  is  connected  to  the 
superior  roaxillary.  There  are  aeveral  supr^ 
orbital  or  fitmtal  foramina  (c)  with  rounded 
ori6ce>,  which  in  the  Camela  are  placed  near 
the  middle  line  and  at  the  centre  of  the  fore- 
head. In  the  1 1-™-^  these  openings  are 
placed  rather  farther  back  and  united  by  a 
longitudinal  groove.    Tlie  frontals  are  ele. 
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rated  poateriorly  in   BovidR  {e.  Jig.  327.)    exposed  require  that  ibe  bona  AM  tic 

and  prolonged  toward  the  occipilat  crest,  in    firoity  connected"  (fg.  389).* 

tbc  formHtion  of  which  thej  apparently  con-         The  tpketuid  (Vi)  articulita,  oi^  ■ 

tribute, — a  circumstance  giving  rise  to  the     BoridE,  with  all  the  oaniil  booaibal  u 

peculiar  physiognomy  characteristic  of   the    orbitar  wing,  which  is  largely  itn^ofei,  ■ 

group.     The  osseous  protuberances  support-    concealed  in  great  raeaMire  within  im  tor- 

ing  the  horns,  of  which  we  shall  speak  more    bral  cavity,  and  covered  hj  the  latenl  cxpv- 

particularly    when   dearribing   the    latter   in     bIods  of  the  frontal  bonea.     In  the  CiB(4id> 

detail,  take  their  origin  in  moat  casea  from  the    the  pterygoid  jirocessea  of  the  iphtnnsi  r 

frontal  bones.      In    Uie   Oiraffe   the  slight    directed  vertically  downward*  and  tammu 

eminences  analogous  to  the  osseous  cores    in  two  lamJMB,  the  ntcraal  oon  btiag  loapr 

are  partly  formed  by  the  parietal  bone,  the    and  larger  than  the  internal :  tbc  lauti  pr»- 

coronal  suture  paasins  directly  through  the    ceis  only  make*  its  appcarasce  nrr  lev 

centre  from  side  to  siae  {fig.  328.)  ;  the  an-    down,  and  is  so  closdy  applied  to  tk  n- 

_  temal  lamina,  as  to  leave  aorcdj  nj  Vta 

'%-  ^'°-  ofa  pterygoid  fonaiiiaithB  is  there  sa^ifaa 

between  it  and  tbe  wing  of  the  palatine  boat 

la  this  family  the  spheno^wtntarfinoraBi 

the   spheno-palatine  fonmin*  are  cf  pot 

nie.    Tbe  optic  canals  are  only  tqaraf^ 

fr^m  the  former  by  a  thin  o         ~" 


and  the  openinn  (or  llii  iiaiiam  iif  chi  itisil 
branch  of  the  Mh  mm-  oTnemi  we  nnsU 
and  placed  far  bacr    The  CcrridB  bnt  ik 


>r  division  of  the  spbatoid  deT(la(iel 
u)to  an  extremdv  attenuated  and  sbcK  im- 
poral  win^,  which,  ne*ertheleH,is  snicoltfed 
to  the  parietal,  tbe  latend  pnoceaa  rtadiwi 
very  far  forward.  The  orbitar  waa|  d  Lhi 
sphenoid  in  the  same  family  aeyjate*  Mta  tn 
divisions,  one  extending  upwards  sod  lad- 
wards,  and  alio  uniting  witn  tbe  pMitfil.  ikc 
other  beiiu  prokmaed  borisodtaby  fdrvwd. 


between  l£e  froatal  and  palatine  v 
terminating  anteriorly  at  tbe  bonkr  of  m 
opening  wnicfa  correafmada  ta  tbe  q]hn»- 
palatine  foramen.  In  tbe  Otraft  ibe  irrnnJ 
wing  of  tlie  aphentad  b  short  and  ca—rrrJ 
by  ■  well-marked  sutvre  t     "'      ~  ^  ~  ' 


process  of  the  narrow  lateral  «j[nan«na  d 


the  parietal ;  It  approachea 


tbe  OTfailar  plate  of  the  md 
as  has  been  coq)eetiired.     In  tbe  work  li« 
alluded  to  in  tbe  foot-note  H  ia  KMed  ik« 
tbe  frontal  and  spfaeomd  boocn  are  nniud  m  a 
ofthtd^„faCi»fft.    (Fromasps-    «»rl^  period,  rtndering  it  difficuh  to  .ak^ 
■< .    .      ■  A  ,.„■"„  ^     ...  their  limit*.    In  tbe  oanuiai   of  a  (m* 

ubout  two  year*  old,  and  at  preaent  ■  «« 
,  situated  imme-  poucssion,  tbe  suture*  inrtrived  n  the  bbm 
diately  behind  the  nasals,  and  in  part  fanned  ^f  the  above-mentioned  naanuw  i^^*'. 
by  them.  dlRers  in  no  respect,  save  as  regard*  fortunately  yet  remain  distinct,  aad  ■  d» 
its  position,  from  the  other  two,  tbe  elevation     individual  the  orbitar  wiws  of  the  h^ipiiI 


in  all  instances  bein^  produced  bv  the  expan-  jo  ^ot  divide  into  two  buuMe,  a*  leia  i*  t^ 

sion  of  the  cranial  sinuses  beneaui.    There  is  gtags,but  at  tbe  floor  of  eacb  (wtit  thetfan 

a  single  large  supra-orbital  canal,  having  its  a  broad,  short,  and    triaivultf  fai  il^nl 

superior  outlet  midway  between  the  upper  plate,  the  centre  of  which  v  pierced  h  th« 

border  of  tbe  orbit  and  the  centra  frontal  hole  for  the  passageof  tbe  optic  nerve.    TV 

eminence  (Jig.  328.).    In  Cervidas  genetaily,  spbeno-orbttar  apertures  are   rouod  ami  « 

the  canal  opens  at  the  upper  surfrwe  by  a  enormous  nie  in  the  GinSe :  in  the  Sbfi  ^ 

longitudinal  furrow  Ob.  329.),buttbisis  more  gpheno^palatine  foramina  arr  abo  teet:  s^ 

particularly  marked  in  Bovid«(  ^.333.).   In  this  is  more  especially  the  case  tn  CW- 

rmrd  to  the  cranial  sutures  m   Cervidv,  pardalts,  where  they  lie  cooceaU  b^aai  ckt 

Bt  P.  Cnvier  observes  that  "all  thoae  por-  molsr  prorotneoces.     In  the  pniui  Sfc«*=. 

tions,  such  u  the  aecond  half  of  tbe  frontal,  the  anterior  sphenoid  is  lar^v  drvrioprd. 

thegrcater  part  of  tbe  coronal,  and  the  occi-  and  its  wings  form  tlie  neater'part  at  A* 

pitalor  lambdoidal,  which  surround  the  ha«e  posterior   wall  of  tbe  o&s.     TV  horfr  d 
of  the  core,  exhibit  an  exceswve  multiplication 

of  interlineations,  because  the  we%ht  of  the        •  Cnvin.  Letoos  d'Anat.  Coop.  ?^  altt.  «■  . 

horns  and  the  shocks  to  which  the  parts  are  p.  sse. 
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Pnmt  vim  of  At  ilmB  of  At  Dter.     iVnm  Loni  ColL  Surg.  Unteam.) 

lb  portioQ  of  the  bone  u  cooipreued,  and,    the  precediog  genera  ii  only  feebly  indicated, 

nnKueqnence  of  Bcentnl  apace  left  unowi-    thou^  tolerebl;  promiuent  in   the  Giraffe. 

ied  (_fig.  330. J,  we  are  enabled  to  look  into    The  anterior  wing  extends  boriiontally  for- 

s^   oon  ward  and  ia  conTex  on  its  orbitar  nirlace 

*■        ■  (rf.^-  3S1.).    Part  of  the  bod^  of  the  pw- 

'  tenor  aphenoid   fonns,  in  conjunction  with 

the  anterior  third  of  the  basi-occipital,  two 
projecting    eleratioDi,   which    are   aqwated 
I  bam  each  other  by  a  deep  groove :  tbeae  alio 

B|^tear  in  the  Ooata,  where  they  are  kaa 
marked.  In  both  familiei  the  ipbeno-palatine 
and  the  apheno-orbitar  foramina  are  capaciotu; 
but  in  &gosceridie  the  latter  openine*  are 
somewhat  com^reiaed.  The  oi  et&madct  haa 
the  Mine  relations  ai  Uiual,  ita  celts  bong 
greatly  dereloped  in  the  Girafle. 
Theiniip(ir«/bone(IO),  s    '        ' 


nulla,  consist*  of  three  segmenta.     In  Came- 

ihe  orbit  of  the  opposite  aide;  a  peculiarity  lidn  theiygomaticarcheafonn.incoigunction 

not    coofioed    to    the  snioiala    under   eon*  with  the  aunken  temples  and  strongly  poiated 

lidcrtfion,  bciiig  Dore  marked  in  certain  of  occipito-parietal    crests,   a    striking    feature, 

the  RodcDtiB  and  in  birds.     In  Bovidte  the  which  imparts  to  the  craoium  of  this  liunily  a 

temporal  wmg  of  the  sphenoid,  which  ia  of  carnivorous  type  of  structure.     This  mor* 

coo^antifely  Ixge  nie  and    much   curved  pbological  peculiarity  ti  chiefly  noticeable  in 

b^kward,  doea  not  reach  the  parietal  boneas  the  Camels  properly  so  called ;  and  in  them 

in  the  oUicr  nuninants  ;    and   it  is  further  the  glenoid  cavity  is  lerv  deep,  being  *up> 

disdopikhed   bjr  a  sharp  pointed  rid^  de-  ported  in   front  and  benind  by  prominent 

•Hoped  from  ita  anterior  roai^,  which  in  apophyses,  the  posterior  of  which  is  united  st 
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iu  bate  to  the  tympanic  bulla  (Jig.  334.}.  are  mucb  nurowed,  and  tbnr  njUdfr^ 
The  Utter  ii  much  compreued,  and  also  cetsetaredividedat  tbetipiiUOionnlHMr- 
finnlv  connected  above  to   the  partunastoid     shaped  pointi. 

BpoptifBCs   of  the   occipital,  leavine  a   con-         Sonet  cf  Ae  face.  —  llieae  an  moR  m- 
spicuoLU  cavity  between.     In  the  Llnmas,  at    meraua  thaii  Uumc  of  the  ci     ' 
tne  root  of  the  zygomatic  ap^hvsis,  there  ia     sbali  only  n<   ' 
a  large  round  foramen  immediatdy  above  the     in  detail, 
external  meatus.     In  CervidR   and   Antelo-         The  aotaJ 
pidn  the   post-glenoid  apophviia  ia   fed)l^    are  long  in 

developed,  and  the  base  of  the  zygoma  la  out  at  the  base  and  deeply  notched  ■  In 
flattened  and  prolonged  backwards  toward  forming  together  three  salient  poiua :  ia  tta 
the  ocdpital  creat ;  tne  squamous  portion  is  Llamas  we  find  them  voy  ibort  tad  trad 
rather  extensive  and  the  tympanic  bulls  of  posteriorly.  In  Cervida  gCDcrallj,  ikc  pa- 
large  size.  Similar  arrangementa  obCa'm  in  sals  are  much  extended  lengthwiM  aal  ^ita- 
the  Giraffe,  but  the  zvgomatic  apophjsea  are  cate  anteriorly  (jG;.  3:29.)  :  in  the  Hoalji^ 
more  curved  than  in  tne  Stags.  The  base  of  (C.  MmUjaci and  in  the  Giraffe  tht^  vc  \*- 
the  lygomatic  process  in  many  of  the  Ante>  ticulariy  wide  apart  at  the  upper  or  poaaiot 
lopids  is  pierced  by  en  oval  opening,  which  border  {^.  331.);  and  in  the  btterifecia 
ia  situated  midway  between  the  externa]  they  eihtbit  a  gradual  but  maAod  »■( 
auditory  meatus  and  the  glenoid  facet ;  and  towards  the  central  eminence  of  the  frostiii 
from  it  there  sometimes  proceeds  a  fissure,  (fi%.  328.).  The  naao-frontal  suture  ■  U( 
which  takes  an  upward  direction,  to  join  the  genua  Moschus  is  much  dendcubtcd  tV 
parieto-temporBl  or  squamous  suture.*  This  nasala  are  very  short  in  the  Eland  or  Cs^ 
foramen  occurs  in  the  Huntjack  deer  (fi%,  I  J.  oreot,  I^dlas),  and  in  the  HooK-dm 
331.),  and,  as  we  have  before  stated,  in  the  (C.  aket,  Linn.)  In  CEgoacmd*  sad  Bo- 
vidie  the  bonea  of  the  nose  are  SMdmti).' 
'%'  ^ '  -  long,  and  slightly  convex  above  ia  the  fanxt 

(f.fig.  S35.)  ;  in  the  latter  bmily  and  ia  ik 
Goats  they  are  divided  in  front  (fif'K-^'''' 
but  in  the  Sheep  tbey  (brm  togetbtr  a  m^ 
V>sbBped  proccaa  (I.JIg.  338.). 


J^.  332. 


Bnaearo.)  g,^  IImsud.) 
fi.t.».  also.    In  (Sgoeceridae  the  aquamoua 

portion   of  the  temponl    is  compvatively  Hie  intermturiliaHn  (1)  are  uraaD^  ami 

•mail  (e.  Jig.  335.),  and  the  tympanic  bulla,  prolonged,  but  they  do  not  devdofc  iadmt 

which    ia  moderately  large  and   somewhat  teethexcottin  tbeCaiDeHdK,andBfc«ix^ 

flcttoied,  terminates  by  a  ahaip  styloid  pro-  apeciea.   lotheOanidspropBiyK>c>lW.«l 

ceaa  anteriorly.    The  post-gtowrid  apophysis  in  the  aberrant  cervine  genoa  Moarfaa^  t». 

ia  represented  by  a  very  narrow  ridge  of  bone,  outer  rami  of  tfaeae  bonca  incliDe  at  tkc  ^*- 

laving  only  a  dit-like  cavity  between  it  and  riorpartalmort  vertieallyupwards(%  »■'• 

the    meatus.     In  Bovidn  the  temporals   (e,  but  m   the    Llamas  they  mainiaia  ttnnr*- 

jSg.  3ST.)  are  partially  hid  bv  the  overhanging  out  an  oblique  direction  as  obtains  ■  n^- 

frontabi    they   develope   short    and    strong  nants  general  ly.  In  both  genera  tbey  acn^ 

sntomaticanaphysea;  their  bull*  (f'^.SST.)  pressed  Uterallv,  and  brought  roaBd«h«- 

'*  ao  as  to  resemble  in  sooMaMMuie  the  hH^" 

*  P.  Cnvio'.  a  hin) ;  the  indsive  (bnaiaa  ate  it—*** 
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ml  \n  (SfOMtndieig.JSg.  335.)  mdCtx-  panklii  tb^  exhibit  «  sligbt  concarity  it  thtt 
tidCilbrthe  moat  part,  the  aicendiog  rami  in-  upper  mirgin.  In  this  lait  named  genus  the  in- 
cliDa  U  a  * erj  oblique  angle,  end  in  Camelo-    tenuaxillary  bones  are  very  long  and  extrranelj 


/Vmf  ri.,  „ ._        .    . 

CoH.  Sdik.  i 

WteDuatcd  at  the  tip  [Jg.  386.)  ;  in  Bovids,     first  premolar :  in  (Egoiceridn  it  tE  on  k  IIm 

DQ  (he  other  hand,  they  are  of  diminished    with  the  second  (h,  fg.  335.).     The  Bovidtt 

let^  (g.JSg.  387.),  straieht,  of  great  thick-     have  a  long  suborbital  camj  opening  nboTfl 

nen  and  broad  in  irant,  giiing  to  the  nuizle    the  first  premolar   (A',  J^.  387.),  aa   in  the 

so  sipect  characteristic  of  the  group  (1.^.     Stags  and  Giraffe. 

313.).     The  incisi>e  openings  are  elongated,  fig^  334^ 

<ipacioiu,and  widely  separated  in  the  Giraffe 

(jif.  3iS.),  ihey  are  slill  more  so  in  the  Sta^ 

(Sg.  389  )  and  Antelopes  (Jig.  342.)  ;  and  in 

CEtosceridK  and  Bovidte  they  Tonn  enormous 

tldli,  eapecially    in   the   Utter  (Jg.  333.). 

Smnl  genera  hare  a  small  free  space  be- 

(vmi  the  convening   points  of  the   inter- 

■lillaries;  and  this  is  particularly  noticeable 

is  the   Otraffe   ( fig.  3i8 ).    The  bone*  in 

qocttion  arc  of  great  length  In  the  Eland  or 

Cape  Elk,  and  in  the  Moose-deer.  ! 

The    wari/tariri    (8)    usiialljr    carry    six 
molan  and  premolara  on  either  side  ;  excep- 
tions, however,  occur  in  the  CamelidR  where    LaUral  nrw  o/Ae  ahiB  a/tit  OimA  (Thm  a  ^s- 
rae  of  the  premolars  is  absent,  and  in  this  <*=•"  ">  I-o*"-  Coa  Snrg.  HniMun.} 

bmily,  a*  also  in  the  aberrant  genu*  Moschus  The  lackrymaU  (3)  are  directed  forward, 
snd  in  the  male  Crrrut  Munljac,  canines  are  and  occupy  a  considerable  extent  of  the 
dnetoped  (o.  Jig.  331.).  In  all  ruminants  cheek;  at  their  point  of  union  with  the 
tbcT  send  processes  of  greater  or  less  extent  frontal,  nasal,  and  intermaxillary  bones  there 
■o  ihc  inner  and  under  part  of  the  orbit,  in  is  usually  left  a  vacant  space  more  or  less 
the  situation  where  these  bones  lie  panly  patent.  This  space  m  the  true  Camels  is 
rrioceBled  bj  the  jugular  or  nuilar  bone.  At  stated  to  be  of  large  dimenttons ;  but,  out  of 
rrjards  the  bona  themselTen  there  are  few  four  rraiaa  we  have  examined  in  reference  to 
iHber  peculiarities  worthy  of  notice  ;  but  we  this  particular,  in  one  only  was  this  opening 
■ny  remark,  in  pasnng,  that  in  the  OirafTe  distinctly  visible;  in  the  others  the  extension 
the  maxilWiea  project  more  than  two  inches  of  the  periosteum,  which  closes  the  cavity  in 
beyond  the  tip*  of  the  nasals.  The  sub-  front,  had  ossified,  leaving  only  a  few  small 
Mtaat  fbfwmiw  (i)  are  placed  in  the  Came-  foramina,  irrcgulariy  disposed.  In  the  Llama 
U>  a  little  before  the  orbits  and  above  the  the  opening  is  si^ificant  and  commonicatea 
alveolar  ridge,  Bt  a  point  correspondins  with  with  numerous  smuses.  In  regard  to  the 
the  line  of  juxta-posilion  of  the  middle  snd  true  lachrymal  passage  in  ConielidK  this  ia 
third  prcoKilara  (^fig.  334^).  In  the  Giraffe  represented  externally  by  a  single  foramen 
BdinotberOmdKtheinrra-orbital aperture  placed  directly  behind  the  orbiUr  ring;  but 
ia  SMS  fimfacr  Ibnrard,  on  a  level  mth  the    there  it  in  thie  Cuaela  a  secoud  bole  which 

Swpp.  IL 
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It  quite  diMiDct,  bdng  coanected  with   the  woimf"te>r-jnit«,''or«Aortitd«iww,iiM> 

spheiio>palume  canal  at  about  half  an  inch  ■hared  by  all  the  Aiite)opid«,  udistkeM 

from    it*   orbitar  orifice.     In    Mmchui   the  apecie*  ia  which  thej  do  occni'  tbc  dcpv  of 

lachrjmgJ  bone  is  large;  it  does  not  articulate  depreuion  in  the  laduyinal  booeiinfTmv 

with  the  naaal,  and  there  is  no  facial  cavity  :  able,  being  in  lonie  comparatirelj  riudjoa.k 

the  foramen  ia  close  to  and  within  the  orbi-  othen  well  marked  :  the  nine  abMiiuui 

tsl  ring  {_fig.  330.)>    In  Camel opardalis  the  applies  to  the  opea  (pace  atiated  Ibbc- 

bone  is  moderatel;   large  and  ia    separated  diately  above.     Respecting  the  abteoce,  pn- 

from  the  nasal  in  front  by  an  interspace  (,/^.  valence,  or  coexistence  of  taeaenxxphobptd 

328.),  which,  in  the  Hiogle  specimen  we  have  peculiarities   we   nuj,  according  to  X.  F. 

dissected,  it  of  a  triangular  form,  and  measures  Cuvier,  divide  this  family  itito  three  pnop : 

an  inch  and  a  half  in  length,  and  five-eighths  in  the  first  are  to  be  reckoned  those  vkid 

of  an  inch  in    breadth.     According   to   the  haye  both  a  lachrymal  depreMino  sad  a  Jscbl 

eiperience  of  Professor  Owen   this  vacant  interspace,  sucb  as  is  seen  in  the  OaseIle(i. 

space  is  invariably  present,  though  not  always  iorcat,  Paltas),  the  Stdn-boe  (A.  tnpia, 

eifually   conspicuous.     At   the  orbital    ring,  LichL),    and    the   Orys-boe    {A.    ■'*'"'*'i 

midway  between  the  frontal  and   maxillary  Licht.)  ;    in  the    second,   those    passaBi( 

lines  of  articulation,  there  juts  out  a  smdl  the  "  tearpit,'*  but  having  no  vacant  ^an 

tuberosity,  which  is  bound^  on  either  side  such  as  occurs  in  the  genus  CsfotAy.  tkt 

by  a  shallow  groove ;  and  from  this  point  the  Koba  (^A.  ioba,  C^by),  the  CaicbinfroatM 

bone  is  carriiKl  downwards  and  backwards  to  (_A.   Sumatrema,  Desm.),  the   Cliickm  (J. 

form,  in  conjunction  with  the  molar  protuber-  qaadriconut,  De    Blainv.),  the    Cbsbs  [i. 

ance  of  the  maxlllarv  and  the  inner  Irarder  of  eaama,   Cuv.),  and  the  Buhale  {A.  Maa, 

the  malar  bone,  a  shelf-like  floor  to  the  an-  Pallas)  ;  in  the  third,  those  having  the  wta- 

terior  half  of  the   orbit.    In  the  specimen  space,  but  no  depresdon,  aucfa  astakeiphit 

just  mentioned  there  exists  but  one  lacbiymal  in    the    Reh-boc  (A.  atprmitu,  LiditJ,  tk 

faramen,whichisoriargeuze,inrundibu]it(irm.  Chamois   (A.  n^ieapiv,  ndlas),  the  Camt 

and  situated  nearly  an  inch  distant  from  the  (A.  orau,  P.  ),  sod  the  Nil-ghan  (A.  pdi, 

anterior  border  of  the  orbital  ring.     In   the  P.).     The  (Bgosceridss  have  tbe  hduyasb 

Stags  the  lachrymals  are  hollowed  out  on  very  large  and  of  great  length.  (Us  h(ia|V- 

the  cheek  for  the  reception  of  the  special  pecially  tbe  case  in  tbe  8beep,«bac  they  «■ 

suborbital  glandular  apparatus,  and  they  are  ticulatewith  thebooe8ortbeiiose(i.J%.XUl 

of  lar^  size,   but  do  not  touch  the  nasals,  The  Ooats  have  usually  a  b»U  open  ifK* 

being  separated   from    them    by   a   very  ez-  on  the  cheek,  both  of  the  above  geoBa  btisf 

tended    membranous  interspace    (^.389.).  provided  with  a  small  tubtfcle  at  the  aunw 

In    the  orbit   these  bones   exhibit    relations  maren  of  the  orbit.   The  fbraaiiaa  are  piaa4 

similar  to  those  indicated  in  the  Giraffe ;  but  withm  the  ring  and  are  reaaarkaUv  laip  ia 

there  are  two  foramina,  one  placed  on  each  the  Sheep.   The  lachrymals  in  Bovid«  art  if 

side   of    the    lachrymal    tuberosiMr,  beneath  still  greater  siie,  and  veij  conyciw  {J* 

which  they  btercommunicate.    The  poaaea-  827.);   they  devdope  ^oninent  Mtertal 


StaBafduSka^titwdlalmLl^.  (From  Covkr.) 

tubercles  and  have  the  connecting  sutures  on  The  malar  or  Jf^  bon«  f4)  is  s* 

the    face   marked   by  deeply   toothed  inter-  offer  any  very  striking   pecnitaritisa.    1W* 

lineations.     There  is  no  membranous  inter-  are  bulky  and  atrong  in  the  CipHidr.  nd  a 

■pace,   and    the    foramen,   which    is    funnel-  mat  breadth  below  tbe  oibic  i  ia  the  U^ 

shaped,   i-i   situated    at   the    margin    of    the  they  advance  further  forward  I^mm  tfc»*fc*^ 

orbital  ring  immediately  behind  the  tubercle,  than  in  tbe  tme  ChmK  »mi  iW  tft^mtf 
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■paplijw)  are  very  *hort.  In  Hoscbiu  the 
pul-otbiUripc^hyHu  ia  ofconsiderable  sUe — 
Uut  of  the  tfgoma  somewhat  narroirer  {Jig. 
330.x  '°  Antelopidte  mnd  Cervide  generally, 
tke  malm  are  ilmder,  and  have  ahort  lygo- 
ntikapopbyie*:  thia  \a.Hei  feature  is  eape- 
dally  Douceible  in  the  QiruSe.  They  bk 
broad  and  of  grest  thicknesa  in  (Egoscerids 
(^.S3i.),iowhichfaiiiilyBiid  inBovidsthey 
■re  much  prolonged  upon  the  cheek,  in  the 
U>t«r  bdng  a  little  bifiircate  anteriorly  at  tbe 
nuillary  One  of  auture  [fig.  327. >. 

Ihe  palatatet  (6)  are  Wgely  developed. 
Ia  Camclidc,  where  the  roof  of  the  mouth  ia 
very  long,  the  palatal  lamin*  have  a  great 
kngitadiaal  diaiueter ;  in  the  Llama*  the 
tnurerae  auture  extenda  to  a  level  with 
the  anterior  border  of  the  firat  true  molar ; 
the  csitnl  palatal  deft,  which  is  aQgular, 
ttaebea  the  front  cnargin  of  the  middle  or 
•econd  true  molar,  while  the  lateral  notchea 
proceed  aa  far  only  aa  the  anterior  border 
oTihe  laat  molar.  In  Cervidse  the  palataU 
occupy  a  large  aquare  apace  at  the  inner  and 
kiver  partoftfae  orbit,  Init  thia  ia  not  the  case 
ia  the  Oira^  where  this  part  of  the  bone  ia 
ralhcT  smaller  and  lies  partly  concealed  by 
the  shelf-like  proceu  of  the  iachrynial  and  the 
Btolar  prominence  of  the  maxillary  bone. 
The  lata^  fisaurea  at  the  guttural  margin  of 
the  palate  are  very  wide  in  this  family  and 
eitcod  deeper  into  the  roof  of  the  mouth 
than  doea  the  mesial  clefL  Theae  three 
clefts  are  placed  in  the  Oirafie  nearly  on  the 
nmc  lerel,  the  central  6uure  having  a  semi- 
cirrular  outline.  In  the  Muntjack  deer  the 
t«o  lateral  notches  are  much  m  advance  of 
tbenwatal  clcfl.  The  guttural  portion  of  the 
contHtted  palacinea  in  &go»cerida  it  of  great 
breadth,  and  the 'fissures,  which  are  not  very 
deqily. notched,  are  all  very  nearly  on  the 
^oK   level   (m,  fg.  336.) :   the  orbitar  or 


spheno-palatlne  foramen.  This  opening  ia 
particularly  capacious  in  the  Sheep.  In  Bo* 
vidie  the  palatinea  occupy  about  a  fourth  part 
of  the  oral  roof:  the  oacending  or  auborbitar 
portions,  wbicb  are  of  enormous  bulk,  are 
almost  entirely  hid  by  the  lateral  overlapping 
of  the  posterior  border  and  supra-molar 
prominences  of  the  upper  jaw  ;  tne  palatal 
notches  are  very  deep,  especially  the  two 
lateral,  which  are  remarubly  broad  and 
somewhat  in  advance  of  the  mesial. 

The  ranter  and  ot*a  ipongiaia  teu  turbmala, 
in  consonance  with  (he  general  extension  of 
the  facial  bones  io  ruminants,  are  chiefly 
particularised  for  thdr  longitudinal  develop- 
menL  In  the  orbits  the  wings  of  the  vomer 
are  represented  by  very  small  leminiF,  which 
ap[>ear  at  the  upper  border  of  the  opening 
corresponding  to  the  spbeno-polatine  fora- 
men. In  certain  of  the  8laes  the  aiygos 
portion  descends  between  uie  pterygoid 
apophyses  of  the  sphenoid  to  a  level  with 
ttie  palate,  dividing  the  mesial  fissure  in  two 
and  contributing  to  form  in  this  region  a 
backward  expansion  of  the  oral  roof.  The 
spongy  bones  will  be  referted  to  when  de- 
Bcribmg  the  organ  of  smell. 

The  infirior  marilia  or  jaw-bone  proper 
isof  great  length;  in  which  respect  it  follows 
the  course  of  the  bones  of  the  upper 
jaw.  Between  the  canine  and  first  premohv 
of  either  side  there  is  in  the  typical  ruminant, 
an  extended  interval,  at  whicb  part  the  body 
is  constricted  i  and  immediately  in  front  of 
the  mentai  foramen  (r.  Jig.  331.)  it  again  ex> 


Fig.  337. 


paods  toward  the  alveolar  margin  to  give 

support  to  the  teeth.     The  angle  of  the  jaw 

ia  prominent  and  rounded  posteriorly ;  in  this 

aituation  alao  it  ia  compmtively  thin  and 

broad,  aa  in  Solipeda.    The  coronud  pro- 

ceaaea  of  the  rami  (g.  Jig.  337.)  are  patticu- 

larly   long   curved   faackward,   and    %    little 

«-•»/'*'  "^T^'f  •*;  ^*^\  <^™"  ^^*-    hooked   at  the  summit     The  glenoid  a|M>. 

CoU.  Sivg.  UuMDm.)  phyaU  is  short,  and  the  lacet  flat  and  slightly 

aacnxfing   plates  are  large  and  aquare,  but    concave,  to  admit  of  free  lateral  motion  on 

dcficieu    at     the   upper    part,   where  there    the   wide   convex   articular  aurface   of   the 

mmntMm  •  apace  or  hole  analogoua  to  the    temporal  sygoma.     The   aigmoid    notch   is 
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■hallow.   In  the  Cam«l  there  ii  an  additiooal  orduury  Iroiital,  rthmoidil  nd  ^haoiU 

proceM  at  the  parotid  border  (ic,  fi^,  33i.),  cdU,  yet  their  nguiBeaiKe  n  aot  dw  bat 

analogous  to  the  aiinilBr  but  more  marked  apparent  or  important  when  coondRcd  ■  ■ 

apophj'oa  in  <>n)i*ara.  phyaktbgiad  or  tdctrft^ical  point  a(  tin. 

Cranial  pecuitaritiet.  —  Under  thi«  httd  we         It  ban  been  concidcred  neconry  to  pre- 

proceed  tw  notiea  certain  arran^ementa  re-  acrre  the  cranium  of  the  CHraft  at  dkmmb 

quiring  further  attention,  and   in  the  fint  our  poueuion  entire ;  eanaemfntl;.  m  n 

place  the  remarkable  siniwei  which  exitt  in  unable  to  offer  any  accoant  of  (bcK  mma 

the  ikuH  of  the  Qirafie.     Though  tfaeM  be  from  pemnal  examinatioD,  wbieti  ii  tht  ia 

nothing   more   than   an   ezteotioB  of   the  to  be  regretted,  aa  ProC  Owca  haa  fbol 


Btc&mid  mil  of  At  eranam  ^A*  Ginfft.   (From  Own.) 
on  record  the  following  description  of  thii    ,       .    .       , 

.™.«,.., -Th.  p«  of  ih,  .kuii  »  JSSilSSS'iM'u  :    :    : 

which    the   elastic    iigainent    it   attached    is  Indiivcingla  locatnl^doHtee     - 

raised   condderably  above   the   rocrf'  of  the  Length  of  horn        -        .        -        . 

cranial  cavity  bv  the  eitcnsiun  backwards  of  Disuoe*  betwMn  kanu  at  th*  b««*  - 

large  sinuses,  or  air-cells,  as  far  as  the  0ce»>ii(.  P?'^*'"*'*,,    ,  T       "       " 

Tb.  .inus,  »„„.„»  .be  (be  ".iSKr  g™ir/.S,S»^    '.       l 

the  nasal  cavity,  itnd  increase  in  depth  and  Tcrttodikpt^arMcbcoadyU  - 

width  to  beneath  thebaseof  the  horns,  where  Lsngtboflowvjaw         -       .        . 
their  vertical  extent  equals  that  of  the  cere-        la  thU  li«  wiU  be  remarked  the  eH«-« 

bral  cavity  Itself.    The  extenor  t^  of  the  elongation  of  the  booe.  of  the  face. «  *«• 

■kull.  thus  widely  separated  from  the  vitreou.  by  tK  distance  of  the  indaira  nagk  few  iW 

table,  IB  supported  bv  Rout  bony  partuiom^  ^^^  promlaence-the  treMitMh  af  d« 

cxiendtd  chiefly  in  tie  transverse  direcuoo,  ,^t— Sm  narrow  sfMce  between^  b— 

and  with  an  oblique  and  wavy  course.     Two  of  the  horw-the  iSgth  of  the  >— J 

of  the  most  r^narkable  of  thw  bony  wslU  ^„  particulariy  tfaTStendcd  nrlical  *► 

are  pl«:ed  at  the  front  and  back  part  of  the  „«„  ^  the  coi^yloid  beeta  of  the  ort^wl 

base  of  the  horns,  interccmmg  a  Urge  siDus  bone.    The  elon^tion  of  theM  artk-lv  w 

immodialely  over  the  raidaie  of  the  cranial  f„M  b  thedirwtiosi  mdie«ed,p»^rf*« 

cavity,  Kid  from  n  third  and  Urger  one  be-  h^^  being  drawn  into  a  line  with  the  acrk. 

blnd.^    The  sphenoidal  unuses  are  of  a  large  ,ad  Prof.  Owen  statea,  (ram  obasmv  (k- 

"'^'.-  ..       .-^  ■      ,.      ,      ,  ,  action  in  the  fiving  animal,  that  be  hsa  mm 

Shght  diSerences  in  the  dercloproent  of  j;  .trrtched  backward  bej-ood  tUs  fac 
the  cranium  are  found  m  Oirafo  mhabiting        Horn,.  —  In  the  OiraAi  we  h-vr  a  <m^ 

respectively  the  more  northern  or  aoutliem  example  of  aolid  ptfaaatoit  bosM,  tim^^ 

regions  of  Africa,  these  peculiarities  having  invited  with  a  bmry  inUiumauL    Thty  i" 

e^ncial  relation  to  the  pMition  and  approii-  pU^cd  on  two  bony  dentioM,  hasmg 

naiioD   of  the  horns.    In    the   Abyssuiian  poiiiion  analogous,  b  aome    '*  "^ 

•pecimen  (about  two  yean  old)  dissected  by  of  ih^  oaseous  cores  of  tfa« 

u>,  several  particuLtfs  were  noted,  a  few  of  «Mrated  fVom  them  by  a  ay . 

whichare  here  selected +  ;—  ^  ,^,  be  regarded  aa  ndspmMkmt  devtkf- 

•  HenudrontbcAnslMnyeftbsNnbianGiTaA.  Sf  "-..^«k'?'/r!*«Mv' aTLlETi 

iooL  TrsniL  vol  it  p.  235,    '  mal    outgrowths  Cft.SM.).  Aah»tmwM- 

t  Dr.  CobboW.  On  ths  Anatomy  of  tht  Giiaflk,  f"" J  obaerved,  the  protubefmcca  t«  •«" 

AaiMls«rNat.HM.lbrJn«^18M.  in  part  by  the  pwieial  nd  froKal  haas^  ■*• 
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coronal  tutnre  pasBing  transTenely  across 
the  centre  of  each  osseous  expansion,  from 
fide  to  side    The  bones  are  easily  detached 
bjr  naeenition  (at  least  in  the  younger  ani- 
nsl),  and  when  withdrawn,  there  is  brought 
into  fiew  an  interrening  sheath-like  perios* 
teiuD,  which  can  also  be  separated  from  the 
concafit?  at  the  base  of  the  horn.  This  cup- 
shaped  hollow,  owing  to  the  columnar  di8« 
position  of  the  osseous  laminie,  and  the  very 
Dumeroos  perforations   for  the   passage  of 
nutrient  vessels,  presents  the  appearance  of  a 
tiefe,  depressed  mto  a  conical  form.    Both 
in  the  Cape  and  Nubian  varieties  a  sexual 
dHTerenoe  obtains  in  reference  to  the  extent 
to  which  the  horns  are  developed.    In  the 
male  adults  they  are  larger  and  more  closely 
approxhnated  at  the  base  than  in  the  femalesi 
sod,  according  to  Prof.  Owen's  observations 
00  the  horns  of  the  Cape  Oirafle,  ''their 
expanded  bases  meet  in  the  middle  line  of 
the  skull,  so  that  they  would  entirely  conceal 
the  coronal  suture  even  if  it  were  not  early 
obliterated  in  this  sex."'*   The  basal  portions 
of  the  horns  in  the  females  are  widely  sepa^ 
nted.    In  onr  apecimen  (a  Nubian  male) 
the  internal  and  lower  margins  of  the  horns 
renain,  severally,  half  an  inch  apart,  and  the 
mterfirontal  autvre  ia  still  distinct  throughout 
its  entire  length,    in  regard  to  the  asserted 
existence  of  a  third  horn  surmounting  the 
snterior  centm^  protuberance,  an>  examination 
of  the  crantuHU  above  alluded  to,  only  serves 
to  confirm  the  extended  observations'  and 
condosions  of  P^of.  Owen  on  thi»  subject. 
We  have  shown  that  Uiia  elevation  is  due  to 
sn  enlargement  of  the  subjacent  frontal  si* 
nofcs,  and  in  this  respect  it  resembles-  the 
posterior  bom -shaped  apophyses.    It  must 
be  remarked,  however,  that  although,  in  our 
nsnple,  there  is  no  superimposed  osseous 
(kpoot,  there  ia^  nevertheless,  a  cartilaginoid 
thickening  of  the  periosteum  in  that  situa- 
tion; this,  we  can  readily  believe,  might  con- 
•titute  a  nucleus  fiivourable  to  the  formation 
of  sn  epiphyais  similar  in  all  respects  to  the 
true  homa  latdy  described.    We  have  not 
had  an  opportunity  of  inspecting  the  crania 
io  the  museum  of  the  lloyal  College  of  8ur- 
mos,  London,  but,  through  the  kindness  of 
Dr.  Ball,  have  examined  the  skeleton  of  a 
nale  Oiraft  which  died  (during  sexual  ex- 
citcnaent)  at  the  Dvblin  Zoological  Society's 
(fsrdeoa,  and  which  is  now  preserved  in  Dr. 
Hifrisoci*s  Anatomical  Museum.    In  this  in- 
<firidual  the  central  cranial  eminence  is  not 
■Booth  aa  in  our  specimen ;  on  the  contrary, 
it  k  particolaiiy  roogh«  owing  to  the  deposi* 
^OQ  of  oaseoua  nodules,  which  bear  a  marked 
rcMnbiaooe  to  the  trr^ubr  bony  laminc 
fniongtd  fmn  the  attenuated  margins  of  the 
hsses  of  the  true  horns.     If  these  rough 
pmrniaences  could  be  shown  to  be  separable 
py  asBceffatioo,  we  noight  with  good  reason 
infier  the  mdiaMBtary  existence  of  a  third 
^otb;  It,  on  the  other  hand,  they  are  merely 
or  outgrowtha  (and  to  thia  opinion 

•  Msonir,  ibc  ejt 


we  incline),  we  think  their  deceptive  aspect 
offers,  in  some  measure,  an  explanation  of 
the  incorrect  description  of  this  structure 
recorded  by  Cuvier,  and  the  inaccurate  figure 
given  by  RUppell.* 

The  deciduous  branching  horns  of  the  deer 
present  two  well-marked  morphological  types^ 
—  one  group  possessing  rounded  antlers,  and 
the  other  having  them  more  or  less  flattened 
and  pahaated.  Of  the  former,  characteristic 
examples  are  seen  in  the  horns  of  the  Roe- 
buck (C  capreolui)  and  Red  Deer  (C.  ekt^ 
phus\  —  and  of  the  latter,  in  the  £lk  (C 
aices)  and  Fallow  Deer  (C,  damat).  The  re- 
markable periodical  development  of  these  cra- 
nial outgrowths  is  most  interesting  in  a  physio- 
logical point  of  view,  and  both  types  of  struc- 
ture exhibit  the  same  general  law  of  increase. 
The  male  calf  of  the  Red  Deer  at  the  sixth 
month  differs  from  the  female  of  the  same 
age,  in  having  two  small  elevations  or  "  bos- 
sets,"  which  represent  the  first  indication  of 
horns.  These  processes  acquire,  in  the  second 
year,  the  form  of  simple  unbranched  stems  or 
■'  dags  "  (a.  Jig,  339.),  at  which  date  the  deer 

Fig.  339. 


JkvdPfmaU  of  the  Aomt  m  the  Red  Deer.    (From 

Cnvier.) 

is  designated  a  "  brocket"  by  the  English, 
and  by  the  French  a  ^  daguet."  The  dagger- 
like horn  being  shed,  its  pbice  is  occupied  in 
the  third  year  by  another,  carrying  usually 
one,  bat  sometimes  two,  and  even  three 
branches  or  « tynes  "  (A,  c);  in  this  condition 
he  is  called  a  **spayard."  The  horn  of  the 
fourth  year  assumes  a  more  complex  aspect 
(</,  e),  and  the  summit  or  '*  crown  **  of  the 
stem  begins  to  spread  and  divide;  at  this 
stage  he  is  styled  a  **  sta^^  *  At  the 
fifth  year  there  are  five  ot  six  branches,  and 
at  this  period  he  is  termed  a ''stag.'*  At 
and  after  the  sixth  and  seventh  years  the 
number  of  "  tynes  "  is  very  variable,  and  the 
prowth  of  the  horn  being  now  perfected,  the 
mdividual  is  technically  denominate  a  "hart** 
(/>.  The  palnuted  horns  of  the  Fallow  Deer 
exhibit  aimilai  gradations  of  development. 
At  the  second  year  the  ''buck-fiiwn**  or 

*  Atlas  sn  der  Reiss  in  Koidlichen  Afrika,  von 
Edooard  RU^poll,  Pr.  9.  Shico  the  above  waa  writ- 
ten Prof.  Qaelatt  has  poUtely  aflbrded  aa  an  op- 
portonity  of  inspecting  ttis  erama  ia  the  Honterian 
CoUectioo.  The  osseous  nodoles  noticed  in  tha 
Dublin  specimen  not  only  exist  in  one  of  these 
crania,  bat  thev  coald  be  partly  raiaed  firom  tha 
sabiacent  bone  by  the  easy  msemn  of  the  finger-^ 
nail  onder  the  margin. 

I.L  3 
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"pricket"  Bute  forth  n  limple  "dag"*  or 
cylindrical  shaft  (a,  Sg,  340.).  wbich  U  BTightljr 
bent  fonrard.  In  the  third  year  the  brmnco- 
ing  commences,  and  beutaid  tobe  a  "aorel" 
(A).  The  antlers  in  the  founh  jiear  grow 
more  numerom,  and  the  Mem  ia  b:6it  at  the 
•umniit  (e) ;  at  thii  period  the  Fallow  Deer  ia 
Fig.  340. 


■teni  i  theae  coaleaee  bj  degrca  aad  mitm 
within  their  folds  tbe  great  n^iertdil  w- 
cular  trunks,  wbich  are  thai  rcMcrd  iapa- 
vioiu.  The  nipplj  of  nutiiwM  Mi|  at. 
off,  the  £rM  ttige  of  eioiiatiaa  a  «mm* 
pliahed  by  the  coiuequCK  thriTclUag  ip  mi 
decaf  of  the  periaateal  ^  iaugimtmr} 
envelopea.  The  fiiU  growth  of  the  Imth  ■ 
now  coniummated,  and  the  adaali,  beuf 
aware  of  their  (treDgtb,  ewiearoiir  (o  cow- 
plete  the  deeqnamnuition  b;  nibtwg  tkn 
Bgainat  any  hard  aubatancei  whidi  rmj  it  m 
their  path  ;  thti  actioo  i*  tedmicaUji  utmd 
"  bumiBhing."  After  the  mttiog  lotoa  tkr 
honu  are  ahed,  to  be  again  renewed  ia  tkt 
ennuDg  iprin^ 

The  dupontion  of  the  horm  b  kntiiUi 
i^fmmetrical  in  a  state  of  beakb,  Iw  ^ 
antlen  are  tometimea  diaprt 
Bther  side  and  their  growth  it 
deteriorating  c' 


■jimpathv  e 
gana  and  tli 


a  betw< 


a  tbe 


entitled  a*'sore"bj  sportsmen.  After  this 
date  the  upper  part  of  th«  brain  or  shaft 
becomes  more  palmated,  and  irregular  serr*- 
lions  or  "  snags  "  are  produced  at  the  margin 
(d) ;  the  animal  is  now  a  "  buck  of  the  first 
hold,"  and,  as  age  advances,  the  snags  en- 
large, and  take  on,  more  or  less,  the  appear- 
ance of  true  antlers.  In  the  Rein  Dmt  the 
horns  undergo  a  limilar  metamorphosis ;  they 
are  of  great  size  in  both  seies,  but  are  lome^ 
what  less  branched  and  slender  in  the  fe- 


gana  and  the  boms,  and  aoj  ioipe 
the  one  ioducea  a  cwreaponding  c 
the  other.  In  consequence  of  this  rtc^ncm 
influence,  the  defelopnent  of  tbe  bora  aa* 
be  arrested  and  the  periodical  sbeddag  pn- 
vented  by  castration.  An  illtutratkn  of  tte 
is  to  be  seen  in  the  cranium  of  a  Fallow  Dm 
preserved  in  the  College  of  Surgeoos'  lU- 
seum,  London.  The  horns  of  ruouBatn  « 
seldom  more  than  two  in  number,  bat  a- 
ceptions  occur  in  the  case  of  tbs  cuiaa 
Bramatherium  and  gigantic  Sivatbcnua  (Jif- 
341.)  found  intheterturydepoainof  Kmkfs 
I-lg.  MU 


Tbe  nature  of  the  anatomical  change 
which  takes  place  in  the  adult  individual 
during  the  periodical  renewal  of  the  antlers, 
is  characterised  by,  and  contempoianeous 
with,  the  following  phenomena ;  —  a  strong 
detemii nation  of  blood  to  the  head  takes 
place  at  the  spring  of  the  year,  and  the 
vessels  surrounding  the  frontal  apc^hyse* 
enlarge.  This  increased  vascular  action  re- 
sults in  the  secretion  of  a  fibrtKartilagi- 
nous  matrix,  maniresting  itself  eit^naHy 
by  a  budding,  coinmenciog  at  the  summit  of 
the  **  care,"  at  the  spot  what)  the  boms  of 
the  previous  season  had  separated.  In  the 
early  condition  the  horn  is  soft  and  yielding, 
and  it  is  protected  only  by  a  highly  vascular 
periosteum  and  delicate  integument,  the  cu- 
tlcular  portion  of  the  latter  being  represented 
by  numerous  fine  hairs,  closely  airanged. 
From  this  circumstance  the  skin  is  here 
termed  the  **  velvet."  As  development  soei 
on,  a  progreasive  consolidation  is  edected,  — 
the  ossification  proceeds  from  the  centre  to 
the  circumference  and  a  medullary  cavity  ia 
ultimately  produced.  While  this  is  taking 
place  a  corresponding  change  is  observed  at 


enormous  siieand  by  their  present 
the  formation  of  grooves  on  the  subjacent 
bone.  At  the  same  lime  osseous  tubercles, 
of  ivory  hardness,  sppear  at  the  base  of  tbe 


a  modd  la  ths  Looi.  ColL  Sub.  Umsw.) 
India.      Living    instaiKes   of   man  ihsa  * 
single  pair  are  seen  in  tbe  Four-bonad  Imsi 
and  Hany-horned  Sheep  ;  also  in  the  iMf 
Uburka Antelope {i4.ii'  '    *    "^^ 


hich  have  been  described  by  authomOliKJW.  > 
Tbe  structure  of  the  born  at  Cavxawa  a 
exceedin^y  simde.  Ilie  irootal  "spo^;- 
ses'  or  "corea,^'  instead  of  bnmMM.I"' 
cylindriaa  shafts,  more  or  leas  mM.  tkr 
sorbce  being  protected  h^  the  uriia»Tr  fm- 
oeteum,  and  1^  an  exteasMXi  of  tiwe  sua.  i^ 
cuucular  portion  of  which  is  dtiafavnl  t^* 
a  dense  homy  sheath  (Jig.  333.).  If  a  nwr 
verse  section  be  carried  through  the  hssr  .-< 
the  "  core,"  a  numbO'  of  cariccs  w3l  b*  n- 
posed,  which  are  continaatioM  of  tht  frn'.S' 


RUUIHANTIA. 


■uats,  These  apKw  do  not  exiat  b  ctftun 
of  [he  utdopec,  u  for  example  in  the  Quelle 
{A.  imw)  and  the  Sana  (A.  otrviaipra). 
The  horiM  eibilnt  »  great  wuiety  of  cum> 
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ture  and  outline,  and  in  tboae  of  the  Cubri* 
or  Prang- born  Antdope  {A.  ftirci/er),  we 
bire  an  araroacfa  toward  the  cerrine  type. 
Hm  prong  IS  situated  about  half  wbj  up,  and 
mj  be  cwosidered  as  analogoo*  to  the  brow- 
■ntWi  immediatdy  below  it  the  root  is 
Mu^,  MabroBS,  and  nodulated,  being  co- 
hered alao  by  a  hairy  integument  (JSg.  343.> 


.  In  Camelid»  the  bodies  of  the  rertebne 
of  the  neck  are  much  lengthened  (fig.  323.), 
but  it  i«  in  the  Giraffe  {  &.  345.)  that  *e  see 
the  moit  remarkable  coofonoity  to  the  cer* 
vical  type  in  this  respect.  The  spinous  pro- 
cesiea  of  this  division  of  the  column  are 
lessened  in  all  mamtniferous  animals  in  pro- 
portion to  the  length  of  the  eerrix,  and 
therefore  ve  find  them  in  the  above  men- 
tioned ruminants  almost  entirely  eBkced  (ex- 
cept in  the  seventh  vertebrte)  to  admit  of 
free  motion  bockirard.  This  action  is  further 
facilitated  in  the  Camels  and  in  the  OiraSe  by 
the  t»ll  and  socket-like  conformation  of  the 
articular  ends  of  each  vertebral  body,  as 
pcnnted  out  by  Profs.  De  Blainville  and 
Owen.  The  anterior  extremity  of  the  "  cen- 
~  '  convex  (Jig.  344.],  and  the  poste- 
f^.  344. 


rior  concave,  but  there  is  no  ioterrertebral 
synovial  apparatus  as  seen  in  reptiles.  The 
transverse  processes  in  the  short-necked 
typical  rumioants  are  compresud,  and  form 
double  "apophyses"  on  dther  side.  The 
— .— !—  —  '—e — :-  — e  directed  forward. 


Hwwt  W*  At  CUriL     (From  a  gpeeimal  in  Load. 
(ML  Sorg.  Uiiwuni.) 

In  the  BuiUoes  the  bwDa  acquire  a  pro- 
difMosrae,  mmI  the  cuticular  sheath  forms, 
I,  a  thick  envelope  over  the 


and  the  posterior  or  superior  project  laterally, 
iheir  common  expanded  base  being  pieri  ' 
for  the  passage  of  the  vertebra]  artery. 


Ferltiral  eolamn  and  boaei  of  lie  tnni.  — 
CmsidsnUe  dimarity  prevsiU  in  the  len^h 
of  diAnnt  portions  of  the  spine,  depending 
npoB  the  comparative  elongation  of  the 
individual  booM,  and  not  upon  thdr  number. 
TW  ibllowii^  table,  adected  from  Cuvier, 
iUtHtratn  the  trifling  deviations  in  a  nurae- 
ncal  point  of  Tiew,  —  the  seven  cervicals 
bdog  added  and  indicated  in  the  totals :  — 


latter  particular,  a  similar  arrangement 
obtains  in  the  GiraSb,  but  the  openings  an 
placed  nearer  the  spinal  canal,  because  the 
transverse  processes  ore  feebly  developed,  as 
in  all  other  long-nocked  ruminants.  The 
Cameb  and  Llamas  do  not  exhibit  the  per- 
foration in  question.  In  them,  the  vorttAiral 
arteries  enter  the  posterior  opening  of  the 
great  neunl  canal,  external  to  the  dura-raatral 
sheath,  and  in  this  position  they  are  partly 
lodged  in  a  groove  at  the  base  of  the  superior 
lamina.  At  the  anterior  part  of  the  bona 
this  channel  becomes  arched  over  ibr  a  short 
■pace,  and  converted  into  a  lUsttnct  passage 
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J.  3W.).    The  alku  in  the  Camels  ia  not  the  bod;  j  in  them,  ^.      , 

thiu  mtKuGed.    In  all  other  niininMte,  in-  ttwinene  "  apopbfw*  "  ere  di 

eluding  tbe  Oiraflfa,  «n  opening  eiista  in  this  The  dortai  rertebne  ve  da    , 

bone,   wbich    is  placed  at   the  fore   part  of  the  great  length   aixl  derdopaat  «f  tkcd 

the    Miperior  ring.    The   odontoid   process  spinous  processes.    The  Utts  bare  m  o- 

of  the  am  or  lunMa  is  well  marked  and  traordinarjr  devation  in  ttw  Oinft,  (v  itr 


irominent  in   the  short-necked  niminantia,    attachment  of  the  powerful  i^ 
but  the  Giraffe  and  Camels  have  it  very  small    eh^,  which  ia  broadeat  at  tfui  pimt{ff. 
and  incorporated  with  the  articular  end   of    345.).   Tbe  spinous  "  apopfafMa"  ve  Wp  ■ 
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the  Btnida,  and  still  more  bulkf  in  Camdida.  proportionate  dhoinution  of  faoof  segwc*: 

The  transverse  processes  of  the  /nmiar  ver-  this  appendage  is  of  coosidenMe  lap*  ■ 

tebr«  in  tbe  first-named  bmily  are  eiirerad^  the   true  Camds,  the  Oatw,  tbe  Oua.  )>J 

prominent,  and  hare  a  streieht  lateral  di-  some  of  tbe  Sheep, 
rection.     In   the   swift-bounding   Stags  and        The  riin  rary  chiefly  b   remect  cf  tbr 

Antelopes  they  are  shorter,  and  a  little  curved  oie.    Tbe  Oiralle  has  seven  ifinctlj  m*^ 

forward.     In  Camelidn  rhey  are  lanelv  de-  to    the  iterrium,  and    an  egoal  nambir  a- 

veloped,  slightly  bent  downwatd,  antf  abrupt  attached.     Eight  are  true  and   tfc  bim  ■ 

at  their  extremities,  the  last  pair  being  com-  the  Stag,  and  tbe  same  diviakm  occws  ■  <*■ 

parwivdj  short  and  narrow.    The  *ktwm  Oi.   They  are  stroog  in  tbe  tnie  Oaaik  •* 

■     -  ^       .  .  -  .  <-  M     «k«     i\,w^m^        \t^Ttm      nap4^.-nl»J*-     III  111  J    l» 


dated  together,  to  tl  .  . 

MM  iIm  are  articulated.    The  spinous  wo-  holds  good  with  most  of  tbe  faoviae  fcm 

cesses  form  a  single  continuous  crest     The  In  theCamelsevenpursancoanccttliDUt 

caatUd  vertebne  vary  in  number,  and,  in  tbe  sternum,  tbe  anterior  ooea  being  **^^  •■ 

forgoing  table,  eighteen  are  assigned  to  this  short;  fire  remain  onsappowod.    TV  * 

region  in  the  OiraK.   Prwf.  OwenliBB  counted  are  very  narrow  in  the  Bisn,  aadjMfticiikr? 

as  manv  m  twenty  in  the  Nubian  variety,  slender  in  tb«  Ant«k»pe»  ud  Patf-    Tm 

The  Ltamas,    Stags,    Goats,  and   certdn   of  jfenunt  b  flattened  ia  r inwnts,  its  !«"*' 

Ih«  Antelopea  have  the  uil  abort,  with  a  bcii^  rounded  in  fron^iil  lu^iaK  sw— 
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UoL  nil  ia  especially  the  case  in  the 
UinBe,  wbere  the  breadth  increases  towarda 
tbe  piMrrior  border,  at  which  point  it  is 
ntRmdy  ihkk.  It  is  mc»v  or  fess  curved 
in  tbc  CmdcI  and  Oiraffe,  [wrticulBrly  in  the 
lulff.  We  have  observed  in  the  skeleton  of 
■n  Arslmn  Camel,  preserved  in  the  Edinburgh 
Call^  of  Surgeons'  Museum,  that  the  le- 
rond  boiif'  of  the  sternum  is  of  ycry  great 
bulk,  while  the  first  is  small  and  ilat  ante- 

Tne  pekie  bone*  are  broad  and  strong  id 
the  Camels  and  bovine  tribes,  and  compara- 
trre)/  sl^gfit  in  the  Antelopes  and  Deer.  In 
the  Qira^  and  in  the  Camelids  the  crest  of 
■be  iienm  it  rounded,  the  neck  long,  and  the 
spper  aurfuce  of  the  bone  concave.  Tbc 
\mn>  is  eiircmely  prominent  end  large  in  the 
Oi  sod  BuffiJo,  and  in  respect  of  the  neck, 
icquiret  an   almost   vertical   poaition  ;     the 

EromiDence  of  the  ischium  is  placed  on  a 
i^er  lerel  than  the  cotyloid  cavitj'.  In 
mminantB  generally,  the  posterior  angle  of 
ibc  ischium  presents  the  appearance  of  a 
^ipod.  The  ischiatic  notch  is  deep.  In 
t^Dsceridte,  Cerridce,  and  Antelopidte,  there 
u  •  depresaion  immediately  in  front  of  the 
(otylnJ  cavity  for  the  insertion  of  the  ten- 
don of  the  straight  luuacle  of  the  thigh.  In 
JUoschu^  according  to  M.  P.  Cuvier,  the 
>acr»-i»cfaiatic  ligament  and  connecting  epo- 
Dcuroaes  ossiFjr,  in  consequence  of  which 
diere  is  formed  in  this  region  a  shield-like 
(KMout  plate  extending  from  the  creat  of  the 
ilniin  to  the  ischial  tuberosity.* 

Benrt  of  the  mtterkrr  extrenuly.  —  There 
sre  no  traces  of  a  clavicle  in  this  order. 
Tbe  teapmla  ia  long,  and  has  the  form  of  an 
»oMriea  triangle,  the  base  of  which  is  repre- 
NKted  by  the  spinal  border,  and  the  epical 
ufle  by  the  glenoid  beet.  In  Camelids  the 
^«e  of  the  bone  is  prolonged  downwards 
"tr  ihe  seek,  forming,  in  this  respect,  an 
■fproach  to  the  pachydermatous  type.  The 
HTonion  apophysis  is  likewise  developed  in 
BoridKi  but  It  can  scarcely  be  taid  to  eiist  in 
other  rumiruuita.  In  every  division  of  the 
^ily  we  End  the  neck  of  the  scapula  much 
claogMed,  and  the  extreme  manifestation  of 
this  peculiarity  in  the  OiniSr,  together  with  a 
DFarty  vertical  direction  of  the  bone,  pro- 
duce* the  mnwkable  elevation  of  the  shoulder, 
cnmcteriatic  of  that  animal.  The  coracoid 
procesa  eaiata  only  in  a  very  rudimentary 
coodition,  or  ia  altogether  absent.  The  rela- 
tive diaproportion  between  the  supra  and 
<nfr»«|iLnBl  spaces  is  very  striking ;  usually 
the  foTmer  conaistt  only  of  a  narrow  plate  of 
hooe,  but  its  development  in  the  Camel  is 
■rare  cogent.  In  Bovids  the  root  of  the 
•pine  is  Maided  and  continuous  at  its  acro- 
mial cad  with  tbe  anterior  scapuUr  border. 

Tbe  kwmermt,  according  to  its  thickness 
■ad  balk,  kflbrdi  a  very  fair  criterion  of  the 
comparative  activiljr  and  strength  of  the 
(fifferent  qieciea.  Id  CamelidR  and  Bovidn 
thii  bone  ia  rery  mauive,  and  the  tuberosities 

•  rwdMan^seaArt.-Pdvit.'' 


more  elevated  than  the  greater  in  the  first  oi 
these  two  tribes,  and  hollowed  out  in  front 
by  a  capacious  channel.  The  linea  aspera 
stands  out  baldly,  and  the  external  and  in- 
ternal condyles  are  drawn  hack,  ss  it  were, 
to  deepen  the  olecranon  cavity.  The  tro- 
chlear grooves  and  ridges  are  also  well 
marked.  The  foramen  for  the  passage  of  the 
nutritious  artery  is  eenerally  situat^  at  the 
commencement  of  the  lower  third  of  the 
bone ;  but  a  slight  variation  is  occasionally 
observed.  Thus,  in  regard  to  its  position 
in  the  Oiraffe,  Professor  Owen  states  that  the 
*•  medullary  artery  enters  the  bone  at  its 
inner  side  about  the  junction  of  the  upper 
and  middle  third,"  while  it  is  added,  that  in 
the  skeleton  preserved  in  the  Museum  of 
Comparative  Anatomy  at  Paris,  the  vessel 
enters  the  left  humerus  at  the  pdnt  of  union 
of  the  middle  and  lower  thira.a  We  have 
found  a  similar  disposition  to  occur  in  our 
example.  The  foramen  enters  at  the  posterior 
and  inner  surface  of  the  right  humerus,  and 
is  situated  very  near  the  centre  of  the  shall ; 
but  in  the  bone  of  the  left  side  it  is  pUced 
further  down,  as  in  the  Parisian  specimen  : 
the  opening  is  likewise  rather  smaller. 
Tlie  ioHf t  yMeybmma  (/^.  3M. ,  a,  2, 3)  are 
Fig.  346. 
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intimately  united,  and,  being  connected  to  the    The  large  central  abaft  or  caoBoa  k  m  raAi< 

humerua  bj  a  simple  hinge  joint,  are  olwayi    composed    of   two    nietacarpali,  m  oa  tr 

retained  in   a    itaie    of  pronatian  —  u    the    readily   demonitntted    by  making   >  kaci 

surface   corresponding   to   the   palm   of  the    tudinal  section,  luch  ai  i*  diqthnd  in  un 

hand    is    always    directed    backwards ;     to    annexed  woodcut  (Jig.  347.).    fai  thaiicf 

increase   the  steadincKS  and  strength  of  the     the  duplicity  of  the  shaft  is  riiawa  b}  tb 

limb,  the  upper  end  of  the  ulna  is  very  ihick,    thin    lamina  of  compact  oneoDt  mmt  {tl 

and  in  the  upright  position  of  the  animal  the    traveraing   the  hollow  cylinkr  Irna  a4  u 

BTticular  angle   of   the   olecranon   is    firmly    end;  and  its  duality  is  further  enacelbrtk 

locked  between  the  brachial  condyles.    There    bifid  character  of  toe  diMal  eiUawlJ  [*,H 

is  a   deep  groove  indicating  the  radio-ulnar    as  well  as  by  a  de«>  median  iiino*  «  tk 

line  of  union,  at  the  upper  part  of  which  is  a    posterior  luriiMK.    The  two  ^tlint  bean  n 

*acant  space,  and  anotber  is  sometimes  present    tiomologoiu   with    the  metacaipsU  d  tk 

near  the  distal  end.     In  certain    individuals    index  aod  little  fingers  in  the  boaMi  idyn. 

the  ulna  is  represented  by  two  distinct  pieces,    They  are  not  present  in  all  niminaoti;  bsia 

the   central    part  of  the  shall  having  disap-    the  Deer  they  attain  a  considcnUeM^a' 

peared.     In  all  case*  the  olecranon    is   ex-    support  two  small  digits.     In  sane  tatw 

tremely  prominent,  and  the  bone  is  relatively    species  these  Myliform  metacarpal*  »c  ^ 

much  longer  than  the  radius.     There  is  no    attached  at  both  extremities  of  the  cmbh 

vacant    interval   between   the   bones   in    the    bone.  In  the  genus  Moschus  they  sretik« 

Camel,    which    together    acquire   an   extra-    as  the  shank,  forming  thus  a  iraaiitiM  w- 

ordinary  length.     The  radius  and  ulna  in  the    wards  the  four-toed  pacbydennata. 

Javanese  musk  are  nearly  of  equal  bulk,  and         Six  pUlmget  enter  into  the  raai^iiMu 

thelmeofattachmentisverydistinct  through-    of  the  cloven  foot,  the  two  npptf  mfik 

out.     In  a  specimen  preserved  in  the  Edm-     longest,  and  having  a  positioD  siaiii|riiii  t> 

burgh    Coll^   of    Surgeons'    Museum,  the    thepaaternboneof SalipedaitbetaptfiortfO- 

bones  of  the  right  side  are  ancfaylosed  only  at    cular  surfaces  are  deeply  grooved  foe  the  n- 

the  middle  of  the  shall.  caption  of  corresponding  ndgea  (^.3tT.c,  ■■; 

All    ruminants    possess    six   carpal    bowt    surmounting  the  trochlear  facets  of  tteiw- 

iA.J!g.  3W.),  and  some  have  seven,  which  are    non  bone.     The  second    pair  arc  sfaon.  at 

disposed  in  two  rows.      In  the  upper  may  be    distal   end    presentutg   an   extended  Mam 

recognised  the  iMfcnpAoirf«(+),  Of /BMare  (5),     plane  for  the  hinge  movemenl  of  theib- 

Of  nRfi/orme  (6),andaifiu>/i/rMe  (7);  in  the    mate  phalanx.     A   saaanK>id    bosw  is  ho'- 

lower  the  w  trapexoidei  (8)  and  w  mo^irM    times  seen  behind  thii  joint     Tie  Is*  P" 

(9),  and  in  the  Ou-afie  and  Camel  the  (u  ana-    are  more  or  leas  triangular,  and  Ifac'  ««■ 

^me  (c,  a.),  bined   plantar   sur^iwcs    ibrni   a  aandn^ 

The    melacarpaU    are    represented    by    a    dltc,  resembling  that  of  the  coCnbMCc'>^ 

central  caiaion  bone  (10),  and  in  the  Deer-     Horse.     In  those  ccnera  which  ham  af^ 

tribe  and  Antelopes  by  two  additional  nidi-     uumerary  dipu,  the   rwfimentary  JihsJispi 

mentary  splint-like  pieces,  which  are  separated    Jo  not,  under  ordinary  i  in  innirsarn  rT~* 

from  the  lower  and  back  part  of  the  former    the  ground;  and  though  invested  with  a  ha>- 

by  the  intercalation  of  four  ouo  ituamoidea.    like  covering,  they  can   but  slighdy  bl  ■ 

supporting  the  weight  of  the  body.    U  '^ 

Fig.  347.  Kein-deer,  however,  as  Sir  Cbarka  BeU  •» 

serves  •  "  these  bones  are  atrong  sod  ie 

and  the  toe,  by  projectmg  backward,  aian 

the  foot  horiiontally,  thus  giving  the  un' 

a  broader  base  to  stand  on,  and  aihpcof  ^ 

to  the  snows  of  Lapland,  on  the  piw^  ' 

the  snow-ahoe."    The  nme  oUavatioa  ^- 

plies,  though  in  a  more  limited  weatt.  <• 

those  apecies  where  the  laicnl  ua  an  Ir* 

coniipicuausty  developed,  in  which  csv  '^ 

elasticity  and  fimmeis  of  tbc  apriaf  «i^  * 

heightened   when   bounding   tbrov  ***^ 

thickets  and  on  grassy  moors. 

Bonei  of  lAc  pottmor  rttrrmify-  —  "^ 
hind  und  fore  limbs  are  not  of  cqui  iati^ 
and  if  the  actual  extent  of  the  ndnK<i» 
bom's  be  added  together,  the  bala«  ■- 
be  found  in  favor  of  the  po»t«fi«  t«; 
This  is  evident  at  a  glance  ia  the  fnv 
Hoschus,  and  in  the  (iirafle  tboc  is  a^  '*' 
I  ception  to  this  rule.      In  order  to  Makr  •^ 

poiiition   clear,   the   foHaaiaf   rdstivt  *^ 
measurements  are  decipbcreJ  fioai  P^""' 


*  Bridgewatar  Traalls^ -Oa  tbt  H 
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ProncuArf 
jATanese  Muk 
BedDeer  - 
KdnDesr  • 
FaUowDmt 
Irish  £Ut   - 
Goat 
Ox    -       . 
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Fore  limb. 
62  inches 

81 
82 
27 
51 
19 
88 


HiDd  Utah, 
65  inches 

U  n 

88  H 

8H  „ 

84  ^ 

60  „ 
244 
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It  Will  be  remarked  that  the  proportionate 
difference,  as  here  indicated,  is  much  less  in 
tlie  Arabian  camel  than  in  the  more  typical 
ruminants. 

The  femur  (Jig.  346.  B.  1)  resembles  for 
the  roost  part  that  of  other  mammifera,  beinff 
characterised  by  a  rather  short  shaft  and 
neck,  and  having  the  head  placed  nearly  in  a 
line  with  the  longitudinal  axis.  The  great 
trochanter  is  prominent,  and  forms  the 
highest  point  when  the  limb  is  placed  in  an 
upright  position.  The  inter-trochanteric  fossa 
k  capacious.  The  bone  presenta  at  the  inferior 
end  an  extended  articular  surface,  and  bulges 
at  the  forepart,  where  it  is  deeply  grooved 
for  the  patella  and  tendon  of  the  quadratus 
nuiscle.  Behind  the  external  condyle  is  a  hol- 
low, and  its  rough  outer  mar^^n  is  continuous 
•ith  the  faintly  indicated  linea  aspera.  In 
the  Giraffe  the  distal  extremity  of  the  thkh- 
booe  attains  a  prodigious  development.  The 
nutritious  artery  enters  at  the  anterior  aspect 
of  the  cylinder  a  little  below  the  cervix,  as  in 
other  keratopherous  ruminants ;  we  have  also 
observed  the  arterial  foramen  of  the  left  side 
to  be  about  half  an  inch  lower  than  on  the 
right,  an  arrangement  analogous  to  the  devia- 
tion noticed  in  coanection  with  the  humerus 
of  this  species. 

Thelpatella  (d)  is  comparatively  small  and 
compressed  laterally ;  it  is  sharp  in  front,  and 
the  applied  surfiace  exhibits  two  well  marked 

The  tibia  (2)  is  the  longest  bone  of  the 
hini  leg,  and  is  chiefly  remarkable  for  the 
proounence  of  its  spine,  which  projects  from 
the  upper  fourth  of  the  shaft  and  presents  a 
^harp  ridce  directed  outwards.  A  long  styli- 
iormJibJa  is  stated  to  exist  in  Moschus,  which 
i»  united  to  the  external  border  of  the  tibia.  In 
the  Javanese  Musk  preserved  in  the  Edin- 
burgh College  of  Surgeons  Museum,  there  is 
no  appearance  of  this  bone.  Slight  traces  of 
the  fibula,  however,  are  met  with  in  other 
cerrine  genera,  in  the  form  of  small  osseous 
i>odules  jutting  from  the  head  of  the  tibia, 
and  Ui  some  of  the  Deer  tribe  there  is  likewise 
to  be  noticed  a  small  bone  constituting  the 
external  maleolus  (Jig,  34«,  D  a.  3).  This 
wpplementary  piece  is,  in  all  probability*  the 
rtpreaentative  of  the  lower  end  of  the  Bbula, 
•ad  it  is  articulated  by  three  distinct  facets 
to  the  tibia,  oa  calcis,  and  the  astragalus. 

The  bones  of  the  tarsus,  properly  so  con- 
udered,  are  five  in  number,  vii., — ot  caicu, 
ii)  and  0$  aUragulut  (5),  two  ogga  cunei' 
M^Het  (6),  and  a  single  mass  (0)  resulting 
frmn  the  union  of  the  ot  scaphoidet  and  of  c«- 
^<Md<v.  In  the  Giraffe  and  in  certain  Antelopes 
>od  Deer  the  two  cuneiforms  are  conjoined. 
The  bone  of  the  heel  is  in  all  much  elongated. 


In  CameUdiB  the  scaphoids  and  cuboids  (d  4 
and  9)  are  disconnected. 

In  conformity  with  the  disposition  of  the 
metacarpal  bones  in  the  anterior  limbs,  the 
metatartalt  form  a  single  cannon  bone  pos- 
teriorly (10).  More  evident  traces  of  ori- 
ginal duplicity  are  observable  in  the  latter, 
than  in  the  corresponding  cylinder  of  the 
fore-limb,  owing  to  the  presence  of  a  fur- 
row^ in  iiront  in  addition  to  the  one  placed 
behind;  the  latter  sroove  being  moreover 
particularly  deep.  In  Cervidae  and  Ante- 
lopidas,  splint-bones  homologous  with  the 
metatarsals  of  the  second  and  little  toes  of 
the  human  subject  are  occasionally  present, 
to  support  two  supemiunerary  digits  as 
obtains  in  the  fore-1^;  but  these  spurious 
phalanges  are  sometimes  seen  without  the 
styliforro  appendages.  In  Moschus  the  rudi^ 
mentary  metatarsals  acquire  a  much  greater 
significance,  extending  upward  nearly  as  far 
as  the  tarsus  (c.  Jig.  348.).   We  have  already 

Fig.  348. 


Bomet  of  the  Kind  li$idf  ofMomAut.    (From  Lond. 
Coll.  Surg.  Museum.) 

alluded  to  a  similar  peculiarity  in  the  meta^ 
carpus  of  this  aberrant  genus.  The  disposi- 
tion of  the  true  digital  phalanges  and  their 
accompan>'ing  ossa  sessamoidea  simulates  in 
every  respect  that  displayed  in  the  con- 
struction of  the  cloven  foot  of  the  anterior 
extremity. 

Myology. — The  muscles  of  niminants  ex- 
hibit few  peculiarities  apart  firom  those  of 
quadrupeds  generally.  They  present  arrange- 
ments very  similar  to  those  seen  in  Solipeda, 
and  in  the  article  devoted  to  the  considera- 
tion of  that  ^up,  numerous  comparisons 
have  been  instituted  in  reference  to  the  more 
important  myological  deviations  found  in  this 
order.  Selecting  principally  the  Ox  and 
Sheep  as  types,  we  have  to  offer,  in  regard 
to  this  great  system  of  motary  organs,  the 
following  particulars  :^ 

Pamncuiiu  camatui, — Traces  of  this  super- 
ficial muscular  investment  exist  over  the 
whole  surface  of  the  trunk,  but  in  certain 
localities  the  fibres  are  more  cogent,  and  form 
separate  bundles,  so  as  to  assume  more  or 
less  the  character  of  distinct  muscles.    Eight 


S24  RUMINANTIA.  I 

or  ten  nich  bundlea  maj  be  remarkeil  in  tlieir  injurioui  ittadca  ■  prcpoBintii  if 

di^rent  apeciea.     In  the  firat  place  we  have  velopment  of  thia  itructuK. 
B  broad  band  eitending  from  the  rare-part  of        Intbetainecategon  ai  the  (bora  ceWcod 

the  neck,  and  spreading  toward  the  luia  and  miiBcleaniay  beanooaied  tbeBunhtpi^ 

forehead  ;   th'n  connitulca   the  tmacfiiu*  cu-  ttalit  leu  umbiUau,  ibe  ■npvfkkl  vtuiAn 

iananu  fiiaei.     Again,    it    ii    very   strongly  pit/pirfrraniin,  and  certain  of  tbeCMwGolrdRt 

marked  at  the  neck,  eapecially  in  the  Sheep;  of  organs  which  act  upon  the  coactaiodKi- 

here  it  IB  denominated  the  01.  rufsn.  co/A'.     In  tuni  of  the  external  ear.    Of  tbeluta.Htiea 

other  domestic  animals  of  the  non-ruminant  pain  have  been  described  aicoBauatsik 

kind,  such  as  the  Dog,  Cat, and  Pig,  this  se-  Oi,and  neariva*  inanjhaTebeenia£iHt^ii 

cond  diviiion  of  the  Besh;  envelope  ia  still  the  8he«i.     fnbothgencfatbejMnaaadtk 

more  strikini.    Over  the  shoulder  of  the  Ox  ear  on  all  aides,  and  oflcr  umiUr  Uwncttn  ■ 

there  is  a  Enird  layer  of  thickened  lasiculi  respect  of  relative  aiie  and  pMUioo.  Bjthr 

(nt.  culan.  kimert) ;    and   lastly,  we   End    a  reciprocal  action  the  auricular  Mtady  a 

highly  developed  mass,  taking  its  t>nma  from  turned  in  every  direction,  a*  well  si  nw^ 

the  fascia  lata  of  the  thigh  immediately  above  upon  its  own  axis  ;    it  ii  likewise  opaxil 

the    patella,    and    proceeding    forward,   the  and  contracted  by  such  of  them  at  jmai 

fibres  radiate  toward  the  scapula  in  front  and  From    one   part   of   the   concha  to  note- 

the   abdomen    below;   this   ia  the  n.  rutan.  Theorbicularmutcleof thecyelid(i^.M> 

maxiiHui  leu  abdonamt.    The  insertion  of  the  is  thick  and  fleahy.and  itsactiooissidatrim 

panniculus   is  directly  into  the  skin,  which  and  below    by  thin   strata  of  fihR*  nan( 

everywhere  covers  it,  and  "  on  this  texture  it  from  the  pannicutus ;  these  are  indtfodat 

can  alone  act,  seeing  it  is  completely  isolated  of  the  ordinary  eleraton  and  itfntan  i 

from  the  deeper  seated  parts,  by  an  universal  the  lid. 

layer  of  fascia,  which  thua  enables  it  to  slide         Miudet  of  Ih  kaid  and  InaJt.  —  Rcfcnw     i 

more  freely  upon  them.    When  in  action,  the  to  the  accompanying  figure*  tor  a  |acnl 

fibres  throw  the  skin  into  folds  that  form  outline  of  the  super&Ul  and  den  tmala    j 

right    angles   to   their  general   course ;    the  layers   included    m    the   above  lufiaoa.  *<     i 

chief  points  from  which  they  act   being  the  propose  to  treat  m  detail  of  sod)  i^idna     ! 

angle  of  the  jaw,  the  scapula,  the  patella,  and  acquire   a  particular   interest  in  nipcci  « 

the  putns  "■     The  principal  function  appears  tbdr  position  or  importuiceiiiapkfMlo|X* 

to  be  that  of  aerving  as  an  instrument  of  de-  point  of  view, 

fence.     By  its  action  animals  have  the  power         In   the  clavicle-beariog   mamBHdi  the  m- 

of  jerking  and  shaking  the  hkin,  thus  removing  /wtiNi  conusts  of  two  parts,  —  an  MtfnW 

irritating  matters,  —  also  of  erecting  briatlet  clavicular  portion,  and  a  postaior  or  K^a* 

and    spines    as   instanced    by   the    defensive  division  ;  but  in  mminanta  and  otka  ^i* 

armature  of  the  Hedgehog, — and   in  aiding  nipeds  which  are  unprofided  with  thcstbcor^ 

the  process  of  lactation,  as    obtains  in  the  the  posterior  section  is  alone  ujaLWH  ^ 

Msrsupiata;.     Were  it  not  for   the  constant  thetrapeiiusproperlysocalledflO.lt.A-M'- 

and   involuntary  action   of  the   muscle,   the  On  this  account  it  is  cofnpaiadvcljr  ■hI'^ 

torture  (to  which  many  animals,  parttculaily  restricted    in   ita   superior   attaibMi'i,  ^ 

cattle,   are   aubjected,  from    the    stings   and  fore-part  being  narrow  and  coaaetted  m  f 

bitesof  flies  and  other  insects),  would  become  elastic  ligament  of  the  neck  and  tbe  dons 

intolerable,    and    consequently    we    find    in  portion,    which    ia    somewhat    sborttr  « 

those  creatures  which  are  most  exposed   to  thicker,  becoming  attached  to  the  ipisM 

Fig.  349. 


Viae  of  tilt  r^xr^ldalm^tcla  of  lie  mall  m  lilt  Ox.    (From  OariL) 
1,  oiUcolutoorisi  S,l<vator  labii  saparioris;  S,  momatleiii ;  4,  dtpresaor  palp.  iBftt4«ii )  4 *.  f^^* 
■antorini',   S,  orbic.  palpabraniiD;  fi  *,  muMlci  i  6.  cormgator   sapenillonun  ;  T,  dfyns^ ^'*^*'' 
8,8,8,delUadMi  9,  McTDO-muJItuisi  10,  11,  trapeiiiui  II,  UUniniiu  doni;  It,  pwMnIa  a^ 
lt,obUqaas  cxtcnnis  t  IS,  glnUeo*  maxinuui  16,  tansor  (iuda  lata;  17,  It,  btrap  fta*^ 

•  llanm.OnthsStiiictnnaidUMoftfaeraiBunihfi-riMM.IIsd.QaMU^ISW-'U.F**^ 
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Vkm  o  At  Jmp  wKiAt  of  At  (noil  h  ti«  Ox.  (From  Gorlt) 
ImL  lab.  nper.  I  !,  p7nmid*1isiiult  8,  bntTinitor )  <,  dopreaaoT  Ub.  inftr. ;  S,  muaater ;  8,  temponlb  t 
7,iplRiiiu  eipltiii  8,  lerat.  *ng.  Kip.;  %  rbomboideus  ',  10,  ■emlai  major  i  II,  caput  McandDin 
''bddalt  IS,aealaniuaDUri«:  lS,caput  HcuiuL  iMrno-inazilUria;  14,  abduclor  brachii  ■Dperior )  \h, 
•RraLp(i«t.iDrcriM)16,obliaD>u  iatnmua;  17,  iliaiiu  interniu:  IB,  glutcui  mediiU)  19,  gluL  minimiUi 
n.glnL  maxiiDuat  !1,  pynfbnnu ;  S2,  levaL  uuiIb  brevis;  9S,  Uv. caud.  longui ;  i4,ci)ccTgSDii  Sj, 
iKUu  femoru;  se,  vutiu  ezUniiu;  27,  adductor  magans;  28,  temiuadiDoaiij ;  29,  addiict.  tibua 
)<npu)  SO,  bitertmumnlei  cnuln. 

pncenei  of  the  «nterior  lix  or  eigtit  donal  Ox  and  most  other  rumioKnti,  the  eranial 

wtebne.     In    the  Caaiel  it  or^natet  from  diTiitioD  is  alone  present  ;  but  in  the  Sheep, 

ibcporterior  half  of  ihe  cerrieal  ligament  and  according  to  the  reaearchea  of  Meckel,  there 

ik  ^Doiu   apophytei    proper  to    the   first  are  two  portions  —  an   anterior  or   cranial, 

Uf  of  ibe  thorax.     It  ia  more  limited  in  the  which    is    narrow   and    insignificant,   and   a 

Cinft,  where,  according  to  the  inveatigationa  poaterior  of  large  siie,  taking  its  origin  by 

<i  PtdI.  Owen,  "it  coniists   of  two  pretty  two  bundles  from  the  third  and  fourth  cer- 

Aitinct  portions  ;  one  arises  from  the  trans-  vical  vertebrK,  to  be  attached  to  the  trans- 

nrw  processes  of  the  fifth  and  sixth  cervical  Terse  process  of  the  atlas.    In   the  Camela 

imtttrv  i  its  fleshy  part  ia  thick  and  strong,  both  may  be  said  to  be  absent,  but  there  is  k 

ta  npands  as    it    passes   downwards    and  small  muscular  slip,  proceeding  from  the  ten> 

Edwards,   and    finally   is    lost   in  a  strong  don  of  the  digailricui  to  be  inserted  into  the 

Eucii  owfroreading  the  large  shoulder  joint,  occiput,  which  Meckel  thinks  may  constitute 

IV  srcond    portion  ia    thin  and    broad;   it  a  rudimentary  form  of  the  aplenius  capitis. 
•mn  from  the  ligamcntum  nuch«,  and  is  in-        Beneath  the   aplentus,  and  often  incorpo- 

■Rnl  into  the  fiiBcia  coTering  the  sctpulR."*  rated  with  it,  lies  ine  IraiMo-maitoidau,  which 

1W  port  corresponding  to  the  clavicular  is  feebly  developed  in  ruminants  and  soUpeds, 

w  HttfMr  division  of  the  trapesius  in  the  but    is  of  large  siie  in   the  marsupials   and 

^wan  ant^ect  is  widely  separated  from  the  edentate  mannnals.     The  great  complemi  and 

■■clt  just  described,  and  is  associated  with  digailricui  colH  muscles  are  united  mto  a  sin- 

^  tirilo-mmtloidnu  and  delloidri  so  as  to  gle  mass,  aa  in  the  Horse,  and  in  these  animala 

^*>>i  B  iripartile  mass,  for  which  Cuvier  pro-  this  compound  muscle  ariaes  by  nine  or  ten 

F'sed  the  name  of  noifo-AimrmZii,     It  is  the  fleshy  and    tendinous  slips  —  intersected    by 

''^''B'JtBMm  praprtM  of  Slubbs,  the  cQiHsiK-  aponeurotic  prolongations  —  from    the   third 

■B  fpitii,  pfciorit  H  brachii  of  some,  and  the  cervical  to  ine  second  or  third   dorsal  ver- 

'r&a^ofothers  (8,83j%.349).  IntheShecp  tebrse  in  elusive.     In  the  Camel  there  are  only 

Md  in  tha  C>i  it  conaiats  principally  of  two  seven    bundles  of  origin,  and  a   single   long 

P°rtioas  whh  an  intervening  amailer  muscular  aponeurotic  septum,   and    in   the  Soeep   all 

™>^ntuated  at  the  centre  of  the  neck,  and  traces  of  the  latter  are  absent, 
oxineninp  the  clavicular  portion  of  the  tra*         The  Irantfenalii  eervicU  is  closely  adherent 

pnbs  to  (be  tendonof  thecleido-maatoidens.  to  the  trechelo-mastoideus.     Separated  froin 

"*  superior  or  more  superficial   belly  be-  the   former,   there   is  in    aome   ruminant*   k 

"wa  inplanled  into  the  humenia,  whife  ihe  muscle,  which  —  corresponding  with  that  por. 

■■"icrior  or  deeper  division   is   inserted   into  tion  of  the  sacro-lumbalts  in  man,  called  the 

■te  sttnnm.     At  their  upper  attachments  cervicalis  deacendens — stretches  from  between 

tV   dnplicitjp    is    very   apparent,    the    broad  the  transverse   apophyses  of  several   of  the 

^'"cnhr  part  being  united  to  the  liguncntum  lower  cervical  vertebrs   to   the  oblique  and 

*°rhc.  and  the  rounded  tendon  being  Gied  tranaverse  processes  of  certain  of  the  dorsal 

■°  the  mastoid  apophysis.  segments.     Meckel  alludes  to  this  peculiarity 

.  After  removing  the  trvpedus,  our  attention  in  the  Horse. 

■  ■*  oocc  directed  to  a  lar^  broad  muscle.        The  tce/rtd  muscles,  three  in  Dumber  og 

^^^  >B  the  humnn  subject  i*  represented  by  nther  side,  are  very   long  and    powerfully 

***  ipirmi  capifit  and  tpien.  eervieU.     In  the  developed  in  the  Camel  and  Oiraflt,  prcaentii^ 

in  the  latter,  according  to  Prof^  Owen,  four 

*  lltBolr,tc  distinct  niinea,  wbidi  take  thdr  origin  "from 
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the  fourth,  fifth,  sixth,  and  seventh  cervical    pressed  laterally,  to  favour  nmacuhr  ittidw 

vertebrae,  and  are  inserted  into  the  manubrium    ment.    Their  peculiar  figure  is  due  to  tbc 

stemi  and  first  rib.*'     In  the  Sheep  the  fleshy  jsy,^  351^ 

bundles  are  very  small ;  they  also  arise  from 

the  lowermost  four  cervical  vertebrae ;  but  in 

the  Camel  they  are  connected  to  all  the  bones 

of  the  neck,  except  the  dentata,  the  posterior 

scalenus  being  particularly  short,  and  only 

attached  to  the  last. 

The  longus  coiii  and  recH  have  a  similar 
disposition  to  those  of  Man.  The  former  is 
divided  into  a  superficial  and  deep  portion, 
the  latter  division  extending  as  far  back  as  the 
third  vertebne  of  the  thorax.  In  the  Camel 
this  muscle  exhibits  an  increase  of  develop- 
ment proportionate  with  the  elongated  neck, 
its  posterior  attachment  commencing  at  the 
body  of  the  fourth  dorsal  segment.  The 
redut  capitis  anticut^  major  and  minor^  are 
comparatively  insignificant  in  all  ruminants 
and  soltpeds. 

The  muscular  arrangements  at  the  fore-part 
of  the  neck  present  many  points  of  interest;    Hifoid  btmu  of  the  SkeegK    (From  Lonl  C«O.Sot 
for  example,  —  the  stemo-cleido-mastoideus  Museimi.) 

of  anthropotomists  is  represented  in  the  ma-  presence  of  two  apopfayaea  at  the  teapnl 
jority  of  mammifers  by  two  distinct  muscles,  extremity  (a  a,  b  b)  and  it  is  bf  the  tupa** 
The  first  of  these,  the  stemo'tnattoideui  or  process  that  the  bony  chain  is  cooaecui! 
maxlUarit,  is  a  slender  fleshy  band  which  with  the  cranium.  In  the  Horse  these  boar* 
divides  near  the  middle  and  fore-part  of  the  are  proportionally  longer,  but  thej  ireihoftcr 
neck  into  two  portions,  one  being  inserted  a  in  the  Camelidae  than  m  the  t)pical  raniana 
little  in  front  of  the  angle  of  the  lower  jaw.  In  Man  the  styloid  proceaaea  of  the  tcaBpon. 
and  the  other  becoming  attached  to  the  are  homologous  with  the  stylo-hyda.  Tk 
mastoid  process.  In  the  Sheep  the  anterior  second  pair  or  ept-fyaig  (2, 2)  are  Mttfcitorr 
tendon  extends  as  far  forward  as  the  zygo-  between  the  first  and  third  aeriea  of  owdo. 
matic  arch,  and  immediately  behind  the  jaw  and  complete  a  right  angle,  foraaad  b}  ^ 
the  muscle  is  united  to  the  deltoides,  beneath  relatively  horiaontal  and  vertical  positioa  </ 
which  it  is  also  connected  to  the  reciuM  those  bones ;  they  have  an  iiia%aificaac  ip* 
capitis  anticus  major  by  an  intervening  ten-  pearance  in  most  of  the  genera,  but  attaia  a 
don.  In  the  Camels  this  muscle  is  fleshy  the  Camels  a  coniddefable  aiae.  Moretbst 
throughout  its  entire  extent,  and  at  the  lower  two  nodules  are  aoroedmea  preseoL  Tk( 
part  IS  joined  to  its  fellow  of  the  opposite  epi-hyals  are  most  conspicuous  in  the  carD- 
side ;  superiorly,  its  tendons  are  fixed  —  one  vorous  mammifers,  but  in  the  hnmao  aalvai 
to  the  mastoid  process,  and  another  to  the  are  merely  represented  by  two  lom  ^ 
maxilla  over  the  region  of  the  submaxillary  mentous  bands,  which  in  m  lew  instanrei  hr- 
gland.    The  characters  and  position  of  this    bMn  found  ossified.   The  thinl  pair  or 


muscle  are  precisely  similar  in  the  Oindle.    karats  (S,  3)  have  a  nearly  vcrocal  pf^B* 


The  situation  of  the  cleido-mastoideus  has    when  the  head  is  raised,  and  they 

been  already  indicated  in  the  description  of   with  the  epi-hyals,  the  leaaer  oocnoa  wbci  « 


the  tripartite  deltoides.  ^  ^  Man  are  feebly  indicated,  beiqc  i 

Hyoid   apparatus,  —  Before  noticing   the  only  by  two  small  piaifbnn  nodttaes 

muscles  connected  with  the  os  h^oidea  it  is  articulated  to  the  body  of  the  hyoii  v^ 

necessary  to  direct  attention  to  its  osseous  forming,  as  in  the  preaent  inafanff,  ■  ^ 

framework.  angle  with  the  greater  comnn.    In  tbc  ivpn 

The  hyoid  bone  is  made  up  of  a  congeriea  ruminants  these  elementa  are  larger  tkaa  i^ 

of  ossicles  more  or  less  consolidated,  having  ejMiyals,  but  in  the  Dromedaffy,  auufiS*** 

relation  to  totally  different  parts  of  the  ske-  Duvemoy,  this  character  ia  revcneiL    ^ 

leton,  but  here  associated  together  for  the  body  of  the  hyoid  or  basiJh/ai  (4X  ^^^ 

threefold  purpose  of  supporting  the  tongue  angular  form,  ia  placed  below  the  ectas-'* 

and  larynx,  and  affording  a  point  tPappui  for  hyala  and  anterior  to  the  greater  umbm*  ^ 

the  muscles  destined  to  act  upon  these  oigans.  four  ossicles  of  which  they  tofecher  coet*^ 

In  the  ruminant,  as  in  Solipeda,  nine  distinct  being  articulated  to  the  extreasMa  ti  r* 


elements  may  be  recognised,  arranged  in  four    lateral  apoph^raea  on  either  aide.    Thtfv  ' 
pairs,  the  ninth  piece  being  represented  by  the    generally  a  ahght  boking  at  the  wttam  ^ 


body  or  Aoit-Ayo/ bone.  Fig.  351.  indicates  the    middle  part,  mdicative  of  the 

relation  of  these  parts  in  the  sheep.    Com-    antero-poatorior   elongation,   which  (rtf:^ 


mencing  from  above,  the  first  pau* — the  styloid  becomes  very  manifest  in  other  t«iiw*^ 

bones  ^*  or  Btylo'hjfals  (1,  1)  are  seen  to  have  and  more  particularly  in  barda ;  it  ia  iv  tf* 

an  enormous  longitudinal  development,  being  point  that  an  additional  elemeni^thc  ff** 

also   aomewhat   bammcr-thi^MMl   apd   com-  lingual  bone  or  ffesaD-A|aaf-— Is '''*'*'''^'' 
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wmy  of  die  aWao  and  piscine  families,  traces  named  families  and  in  the  Pachydermata  there 

of  it  tbo  appearing  in  Solipeda  and  other  is  likewise  a  special  muscle  termed  the  mtuto^ 

quadnipeds ;  it  is  remarkably  lai^e  in  the  tiyloid ;  it  is  snort  and  triangular,  and,  arising 

fiev.  In  Cameiidie  the  basi-hval  presents  no  from  the  mastoid  process  of  the  temponu 

•oterior  protubenmce.    The  fourth  pair  or  bone,  becomes  inserted  into  the  inferior  apo- 

lifchkyait  —  bypo-branchials  of  fishes  and  physis  of  the  hammer-shaped  extremity  of  the 

unpiubia— (A.  6)  represent  the  greater  cornua  stylo-hyal  element  or  styloid  bone,  immediately 

of  the  anthropotomist,  but  in  certain  mam-  above  the  origin  of  the  tendon  of  the  stylo-* 

B^tn,  u  io  toe  family  under  consideration,  hyoid  muscle.    The  myh-Ajfoid  is  distinctly 

tlwtr  eitent  of  derdopment  is  subordinate  to  double,  the  anterior  bundle  having  an  extended 

tbtt  of  the  lesser  horns.    In  birds,  on  the  lon^tudinal  development,  while  the  posterior 

odicr  hand,  the  length  of  the  thyro-hyals  is  division  is  short,  and  has  its  fibres  directed 

eitfeme,  the  lesser  cornua  being  either  nidi-  transversely  outward.    The  genio^hvoidt   of 

ioencaiy,  or  altogether  absent.*  either  side  are  incorporated  at  Uie  middle  line. 

Tbe  muscles  proper  to  the  hyoid  chain  of  In  the  foregoing  description  of  the  muscles 

tnoes  preMtt  many  interesting  modifications,  connected  wiSi  the  hyoid  apparatus  we  have 

7^  itermhl^foidM  and  sterno'thynidt  (which  in  intentionally  omitted  those  of  the  Giraffe,  pre- 

NiiB  and  mammifera  generally,  remain  distinct  ferring,  on  account  of  the  peculiar  interest 

tivmi^KNit  their  entire  extent),  are  united  which  the  muscular  arrangements  of  this  ani- 

I  bdow  io  tbe  majority  of  ruminants,  their  com-  mal  present,  to  treat  of  them  separafely.    We 

•   BOO  band  of  ongin  dividing  near  the  middle  of  quote  at  lensth,  therefore,  from  the  accurate 

tteaerk,  the  larger  division  being  connected  researches  of  Professor  Owen.*     '*  The  myto* 

to  the  hyoid  bone.     Meckel  states  that  the  kyoideut  is  a  thick  and  strong  muscle ,  it 

'^'nio-byoid  is  entirely  absent  in  the  Camel,  arises  from  the  whole  of  the  internal  surface 

lad  Darcmoy  remarks  the  same  peculiarity  of  the  lower  jaw,  and  is  inserted  principally 

m  die  Sbeep ;  but  Ourit  figures  the  upper  part  into   the  rapAr,  or  longitudinal  commissure, 

of  it  in  the  bitter  animal  and  in  the  Ox.    A  dividing  it  from  its  fellow  of  the  opposite 

nucle  analogous  to  the  omo-hyM  presents  a  side.     It  adheres  firmly  to  the  gemo'hycidcut : 

fanarkabte  difference  of  origin,  relatively,  in  this  arises  by  a  well  marked  tendon  (rom  the 

i^  topical  ruminants,  the  Camel  and    the  posterior  rugous  surface  of  the  symphysis 

^"fiSc,   In  the  Sheep  it  originates,  according  menti,  and    has  the  usual  insertion.      The 

to  Meckel,  in  the  form  of  a  muscular  band  of  ^emo^glotsut  arises  by  a  tendon  close  to  the 

(ooadenble  dimensions,  which  is  given  off  inner  side  of  the  tendon  of  the  g<nno-A^oM£rt»; 

h  <be  rectus  capitis  anticus  major,  and  leaves  its  fleshy  belly  has  a  considerable  antero- 

^  Dasde  at  a  point  corresponding  to  the  posterior  extent,  and  diminishes  to  a  very 

uuni  cervical  vertebra  to  be  inserted  into  the  thin  edge  at  its  anterior  margin.    The  digts- 

k}oid  imoiediateiy  behind  the  attachment  of  tricus  has  the  usual  origin,  and  is  inserted, 

^  tbyro-byoid  muscle.    Its  relation  in  the  broad  and  thick,  into  the  under  side  of  the 

<'<nie  will  be  reverted  to  presently.    In  the  lower  jaw.     The  ttyUhhyaid  is  external  to  the 

^^■d  tbe  disposition  of  this  structure  is  ex-  digasiricus,  and  is  remarkable  for  the  slender- 

^tBeff  complicated.    From  the  researches  ness  and  length  of  its  cameous  part.    The 

^  Meckel  we  learn  that  it  arises  from  the  most  interesting  modifications  in  the  muscles 

*(Bior  division  of  the  transverse  process  of  of  the  os  hyoidtt  were  found  in  those  which 

tte^wrth  cervical  vertebra,  and  is  confounded  retract  that  bone.    The  muscle  which,  as  in 

aoir  its  eonunencement  with  the  lowermost  some  other  ruminants,  combines  the  offices  of 

'^'ftile  of  tbe  stfaight  anterior  muscle  of  the  the  itemo'thyroidtu*  and  stcmwhyoidcus,  arises 

^^  i  it  subsequently  divides  into  three  por-  in  the  Giraffe  by  a  single  long  and  slender 

<)«tt>  die  fint  becoming  inserted  into  the  cameous  portion  fi^m  tne  anterior  extremity 

^o9tr  hp,  the  second  going  to  the  posterior  of  the  sternum ;  this  single  fleshy  origin  ia 

<woa  of  tbe  byind,  and  ue  third  attaching  nine  inches  long,  and  terminates  m  a  single 

4>elf  to  the  lower  jaw.  upon  which  it  acts  as  a  round  tendon,  which  is  six  inches  long;  Uie 

pi>«cfful  depressor.    Professor  Goodsir  has  tendon  then  divides  into  two,  and  each  di« 

'cvarked  to  ua  that  an  anomaly  analogous  to  vision  soon  becomes  fleshy,  and  so  continues 

^  latter  distribation  is  sometimes  seen  in  for  about  sixteen  inches ;  then  each  division 

tbe  human  sub^ject.    The  tt^h'hyoid,  which  is  again  becomes  tendinous  for  the  extent  of 

abwentiaeertainCaniivora,  its  place  being  sup-  two  inches,  and  ultimately  cameous  again, 

fbed  by  a  narrow  muscle  termed  the  onv/oarfo-  when  it  is  inserted  into  the  side  of  the  thy- 

^■'''a&i,  is  preaent  in  the  Ruminantia,  where  roid  cartilage,  and  b  thence  continued  in  the 

^  latter  anacle  appears  as  a  prolongation  of  form  of  a  fascia  into  the  os  hyoides.    We  have 

M  Kylo-hyoid  rather  than  as  adistinct  muscle,  in  this  alternation  of  a  contractile  with  a  non- 

fbe  fint  of  thew  two  muscles  —  regarding  contractile  tissue  a  striking  example  of  the  use 

^CBB  as  such — proceeds  by  a  long  tendon  of  tendon  in  limiting  the  length  of  the  car- 

^Bi  the  posterior  and  inferior  apophysis  of  neous  or  contractile  part  of  a  muscle  to  the 

te  uyiaii  bone,  to  be  attached  below  to  the  extent  of  nootion  required  to  be  produced  in 

■ate  of  the  Chvroid  cornua ;  the  cero/oidb-  the  part  to  which  the  muscle  is  attached. 

^tfrmiis  also    descends  obliquely  from    the  Had  the  stemo-thyroideus  been  continued 

HHer  bom  to  tbe  greater.    lit  both  the  above-  fleshy  as  usual  from  its  origin  through  the 

*  Sea  art  Toiroua.  *  Memoir,  L  c.  p.  282. 
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ivhole  leneth  of  the  neck  to  its  insertion,  it  is        Mutdn  <f  ike  tkomUer  mdfirt  jjat.— TW 

obvious  that  a  great  proportion  of  the  mus-  irapenus  has  already  been  ooondcrad.  The 

cular  fibres  would  have  been  useless;  for  as  iSftu/orangtifif  tca/iv^ (8,^.3500 nria Bole 

these  have  the  power  of  shortening  themselves  from  the  ordinary  mammiieffoas  tjfpe.  TW 

by  their  contractility  only  one->third  of  their  rkomboideut  (9)  is  osually  represeated  bf  t«o 

own  length,  if  they  had  been  continued  from  muscles,  r.  mmar  and  r*  sm^;  ^  kmg, 

end  to  end  in  the  iiemo4hyroideij  they  would  sometimes  called  the  superior,  arises  ia  ik 

have  been  able  to  draw  the  larynx  and  oi  Sheep  from  the  ligamentum  nochB  si  fir 

hymdei    one-third    of   the    way  down    the  forward  as  the  second  vertebra  of  the  seek, 

neck  ;  such  displacement,  however,  is  neither  and  the  latter,  or  rktmboidemi  k^srior^^netoM 

required  nor  indeed  compatible  with  the  me-  from  the  spines  of  the  first  two  orthracdor* 

chanical  connections  of  the  parts  ;  but,  by  the  sal  vertebrv,  the  fibres  of  both  mamnn  u 

intervention  of  long  and  slender  tendons,  the  be  inserted  into  ^e  upper  bonier  of  ne  la- 

c^uantity  of  the  contractile  fibre  b  dul^  appor-  pula.    In  the  Hone  tne  rousde  is  ao^  ai 

tioned  to  the  extent  of  motion  required  for  extends  forward  to  the  ocdpnt,  but  m  «>t 

the  larynx  and  o$  hyoidet.    The  muscle  anA-  connected  superiorly  to  the  cervicd  lytst 

logons  to  the  omo-^yoideut  of  other  animals.  It  is  very  feebly  developed  in  the  Csf<,|iw 

is  adjusted  to  its  office  bjr  a  different  and  ing  only  from  the  spines  of  the  two  mtmx 

more  simple  modification  ;  instead  of  having  dorsal  vertebrae  to  tne  posterior  aqgle «( tt 

a  remote  origin  from  the  shoulder-blade,  its  scapula.    In  certain  Pach^dermata  and  iict 

fixed  point  of  attachment  is  brought  forward  Cetacea  its  appearance  n  still  more  iaK* 

to  the  nearest  bone  (the  third  cervical  ver*  nificant,  but  it  is  particularly  larje  ■  w 

tebra)  from  which  it  could  act  upon  the  os  carnivorous  mammals  and  io  the  Oraitbof^)*- 

hycidei  with  due  power  and  extent  of  con*  chus.    In  the  Giraffe  it  u  inserted,  like  ttc 

traction.     Its  insertion  is  by  a  small  round  largely  developed  serratua  mam^  into  the  cv* 

tendon."  tilage  surrounding  the  base  of  the  scapula;  ui 

The  muscles  of  the  back  and  tail  present  in  reference  to  the  use  of  this  stmctae  P  - 

few  deviations  worthy  of  remark.    Tne  j/iiii-  Owen  observes  that  *'  as  the  fore-part  of  ee 

alU  and  hngitumuM  dorn  exhibit  the  same  trunk  is,  as  it  were,  slunf;  upon  the  two  p^ 

attachments  as  in  Solipeda.    The  tacro-lum'^  tcrrati  muscles  which  principally  ta^f^  ^ 

baUt  is  proportionately  strong  in  ruminants,  weight  of  the  remarkably  deep  chert  of  tic 

The  aemupmalii  colli,  according  to  the  ob-  Giraffe,  the  interposition  of  the  ebttic  c«* 

servations  of  Meckel,  is  very  largely  developed  tiUges  between  the  upper  attachments  of  t*< 

in  the  Camel,  originating  from  the  spinous  muscles  and  the  capitals  of  the  bony  colsKf > 

apophyses  as  well  as  from   the  transverse  of  the  two  fore-l^s,  rauat  be  attended  vc£ 

prbcesses  of  the  five  or  six  anterior  dorsal  the  same  advantage  as  is  obtained  bf  ^a^ 

vertebrae.    These  additional  points  of  origin,  the  body  of  a  coach  upon  elastic  spriacv'  * 

while  they  afford  a  greater  leverage  power.  The  serratnt  magnui  or  major  (10^  10) »  n- 

constitute  at  the  same  time  an  important  pe-  ceedins;ly  strong  in  this  order.   In  qoadr  ^* 

culiarity  in  this  long-necked  animal.  generaliy,  it  differs  from  the  huana  suNct^  i 

The  diaphragm  fyf\i\c\i  is  present  in  allmam<*  presenting  a  cervical  attachment  in  a^'> 

mifera,  exhibits  three  opening  for  the  fjassage  to  its  costal  connection.     In  the  Sheep  it  ^ 

of  the  aorta,  oesophagus,  and  mferior  vena  cava,  no  less  than  thirteen  bundles  of  origm.  nr> 

A  very  remarkable  feature  exists  in  connection  of  which  come  off  from  a  cormpoadaK  ■-** 

with  this  muscle  in  the  Camelidae.  It  consists  ber  of  the  superior  ribs,  the  tc»ainiiit  >^ 

in  the  presence  of  a  small  bone  situated  near  proceeding  from  the  transvene  apopb}««'' 

the  margin  ofthe  central  tendon.  Meckel  states  the  third  to  the  last  cervical  vencfamis'-* 

that  Dr.  Joeger  was  the  first  to  direct  attention  sive.    In  other  ruminants  there  is  a  t-*** 

to  this  anomaly  in  the  Dromedary  and  in  the  numerical  variation  in  regard  to  the  tc<« 

Vicugna^,  the  observation  being  subseouently  digitations,  but  their  general  dispoaitioQ  »  -'-' 

confirmed  by  Dr.  Leuckart  and  himself.     In  same^  being  in  alt  cases  aubaeqsoitly  ctf^' 

thetwo-humped  or  Bactrian  Camel  its  presence  and  implanted  into  the  base  of  the  MSfi-* 

was  overlooked  by  the  original  discoverer,  there  forming,  in  conjuncttoo  wiih  the  r> 

but  afterwards  asrercained  by  Meckel  to  oc*  pezius,  a  sling-like  support   to  the  saicn' 

cur  in  this  species  also.    The  bone  offers  extremity.    The  serratut  wtmar  has  sa  r 

slight  variations  according  to  the  age  of  the  rangement  in  mammiferm  simiiar  to  chii  ^ 

individual ;  it  is  thin  and  rather  more  than  its  anologue,  the  lesser  pectoral  of  the  iVJi 

two  inches  long  in  the  adult  Camel;  in  the  subject;  but  in  the  latter  it  la  inserird  r-* 

Vicugna  it  is  but  feebly  developed.    Its  so-  the  coracoid  apophysis  of  the  scapuk  «t  -- 

lidity  IS  not  acquired  until  a  kite  period,  for,  in  the  former  it  is  usually  connected  ^>  t' ' 

in  a  Dromedary  about  two  years  old,  the  car-  humerus.     In  manpr  camivoroua,  cdeao-'* 

tilaginous  matrix  only  was  discernible.    In  and  marsupial  fiunibca  this  muade  is  caoit  - 

conclusion  it  may  be  said  that  this  osseous  wanting. 

formation  is  apparently  desisned  to  give  sun-        The  la^Mtimm  dorn  (18,.^*  5M.)  >■  •>■*" 

port  to  the  diaphragm,  which  is  of  great  bulk  what  feebly  developed  in  nuMaaacs*  htf  ^ 

in  these  animab.  attachments  are  similar  to  those  ia  Msn.  T:/ 

pcdoralit  major  ( 13,^.H0Jiaj  -nria^r./ 

*  SyiL  dor  wgloidL  Anst.  (Fr.  edit,  torn.  vL 
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grenter,  and  difided  into  two,— a  small  fleshy 
bundle  proceeding  from  the  anterior  extremity 
of  the  sternum  to  the  lower  part  of  the 
fiumenis,  and    a   larger    mass    coming   off 
from  die  whole  length  of  the  sternum  pos- 
terior to  the  former,  its  fibres  passing  ob- 
liqaeiy  forward  to  be  inserted  into  the  external 
tuberosity  of  the  same  bone.    There  is  an  ad- 
ditional muscular  slip  in  the  Sheep  and  Horse, 
by  the  action  of  which  the  crossing  of  the 
fore-Icgs  is  produced ;  this  is  denominated  by 
hippotomists  the  amiihraekia&i  cammumt,   Cu- 
vier  remariu  the  same  muscle  m  Cetacea. 
Corresponding  to  the  scapular  division  of  the 
deltoid  in  the  human  subject,  there  is,  in  ru- 
miiuQts  and  soUpeds,  a  muscle  called  the  ab' 
(ketor  foHgut  bnuM  or  abd.  brack,  superior  (14, 
fS'  3M*)»  >t  generally  exhibits  two  points  of 

Fig.  352. 


^'po:^eiaihmr  of  wtmtekB  of  ike  fore  Smb  of  the 
<^.    (FitmiGnrit.) 

li  tvpn-siNiiatiis ;  2*  infrs-splnatas;  8,  abdactor 
bnru;  4,  aneooeiia  longus;  5,  exten.  cubiti  Ion- 
in^:  6,  aoeoD.  «xtenias;  7,  brachialU  intemu8{ 
<i»  deltoides ;  9. 9,  exten.  carpi  radialis ;  10,  ab- 
<Ia(tor  polUds;  11,  11,  extensor  digit  longior; 
If  12,  cxto.  digit,  breyior;  13,  18»  flexor  carpi 
vlaaxis  exterans. 

><tadiiaettt  aboTe,  one  at  the  spine  of  the 
^^^pula,  and  the  other  from  the  mfraFSpinous 
lu^  On  their  passage  down,  the  fibres 
^<>nlesce,  and  become  inserted  by  a  common 
tfmion  into  the  linea  aspera  of  the  humerus. 
Hie  external  scapular  musclea,  viz.,  thes«/»ra- 
Sfipp. 


tpmatut  Otjig.  352.)  and  mfia-tphuUtu  (2), 
are  powerfully  marked  in  this  order ;  the 
former  is  implanted  by  a  double  tendon  of 
insertion  into  the  anterior  and  internal  tuber- 
osities of  the  humerus,  the  latter  being  con- 
nected below  to  the  external  tuberosity.  The 
round  muscles  have  the  same  attachments  aa 
in  man,  but  the  teres  major  or  t.  extemvs  (3, 
fig.  353.)  is  in  Ruminantia  and  Solipeda  smaller 
than  the  teres  minor  or  t,  intermu  (%%fig>  353). 
The  sub-scapiilaris  (2,  2^.  353.)  is  of  large 
size,  and  subdivided. 

The  coraco'brtscbiaUs  (S,fig.  353.)  is  alwm 
present,  although  there  be  no  indication  of  a 
coracoid  apophysis ;  the  greater  part  of  the 
muscle  lies  deep,  and  is  connected  to  the 
inner  border  of  tne  upper  half  of  the  humerus, 
the  remainder  lying  more  superficially,  and 
continuing  as  mr  as  the  internal  condyle 
into  which  it  is  implanted.  The  biceps  bradm 
coraco-radioHs  ot  flexor  cubiii  hn^  (^^tfig* 
353.)  has  a  similar  disposition  to  its  analogue 
in  Man ;  but  in  Camivora  and  Solipeda,  where 
the  coracoid  process  is  absent,  it  exhibits  but 
one  head.  In  the  Bear,  according  to  Cuvier, 
the  absent  division  is  represented  by  a  mus- 
cular slip  passing  off  fit>m  the  coraco-brachi- 
alis.  Meckel  states  that  in  the  Camel  and 
Dromedary  the  apparently  single  tendon  of 
origin  arises  from  tne  margin  of  the  glenoid 
cavity  as  usual,  but  it  is  very  thick,  and  can 
easily  be  separated  into  two  portions,  which 
are  united  only  by  cellular  tissue.  These,  as 
they  pass  over  the  head  of  the  humerus, 
swell  out  and  enclose  between  them  a  sesa- 
moid body  consisting  of  fibro-cartilage  ;  the 
external  of  the  tendons  is  the  laiger,  and  also 
subdivides,  giving  off  a  strong  tendinous  cord 
which  becomes  incorporated  with  the  anti- 
brachial  aponeurosu.  The  brachiaUs  hUemus^ 
fyt  flexor  cubiti  longus  (7,flg.  352.  and  11,^. 
353.),  is  comparatively  weak.  In  the  typical 
ruminant  it  rises  from  the  posterior  and  ex- 
ternal part  of  the  neck  of  the  humerus,  but  in 
the  Camel  it  commences  lower  down  from  the 
middle  third  of  the  bone,  its  tendon  of  inser- 
tion in  all  cases  being  anterior  to  that  of  the 
long  flexor.  The  divisions  of  the  triceps  «r- 
tensor  cubiti  are  described  under  diflerent 
names  by  hippotomists,  but  this  disposition 
is  similar  to  that  of  Man.  The  extensor  cubiii 
longus  (bfflg.  353.)  is  the  extensor  magnus  of 
Bourgeut ;  the  extensor  brews  is  the  extensor 
medius  of  the  same  author,  and  the  aneoneous 
longus  of  Gurlt ;  the  brackialis  extemus  u  the 
extensor  brevis  ot  the  former  and  the  anconeus 
extemus  of  the  latter.  There  is  also  another 
muscle  termed  by  Qurlt  the  anconeus  intemus 
(7JSg.  353.). 

The  Ruminantia  and  Solipeda  are  generally 
described  as  possessing  neither  supinators  nor 
pronators,  but  the  above-named  author  ficurea 
in  the  Ox  a  small  muscular  bundle,  which  he 
calls  the  pronator  teres  (13,  fig,  353.)  ;  and 
moreover  Meckel  points  out  the  rudiments  of 
this  muscle  in  the  Camel,  remarking  at  the 
same  time  that  its  function  is  no  longer  that 
of  a  pronator  but  of  a  flexor.  The  extensor 
carpi  radio/is  (9,  fig.  352.)  is  suigle  in  the  Ca- 
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tneljdie,  u  in  the  Hone,  rising  from  the  ex-    to  be  implanted  into  t&e  hut  of  tk  tel 
tmial  coadvle  wid  inrerior  fourth  of  the  bu-    phslaogei  of  either  toe. 

ET,   asa.  Mtudet  ofUx  1mbm4  ami  iiwMW^nt 


«fc.faw««w«u{i5,;%.  aw.), 

feebly  mwiifcBted  in  all 
the  horizoDtal  podtion  i 
signifiotat  deTelopiMDt 


feebly  majiifcBted  in  all  quvlnipcdi^  on«  u 
the  horizoDtal  podtion  of  tbebodjibMub- 


from  the  cre*t  m  the  Siuin  ai 
receiTJug  id  its  passage  down  a  ftroag  twin 
from  the  leiuorfotda  laUe  ( 1  i.Jtg.  MS-) :  i* 
tendon  proper  to  the  ^ut«ui  becam  dmtW 
below  the  trochanter,  while  that  of  the  tnoc 
is  continued  on  in  front  of  the  tibja,  petfani- 
ing  in  looie  measure  the  office  of  afleur.  TV 
bieeptfemorit  or  vaitutltMgu<ilTioaitii{\' 
I8,jig. 349.), it smuscle of ittiknie pr  -— 
in  this  order  and  in  aolipeds.  It 
by  two  distuct  heads,  one  of  wlacfa  pncaa 
from  the  tail  and  ncro-aciatic  bada,  mJ» 
other  come*  off  from  the  tabviMty  of  it 
ischium  ;  the  fibres  of  both  pncted  inn- 
ward,  and  are  inserted,  the  foniKr  dudh  aa 
the  head  of  the  tibia,  and  the  latia  iiu  ^ 
general  aponeurotic  corerin^  of  the  k^  l> 
consequence  of  the  poatenor  bonlv  oC  ik 
front  division  overlappine  th«  iiehvlic  po- 
tion, there  results  a  welT  marked  gno"  " 
rapli6,  formioc  a  characteristic  featnieeiir' 
nally  on  the  Klin  as  when  the  nusde  is  i*  «- 
tion;  this  is  betIM  seen  in  the  Hone.  IWr- 
rangementa  of  the  inonu  ni/nwaj  ( 17^- IM' 1- 
glulau  mediiu  (18),  and  swn^ai  (DX  ■> 
^yrifonmi,  are  aimiltir  to  thoae  in  Hia,  diet- 
ing mainly  in  proportion,  the  last  aaned  bn; 
particularly  small ;  the  same  obacrralioo  ^^ 
more  or  less  to  the  oblimttK  rilrrtm  ni 
mlmnu,  the  genrlB,  quadtmtut  fimon,  i^ 
and  adductom,  the  two  croups  of  mtaca 
comprehended  under  the  Utter  liilo  ba; 
Dt^  tag^  of  RKMiu  of  lilt  fort-limb  of  it>  Ox,    chiefly  interesting  on  account  of  ihdr  pm 

aaetdfrtm  n-iMm.     C^ro"  GurlL)  £^  gnd  strcl^. 

1,  >apni->)iuuitiu  ',    i,  !,  aubauiinliris ;   2',  teres         Having   already  extended    our  ■tslofia: 

miBor;8,t.r«msjori4.1.d»ini|.dw»i;  6,«-  Je^riptjon,  beyond  the  ptcacrftwd  li>iu.  • 

r°i»"™n.'rr»rL"™h'Si^rrpU!;r.7i.  -conclude  thb  pan  of  our  «.bje«  by  A^ 

mijor;  lO-bimpsbrKhii;  ll.brschiallilntemiu;  that    the    muscles  of  the   hind  leg  t«»« 

15,  exirau.  csrpl  rwlisUii   13,  proostor  Itnti  those   of   Bolipeda  so   cloady  nscanct<> 
14,aexDrurpi  rsdlalisi  16, Sexor dJgiL sablimli ;  demand  a  separate  notice,  wfa3e  Umk  *c^* 

16.  Bex.  Barpi  ulnsris  inwmus.  uj^n    the   digJU   ha»e  the  sane  gnwal  U- 
merua  to  be  inserted  into  the  base  of  the  can-    position  as  in  the  fore  limb. 

non  bone  at  the  fore-part.     Antagonistic  to  iNTEOUKENTiar    Srsma.  —  Vada  tt* 

this,  is  the ^for  carpi  radialu  ili.Jig.  352.),  bead  we  proceed  to  indicate  Tcry  bricii  ctP» 

the  tendoo  of  which  is  connected  to  the  base  peculiarities  of  the  hair,  and  more  paniraW^' 

of  the  cannon  bone  behind.    The  tendons  of  the  elastic  cuiihion  of  the  s^c  of  the  faiM.  ^ 

the  extemorrt  digilonaa  longhr  (II)  and  Arc-  the  remariiable  protuberaocea  sitorted  sa '.*> 

nor   [12,  ^.   352.)  separate  in  front  of  the  back  of  the  Camel. 

foot,  the  dinsions  of  the  former  being  inserted  While  the  growth  andcooditiaao/iken^ 

into  the  base  of  the  ultimate  bones  of  the  cular  laj«r  of  the  skb  in  the  difatnt  di^< 

toes,  and  those  of  the  latter  into  the  distal  of  ruminants   is  of  the  highest   impera** 

extremities  of  the  pcnullimale  phalanges.     A  in  an  economic  point  of  view,  it  is  dm  ti( 

muscle  corresponding  to  the  abdurlor  poUkit  less  certain  that  the  phases  of  dcickftf'^ 

(10)  is  present,  notwithstanding  the  absence  through   which    the   integuMMJitarj  ""rnK 

of  the  thumb,  and   becomes  attached  to  the  passes  —  its  varied  aspect  and  pvki4ic~<  ■- 

inner  aspect  of  the  inferior  end  of  the  cannon  renewal,  together  with    the  caM«s  wbra  ^ 

bone.    The ^"orei  carpi  ulaarU  rrlermu  Its)  duce  Such  changes  —  are  iBaltm  af  kfk  s- 

and  inlcrauj  ('6,^.  352.)  are  both  inHertcU  terest  to  the  physiologist, 

into  the  pitifurni  lione.      The  tendons  of  the  In  no  group  of  mammifi.iuua  ^m^iV^'' 

Jlcror  digitorum  ittblmu  (IJ,^.  35£.)  and  of  have  we   a     iDor«  alriiinc  exsfJr  ti  '•^' 

thc^vr.  dk^.  prttfuadiu  prrfoiBKi  remain  dis-  adaptation  of  stmcturs  toioe  e»i|cnie^" 

tinct,  the  Utter  piercing  the  former  ax  usual,  creature  than  oblaios  io  the  rcmatisUr  A^** 
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ump,  ud  b  the  cushion-like  sole-pad  of  the  the  antlers.     These  origans  occupied  our  at- 

Dromedary,  tendon  when  describing  the  analomical  reloff 

The  bump  conusts   essentially  of  adipoH  tions  and  development  of  the  horns  ;  but,  ai 

msCter,  developed  in  the  subcutaneous  areolar  some    physiologiiits   are   disposed    to   regard 

•ubatsnce,  its  secreting  cells  having  undergone  them  as  part  of  the  demio- skeleton,  ne  take 

wi  eitraonhnary  locaT  increase.     To  support  this  opportunity  of  reverting  to  the  subject* 

>ucb  a  mass,  the  connecting  tissue  exhibits  a  If  such  a  view  as  the  one  here  mentionL-d  be 

MiTeipanding  augmentation,  the  fibres  assum-  not  supported  by  the  mode  of  growth,  it  ac- 

i^  the  character  of  ligamentous  bands,  which  quires  neTertheless  on  appearance  of  consist- 

sre  Grraly  united  below  to  [he  capitals  of  the  ency  when  we  bear  in  mmd  tbat  the  biuiubI 

bony  columns   of  the   dorsal   vertebrx.     Id  (bedding   of  the   horns   takes  jilace  content* 

rderence  to  the  function  of  this  growth  tra-  poraneously  with  that  of  tfae  hair.   By  others, 

TcUera  have  ascertained   beyond  all  contro-  this  BiaiultHneoui  loss  of  structure  is  regarded 

<vny  that    it    Mrves    as   a    store-house   of  as  a  mere  coincidence,  affording  no  proof,  they 

nourishment,  affording  to  the  animal,  in  con-  say,  of  the   int^unientary  character   of  the 

junction  with  the  stomachal  water-cells,  a  pro-  cranial   outerowths,  but   rather  indicating  a 

tiiioa  against  the  inanition  which   long  jour-  apeciol  provision,  for  the  explanation  of  which 

mp  would  otherwise  eiitdl.     In  accord  with  we  are  to  look  to  another  source.    This  ar- 

ihii  Hlaiement,  it  has  been  observed  that  the  ^imient  is  followed  up  by  assuming  that,  were 

bump  of  the  Dromedary  becomes  attenuated  it  not  for  the  change  uluded  to,  the   young 

sod  reduced  under  circumstances  of  impover-  Deer  would  sustain   injury   from   the    buckt, 

isfiiuent,  while,  on  the  contrary,  it  is  marked  which,  at  the  period  of  the  full  evolution  of 

bj  rapid   increase   and    ultimate    plumpness  the  antlers,  exhibit  a  destructive  and  relentless 

vbcD  the  supply  of  food  is  abundant.  ferocity.     After  the  loss  of  the  offensive  wea- 

The  general   character  of  the  dermal   en-  pons,  it  is  well  known  that  their  disposition 

velone  m  Camelids  deserves  little  comment ;  acquires  a  milder   habit.     In   furtherance   of 

tbe  hair  i«  coarse  and  shaggy  in  the  typical  this  view  of  the  question  we  are  likewise  re- 

•pecies,  and  of  a  soft  woolly  texture  in  the  minded  that  it  is  necessary  to  associate  the 

Auchenia*,  where   it   is  also  very  long.     At  persistency  of  the  horns  of  the  tiiraffe  with 

cnaia  points  it  acquirea  in  the  Camel  a  rieid  the  equally  well  ascertained  fact,  that  in  this 

hrislle-Uke    character,   this    being    especially  aberrant  cervine  genus,  there  is,  as  in  Cervida 

aunileit  at  the  under  part  of  the  feet,  near  proper,   a   periodical   desqnammacion   of  the 

tbe  atsrgh).     In  this  spot,  bowerer,  the  hairs  cuticle  not  affecting  the  buiry  covering  of  the 

n  wanly,  and  tfaey  are  entirely  absent  for  a  cranial  epipbyiies,  and  involving  no  subsequent 

•iQall  space,  over  the  so-called  knees,  and  at  alteration  in  the  animal's  psychical  charatter, 

tbe  uniler  and  fbre-part  of  the  chest,  where  which.underordinaryinfluences.iB proverbially 

frum  constant  pressure  dunng  the  recumbent  gentle,  and  always  the  same. 

Ciure  of  the  body,  the  cuticle  acquires  a  In  a  former  part  of  this  article,  reference 

ay  consistency.    These  caUosities  are  not  has  been  made  to  the  epidermic  nature  of  the 

(nient  in  the  Llama.  corneous   iovcsiment   of  the   bony   cores   in 

()ne  of   the   most    interesting   anatomical  canccmiia,  and  the  extension  of  it  found  pro- 

^res,  forming   a  distinction   between  the  lon^  over  the  frontal  region  in  the  Buffiiloes, 

(■a  camcttue  genera,  consists  in  the  degree  of  a  tnbc  exhibiting  an  approach  to  the  Pachv- 

orpnisation  of  the  foot-p«d  and  corneous  in-  dermata  in  many  respects,  and  more  especially 

'rmient  of  the  toes.    In  the  Camels,  properly  in  the  organiaalion  of  the  hide,  which  has  a 

■>  called,  the  digits  are  more  or  less  com-  leathery  consistence,  and  is  scantily  provided 

plnHy  imbedded  in  the  broad  elastic  cuabiou  with  stiff  bristly  hair. 

vbuh   cxteoda    for   a  considerable    distance  In   conclusion   we   mav   remark   that    the 

^tfnWj  on  either  side  of  the   foot,  binding  cloven  condition  of  the  noof  in   the  typical 

Md  fiimg  the  phalanges  immoveably  together ;  ruminant  is  evidently  designed  to  impart  iight> 

■bileat  the  same  time  it  is  particularly  worthy  ness  and  elasticity  to  the  spring  -,  and,  in  order 

rf  remark,  that  the  hoofs  are  merely  repre-  jk-   ge* 

■nited  by  two  rudimentary  nails  situated  on  "* 
the  dorsal  surlsce  of  the  tip  of  each  toe.  In 
tbe  Uanna  the  aole-pad  is  double  and  narrow, 
ach  division  being  limited  to  one  side  of  the 
^•cn  foot,  while  the  nails,  instead  of  being 
*nk,  are  vetv  powerfully  developed,  and 
foogly  curretl.  In  consequence,  therefore, 
<^  the  easy  Mfiaration  of  the  toes,  combined 
■ith  ihe  modifications  of  tbe  pad  and  hoof 
'tre  refemd  to.  it  is  at  once  evident  that 
>>ch  a  coaditioa  of  the  foot  is  peculiarly 
'i'pttii  to  an  animal  whose  life  is  destined 
■3  be  spent,  unlike  that  of  his  more  highly 
t^ucd  congener,  on  the  rugged  slopes  and 
(■mipico  Ma  mountainous  district. 

Id  the  aolid-homed  Kuminantin   very  im- 

P^^tast  cbuifci  coexist  with  the  shedding  uf  /bof  afOu.  Shop. 
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to  give  full  effect  to  such  an  arrangement, 
many  species  are  provided  with  a  special 
glandular  sebaceous  tbUicle  between  the  toes, 
whose  office  is  to  furnish  a  lubricating  secre- 
tion, calculated  to  prevent  injury  from  friction 
of  the  digits  one  apainst  the  other.  F^.  354. 
represents  the  position  and  dimensions  of  this 
organ  in  the  Sheep.  According  to  Sir  Charles 
Bell  there  is  yet  another  intention  in  thb  cloven 
form,  viz.,  that  of  aiding  the  voluntary  eleva- 
tion of  the  foot  when  it  has  sunk  deeply  into 
sofl  ground.  '*  We  may  observe,"  he  says, 
**  how  much  more  easily  the  Cow  withdraws 
her  foot  from  the  vieldmg  marain  of  a  river, 
than  the  Horse.  Tne  round  ana  concave  form 
of  the  Horse's  foot  is  attended  with  a  vacuum 
or  suction  as  it  is  withdrawn  ;  while  the  split 
and  conical  shaped  hoof  expands  in  sinkmg, 
and  is  easily  extricated."* 

DiGBSTivB  System.  —  Buccal  Cavity,  -^ 
The  lining  mucous  membrane  of  the  oral 
cavity  is  very  rough,  beinp  covered  throughout 
with  very  prominent  papillae.  At  the  roof  of 
the  mouth  they  have  a  flattened  form,  and  are 
arranged  in  parallel  rows,  producing  a  series  of 
ridges  or  bars,  the  margins  of  which  are  den- 
ticulated and  directed  backward.  They  are 
very  conspicuous  in  the  Camel,  and  in  the 
Giraffe  we  have  counted  from  fourteen  to 
eighteen  rows;  the  papiUs  of  the  anterior 
ridges,  however,  lose  much  of  their  linear 
arrangement.  Respecting  the  use  of  this  pe- 
culiar grooved  structure,  Mr.  John  Zaglas 
appears  to  have  offered  a  satisfactory  solu- 
lon.  Speaking  of  the  action  of  the  tongue 
during  deglutition,  he  savs,  **  I  may  here 
hazard  the  opinion,  that  tne  transverse  rugae 
on  the  palate  of  Man  and  the  lower  animals 
are  intended,  to  a  certain  extent,  for  the  sup- 
port of  the  tongue  in  the  act  of  elongating 
Itself  backwards.  The  varieties  which  they 
exhibit  coincide  with  what  would  appear  to 
be  required  in  the  relations  of  the  tongue  and 
oral  cavity.  In  Man,  in  whom  the  alveolar 
process  is  perpendicular,  they  are  slightly  de- 
veloped, and  situated  far  forward.  In  the 
lower  animals,  in  which  the  alveohir  process 
is  small  or  oblique,  the  rugae  are  situated 
farther  back,  and  are  more  fully  marked,  par- 
ticularly in  those  which  swallow  bulky  and 
comparatively  rough  morsels,  as  in  the  ru- 
minants and  solipeds."  f  The  oral  roof  of  the 
Giraffe  is  marked  by  an  extensive  deposit  of 
leaden-coloured  pigment,  stretching  from  the 
alveolar  margin  to  the  centre  of  the  palate ; 
small  isolated  patches  also  occurring  still  far- 
ther back.  A  callous  thickening  of  the  gum 
occupies  the  place  and  supersedes  the  function 
of  the  non<developed  intermaxillary  incisives. 
The  buccal  papillae  attain  their  greatest  size  in 
the  region  of  the  cheek  opposite  the  true  mo- 
lars. In  this  position  they  take  on  the  cha- 
racter of  homy  spines,  verv  like  those  seen  in 
the  oesophagus  of  the  Turtle.  They  have 
either  the  form  of  simple  elongated  cones,  or 
are  aggregated  together,  and  blended  so  as  to 

*  Bridgewater  TrettiM,  p.  92. 
t  GoocUir's  AnnaU  of  Anatomy  and  Pbjslolofnr. 
Part  11.  p.  122.  ^      -»^» 


present  two,  three,  or  even  four  pohilt. 
complicated  disposition  is  well  thovii  in  the  m^ 
companying  ^reQSg.  355,)from  theCknd;  ■ 

F^,  355. 
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the  Giraffe  thelongest  spines,  which  arefbllv  UT 
an  inch  in  length,  give  oft  seooodary  procoKk 
thus  resembling  very  closely  the  fungifiva  pi* 

Eillae  of  the  human  tongue  after  the  epitheB 
yet  has  been  removed.  Professor  i)«CB  » 
Of  opinion  that  the  principal  fbnctioa  of  tk« 
organs  consists  in  acfjustiog  the  boloi  dnnf 
mastication. 

Teeth.  —  Consistent  with  the  coapooad 
character  of  the  ruminant  stomach,  a  pin^e 
complexity  obtains  in  the  straduie  of  tte 
teeth,  at  least,  in  those  coneemed  ia  trt» 
rating  the  food. 

In  those  fiunilies  which  have  imeima  m  m 
lower  jaw  only,  these  exhibit  simple  tnadt^ 
crowns,  which  slant  horizoDtally  iorwaiid ;  ^ 
being  opposed  onlv  by  the  hardened  pm  s 
the  upper  jaw,  the  functioo  they  period 
during  the  act  of  feeding  ia  ntlicr  tte  * 
breaking  or  tearing,  than  cuttiag •  The  ad* 
is  accompanied  by  a  swinging  movfctt' 
the  head  forward,  the  powerful  nosdo^ 
serted  into  the  occiput  along  with  the  cia^ 
ligamentum  nuche,  rendains  such  a  »ox 
almost  effortless.  In  (^gosccndK,  Bovaht  >^ 
Cervidae  geneially,  when  the  incisan  fi^  ^ 
broad  line  at  the  expanded  tip  of  the  \9^ 
jaw,  the  extent  of  thdr  grasp  is  cuasidenH 
mcreased  hj  the  promineot  |wwittn«  of  ^ 
camnei  on  either  side.  Theae  latter  pstii-' 
of  the  function  ascribed  to  the  fer»er»  ^ 
their  aspect  is  so  sunilar  that 
tomists  have  been  led  into  error 
thdr  true  nature.  In  the  Girafle  the 
present  divided  crowns,  and  ate  oot  pU-p- 
so  fsr  in  front ;  neverthetess,  they  are  cw*' 
applied  to  the  outer  incisors,  the  whok  fftv 
together  forming  a  semicircle. 

The  characters  of  the  mtoimt  tetth  cM^ 
demand  consideration  in  this  place.  T^  "* 
though  presenting  ever}'  variety  swl  »*^ 
cation  of  contour  in  the  difevnt  bu^'^ 
manifest  at  the  same  time  a  certsia  iiad^<-  ' 
of  type  throughout  the  entire  ofdcr.     h  »•* 
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glc  euniple  will  illuatrate  the  poiota  moat  the  rool,  bodi/,  and  tip,  acquire  great  lignifi- 

deHrnngorattenttai).  cance  in  thit  group  of  Bnimals,  being  nior- 

Th«  true  molar  tooth  of  the  pennanent  phologicalty  indicated  on  the  dorsal  aspect 

Miiei  hai  a  quadrilateral  Tonn,  its  outer  and  of  the  organ  ;  and  the;  not  only  manifest  a 

inner  literal  luriaccs  being  bounded  by  mar-  structural  dialiDCtivcDess,  but  the  (unctions 

gint  more  or  lest  convoluted.     The  crown  in  over  which    they  preside   subaerYe  dilTcrent 

the  jwing  ttate  presents  four  elevated  ciupi,  purposes.    The  anterior  moiety  is  employed 

ahiob,  t^  nibMquent    attrition,  disapprar.  m  collecting,  and  perhaps  in  some  measure 

Tie  grooDd  nuiace,  thus  flattened,  is  marked  ascertuning  the  nature  of  the  food  i    the 

in   the   eentn    by   double    crescent-shaped  second  aids  in  adjusting  and  preparing  the 

rii^  of  enamel,  so  disposed  as  to  present,  morsel,  but  is  more  particularly  concerned  in 

aloog  with  the  central  mass  of  dentine  and  thrusting  the  bolus  backward  into  the  <esa- 

eiurnal  cmst  of  ccmntu-m,  alternate  layers  phageal  cavity  ;  while  the  third  circumscribe* 

ofhardeoed  tissue,  having  different  degrees  of  and  r^ulates  the  movements  of  the  organ  in 

demitr.     By  such  an  arrangement  it  conse-  its  entirety,  acting  from  the  potnf  Sapptd  of 

qanlly  follows  that   the   enamel  being  the  the  hyoid  bone  (Zaslas). 

least  aActed  by  trituration,  remains  some-  The  surhce  of  the  tongae  is  armed  with 

vhst  above  the  lefel  of  the  other  dental  sub-  forms  of  papills  similar  to  those  of  Man  and 

itaneea, — a  condition  highly  favourable  for  the  other   mammalia.     Two   kinds,  namely,  the 

ibe  perlbnnaace  of  mastication,  and  one  ro-  simple j{£/i>rM  anAfitn^brm,  are  conspicuous 

wlting  in  all  caaes  from  the  vertical  folding  and  very  numerous  on  the  dorsal  a^>eet  of 

of  die  orwinal  fonnative  capsule.    The  upper  the  elongated  prehensile  portion  in  front,  and 

Molars  oTcevtain  individuals  present  an  ac-  two  other  varieties  —  the  conirff/ and  dreum- 

tOKftj  island-ahaped  portion   of  enamel   at  tn/Iote  —  occupy   the   dorsum    towards   the 

tie  iDtemal  border,  by  which  the  extent  of  root,  leaving    the  inter^nolar  region  com- 

pia|ifiiig   nirfiue  becomes  enlarged.      This  paratively  free.    Of  those    papil^  at    the 

MUitioaal  fiwet  only  makes  its  appearance  in  fore  part,  the  simple  filiform  are  curved  back- 

•  tooth  which  has  been  employed  for  some  jV.  357. 
tixM,  as  it  ilcpends  upon  the  wearing  down 
at%  aAaottiar  fold  which  is  developea  at  the 
side  between  the  lobes,  and  which  does  not 
ettoid  BO  hi^  up  aa  the  summit  of  the 
cown  in  the  unworn  tooth ;  it  ia  well 
•Mn  in  the  Ok  and  Deer  {p,  fig.  356.) 
^.  356. 


Jtfbfar  tooA  oftlu  Dftr. 
(From  Owm's  "Odoatognijhy.'O 
Tamgwf.  —  The  linpial  otvan  nndcrgoea 
rtnain  modificniions,  in  accordance  with  the 
bdiita  and  kind  of  aliment  on  which  the  ru- 
laioant  aubmat*.  Theae  peculiarities  do  not 
inrolre  may  nwterial  departure  from  the  type 
of  ttructure  invariably  found  in  other  mam- 
miferi  ;  On  the  contrary,  the  muscular  cle- 
menta  and  their  rriationa  to  surrounding  parts 
renwn  ncarljr  the  Mine.  The  deviations  of 
which  we  here  to  speak  principally  refer 
therefore,  to  the  fbnn  of  the  organ  and  ita 
epidermal  covering.  In  Ruminantia,  more 
tkan  in  nlntoat  nny  other  order,  the  tongue  ia 
spc^allj  designed  to  fulfil  the  offices  of  pre- 
betMoa  H  well  at  deglutition,  and  it  neces- 
sanlv  fotlowB  that  the  aetcral  portions  of  the 
macnioe  dcatined  to  carry  out  such  com- 
fJi^tf^  fnoctioDt,  exhibit  a  corresponding 
compleutj  of  development.  Those  regions, 
athonrilj  denominHed  by  the  anthropotomitt 
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ward,  and  are  by  Tar  the  tnmt  abundant  or    comparative  gloatologiit  recogniae 
all  these  structure! ;  they  are  veij  closelj'    alight  differences,  points  fruigfat  vii 

set  together  at  the  tip,  and  have  a  homy  epi-    anatomical  and   phynolwcu   iiit 

dermal  covering,  approaching  in  this  respect  enunciate  this  speciality  fully  in  aD  it*  b 
the  rasp-Itke  retroverled  spinet  on  the  ton^pie  inga  would  deD)and  more  lime  wid  ^an 
of  Carnivora.  The  fungijhrm  or  spbencal  than  baa  been  placed  at  our  diapoaal,  and  it 
gustatory  papillcc  are  sparsely  scattered  here  is  not  wilbout  regret  that  we  are  com^ciM 
and  there,  but  somewhat  closely  aggregated  to  limit  (he  exposition  of  so  captirauif  a 
at  the  lingual  margins.  In  the  Giraffe,  not-  subject  to  the  few  following  reoMriia,  gatbotd 
withstanding  the  deposition  of  a  dark  purple  in  great  measure  from  the  monograph  ot  Mr. 
pigment  which  distinguishes  the  anterior  half  Zaglss  and  the  obserration*  of  Proffer 
of  the  tongue,  the  last  named  papills  present  Owen  on  the  tongue  of  the  Oirafle.  For- 
a  yery  striking  appearance,  resembling  so  tunately,  we  have  had  an  <^>ponuiiitj  of  cob- 
many  small  highly  polished  beads  of  a  deep  firming  the  previously  recorded  pwtknlvi 
black  colour.  They  are  well  shown  in  the  concerning  tne  lingual  organiaatioii  of  this 
annexed  woodcut  (Jig.  357.).  The  conical  remarkable  anintat,  and  in  regard  to  the 
papillK  situated  behmd  and  towards  the  root,  mrological  arrangements  of  the  toogae  m 
may  be  grouped  under  the  same  category  as    other    ruininants,  the    writing*    of    Oincr, 

the  retroverted  filirorro  spines  seen  in  front  j    Blandin,  and  others,  fumisfa  a ' " 

but  as  they  proceed  in  the  direction  of  the    detaila.* 

pharynx    their   conoidal   character  becomes         The  ilytogloma  risea  from  the  I 

obliterated,  and  they  assume  a  more  or  less    extremity  of  the  stylmd  booe,  and   extc*A 

flattened  oval  or  rounded  form.     The  papiUa    along  the  under  surloce  cS  the  toogne  at  te 

drcumvattabt,  though  not  occurring  in  great    as  the  tip,  being  separated  only  froa  tiK 

numbers,  are  Urgely  developed,  end   in  the    muscle  of  the  opposite  side  by  the  tntopo^^ 

Camel  exhibit  a  very  complicated  structure    gcnh-^lotiL     It   is   powofullj  developed   ^ 

(Meckel)  ;    the   middle   projecting    portion,     the  Giraife,  and  is  confined  in  ita  poaJtie*  ky 

instead  of  being  smooth  and  single,  is  split    stroncly  marked  bands  of  miucolar  fibre  A- 

up,  as  it  were,  into  numerous  finely  serrated    reeled  outwards  from  the  supetior  botdo'  at 

secondary  filaments,  leaving  a  small  central    the  genio-glossus  (where  that   nnade  i^» 

dqiression   unoccupied,   while  the  elevated    into  the  medullary  substance),  to  tbe  ■hB'- 

circumferential   margin   outside  the  circular    ginal  expansion  of  the  lingual  bada  imretk^ 

fossa  shows  at  the  same  lime  a  tendency  to    the  dorsum.     This  muscle  is  of  nodt  lino- 

subdivision  (d,  6,  Jig.  356).     In  the  Giraffe    sions   in  the  Camel.     Tbe  Myo-gbitntM   b   « 

— .      ,„  compound  structure,  its  several  poitioaB  dif- 

■'"'B-  3^8.  fering  only  from  those  in  man  by  beii«  Mac 

distinct  and  widely  separated  i   tbe  dSri»ow 

recognised  as  the  crrato^loum  by  tbe  boiaaB 

anatomist  i*  usually  described  as   the  tttflt 

glotiut   miNor   in   the   tower  -"■"-*-        TW 

gcnio^louia  varies  coiuiderably  ia  aiae.  mJ 

IS  unconnected  with  any  part  of  the   b««ad 

apparatus  (Blandin)  ;  ordinarily,  tbe  laBsa 

of  each  muscle  are  easily  parted   in   coaae 

quence  of  the   looecneas  of  ibe   itUerpoaa^ 

areolar  aiibstance  as  far  a*  tbe  mMaal  &bb, 

where  tbe  fibres  beein  to  dovetail  iato  oa« 

another.     In  Man  the  &aiculi  are  than  a^ 


anteriorly.  These  app 
are  very  strong,  and  nave  a  great  h 
extension  in  the  UiraSe ;  postcnoriT 
admit  of  easy  separation,  but  in  froM  ait 
fibres  are  intermixed,  atteoualed,  and  w-*fe 
difficulty  isolated.    In  coanectiaa  i  '  ~ 


Secikm  from  lit  Um  of  ihi  fon^u  of  Die  Badrian  the  Sheep,  Deer,  Calf,  or  Camd;  and  ««^ 

CamiL    (From  F.  MUleracd  Wtil)  ajj  that  our  own   examiaatiooa  mn  t±«i 

and  Deer  they  offer  a  faint  indicstion  of  the  jj"  structure  is  likewise  abwnt  in  A*  Gintfe. 

central  dimple,  but  their  character  otherwise  "^*  '""«  "'  ""■  obserraiion  ia  ml^ii. 

accorda  with  the  appearances  usually  pre-  "n'"  *«  °^  "  """"•  ™«  ""  <*•»«■  *=»— 

^nted.  """*  — "'e  Carnivora  more  cqiecuUv  —  i^ 

The  miuclri  of  the  tonpie,  as  already  hinted, 
lispiay  few  marked  deviations  from  the  or- 
dinary mammiferoua  type  ;  nevertheless,  the 
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leptal  fibro-eartilaginous  aponeurosis  (which  the  right  side  as  far  as  the  commencement  of 

me  take  to  be  the  homou^e  of  the  true  the  prehensile  portion — judging  from  the 

lio/M  bone),  is  strongly  indicated.  lithographed  representation  appended  to  that 

Much  confusion  has  arisen  in  regard  to  distinguished  anatomist's  "  Memoir."     Our 

the  muscles  constituting  the  cortex  of  the  own  specimen  exhihits  this  peculiarity  in  a 

toDffue.    The  general  term  linguaUs  has  been  still  more  striking   d^ee,  the  left  vessel 

applied  to  numerous  muscular  bundles  situ-  being  —  as  compared  with  the  right <— a  mere 

ated  on  the  dorsum  immediately  beneath  the  arterial  twig.    We  have  not  found  this  vas- 

JiogQsJ  ftscia.     According  to  Oerdy  they  cular  anomaly  in  the  Cervidse  proper,  neither 

may  be  arranged  in  four  groups  * ;  of  these  is  it  present  in  other  allied  genera.    The 

the  most  superficial  layer  appears  to  be  quite  lingual  vehu  in  Camelopardalis  are  particularly 

distinct  from  the  rest,  and  on  this  account  it  broad    and    somewhat   plexiform,  and    the 

baa  been  separately  described  as  an  indepen-  nerves,  in  the  retracted  condition  of  the 

dent  muscle  by  Biauer  and  Zaglas,  the  latter  tongue,  are  beautifully  tortuous. 

aptly  designating  it  the  noto^lottut.    This  The  saiivajy  glandi  are  chiefly  noticeable 

superficial  muscular  mass  spreads  over  the  on  account  of  their  large  dimensions  and 

whole  upper  sur&ce  of  the  tongue ;  it  ap«  elongated  excretory  passages.    The  orifices 

parently  exists  in  all  mammifera,  being  more  of  the  Whartonian  ducts,  are  visible  at  the 

highly  developed  in  some  than  in  others ;  it  anterior  part  of  the  mouth  beneath  the  tongue, 

ii  feebly  indicated  in  the  Camel.    Without  and  in  the  Giraffe  are  protected  by  two  small 

accepting  the  following  inference,  we  may  membranous  valvular  folds  firinged  with  pa- 

rcmsrk  Uiat  Dr.  Mercer,  in  his  '*  Anatomical  pillse.    The  tonsils  are  bulky,  and  in  the 

ObaervBtions  on  the  analogous  Structure  of  Camel  communicate  with  the  oral  cavity  by 

the  Lingualia  and  Panniculus  Camosus,"  en-  numerous  canals,  the  apertures  of  which  are 

dea?ours  to  show  that  one  of  the  principal  surrounded    by  slight   prominencea  of  the 

offices  of  the  linffualis  is  to  erect  the  rasp-  mucous  membrane.    In  Camelopardalis,  the 

hkc  papillae ;  and  it  is  evident  that  he  only  amvgdala  assume  a  higher  type  of  structure, 

attributed  this  function  to  that  portion  of  the  and  opjen  by  a  short  common  duct  capable 

mu^le,  since  denominated  the  noto-giouus,  of  admitting  the  tip  of  the  little  finger.  There 

for,  he  adds, "  the  first "  layer  of  the  lingualis,  is  yet  another  peculiarity  in  the  faucial  region 

"  which  is  the  most  conspicuous,  can  alone  of  this  aberrant  cervine  genus,  arising  out  of 

act  on  the  surface  of  the  tongue  and  its  pa-  the  presence  of  a  rudimentary  uvula,  which 

pill«.**f    llie  fibres  of  the  iingualit,  properly  on  close  inspection  we  find  to  be  made  up  of 

so  called,  take  their  origin  from  the  lingual  three  minute  papillae,  intimately  conjoined  at 

margins  near  the  root,  and  pass  transversely  their  bases. 

or  obliquely  inwards  to  a  point  a  little  be-  The   eetophapu,  in  accordance  with   its 

>ond  the  middle  line ;  in  the  short-tongued  functional  activity  in  this  family,  is  thick  and 

<7uadrupeds  and  in  Man  the  bundles  reach  as  fleshy.     It  is  surrounded  by  two  cfistinct 

far  forward  aa  the  tip,  but  in  the  ruminants  layen  of  muscular   tissue  —  an  outer  and 

their  extension  is  comparatively  limited.  Re-  inner  :  the  fibres  of  the  former  being  trans- 

tpecting  the  disposition  of  the  associated  versely  circular,  those   of  the    hitter   ob*- 

amscular  filaments,  collectively  termed  the  liquely  longitudinal.    They  have  a  deeper 

^•"raemif,  oonaiderabie  difference  obtains  in  colour    than  obtains  in  the  non-voluntary 

frgard  to  what  may  be  called  the  fibres  of  muscles,  but  do  not  exhibit  any  transverse 

unertion.    In  the  ruminant  type,  where  no  striae ;  in  some  (Muticulara,  however,  micro> 

lingual  septum  ia  present,  the  fibres  decussate  scopic    investigation    has    shown   them    to 

vith  thoae  of  the  opposite  side,  extending  resemble   very    closely  the  voluntary  type 

therefore  beyond  the  mesial  plane,  while  on  (Owen),* 

Che  other  hand,  in  Man  and  animals  having  a  The  ruminant  siomach  affords  a  striking 

well-marked  Mttea  al&eiotnt — such  as  is  seen  illustration  of  the  ipecial  evolution  of  a  com- 

in  Cwnivora — the  fibres  do  not  pass  beyond  plex  mechanism  from  the  general  or  more 

the  middfe  line,  but  are  intimately  united  to  simple  type  of  structure,  and  to  the  mind  of 

the  septum   (Zaglas).    The  perpendiculans  the  unprejudiced  truth-seeker  it  irresistibly 

eitentuM  oflfera  nothing  remarkable,  and  the  indicates  evidence  of  design;  this  train  of 

fLloua-paimimma  and  glouthpharyngeut  have  no  reasoning  is  not  weakened  b^  the  fact  that 

ciistcoce  in  this  order.  two,  if  not  three,  of  its  divisions  are  essen- 

Tbe  distribution  of  the  veaelt  and  nervei  of  tially  dilatations  of  the  lower  extremity  of 

the  tongue  have  the  same  general  arrangement  the  oesophagus. 

aa  in  other  Mammalia;  but  in  consequence  The  first  compartment  or  Paundi  (h^JSg. 

of  the  greater  lon^tudinal  development  of  369.) — otherwise  called  the  Rumen^  /f^a- 

the  or^an  thev  exhibit  a  corresponding  aug-  rtr«,  or    Pome  —  occupies  a    considerate 

oicatation.     Pnf.  Owen  remarks  a  disparity  proportion  of  the  abdominal  cavity.    It  is 

of  cmlibre  affecttng  the  lingual  arteries  of  the  the  largest  of  the  four  stomachs,  and  its  gene- 

(airaffe,  that  of  the  lefl  side  being  paramount  ral  form  is  that  of  a  square  with  rounded 

and  anaifamoaing  freely  with  the  vessel  of  angles.     Externally   there    are    two  well- 

*  G«rdT,  Anal  at  Phyaiolog.  de  Langne  :  Ar*  *  The  sharks,  which  poaaesa  tho  power  of  eject- 
ed rrvi  GtoenJLm  da  MMecine,  torn,  vii  p.  868.  ing  their  atomachal  contenta,  have  the  muacalar 

^  Aaatonical   Obaervationa,  &c.     Edinbargh,  fibres  of  thia  riacua  marked  by  tnuiaverae  atria. 

UU.  We  have  seen  thia  in  Lamna  comitfrMa, 

MM  4 
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marked  conUricdons,  cormpondii^  to  folda    an  enonnoiulj  £tteBdedecnlafiMtMMta 
of  the  lining  mucous  roerobrane  ;   am]  thus    into  the  figure  of  an  italk  S.    laiktijpial 
■ubdivided,  toe  viscue  resembles,  aa  it  woe,    apeciei  the  intemal  nriaea  if  doMiljt  boa 
Fig.  329. 


with  Tilli :  these  give  to  the  membrane  a  pe-  lacs,  which  may  be  looked  npo*  tamwm 

Guliarly  rough  aspect,  aod  at  different  portioiu  divertieubi  dereloped  from  the  *ali  rf  ^ 

of  the  cant;  their  form  is  curiouily  modified,  cafitj,  are  arranged  io  two  diwinrt  gw^  ~ 

Unially  tbey  are  remarkaUy  prominent,  pe-  one  on  the  riglit  tide  and  the  oAcr  m  Ai 

dunculatad,  more  or  less  club-«haped    and  left ;  the  former  being  bj  ftr  the  lagB."' 

compreised ;  or  they  may  be  tapering  and  in  the  adult  Dromedarr  meanTing  abort  «r 

pyrifbnn.    In   Bome  localities  their  sue  is  foot  and  a  half  id  lewth,  and  ms  iacht*  i* 

insignificant,  and   they  almost  disappear  at  Iveadth  (Heckd).    The  ccUi  of  mA  taut 

the  marpns  of  the  salient  folds.     In  the  Gi-  are  disposed  in  paraUd  rowa,  wtfttUri  h* 

nffe  we  find  thdr  dimensions  strikingly  uni-  one  another  fay  strong  muscnlar  hiodla,  pra 

Ibrra  at  one  spot,  while,  in  another  region  off*  from  a  single  la^  band  of  ttn*  >h^ 

great  irrMulsriCy  in  this  respect  is  observihle;  commences  at  the  cardiac  extrwn  irf  <kt 
arkh  '■             ■       ■      ■         ■  .    .        .       :.   .^.j^ 


the  same  remark  holds  ^od  in  other  homed    rumen,  and  proceeds  ii 
species,  where  the  deviations  from  this  type     tion,  difidine  the  entire  carity  ii 
are  too  slight  to  merit  a  separate  notice.  partments.   The  muscular  teicokBCKi-p- 

The  organisation  of  the  paunch  in  the  transversdy,  and  giTe  oB*  aeccadaiy  bw^ 
Camelidte  differs  very  materially  from  that  at  tolerablr  reguhr  intoTHk,  to  tfc*  tt^ 
of  the  ordinary  ruminant.  Instead  of  rounded  onlicet  of  each  fccnliit  stej^W 
presenting  a  rou{;h  intemal  surface,  crowded  by  powerful  square-shaped  mutcvlv*^ 
with  villosities,  the  mucous  membrane  is  ters.  Some  of  the  cdls  are  mare  rowfa'' 
conspicuously  smooth  and  entirely  destitute  than  others,  beim  subdivided  into  mimu^ 
of  villi  1  but  the  most  remarkable  feature  loculi  by  folds  oTthe  lining  mtwtnttr.  T^ 
consists  in  the  presence  of  numerous  small  largest  of  the  reaerrcurs  in  the  adnh  Dr<n» 
pouches,  speciallv  fitted  for  the  reception  dary,  when  dilated,  have  »  depth  aad  •■'^ 
:iott  of  water  (_fig.  360.}.  These  of  about  three  inches.  In  tne  LbMs  iW 
FJg.  360.  structure   «»f   this  apparatna,   tbevgh   ■*» 

feebly  indicated,  b  very  similBr  to  th«  itf  * 
Camds,  properly  to  called. 

The  second  stomachal  viKni  (f  J^-  33»\- 

otherwiac    called    the    rrUcmltm   isaatl,  " 

waler-hog  —  hu  a  gtobular  autiine,  — ■>* 

much  smaller  duncniioas  than    the  f^^ 

\  and  fonns  a  sort  of  «il-de-»c  betwwa  « 

1  and  the  third  cavity.    It  oriciaUcs  ia  i 

I  mon  with   the  rumen,  and   like  !&■>  e 


||  tome  it  has  been  looked  upon  ■•  a  mat  ^ 

I  pendftge  to  the  fonncr,  being  coatinMos  ••* 

\  It  at  the  upper  and  anterior  past,  nd  wTJ^ 

/  rated  only  hy  a  projecting  i«iuih«»^  *^ 

preciiiety  similar  to  thote  met  wi4  ■  *» 

first  cavitv.     In  the  tvpical  tpedn  il  ■  *■ 

tinguithed  mtenally  by  the  pttt^f  «*• 

multitude  of  acute-an^    ''"t*"?.!^ 

IfaUr-ttlk  in  Oh  pamtk  of  Uu  Cbmd.  ud  from  this  rircnmstance  na  beca  tmf" 
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denoDimated  the  honey-^omb'bag.    The  cells  condition  of  the  viscufl  are  closely  applied 
IK  partkuhuly  shallow  in  the  Kan-deer  and  against  each  other.    In  breadth  thejr  exhibit 
Girtfle,  being  drcumscribed  by  Tery  narrow  proportionate  differences,  so  that  we  find  an 
hmiiMe,  scarcely  derated  above  the  level  of  alternating  assemblage  of  laminas  presenting 
the  mucous  surface.    The  lining  membrane  three  several  degrees  of  development ;  one, 
ii  further  characterised  in  the  homed  rumi-  a  very  narrow  fold,    another,  very  broad, 
niDts  by  a  cuticular  covering  develc^ing  a  and  a  third  of  intermediate  width,  serially 
great  number  of  minute  and  sharply  pointed  intercalated  between  the  two.    Altogether 
cooicsl  papiUse,  which  occupy  every  part  of  about  forty  such  septa  have  been  counted  in 
die  cavity,  but  are  most  prominently  marked  the  Sheep,  and  more  than  double  that  number 
slong  the  ridges  of  the  laminae,  imparting  to  in  the  Ox.    The  internal  surfiice  is  beset 
theae  folds  a  denticulated  aspect.    In  the  throughout  with  small  conical,  pointed  pa- 
Camels  and  Llamas  the  honeycomb-cells  ac-  pillse,  similar  to  the  villi  of  the  reticulum, 
quire  a  form  and  capacity  strictly  analogous  those  placed  at  the  free  margins  of  the  folds 
to  the  water-cdls  oi  the  paunch;  but  there  being  paramount.     In  Camelidas  the  psal- 
sre  some  slight  modifications  of  structure,  terium  is    greatly  elongated,  attenuated  at 
sppsrendy  conformable  with  the  more  tem-  either  extremity,  and  three  or  four  times 
porary  or  immediate  purposes  which  they  more  bulky^than  the  water-bag ;  otherwise^ 
ittbstfve.    The  apertures  of  the  cells  of  the  its  organisation    conforms  with   the  pecu* 
rumen  —  destined   to   retain   water   for  a  liarities  observable  in  the  homed  species, 
lengthened  period  —  are  narrow  and  guarded  The  fourth  stomach  {e.  Jig,  359.),  techni- 

S  productions  of  the  lining  membrane,  while  cally  termed  the  Reed^  Abomasus,  or  CtdUeUe^ 
Me  of  the  reticulum,  constandy  parting  with  constitutes  the  true  digestive  apparatus,  ana- 
their  aqueous  contents  during  tne  ordinary  logons  to  the  simple  gastric  organ  of  the  non- 
set  of  rumination,  are  more  patent,  and  not  ruminating  vertebrata.    It  is  about  one  third 
cofered  in  by  special   membranous  folds;  of  the  size  of  the  paunch,  and  smooth  ex- 
moreofer ,  in  the  distended  condition  of  the  teraally,  has  an  elongated  pyramidal  figure, 
eeUi^  the  external  surfiice  of  the  paunch  is  and  terminates  by  a  narrow  tubular  portion 
marked  by  a  corresponding  number  of  vesi-  at  the  pyloric  extremity,  the  muscular  tunics 
cular  bolginga,  but  in   the  reticulum    the  at  this  point  acquiring  a  considerably  in- 
valls  remain  smooth  and  do  not  exhibit  any  creased  thickness.    Internally  the  secreting 
very  evident  traces  of  the  contained  water*  membrane    is   distinguished    by   imsularly 
cells ;  their  internal  subdivisions  are  likewise  disposed  longitudinal  folds,  slightlj^  elevated 
more  numerous  and  complicated  than  in  the  above  the  sur&ce  and  intercommunicating  by 
rumen.     Another  distinction  *- already  al-  smaller  rugae  of  the  same  nature,  havii^  an 
lodcd  to  — between  the  typical  and  akera-  oblique  or  transverse  direction.    There  are 
tophofoos  species,  obtains  in  thie  absence  of  no  papilfau^  eminences  like  those  in  the  re- 
an  internal  cuticular  epidermis  in  the  bonnet  ticuium  and  manyplies,  the  lining  membrane 
of  the  CameUdse.    In  all  ruminants  at  the  beine  soft,  highly  vascular,  and  occupied  by 
anterior  border  of  the  second  stomach  is  the  follicular  openings  of  tme  gastric  glands 
■tnated  a  short  demi-canal,  constituting  the  as  in  the  human  stomach.    At  the  pyloras, 
Rmains  of  that  portion  of  the  cesophagus  in  addition  to  the  ordinary  narrowing  usually 
not  involved  in  the  great  gastric  dilatations,  found  at  this  part,  there  exists  a  special  vaf- 
ivo  of  which  we  have  now  described.    This  vular  process,  developed  from  the  mucous 
elongated  diannel  —  very  well  shown  in  the  membrane  at  the  commencement  of  the  duo- 
accompanying  woodcut,  Jig,  359.,  —  forms  a  denum ;  in  the  Oirafie  this  protecting  fold 
bond  of  communication  between  the  gullet  is  situated  just  within  the  stomach  (Owen), 
aod  the  three  first  digestive  cavities,  and  it  In  the  akeratophorous  Ruminantia  the  reed 
ta  provided  with  an  extension  of  the  mus-  is  relatively  smaller   than   in    the   homed 
cttlar  tunics  of  the  msophagus,  modified  to  species  ;  in  other  respects  it  offers  no  ap- 
auit  its  twofold  office,  to  which  we  shall  again  preciable  difference. 

hare  occasion  to  refer  when  speaking  of  the  The  nminaimg  Junction  is  characterised  by 

ruminating  function  in  detail.  the  following  phenomena :  —  The  food,  on 

The  thmi  stomach  (d.Jig,  359.),  commonly  being  received  into  the  mouth,  undergoes  a 

adied  the  PMoiieriiim^  Manyp^s,  Omatut  or  very  partial  mastication,  and  in  this  crude 

Femiilei^  intervenes  between  the  water-bag  state  is  speedily  carried  down  the  oesophagus, 

aod  the  fourth  or  trae  digestive  cavity,  com-  where,  on  arriving  at  the  lower  put,  the  lips 

Bmnicattnc  with  the  former  by  a  constricted  of  the  muscular  channel,  placea  at  the  en- 

orifioe  and  with  the  latter  bv  a  very  wide  trance  of  the  three  first  stomachs,  separate, 

opening.     It  ia  the  smallest  of  the  stomachal  so  as  to  ensure  its  passage  into  the  plaunch, 

viscera,  sobglobular  in  form,  and  smooth  ex-  In  like  manner,  subsequent  to  the  act  of 

tcnally  ;  but  the  extent  of  its  absorbing  sur-  drinking,  the   margins   of  the   oesophajseal 

fiue  bean  no  rdation  to  the  diminished  bulk  groove  open,  and  the  water  is  conveyed  into 

of  the  organ,  senng  that  it  is  enormously  in-  the  cdls  of  the  reticulum.    In  the  Camels  a 

creased  by  m  remarkable  folding  of  the  internal  proportion  of  the  fluid  passes  into  the  first 

lining  membrmne,  the  duplicatures  of  which  cavity,  there  to  be  retained  by  the  great 

resemble  the  hmves  of  a  book,  —  hence  the  water-pouches,  as  a  special  provision  against 

asaes  above    indicated.     The  himinae  are  those  contingencies  wtiich  their  mode  of  ex- 

longitadiiMllj  disposed,  and  in  the  empty  istence  involves.    While  the  coarse  vegetable 
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ingesta  bk  being  macerated  bv  the  moisture  individual,  where  tw  cbewin^  oC  At  ai 

secreted  from   the  walls  of  tfae  rumen  (and  taking  place,  tfae  food  pauingdircctljiBn  lb 

probably  also  from  the  vater  taken  in  bv  the  fourth  ;  in  the  Calf  a  peculiar  af;pnic  aod  a 

mouth,  some  of  which  ma;  hare  entered  the  aecreted  by  the  lining  mcmbnne  at  the  noL 

cavity),  portions  of  the  indigettible  mass  are  which  possesaei  the  power  of  uMtaikif  the 

transmitted  into  the  second  stomach  for  fur-  albumen  of  milk  into  curd  am)  "ity:  Ht, 

ther  maceration,  and   from   thence  into  the  in  the  prepared  condition,  ii  termed  rraait 
demi-canal,  to  be  moulded  into  the  form  of        Coticretumt   are  frequently   found    ia  At 

pellets,  and  returned  to  the  mouth  by  a  kind  paunch,  and  occasionally  in  the  reticahw. 

of  reversed  peristaltic  action.     The  aoflened  composed  of  various  ■ubatancea,  Midi  aa  bv. 

bolus,  thus  brought  back  into  the  mouth,  ia  vegetable  tiuuea,  or  calcareous  inatta',  hanf 

destined  to  receive  a  thorough  and  deliberate  a  mora  or  less  rounded  figure.     The  baDi,  b 

remastication,  and  it  is  lomen-hat  sinKular  common  in  the  Calf  and  Cow,  rcanh  tm 

that  this  part  of  the  process  (called  "  cnew-  the  licking  of  their  own    hides  or  tta  tl 

ing  the  cud")  varies  in  different  species,  others, — the  bair  tbns  collected  beiw rcM 

Professor  Owen  has  the  merit  of  showing  into  the  characteriatic  sbapea   by  m  imi  d 

thatiu  the  Cameline  ruminants  the  botua  ia  felung    process   gcnng  on   in   liie   stnMsrt 

tnturMed   alternately    from    aide    to    side,  after  a  time  they  Become  coated  with  a  U 

wbereas,  the  action  of  the  teeth    in    the  earthy  deposit  of  great  hardneaa,  tfae  avfa* 

homed  Ruminantie,  including  the  Giraffe,  is  acquiring  a  considerable  polish.     Somu— 

always  in  one  direction — it  may  be  from  right  they  have  the  form  of  compreaacd  *pb<n. 

to  left  or  left  to  right  —  occasioned  by  the  but  ara  mora  usually  barrd-ah^ied ;  tk* 

rotatory  motion  of  the  jaw.    The  necessary  siie  is  seldom    laifcr    than  a  oickec-M. 

reduction  of  the  aliment  having  been  accom-  There  is  a  specimen  from  the  Cow  ai  ita 

nlished,  it  is  a^n  transferred  to  the  stomach  Edinburgh    Univmity  Anatomical   UmcM 

■n  a  pulpy  semifluid  condition ;  but  this  time,  (presented    by    Dr.    Mc  Nab,   of  Jaaaiai 

inst^  of  entering  the  first  or  second  cavities,  measuring  eleven  indies  in  leo^  and  twon- 

it   passes   directly  along   the   (now   closed)  nine  in  circumference.     The  fibrooi  tatat- 

(esophageal  groove  into  the  manypiies.  Here,  tions  in  the  Camel  conMst  of  numerooi  hJ 

the  superfluous  moisture  is  supposed  to  be  pedunculated  pelleta,  stmiig  logctha'  ■  bi> 

d>sorbed  before  it  ia  ultimately  transmitted  tryoidal  masses ;   at  least,  aucfa  is  the  dwm 

into  the  fourth  stomach,  in  which  organ  the  presented  by  those  we  have  seen  btm  * 

true   digestive  act   remains   to   be   fulfilled.  Dromedary  dissected  by  Profesaor  Gpolat. 

The   first,  second,  and   third   stomachs   are  The  formation  of  the  so-called   Baaw  ^Mtf 

incompletely  developed  in  the  newly  bora  in  the  stomach  of  the  Chamois  take*  plsct  ■ 


ImUttiitti  afA*  AtaqL 
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MnKqncnceoTa  pvtialitjr  for  nline  matters,  half  of  the  entire  «erien  ofagminRted  folHclea 
which  the  uimB]  gratifiei  bj  licking  portions  exhibited  this  peculiarity,  but  in  consequence 
oT  rock  containing  aaltpetre ;  in  this  way,  of  our  hanng  retained  onljr  »ome  six  or  eight 
liliciuiu  and  other  earthy  particles  swallowed  feet  of  the  gut  for  minute  examination,  we 
■I  the  ame  time,  accumulate  and  adhere  are  not  in  a  position  to  state  with  accuracy 
logetbtt  in  tbe  form  of  calculi.  either  the  total  number  or  precise  localiiation 

The  iMleitinaJ  lube  is  remarkable  for  its  of  aii  the  glands  (four  of  which  were  found) 
lenglh  \  in  other  respects  its  characters  are  preseoting  this  anomalj.  In  the  small  la- 
lot  the  auM  pan  extremely  simple.  Taking  testtne  the  fold  consists  simply  of  a  semiluDar 
the  Sheep  as  a  type,  we  obserre  the  descend-  valve-like  production  of  the  mucous  mem- 
iog  or  duodenal  portion  (a,  fig.  361.)  to  be  bnne,  overlapping  the  anterior  or  duodena] 
ihon  and  straight,  but  rather  thicker  than  end  of  each  patch*,  so  as  to  leave  a  son  of 
the  remsinder  o?  the  small  intestine,  which  is  cul-de-«ac,  the  exposed  or  convex  surftce 
fisted  into  a  multitude  of  gyrations  until  partaking  of  tbe  ordinary  vilbus  texture,  and 
■idiin  a  short  distance  of  its  termination,  the  internal  wall  or  concavity  becoming  folli- 
where  the  convolutions  cease,  and  the  gut  cular;  it  is  conspicuous  when  distended,  and 
ueendi  in  a  direct  hne  to  join  the  colon  {b,  leaves  a  fossa  capable  of  admitting  the  tip  of 
fig.  361.).  The  law  intestine  is  scarcely  the  little  finger  (fig.  362.). 
hroader  than  the  smaU  throughout  the  greater  j^   3^2, 

pm  of  its  extent;  nevertheless,  it  u  very 
nuch  expanded  at  its  commencement,  and 
■lio  ■  little  dilated  at  the  rectum  (rf,  fig. 
361.].  The  central  mass  of  tbe  colon  folds 
itself  into  a  series  of  double  concentric  cir- 

teoiTolutions,  which  are  within  one  another, 

but  Dot  exactly  on  the  same  level,  the  inner 

mill  bein^  the  most  prominent ;  from  this 

pwuliar  disposition  it  follows  that  the  ftecei 

ire  U  first  directed  concentrically  inwards 

ud  Bubaequently  reversed  excentncally  out- 

wJi.    The  BTTangement  of  the  intestines 

m  the  Cameline  ruminants  difiers  little  from 

the  ordinary  type ;   in  the  Llama  the  duo- 

itDara  is  enlai^^  at  its  origin,  and  further 

iJnrtcterised  by  a  short  ovaT  pouch,  phiced 

tnienor  to  tbe  first  du^licature  of  the  g/iA 

(Curier).    Tbe   elon^tion  of  the  digestive 

lube,  as  compared  with  the  animals'  length, 

from  mouth  to  anus,  may  be  reckoned,  ac- 

»niing  to  Meckel,  as  18  to  1  in  the  Camels, 

AoJek^ieB,  and  Deer  ;  SS  to  I  in  Oxen  j  and 

Ki  to  I  in  Sheep.     The  proportionate  length 

of  the  larse  and  small  intestine  also  varies     _  .  ■  ..       .■    ^.    •■     >     .  .    . 

(wufIhIs,  the  •millef  doubles  that  of  the  „                  ...           ,           ,.       .  .'  . 

t-V  io  Cerridi,  end  i.  Sill.  6ve  time.  '^" J?""  •»■*■"«  •ndjoetpl.cated  ti  the 

rate   m    ffig^eridie.   A..telopid,.    and  l»"'hed  .troMu.e  ..leated  ..the,  the  ctecal 

llcHd.  (Mrelel).    TheeetireJeejth  efthe  oatremny  of  the  coloe  (j!g.  363.).    Here,  w, 

■m,uJ  caeal  ie  one  of  the  oSalo  di-  have  from  Bfteee  to  t.ejty  meeli  reiebmiJ  to 

»nri  b,  Prof.  0.e>i.  eieeeded  134  feet,  f-™  a  l«ot.r«l  oefork  of  cell.,  aeieo  of  them 

n..;^.  (,.  jij.  3«1.)  I.  ie  .11  ,,,eele.  '•^hling  iti  mm,  re.pen.  the  ..ler  ^. 

hli;.  "d-likethe  eolon.mooih  .od  liepro-  '»'"»'  '!»  '?""1'™.  "J  h-^-f  •  J'P* 

.Wtd  M,  luetal  balgit.^. ;  it.  bliod  el-  »hKh  jane,  from  thtee  to  fotir  line. ;  the 

inmit,  i.  more  or  le«  ohtn»,  ronnded,  or  ""-"J"  ■«  more  or  len  incomplae.  mid 

^!^b.«DHlcd.  thoM!  farthest  from  the  ileo.colic  onfice  are 

Th,iSSie;g/o,,AmRumiiianiiajenenillj  ""  ''"l"^'""';  *1,"""  "'  "P—li"- 

do  no.  o«rm.vde.i«ion  worth,  of  notice'  'S^l  .'T'"^'  '>""f.    '""^    ■»"•"'««■=• 

i.  the  OiralK.  io-erer,  .e  bare  di.co.ered  .f "? i'",";"!"';"  °'  T.iT      .i!°T    " 

.  mriooTSSption  to  thi.  nile.  ariaing  out  *f  '*  °'  '^  "'•*■  "''  ,*"'  "^"  ^^T 

of  tbe  p.eaet?af  certain  pouch^lile  folb,  in  ".™.  ""f^'  "■•  ""'  u""™J2^    .  'J' 

omnecEirirtli  the  glandlh,  a(mieatm.  and  «">  the  entire  omcou.  membrm.  both  •ithin 

in  pmcJar  .itli  a "  er,  remaStable  eaten-  ^  "*?»'  the  .ponchea, ,.  baet  with  fol- 

»irf  tbe  l-t  Pejerim  natch  beyond  the  "■«  ''""«  Pr""^'  "■?  ""',  'J"»,"^." 

i~.e<t.  opening.'    PtMy  mortf  than  one  ^J"  "T."'  '"«.  'ST  ''     '.^  I  "' 

^        *                   '  mdeed  the,  are,  in  reality,  a  continuation ; 


a  remarkalila  noachcd  cooditioa  of  the        *  Pwwbly  the  poailioo  hoe  gi.en  1.  bicoiTact.  u 

m  fi.iii.i.ii  iathetjinfl..    By  T.  Spencer    tbeintaitinehul  bean  dlirlded  lain  Mctione  bctbn 

■  •M,  ILD.,   Edia.     Philowph.  Jtunul,  New    tbe  .tnclaie  vu  delected,  rendering  it  difficolt  K 


le  tjinSe.    By  T.  Spencer    tbe  inteetine  bul  been  dlirlded  Into  eectione  befoia 

..^ , i^iilewpb.  Jtunul,  New    the  etmclaie  wee  delected,  renderi — ,..;.:—,..- 

^1.1^  .el.  ill.  1806.  decide  tbia  jraint  with  certainty. 
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for,  Dot  onlj  do  the  fbtlides  extend  to  the  much  contracted,  whDedwcnitjraBAiote 

ileo-cotic  opening,  but  the  interrening  upper  hand  is  particularly  opadoiM.    Akap^, 

Up  of  the  circular  Talve  is  likewise  glaoduur.  without  taking  mto  connkraboa  the  Im>> 

A  few  of  the  caTitiei  are  mibdJTided  by  ae-  nated  foldiog*,  the  foUido  vktmi  tk  dkm 

condary  lamella:,  but  generally  speaking  theM  cover  a  space  equal  to  abau  ttn  t^t 

are    not  yerj  prominent.     The  larger  foldB,  inches.      We  were  unalile  to  deUfwin  t>« 

which  contain  muscular   fibres  of  the  non-  length    of  the  otbo-  dinmn  <t  tk  jmA 

ToluDtar;   kind,  are   extremely   thin,   trans-  proper  to  the  ileiUD,  die  ialcKiMbnkflHi 

parent  and  eitensile,  so  that  the  amount  of  cut  across  too  near  the  tcItc;  b  Vaftf 

secreting  tissue  is   much  greater  than  is  at  dinal  extension  ma*  twTC  beea  fite  w  n 

first  sight  af^arent  I   in  one  example,  to  the  inchest    transvenidy,  it  occupied  Bcvljlti 

left  of  the  figure,  the  orifice  of  the  saccule  is  whole  calibre  of  the  tube. 

F^.  363. 


Biux^aUde<mpi>ad  gUuidiMamMeticmuUkduaio-tolieaJeio/aii  Cinffi.  Ktlmnlmit.  (f^nf*^' 
The  liver  is  exceedingly  simple,  of  small    lobus  spigelii,  the  outer  edge  rf  »k«*  • 

die,  and  wedn-shaped  ;  it  is  thick  at  the  particulsrly  conspicnoua.  Tbc  entire ^■■' 
and  rurht  borders,  and  very  thin  at  the  Edinburgh  specimai  weighed  «lj  •" 
. Ji ; :-      -ri.-  i-..._i     t. I  J!_  ^..-.u..  ._*         I  n.il  ■  at 


antenor ^ 

the  lower  or  posterior  mar^.    The  lateral  ^^ 

lobes  are  only  mdicatcd  by  a  slight  fissure  at  long  diameter  sixteen    Jocbea  —  """f  J**^ 

the  entrance  of  the  suspensory  ligament,  di-  Tersely,  and  but  two  and  a  h^  b  ttacMt* 

viding  the  glaad  into  two  unequal  halves, —  The  CamcU  haTC  the  under  wrtt*  T^.** 

that  of  the  right  being  paramount   and  fre-  ferior  border  characlcriard  by  a  aai'iit"'^ 

quently  developing  a  mmute  lobular  append-  poly^nal    lobules,   which    ve  ^*"  f*, 

age  posteriorly.    In  the  Oirafie  it  is  elongated,  rai^mg  in  siio,  but  drcuaiacTfad  M  "^ 

compressed,  and  si^tly  cleft,  so  as  to  indicate  deep  grooves.    This  fiunily,  in  c«M*,^, 

a  bilobular  tendency  :  on  the  under  surface  the  CervidK  propff,  is  further  dJ**?*^^ 

there  is  an  elevation  correspoikding  to  the  by  the  absence  of  apU-bladdff,  whocsi''' 
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hoQow-faonied  Riuninantia  ioTariably  possess 
thk  structure.  In  connecdon  with  this  sub- 
ject, Ph>£  Owen  has  pointed  out  a  most  cu- 
rious anomaly  in  the  aberrant  cervine  genus 
Camelopardiuis.  Out  of  three  individuals 
anatomised  bjr  him,  and  a  single  specimen  by 
ourselves,  in  one  instance  only  has  there  been 
found  a  bilfrcvst  —  a  circumstance  serving  to 
iliuitnte  a  teeble  alliance  with  the  Ante- 
lopids  on  the  one  band,  and  a  near  approach 
to  the  Cervidie  and  Camelidc  on  the  other. 
The  gall-biadder,  discovered  b^r  Prof.  Owen, 
occurred  in  a  fbnale  Giraffe ;  it  was  bifid  at 
ihe  fundus,  and  exhibited  sevml  peculiarities 
which  he  has  thus  described.*    **  It  was  at- 

F^.  364. 


^>ofikgaa'Uadda'cftlieGirQffe.    (From  Owen.) 

<*ched  in  the  usual  manner  and  situation  to 
the  under  part  of  the  liver,  having  a  covering 
of  peritoneum  over  three-fourths  of  its  sur- 
fve.  It  measured  three  inches  in  length, 
>nd  two  inches  in  diameter.  On  makine  a 
longitudinal  incision  down  one  side  of  tnis 
>ppan»tly  single  saU-bladder,  it  was  seen  to 
he  divided  throughout  its  length  by  a  middle 
vertical  tepium.  Further  dissection  of  this 
•e|»tmn  showed  that  the  gall-bladder  in  fact 
was  double,  and  that  the  two  reservoirs  of 
c^ffal  sixe  were  connected  together,  side  by 
*>de,  by  means  of  a  common  investment  of 
>erotts  membrane.  The  lining  membrane  of 
each  bladder  was  smooth ;  they  communi- 
oted  scparatdy  with  the  commencement  of 
a  sin^  cvstic  duct,  the  terminal  orifices 
adonuing  freely  the  blunt  end  of  a  common 
kmbe,  and  being  protected  by  a  valvukr  fold," 

*  Memoir,  t  c  p.  22& 


The  hepatic  duct  attains  an  enormous  size  in 
the  Sheep,  and  in  this  anunal  as  also  in  the 
Ox  and  Goat,  the  common  dueins  choledicuM 
enters  the  duodenum  about  twelve  inches 
from  the  pylorus.  The  opening  is  a  little 
less  than  eight  inches  distant  from  the  sto- 
machal orifice  in  the  Camel, —  and  in  the 
Llama,  Deer,  and  Antelope,  is  situated  quite 
close  to  the  valve  (Cuvier,  Meckel). 

The/Mnicmu  is  somewhat  bilobed,  and,  like 
the  liver  and  spleen,  comparatively  insigni- 
ficant. The  excretory  canal  is  spacious  in 
the  Sheep,  and  unites  with  the  common  duct 
of  the  liver  about  two  inches  from  the  duo- 
denal communication ;  its  junction  takesplace 
rather  closer  to  the  gut  in  the  Camel.  These 

{>assagesare  separate  in  the  Ox,  and  sometimes 
eave  a  considerable  interspace  between  their 
duodenal  terminations. 

The  Mpleen  usually  presents  a  flattened 
oval  or  rounded  figure ;  in  its  normal  posi- 
tion it  is  applied  against  the  left  side  ot  the 
paunch,  and  has  about  one-sixth  of  the 
weight  of  the  liver.  In  the  Llama  its  form  is 
semilunar,  and  it  is  particularly  narrow  in  the 
Antelopes,  Deer,  and  Giraffe.  On  makinc  a 
section  through  the  spleen  of  the  Ox,  the 
malpighian  corpuscles  are  seen  to  be  remark- 
ably large  and  conspicuous. 

Organs  ofcirculaiiofu — The  heari  of  the  ru- 
minant as  in  other  mammifera,  lies  parallel  with 
the  sternum  near  the  middle  line.  Its  canacitjr 
corresponds  with  the  large  bulk  of  the  nerbi- 
vorous  quadruped,  but  the  auricles  are  re- 
latively small  as  compared  with  the  ventricles ; 
this  feature  is  more  noticeable  in  Cervidae,  and 
in  the  Giraffe,  where  the  organ  in  its  entirety 
is  rather  more  eloneated  than  in  the  Camels. 
One  of  the  most  striking  peculiarities  possessed 
by  certain  species  of  this  order,  in  common 
with  many  other  animals,  such  as  the  Hog, 
Elephant,  and  Horse,  ~~  consists  in  the  pre- 
sence of  one  or  sometimes  two  small  ossinca- 
tions  situated  in  the  septum  ventriculorum  at 
the  root  of  the  aorta ;  tnese  so-called  **  bones 
of  the  heart"  are  flattened,  more  or  less 
curved  or  cruciform,  and  generally  speaking 
they  are  less  strongly  developed  in  the  female; 
in  the  Giraffe  this  bone  is  about  two-thirds  of 
an  inch  in  length  (Owen).  The  distribution 
of  the  great  vessels  proceeding  firom  the  base 
of  the  heart  resembles  for  the  most  part  that 
of  the  human  subject,  but  the  aorta^  as  in 
Pachydermata,  divides  close  to  its  origin  into 
two  unequal  trunks,  the  smaller  passing 
forwards  and  representing  the  arteria  mno^ 
minaUif  and  the  larger  curving  backwards  to 
supply  the  phice  of  the  descending  trunk. 
The  ascending  vessel  gives  off  the  subdaviam 
artery  much  nearer  to  the  heart  in  Solipeda 
than  in  the  Ruminants  (Meckel).  In  the 
Bactrian  Camel  the  subclavian  is  not  quite  so 
far  distant  as  in  the  Horse,  while  in  the  Dro- 
medary this  division  leaves  the  innomnaia 
within  two  lines  from  its  insertion  into  the 
heart  (Daubenton).  The  deviations  of  the 
vertebral  were  indicated  when  describing  the 
charactere  of  the  cervical  vertebra  in  the 
different  genera.  The  thyroid  body  is  supplied 
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by  the  mffrior  Uyreideal  oaXy,  the  tuperior  part  so  ali^tly  froai  the  or^evy  ■■■- 

being  distributed  to  the  Uryni.     In  the  (ore-  reroui  type  aa  icsrcdy  to  call  Ibr  ■  N|anu 

limb,  a  vsKular  twig,  corresponding  to   the  DOtice.    The  orginisBtioD  of  ibe  mfw  ■ 

interotaom   artery,   is   present    both   in   the  simple,  ila  ulterior  li^meats  nd  ttMiicIa 

RuiDinants  and  SoUpeda  lit  is  very  voluminous  beiu  absent;   in  u»ny  species  the  thmd 

in  the  former,  and  tut  faintly  marked  in  the  cartila^  is  comparatifcly  nano*.    TW  tn- 

latter.     The  covrmon  earotidt  are  remarkable  cheal  rings  are  tor  the  most  pan  iimntlnr. 

for  tbeir  length  in  certain  individuals ;   the  and  vary  numerically  in  accordnce  via  dit 

most  interesting  peculiarity,  however,  obttdns  length  of  the  neck.     According  to  HnU 

in   the  presence   of  numerous  anastomising  there  are  fifty  in  Hoschus  ;  sixty  iDlktSOf; 

branches  given  off  by,  and  tortuously  inter-  seventy   in   the   ChamcKs,  Ox,  sod  Skcf  ^ 

communicating  between  the  internal  carotids,  eighty  in  the  Llama;  and  upwards  aTsbaKktil 

It  is  this  plexus  which  has  been  long  knotrn  in  tbe  Dromedary.    We  have  conatcd  sjastt- 

under  the  name  of  rvfeMvnAUr,  bang  situated  two  in  the  OinUfe,  whoe  the  lengA  of  At 

within  the  cavernous  sinus  on  either  side  of  trscheais  between  four  and  fivefixt;  inikii 

the  sella  turcica,  and  occasionally  extending  genus  the  epiglottis  is  short  and  tbicL  bI 

backwards  to  join  tbe  vertebral  artery.   Simt-  the  arytenoid  cartilage*  are  rcnMitiM)  bip 

lar  appearances  are  found  in  Camivora,  and  and  prominent,  as  in  Ruoiinaiitia  genml/ 

in  Cetaceawhere  they  are  are  not  confined  to  Occasionally  there  are  three  primsry  bas- 

the  rc^on  of  the  cranium  ;  many  other  ano-  cbial  subdivisions ;  when  the  trachea  ii  n^ 

toalies  of  the  same  kind  occur  in  other  fami-  bifurcated,  the  right  bronchus  is  peniwi 

lies,  the  most  striking  being  seen  in  the  Bloth,  Most  nimmants  have  the  lung  of  ibe  ri|^ 

where  the  bradaait  and  femoraii  are  split  up,  side  separated   into  four  lobes,  and  ibc  i£ 

as  it  were,  into  numerous  hair-like  capillaries,  into  two ;  in  the  Camel  ihe  right  pulaEun 

The  rpermatic  artery  is  exceedingly  lei^  in  orsan  is  double,  white  the  left  is  single.  vJ 

the  Bull  and  twisted  into  a  multitude  ofcon-  einibits  no  subdivision.     The  iMyani^^a 

volutions.     In  regard  to  the  tvnoui  lyitem  of  extensively  developed  in  this  onlcr  sod  pro- 

ruminants  we  have  only  to  remark  that,  ac-  longed  forward  on  nther  side  of  the  tntta. 

cordiiigtoWeigel,  valves  are  developed  in  the  A'ervout  n/ttem.  —  The  brtm  is  doopiid, 

portal  tvin.*  and  more  or  less  oral-shaped  j  ii  is  nsfT««d 

Organi    of  reipiraHon.  —  The    structural  anteriorly  in  the  Sheep,  arul  somewhst  sbn^a 

modificBtioils  obsavable  in  this  system  de-  in  this  direction  in  Cervidje  (J^.  366.).  C>«- 
F^.  365. 


Brainoftlu  Girafft.     (Fran  OwcH.) 

■idered  in  reference  to  the  bulk  of  the  animal  tiroes  larger  than  that  of  tbe  latter  ;  virtasl'. 

the  brain  is  significantly  small  in  this  order,  therefore,  the  brain   Id   Han  is  tmrVti-txi 

as  in  Pachydermata  and  Solipeda.    Its  weight  times  grrater  than  in  tbe  Ox  (MoaraL    Ttv 

in  the  Ux  is  only  one-fourth  of  the  human  proportionate  weight  of  thecenbnns*n» 

brain,  although  tbe  body  of  the  former  is  six  pared  with  ihecfrciftfipB  and  frfaJh  «**«?*«■ 
IS  likewise  less  conaidcrablr  in  nadaMti  i^ 

•  Wdeel,  dB  ttraio  moK.  tuniae  venarum  mc-  nerally  than  in  the  human  sulgert.    TW.*-r- 

dln  Mo,  p.  n.  Loips.  iB.t3.  bral  cODVotutJon*  Ore  n  .  -  .  -.- 
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fymnetrical  as  in  the  Hone ;  the  cerebeUum  differences  exist  in  the  form  of  the  semi- 
is  divided  into  several  irrj^ularly  disposed  circular  canals ;  in  the  Cameiid«  and  Capreae 
lobules  of  Tariable  size.*  The  base  of  the  their  curvature  is  elliptical,  and  in  Antelopidae 
brsio  is  more  flattened  than  in  Man.  In  the  it  forms  the  segment  of  a  spiral ;  in  Solipeda 
Giraffe  the  cerebrum  lies  on  the  same  level  as  the  curve  is  parabolic.  In  the  first  of  tnese 
the  cerebellum,  and  does  not  overlap  it  (Jig,  families  the  canals  are  particularlv  spacious. 
365.).  I  ^The  anterior  pair  of  the  corpora  The  iynipanum  in  Bovide  is  irregular  in  form, 
tpMrigemma  are  paramount  in  most  if  not  in  and  made  up  of  numerous  cells ;—  these  are 
ill  the  species.  The  corpora  mammUaria  are  absent  in  (Egoscerids,  where  the  cavity  is 
of  coDsiderable  size.  The  lateral  ventricles  farther  distinguished  by  its  capaciousness, 
intercommunicate.  All  the  nerves  at  the  Organ  of  tmcU.^^ 'ihe  olmctory  sense  is 
base  of  the  cerebrum  are  conspicuously  large,  very  highly  developed  in  the  present  family, 
especially  the  olfactories,  which  form  broad  but  the  organic  modifications  are  unimportant, 
bulbous  expansions  in  front,  where  they  are  except  in  so  far  as  they  refer  to  a  correspond- 
applied  to  tne  cribriform  plates  of  the  ethmoid  ing  structural  increase.  An  interesting  and 
boiie.  The  tphuU  chord  and  nerves  are  chiefly  special  provision,  however,  is  formed  in  the 
remarkable  for  their  length  in  certain  genera ;  Camel  for  the  protection  of  the  schneiderian 
io  the  Giraffe  the  fihunents  entering  into  the  membrane  from  the  injurious  efiects  of  the 
composition  of  the  anterior  and  posterior  tornado,  durins  which,  particles  of  sand  are 
oenrous  roots  of  the  chord,  are  widely  sepa-  driven  along  the  deserts  with  great  violence  ; 
nted  from  one  another  at  their  origins.  the  nasal  aperture  instead  of  beinff  patent. 

Organ  of  vUion,  —  In  common  with  many  assumes  the  form  of  a  narrow  clett,  and  to 

other  quadrupeds,  ruminants  are   provided  ensure  its  temporary  closure,  a  subcutaneous 

vidi  ao  Harderian  gland;  it  is  situated  at  the  sphincter  muscle  is  placed  at  the  entrance, 

inner  ao^ le  of  the  eye,  and  opens  by  a  single  subject  to  the  control  of  the  animal's  will ; 

4uct  befamd  the  so-called  menUfrana  nictUanM  under  ordinary  circumstances  the  nostril  is 

or  third  eyelid.    The  glanduke  lactymalet  are  well  guarded  with  stiff  bristly  hairs.     The 

Jobulated.     The    eyeballs  are  placed  wide  openings  of  the  cribriform  lamella?  of  the  oa 

apart,  and   are    particularly    prominent   in  ethmoides   are   particularly  large,  and    the 

Camdidae  and  in  the  Giraffe,  enabling  these  inferior   turbinated    bones   are   enormously 

anioials   to   look    straight   in   a   backward  developed  and  folded  longitudinally  into  seve- 

direction  without    turning  the  head.    The  ral  |yrations.    In  most  species   the   nasal, 

pupillary  aperture  is  oblong  transversely,  as  maxulary,  and  other  cranial  sbuses  are  very 

in  Cetacea  and   Solipeda,  the  latter  family  extensive. 

having  flocculent  masses  developed  from  the  Urinary  organs,  —  The  only  peculiarities 

anrtf  which  project  into  the  anterior  chamber,  worthy  of  remark  under  this  head  have  re- 

The  most  striking  feature  of  the  ruminant  eye-  ference  to  the  imperfectly  lobulated  character 

ball  arises  from  the  presence  of  a  taptrtum,  of  the  kidneys  in  Bovidae,  and  the  large  size 

provided  with  an  extremely  brilliant  metallic  of  the  urinary  bladder  in  ruminants  generally, 

lustre,  varving  in  tints  of  yellow,  green,  blue,  the  hitter  feature  being  a  characteristic  of  all 

Tiolet,  and  purple.  herbivorous  quadrupeds.  The  glandular  bodies 

Organ  of  hearing,  —  The  essential  part  of  situated  towards  the  inner  side  of  the  renal 

tbe  auditory  apparatus  is  similar  in  construe-  organs  are  more  or  less  oval  and  elongated. 

tioo    throughout    the    entire    mammiferous  Reproductive   system.  —  The  male  sexual 

Kries  ;  but  the  external  auricular  appendages  organs  exhibit  few  departures  from  the  or- 

are  largely  developed   in  Ruminantia,  and  dinary  mammiferous  type.    The  testes,  as  in 

laored  by  a  numerous  and  complicated  set  of  Solipeda  and  Man,  are  enclosed  within  a  scro- 

muscles :  these  have  ahreadjr  been  referred  to.  tum,  which  is  pendulous,  and  divided  by  a  thin 

Internally,  a  small  sessamoid  bone  is  some-  cellular  septum.   The  gland  itself  is  invariably 

times  found  in  connection  with  the  stapedius  egg-shaped,  its  longitudinal  extension  being 

muscle  of  the  Ox.    In  ruminants  generally,  considerably    increased    by    the   projecting 

the  cochlea  scarcely  exhibits  the  same  amount  epididymis  above  and  the  g/obus  major  below, 

of  turning  as  in  man,  the  number  of  coils  It  is  more  significantly  characterised  by  the 

hriog  nj£et  leas  than  two  and  a  half;  in  the  presence  of  a  corpus  nighmorianum,  which  is 

Chamois  only  two  whorls  are  present.  Minor  essentially  a  production  of  the  tunica  al^* 

•  Tht  d€«gn  «»d  .cope  of  the  present  article  for-  «?r«'  traversing  the  organ  lengthways,  and 

^>\  fm  eat^  miaotoly  upon  the  Comp«»tive  P>n«  off  numerous  aponeuroUc  bands,  -  the 

Anatomy  of  th«  Brain  and  some  other  organs  of  latter  radmung  inwards  between  the  seminal 

•p^tal  intercat.    We  cannot,  however,  quit  this  tubes  and  separating  them  into  lobular  bun- 

Futofoariobiectwithoatreftrring  to  the  import-  dies.    The    tunica   vaginalis    is    continuous 

'!^\f^'i}^^^\^f^^'/'!^^i'^  '^  with    the  abdominal  cavity.    The  vesicuUt 

><.  .\ai,  OD  the  "CooToIations  of  the  Brain  in  - , . .     j      i  *'     i         •       .  .rT! 

Mimmifcra,"  and  moi«  pwticularly  to  his  third  «^«^«  "«  Uirgely  developed,  and  exhibit 

McoMir  (No.  2.,  torn.  liL,  s^e  iv.)«    In  this  paper  two  lateral  boms  which  have  a  globular  form 

H.  DwHto  itowi  that  the  complicated  arraage-  in  (Egosceridae  and  Cervids.    These  lobes 

B>^t«  exhibited  by  these  organs  in  the  different  are    by   some  described  as  prostatic ;    but 

uS!^L/t?*'*r'  ^?  ^^}  '^"r^  ^'  *»-Sf J*  otheni  regard  a  narrow  ghinduhu-  layer,  lying 

7^r,~.«Bd  this  typical  condition  he  has  bcaatimlly  :„^^i:«Tzi„  :„  f-«„»  ^?  ^u^  ^\^„i    1  \ir 

tila«tru«l(inbi;!»ecoodMemoir)byade8eripUon  unmeduilel.v  m  front  of  the  above,  as  the 

<^Ui«  actual  appearances  found  in  the  brain  of  the  representaUve  of  the  last-named  structure. 

J«Taaeae  Mask.  In  the  Ram  the  vasa  dtferentia  unite  near 
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their  tennination*  to  form  a  nngle  common  the  brond  ligainaito  in  the  cuaAt  ■< 
ducL  The  glandi  of  Cowper,  placed  behind  horned  rumiiuuita  aerenllj.  nq  hn* 
tlie  urethral  bulb  are  rounded  and  couipi<  been  indicated  bv  Prof.  Owen  wt  IbBon'  - 
""  ■    ■    '  '  ■■■■■''"      ;l  the  I 


The  pern  is  long  and  usualij  bent  "  In  theCaoiel  tne  greato'part  of  tlKi^aia 
upon  itself,  in  the  form  of  the  letter  t  a  oeam  U  formed  by  tbe  euanded  fiabnud 
little  an lerior  to  the  bulb.    In  some  genera    B[>ertureof  the  oviduct  iiael^whidi  BofTD] 


sequence  of  its   attenuation,  aa  in  the  bull.  In  Deer,  Antelopei,  and  Cows,  die  onrin  ii 

In  all  caaea  tbe  canal  of  Che  urethra  ends  in  lodged   in   a  depresnoo  or  taecwtmt  d  tk 

(i^nt    bj    an    eitremelj'    narrow    whip-like  broad  ligament,  which  ta  more  or  kn  dof 

process   of  the   eorpai   tpotigiotum,   remind-  and  has  iti  apertura  mure  or  leaa  LaMi>Bl 

ing  us  of  the  modifications  of  this  orsan  in  in  different  species.     In  the  OiraSe  ibc  pnv 

certain  moUuslu.     Tbe  prepttce  is  prolonged  tones/  taeculuM  of  the  orarj,  fonoed  b;  m 

forward  in  the  form  of  an  elastic  sheath,  expansionof  the  broad  l^amcDt  of  the  sBw. 

which  in  the  Giraffe  is  so  closely  adherent  to  is  wide  and  deep,  and  endoaea  abM  Ac 

the  bulbous  root  of  the  glans,  as  to  be  with  whole  of   tbe  o*aiT.      Tbe   Gmbriwd  a> 

difficulty  sepsrated  ;  by  putting  the  parts  a  tremity  of  each  oviJuct,  or  fidlopisa  t^s 

little  on  the  stretch,  we  nsve  found  the  ro-  expanded  upon  the  outer  maivn  of  tbt  to- 

flectioD   fully   two  inches  posterior  to  the  rian  capsule.    Tbe  inner  sumce  of  ih  fi- 

glans.    Preputial  follicles  abound  in  the  An-  vilion  is  beKt  with  *erv  numoxxia  sad  Ih 

telopei  and  Cerridte,  and  in  the  Musk-deer  obUque  itriie,   and   is   nulbcr    iiiin— il  t< 

there  is  a  special  glandular  pouch  commu-  narrow  folds  of  fasaa^  conTcrpng  tossl 

nicadng  with  the  cavity  of  the  prepuce  by  a  the  contracted  opening  duct.    The  an^a 

single  duct ;  it  is  from  this  structure  that  the  forms  three  or  four  wavy  foids,  and  it  tks 

substance  nwi  is  derived.  continued  along  the  walls  of  the  wiik  timm 

Femaie  organt. —  Generally  speaking   the  eaptuie  to  the  extrentitj  of  tbe  ntmoe  hst^ 

oeana   (k,  fig.  366.)  and  faliopim  tubet  (A)  which  makes  an  abrupt  curve  to  necl  it.* 
hsve  the  same  relation  to  each  other  as  in         In  all  ruminants,  as  in  Solipeds  and  inwil 

other  mammifera,  but   differences  exist   in  other  mamnnUan  orden,  the  ^nity  of  tkt 

regard  to  the  connection  of  these  parts  with  utovs  (a,  fig.  360.)  is  prolonged  Mfnri; 


Utmt  and  At  appatiagi*,fnmt  Out  Siap, 

Into  two  horns  from    the  inner  surface  of  jJartntuliB.     In  the  Canwb,  wbcn  At  ^^ 

which   project  a  number  of  glandular  pro-  is  nourished,  as  in  the  llaie  ind  torn.  H  ■ 

tuberances  (e,  e,Jig.366.').     Tnese  processes  villous  chorion  univertally  ■dhtfCEt  lo  t^ 

are  highly  vascular,  and  exhibit  eminences  uterine  walls,  these  procesaci  ■«  H(  f^ 
and  follicular  doireasions  for  the  implantation 
of  tbe  lufted  fiWcats  of  the  cotyMoiu  or  •  Uaadt,Lt.  p.HL 
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lent.  In  the  tjpical  species,  numerous  trans-  nipples  are  occBsionally  fuund  in  the  male  on 
Tcnc  ud  prominent  rugEe  are  developed  either  aide  of  the  Ecrolum  ;  in  the  Horae  they 
inHnully  at  the  tower  uart  ot  the  uterine    exist  on  the  sheath  of  the  penis. 

p««J  in  parallel  rows,«nd  are  more  crowded  „al,  Qu.dn.ped.,&c,8vo..lG8S.  Z,7.™u.. Sj-»t»ii.. 

lo^ber  towarda  the  iw  (mnr,  where  they  are  Xaiure.  173S  — 17S8.    Ptii«aH'„  Hist  iif  Quailni- 

iplil  up,  ai    it    were,    into   fine    longitudinal  pedk,  1771.     PaOu,  Spicilet^m  Zoologica,   1707— 

Uadlie,  imparting  to   the  oi,  when  viewed  1780.    Omifltton  M  B^on,  Nat.  Htai,  J748.    lUi- 

from  below,  a  iwcuUar  radiated  aspect.     Thia  jw-.  Prodramus  S.vaL  Mlmm«l.,&c..  1811.    J™, 

T-'T^'  very  .mking  in?^e  Camel,  fr"t,„^;;^'^X^Jn%r;S^??:L>r ka^r: 

and    tn    the  UiratTc.      The    vaginal    mucous  Kreonde  ler  Berlin.  iai2.   Vtmartil,  Mainmologi«, 

membrane  (a)   ia    smooth    throughout,    and  1822.     Saffla,  Sir  T.  F.  (quoted  in},  Unn.  lYani., 

KKitracted  inferiorly  at  the  external  orifice,  vol.  xiil.  182g.    ifcW  J.  F.,  Sj-at.  dtr  Verelcich. 

Inhoroed  Ruroinantia  the  clUorii  ia  placed  Anmi.  18il.  Fr-  (^lit.  P"  R^f  «'  w"'5"'l'?,^'' 

ja.t  wiihi.  the  vulv,.  but  extem-l   to   the  f^t^Rl^i^Kt^^^^"^^^^ 

nfiinal    outlet    in    the    Camelida   (Owen),  jgjg^    c JAe, K'AnM.  Abbild,  der  IUu*-Sfluf;e- 

mpuliaj  rolhctes    also  occur  in    the  female  Thiere,  1834  —  1833.     C-nitr,   F„    Hist.   Nat   >!« 

niminant  as  well  as  Cowperian  glands,  which  Mammif.  j  Cuvirr.  G.,  Lemons  d'Anai.  Comp.,  2'« 

are  lituated  near  the  root  of  the  clitoris.  w*'*-.  P*'  K.Uumini,  1885;   Ossameni  FoHiln, 

I. jhe,«^  r*" "'  "*  '^'"^'  '^rr-  v«Viii'^A-.i%5.  "'z^,%'t^u:i^::: 

Iftc  fetal    membranes  — consi«ting    of   the    i,or?«J  Kuminanta,  Zcml.  Trsni.voL  ii.,  1830 1  also. 

'™*"'  {*•  M-  387).  aainion,  and  aUanlnt  —    various  art.  In   Penny  Cj-clopnd.    Smith,  CW.  H., 
jx.    qfi7  in  Griffllb'a  nlit  uf  Cuyler"!  Animal  KiDgdom,  vnt. 

*■  ■"*'■  v.,  lHi7— 1885.     Bbiinritlt,  Otie-ptfbit,  1841  — 

18Ja.  OiMn,  AnaL  of  tha  Giraffe,  Zool.  Trana.. 
vol.  ii.,  1838,  and  ToL  iii.,  1839;  also,  numeroua 
cDiitriti.  in  iLe  Pliy)iDloi;ical  Series  of  Hunterian 
Catalogue,  and  in  llis  Olantographr,  tec.  Zaglia, 
J..  On  the  Muscular  Slrutlure  of  tb«  Tongue  (in 
wbich  he  refer*  more  particalarly  to  the  anatomy 
of  Ihia  organ  in  Rwmaaniia),  Goodsir'a  Annala  of 
Anat,  and  I'bvsiol.  1850- J8o2.  n-am  lam/a- auH 
C.  Wall,  BeilTBgo  lur  Anat  de>  Zweibuckeligen 
Kamelen,  Uenkschrift.  der  Kaiaerlich.  Acad,  der 
WiBMDKhafl.  1852.  Be»dz,H.  C  A,  Icon.  inaL 
manimal,  domsiUc  faaic.  oateug.,  1S50. 

T.  Spencer  Cobbold. 

UTERUS  AND  ITS  APPENDAGES. 
— The  reproductive  organs  in  woman  consist 
of  the  Ovariee,  Fnllopien  Tubea  or  Oviducts, 
Uterus,  Va^na,  and  Vulva.  These  are  com- 
monly subdivided  into  the/ornui/iiw  and  ro/in- 
lative  organs.  To  the  first  diviuon  belong 
f^ii^afiliidiariomo/aOoKtAoiciiigUttnlgUdoiu.  the  OTOnes,  Fallopian  tubes,  and  uterusi  (o 
{From  Curb.')  Ihe  second  the  vulva;  while  the  vagina,  on  ac- 

*n  eoanected  to  the  walls  of  the  cavity  by  count  of  its  offices  in  copulation  and  in  labour, 
numerous  small  filacenlula  or  lolyledont  (2,  may  be  regarded  as  common  to  both. 
A-367.),  which  embrace  and  dove-tail  with  a  This  division  nearly  corresponds  with  an- 
Wfreiponding  senea  of  processes  ilcveloped  other  and  more  artificial  arrangement,  by 
A^xn  the  uterus.  The  cotyledons  are  oro-  which  these  {Mils  are  subdivided  into  the 
Auctions  of  the  chorion,  and  have  an  oval  or  internal  and  eiternal  generative  organs ;  those 
"xuided  shape,  more  or  less  compressed,  beii^  regarded  as  internal  which  are  protected 
the  etnotedauriace  being  usually  cup-sha|)ed;  within  the  body  and  concealed  from  view, 
*Atr  ine  expulsion  of  the  fcetus  these  bodies  while  those  which  can  be  easily  seen  are 
(ooie  away  with  the  membranes,  and  the  termed  eatemal:  the  line  of  demarcation 
uirrine  protuberances  diminish  coniiJerably  bdng  here  at  the  entrance  to  the  vagina. 
">  aae.  In  the  Sheep  and  Cow  the  number  Of  the  several  organa  just  enumerated,  the 
of  the  phcentuUe  varies  from  about  seventy  uterus  has  doubtlesa,  on  many  accounts,  prior 
y>  ■  hnodrcd.  Like  the  cAorwn,  the  amwiun  claim  to  attention.  It  is  the  largest  of  theao 
■>  bifhly  vascular.  The  aUanlnit  exists  in  parts.  It  is  that  which  contributes  the  greatest 
■be  bm  of  a  closed  sac,  and  only  purtially  amount  of  material  to  the  new  organism 
oxen  (he  amnion.  In  (he  Camcline  ru-  which  it  contains  and  protects.  It  is  that 
■Binants  the  ovum  ia  retained  in  Mtu  by  a  part  in  which  alone  a  direct  connection  of 
iniicrsally  SMlfaerent  villous  chorion,  such  as  attachment  subsists  between  the  fruit  and  the 
i>  bnoA  ia  Solipeda  and  Pachyclerroata.  parent.     Its  functiona,  so  &r   as   (hey  con- 

'Hie  tmmmBTy  gland*  arc  situated  in  the    tribute  to  each  individual  act  of  reproduction, 
iapiinj  region  betwt^o  the  thighs  ;  the  IraU    are  exercised  for  much  longer  periods  of  tiiiwt 
ve  iota  in  number,  except  in  (Egosceridie,    than  those  of  any  other  portion  of  the  gene- 
•here   tbcrc  are   only  two.    Ruduncntary    rative  appaiatua.    It  exerts  a  powerful  reflei 
Sff.  »» 


UTERUS  AND  ITS  APPENDAGES. 


influence,  etpecUIIy  during  prf^Bncy,  upon 
other  parts  uid  organs.  Tne  diseases  and 
accidents  to  which  it  is  liable  are  more  nu- 
merous, and  are  attended  by  greater  danger 
to  life  than  tboaft  which  nflect  any  other 
portions  of  these  structures,  whilst  its  several 
morbid  states,  as  veil  as  its  natural  condition, 
may  be  ascertained  during  life  with  a  degree 
of  precision  which  viriaally  removes  the  ute- 
rus from  the  category  of  internal  parts. 

But  it  is  only  in  a  practical  or  obstetric 
point  of  view  that  the  uterus  can  be  r^arded 
as  the  most  important  of  the  generative 
organs.  Physiologically  considered,  il  is  by 
no  means  entitled  to  the  foremost  place ;  for 
although  the  presence  of  the  uterus  is  neces- 
sary to  the  completion  of  the  generative  act 
in  its  regular  course,  yet  reproduction  to  a 
certain  extent  may  be  accomplished  without 
it.  The  uterus  is  necessary  to  reproduction, 
first,  as  aBbrding  tlie  only  channel  by  which 
the  seminal  fluid  can  obtiun  access  to  the 
ovBiii  i  and  next,  as  constituting,  together  with 
the  vagina,  the  only  natural  passage  for  the 
exit  of  the  fully  matured  ovum,  which  re- 
quires this  contractile  organ  to  eflecl  its 
expulsion  by  that  passage  :  such  expulsion 
not  being  easenlial  to  the  generative  act  be- 
cause the  fffitus  may  be  extracted  l^  the  Ce- 
sarean section  withoot  necessary  loss  of  life 
either  of  the  narent  or  offspring,  while  other 
parts— the  Fallopian  tubes  for  example— may, 
to  a  certain  extent,  perform  the  offices  of  a 
uterus  in  all  that  relates  to  the  protection 
and  nutrition  of  the  ovum.  Moreover,  the 
entire  removal  of  the  uterus  may  have  no  other 
elTect  upon  the  individual  than  that  of  pre- 
venting impregnation  and  menstruation  by 
the  simple  abstraction  of  the  parts  necessary 
thereto. 

On  the  other  hand,  the  ovary,  though  con- 
stituting only  a  small  portion  of  the  rei>ro- 
ductive  organs,  is  nevertheless  that  port  to 
whkh  aH  the  rest  are  subservient.  It  is  the 
organ  which  furnishes  the  generotive  element 
essential  to  the  reproductive  act.  It  is  that 
part  which,  in  a  great  measure,  regulates  the 
growth  of  the  body,  and  determines  the  dis- 
tinctive characters  of  the  sex.  It  is  the 
organ  upon  the  presence  of  which  depends  the 
sexual  passion  and  the  process  of  menstru- 
ation 1  whose  congenital  deliciencv  u  indicated 
by  the  absence  externally  of  all  signs  of  a 
secondary  sexual  character;  whose  artificial 
removol  entirely  unsexes  the  individual,  and 
the  decline  of  whose  functional  activity,  _a» 
Bife  advances,  is  the  cause  of  the  generutive 
(acuity  being  lost  in  the  female  long  before 
Ihe  ordinary  term  of  life  has  exiured,  and  at 

Fig.  368. 
nitrui  and  appaidaga  of  an  adult  vir^n,  pottinar 

a,  ntenu;  **.  nvsiy;  «.  i«llopi«n  tube  or 
OTJiluct  1  dd,  llmbnainl  extremity  or  infunililiuliini 
Of  the  tub*-,  H,  leriiiinal  bulbof  lUduct  of  lluller; 
/■/.portion  of  bruaJ  ligament  and  blood.v«»el»; 
a,  vagln^  portion  of  c*rvii  uteri;  A,  o»  oteri  tx- 
tamumi  r,  antarior  and  j;  poBtarior  wall  of  vsglna j 
■i,  ligmnenlum  ovarii;  a,  lubo-ovarian  ligament. 


OVARY  —  (Normal  Anatomy).  S*7 

1  nudi  etriier  period  thui  that  at  which  the    Buperficies :    vii„  into    two   sides,   situated 
power  of  procrealion  ceases  in  the  other  bw.    anteriorly  and  posteriorly  with  regard 

In  a  phyaiological    sense,  therefore;  the    body ;  two  extreraiiie 
uwmi,  u  well  as  every  other  part  of  the    two  borders,  aupenor 

poenwt  apparatiis,  must  be  regarded "^  **■ -  "■'- 

ippendige  <n  the  ovary  ;  and  the  title  " 
nu  lod  Its  Appendages  "  is  emplojed,  i 
cordaiKe  witn   ordinary   usage   only,  a 
heading  of  this   Article,  in  which  it 
poMd  to  consider  the  structure   and 
lion*  of  the  entire  female  genera^Te  organi 
»i  tbey  exist  in  Man.* 


outer  and  inner ;  and 
inferior. 

Of  the  two  sides,  that  which   is   directed 
iteriorly  (Jig,  370.  e)  is  both  shorter  and  lest 


the 


Normal  Anatomt. 

(8tn.  Oxmimm,  Teitit  MuHdirii,  Lat. ; 
Oraja,  Ital.  |  Ovare,  Fr. ;  Eienlock,  Oenn.  i 
E^nilot,  Dutch.) 

The  ovaries  (^.  36S.  h,  b)  constitute  two 
follicular  glands  appropriated  to  the  fonnation 
of  ihe  female  generative  element.  They  are 
perfectly  dosed,  resembling  in  this  respect  the 
ductless  glands.  Each,  however,  is  furnished 
■ilh  its  proper  excretory  duct,  (j!g.  368.  c,  c) 
bclween  which  and  the  gland  a  temporary 
coanectifKi  is  established,  at  certain  intervals, 
during  that  period  of  life  over  which  the  re- 
productive  faculty  extends. 

Farm.  —  The  ovary  is  not  utually  fully  de- 
veloped until  some  time  after  the  establish- 
ment (tf  puberty.  It  is  then  of  an  oval  form 
Fig.  369. 


VerOcai  ttdim  of  otary.    (Ad  !fal.) 

The  posterior  aoHtee,/,  mure  roand«d  than  tba 

SDterior,(i  alAannaineroasblood-vesMls  ditidedi 

S.  Graafisn  vesicle*  i  d;  plux  of  entruice  of  vessels 
twe«a  the  Uy«ra  of  the  broad  UgameDL 

convex  than  the  posterior,  which  is  generally 
rounded  and  gibbous  (Jig.  370./).  In  this 
respect  the  ovary  resembles  the  uterus,  whose 
posterior  surface  is  always  more  rounded 
than  the  anterior;  by  attention  to  this  pecu- 
liarity the  right  ovary  may  be  readily  distin- 
guished from  the  left  adcr  these  organs  have 
been  detached  from  the  uterus. 

or  the  two  eitrcinities,  the  outer  or  distal 
(;f£.369.andiSg.378.a)U  usually  rounded  and 
bulbous,  whilst  the  inner(/^i.  369  and 37S.  b) 
becomes  gradually  at  ten  ustnl  until  its  outline 
is  merged  in  the  proper  ligament  (j^.  308.  m) 
by  which  the  ovary  is  attached  to  the  uterus. 
The  upper  and  lower  borders  niso  differ  from 
each  other.  The  former  (JSg.  369.  c)  is  con- 
vex, and  forms  a  segment  of  a  circle,  whose 


Oiary  of  a  jmnjr  admit  tirgi*  i 
1 J  ^  TtftaUd^tt 

*,  diiul,  ud  b,  pnximal  exlr 


'*  he  fore  tke  tvrfaet  hut 

J ditthafga  of  Bca.     {Ad 

AW.) 

•.  distal,  and  h  proximal  exlremll> 
nd  d,  inferior  bon 
r«HAui  fcliiela  from  wnicn  an  ovum  ama  nccou; 
••Eipal  by  ■pantaneous  rapture. 

0%.  368.  i.  and  &.  369.),  flattened  on  its 
•idea,  and  somewhat  resembling  the  testis  in 
igaic,  but  rardy  or  never,  in  a  state  of  health, 
■Itaiiuu  to  the  full  siie  of  that  organ. 
The  toUowtng  division  may  be  made  of  its 

*  ForthecoaiparstivBUisloniv.u  well  asfbr  Ihe 
gmtrtS  inatment  at  the  subjoct  of  generation,  the 
nvdn  is  rcfcrnd  to  the  «rtiide«.  UEKaaATiOK, 
"■bui  or;  Gdckkatiox;  ud  to  tliom  descrip- 
lii*  of  tke  dllbteot  cUssea  ud  orders  of  tbe  snimal 
ktBcdoBi  lbroiiglH»t  this  Ofclopvdia.  The  oc- 
ffiiiGil  intTodiKtHni  here  of  iflaatrations  (Vom  com- 
juntin  mnUoin;  and  pbyslology  is  employed  for 
ti»  parpoK  ot  elaetdatiPK  those  que-" —  -1.1-1. 
-'-    ■      ■  -  upUined  by   -' 


K  be  ckarijr  a: 


concave,  constituting  the  base  of  the  ovary, 
or  the  line  by  which  it  is  connected  to  the 
posterior  duplicature  of  the  broad  ligament 
(Jlgi.  369.  and  370.  d). 

DijHtmaoru  and  IVeigU. —  The  ovary  of  a 
healthy  adult  measures  from  I"  to  2"  in 
length,  from  6"'  to  18'"  in  depth  or  perpen- 
dicular diameter,  and  from  3"'  to  C'"  in 
width  or  transverse  diameter. 

These  dimensions,  which  vary  considerably 
in  different  individuals,  exhibit  a  much  wider 
range  when  the  observations  arc  extended  to 
different  epochs  of  life.  The  orvan  u  then 
found  to  undergo  fur  more  remarkable  changes 
in  bulk  and  figure  than  arc  observable  in  the 
corresponding  male  organ. 

The  fallowing  table,  giving  the  highest, 
lowest,  and  mean  dimensions  oftwelve  h^ihy 
ovaries,  taken  indiscriminately  from  women  in 
various  conditions  during  the  period  of  fer- 
tility, will  serve  to  exemplify  the  first  of  these 
variations  :  — 
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• 

Highest 

Longitudinal. 

Perpendicular. 

Truuverse. 

2" 

1"  1'" 

6'" 

Lowest 

r 

6'" 

8'" 

Mean 

1"  4'" 

9"' 

41'" 

Another  and  more  accurate  method  of  esti- 
mating the  bulk  of  the  ovary  consists  in 
weighing.  The  following  are  the  extreme  and 
mean  weights  of  five  ovaries  taken  from 
healthy  adults  :  viz.,  greatest  weight,  135  grs. ; 
least,  (H)  grs. ;  mean  (of  five  examples),  87  grs. 
On  comparison  of  these  results  with  Krause's 
estimate  of  the  weight  of  the  testis,  which 
gives  the  mean  weight  of  the  male  organ,  also 
in  five  instances,  as  354*4  grs.*,  it  appears  that 
the  ovary,  though  furnishing  the  larger  portion 
of  the  generative  element  in  the  act  of  repro- 
duction, has  an  average  bulk  of  less  than  one 
quarter  of  that  of  the  corresponding  male 
gland. 

PotUion  and  Connections, —  The  ovary  is  so 
intimately  connected  with  the  uterus,  in  whose 
changes  of  position,  both  normal  and  ab- 
normal, it  necessarily  takes  part,  that  it  can- 
not be  said  to  have  any  fixed  or  definite  seat. 
It  is  most  commonly  found  lying  somewhat 
deeply  in  the  lateral  and  posterior  part  of  the 
cavity  of  the  true  pelvis,  concealed  from  view 
by  the  small  intestmes,  and  in  part  covered  by 
the  Fallopian  tube  of  the  same  side.  Rela- 
tively to  the  uterus,  the  ovary  is  placed  on 
either  side  of  that  organ,  at  a  distance  varying 
from  4'^  to  \8''\  and  behind  and  a  little  be- 
low the  level  of  the  point  of  entrance  of  the 
Fallopian  tubes  (Jig.  368.)- 

Each  ovary  is  invested  by  a  layer  of  perito- 
neum derived  from  the  posterior  lamina  of  the 
broad  ligament,  to  which  the  ovary  is  thus 
attached  by  a  kind  of  mesentery. 

Besides  this  indirect  connection  with  the 
uterus,  through  the  intervention  of  the  broad 
li«:ament,  the  ovary  has  also  another  and  more 
direct  attachment  by  the  aid  of  its  own  proper 
ligament  (ligamentum  ovarii),  which  serves  to 
bind  it  more  securely  to  the  uterus.  (Fig. 

368.  m.) 

The  ovary  is  further  connected  at  its  outer 
extremity  to  the  mouth  of  the  Fallopian  tube 
by  one  of  the  processes  of  the  pavilion,  which 
serves  to  keep  the  organ  always  in  close 
proximity  to  iu  excretory  duct  (J^.  368.  ii). 

The  distance  which  intervenes  between  the 
ovary  and  the  uterus  varies  considerably  on 
each  side,  not  only  in  different  individuals, 
but  also  in  the  same  subject,  where  it  is  very 
rarely  found  to  be  equal ;  the  right  ovary,  so 
far  a.H  my  observations  have  gone,  being  further 
removed  than  the  left  in  the  proportion  of 
nine  out  of  twelve  instances. 

During  pregnancy,  the  ovary  suffers  fi-e- 
quent  changes  of  position.  As  the  uterus  ex- 
pands, it  carries  the  ovary  along  with  it  into 

•  See  art  Testis,  VoL  IV.  p.  976. 


the  abdominal  cavity,  at  the  same  tine  ibc 
relative  situation  of  these  parts  ii  mt- 
rially  altered,  the  fundus  uteri  gradmUj  ci- 
panding  and  rising  above  the  former  level  ti 
the  ovaries,  whilst  the  latter  appor  to  be 
bound  down  more  closely  to  the  ode  oC  tbe 
uterus,  until  at  term  their  posttkMi  is  unaJy 
found  to  be  below  the  centre  of  thatorpa. 

Component  Parts.  —  Tlie  ovuy  is  «■- 
posed  of,  1st,  protecting  parts,  or  vuk*', 
2nd,  a  parenchyma,  or  stroma,  io  whidi  ttt 
imbedded  ;  3rd,  the  proper  secreting  ttnic 
tures,  in  the  form  of  closed  sacs  or  veucn. 
containing  the  ova ;  4th,  vessels  and  nervts. 

1.  The  Protecting  Parts  or  TVaw.— Th« 
are  two  in  number,  and  corres{KMid  precikrh, 
both  in  structure  and  derivation,  witk  the 
analogous  coverings  of  the  testis. 

The  peritoneai  covering  (JSg.  371.  i)  consti- 
tutes the  outermost  of  these  coats,  and  cooaiii 
of  the  layer  of  peritoneum  derived  from  tbefw 
terior  lamina  of  the  broad  ligament,  whidiKrva 
to  connect  the  ovary  with  the  paru  a^KcsL 
Except  at  its  base,  the  ovary  is  so  ckveh  •• 
vested  by  this  (leritoneal  lamina,  that  do  cf* 
fort  with  the  scalpel  will  suffice  to  deiacb  i: 
from  the  tunic  beneath.    This  intimate  osactt. 
however,  of  the  two  coats  ceases  at  the  !■« 
of  the  ovarj',  where  a  white,  irregulsr.  sail 
somewhat  elevated  line  b  observed  oa  either 
side,  extending  in  a  horizontal  directMa,  aaJ 
rising  higher  on  the  anterior  than  on  the  pos- 
terior surface  of  the  gland.     In  its  mtiotf 
texture,  this  covering  of  the  ovary  diftn  » 
no  respect  from  the  peritooeum  covcriaf  the 
viscera  generally. 

T%e  tunica  a&ugmea,  or  tumca  propria,  '^i: 
37 1 .  BB^  constitutes  the  special  or  proper  vo^tr- 
i  ng  of  tne  ovary.  It  serves  to  give  form  and  wi*- 
ditv  to  the  orpm,  and  to  protect  the  ovissL'^ 
and  ova  from  injury.  This  coat  has  a  ncsH; 
uniform  thickness  of  l''\  and  ibnnsa  romr*^ 
investment  for  the  ovary,  except  at  itt  low** 
border,  where  the  fibres  are  ettner  very  thio.i 
scattered  and  interlaced,  or  arc  altojcthr 
wanting,  leaving  a  longitudinal  space,  tci»rJ 
the  hilum  or  vascular  fissure,  by  vbicb  tftr 
vessels  and  nerves  enter  ibc  organ.  Th» 
space  measures  3'"— 4'"  in  width,  and  eitcfti* 
along  the  entire  base  of  the  ovary. 

The  tunica  albuginea  haa  been  coBoocit 
regarded  as  a  more  condenaed  portioa  of  i** 
stroma,  or  parenchyma,  of  the  ovary;  h* 
from  this  it  is  readily  diatincuiahed,  not  cb:) 
by  its  dear  v^hite  colour,  and  deoae  and  ab>n< 
cartilaginous  hardness,  but  also  by  its  0vtv- 
scopic  characters.  On  account  of  its  eitnw* 
toughness,  this  tunic  is  not  very  easily  sff* 
rable  into  fragments  sufficiently  miautr  >»' 
microscopic  examination.  But  wbea  w^* 
portions  have  been  so  obtained,  the  laBfs:**  •• 
the  fragmenu  exhibit  numerous  closr-I'  %: 
and  irrcgulariy  arranged  fibres  of  devc^v*^ 
connective  tissue,  projecdng  from  ade«"<- 
structureless  matrix  intcraperaed  with  r>^ 
nules,  which  serves  to  connect  tbe  Om  &> 
gether,  and  to  vihich  apparcoily  is  doe.  «• 
great  measure,  the  peciuar  toByinf*  ^^ 
membrane,  while  ita  remarkable    '  """'  ' 
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eiplaineH  by  the  much  smaller  number  of  ovary.  It  lies  immediately  beneath  the  tunica 
Mood-Te«sels  that  it  contains,  as  compared  albuginea,  and  fills  up  the  whole  of  the  inler- 
■ith  the  general  parenchyma  of  the  ovary,  mediate  space  between  the  ovisacs  to  which 
Tht  tunica  albuginca,  therefore,  is  not  merely  it  acts  as  a  germ  bed,  protecting  the  ova  from 
a  iDore  condensed  form  of  the  ovarian  stroma,  injury,  and  serving  for  the  conveyHuce  of  blood- 
but  appears  to  result  from  a  development  of  vessels  to  the  ovii^acs.  This  tissue  is  som»> 
tiaiuci  which  exist  in  the  stroma  in  an  ele-  times  of  a  pxle-pink,  but  more  oHen  of  a 
nicntary  or  embryonic  form,  as  well  as  from  a  bright-red  colour,  from  the  large  number  of 
more  close  conjunction  and  blending  of  those  blood- veiiBels  which  it  cunlains,  whose  ar- 
liuueii.  rangement  proceeding  from  within,  and  r«di- 
t.  ncFan:Dcfimnanr  Slroma,( fi^.  371. C, and  ating  outwardly  in  all  directions,  eivcB  to  this 
fig-  yji.  i)  constitutes  the  proper  tissue  of  the  tiijaue,  when  viewed  by  the  oakeJ  eye  or  by 


Onay  nbr/td  fatir  diamtiert.  (^AJbr  Qnlt.)  Diatcled  to  iluic, 
A.p«ilinmm:  B,tnniua]baginea:  c,  atromsi  nupD,  GniQan  lullicl«  in  variooi  stages  «f  growth  i 
y.  vma  coU  of  the  fallkle  (tnaic  of  tbc  ovJuc)i  rr,  inner  uwt  uT  the  follicle  (oriuc) ;  ouu,  epitlielial 
liUKR  (MBbnuA  gruiaiau)  i  hii,  ovuni  and  rumulus',  i,  orifice  by  which  the  foliitle  hu  4iwhargsd 
"  "u ;  K,  Ktltopiao  tab* ;  u  Gmbrin )  M,  potteiior  il>  of  broad  ligament  or  mesonloTy  of  ovaiy ;  a, 
tiun-«TBci»n  Ugaiuat ;  o,  bgunentnm  ovarii. 
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lens,  the  appearance  of  being 
rormed  into  bundles  or  laniins. 

Hie  microscope,  however,  aenn  to  resolve 
this  tissue  into  it«  true  elementa.  When  so 
examined,  the  stroma  is  found  to  be  composed 
mainly  of  blood-vessels,  Co  which  a  great  part 
of  its  strength  and  toughness  is  due,  the  in- 
termediate spaces  being  filled  up  b;  a  fibrous 
structure  not  separable  into  bundles,  like 
ordinary  connective  tissue,  and  having  uo  dis- 
tinct fibrillar  arrangement,  its  chief  elementa 
being  single  white  fibres  of  ordinary  connective 
tissue, numerous  fusiform  embryonic  fibres,  and 
elliptical  and  round  cells  or  granules,  the  whole 
being  coherent  and  strongly  united  together. 

3.  TAr  Graafian  VeHckt.  FoUkvii  ovarU,  i. 
Graafiam,  t.  Ociiaeci, — When  the  substance  of 
a  healthy  ovary  is  divided  by  a  clean  incision, 
if  the  subject  be  not  too  advanced  in  life,  the 
section  will  be  found  to  have  included  several 
veMcles  varying  in  diameter  from  4"'  down 
to  aaccuti  of  microscopic  minuteness.    These 


m  efad^Hnarf.    {44  Nat.) 
a,  distal)  b,  proximal  end;  i^atroniBi  J^G^■■d■Il 
follicles  of  tha  oriUnair  sice  before  anUi^ment; 
A,  Mellale  remsliu  of  follicles  which  have  burst  nid 
sbruDk  after  discbargiog  tbdr  ova. 

vesicles,  familiarly  known  as  the  ova  of  De 
Oraaf,  althou^  the  credit  of  antecedent  ob- 
servation is  certainly  due  both  to  Vcsalius  * 
and  Fallopiui  f ,  are  variously  distributed 
through  the  ovary  according  to  the  age  of  the 
individual.  In  infantsand  young  subjects,  the 
ovisacs  are  found  only  at  the  ueripherv  of  the 
organ,  where  they  form  a  thick  rind,  tte  inte- 
nor  of  the  ovary  being  occupied  only  by  blood- 
vessels and  stroma.  But  after  puberty  the 
division  into  a  cortical  and  central  part  be- 
comes lew  distinct,  tbeovisacK  becoming  buried 
deeper  in  the  stroma,  so  that  occasionally,  in 
making  sections  of  the  part,  they  are  encoun- 
tered  as  deep  as  the  base  of  the  organ.  They 
are  always,  however,  roost  nuroerou*  near  the 

Tbe  number  of  developed  vesiilcs  contained 
in  each  ovary,  and  visible  to  the  naked  eye, 
variea  connderably  in  differLut  subjects.    Up 

•  De  Corporis  homani  Fabric*,  lib,  v.  cap.  xv.  p. 
4£9. 
t  Obfc  AmL,  Op.  omnia,  1606,  voL  i.  p.  106. 


a  very  recent  date  it  appewi  to  haft  boi 
lumed  that  their  number  was  Emited.  TW; 
were  usually  estimated  at  IStoSO  in  eaiAonii 
and  it  was  generally  auppoied  that,  wbtn  the* 
were  exhausted  by  child-bearing  Md  Mint- 
riage,  the  power  of  procreuioa  ef  octtat; 
ce^ed.  More  recent  and  GBTcfiilobMmtHa. 
however,  has  shown  that  dtenintercfraB- 
cles  in  each  ovary  amounts  in  beahhy  onps 
to  30,  50,  100,  or  even  800;  wbast  in  iran 
young  subjects  ihor  numbos  exceed  all  pOTw 
of  accurate  computation. 

The  vesicles  are  most  earily  ia^xfti  is 
the  adult  ovary  by  making  a  pefjaeaibniif 
section  through  tbe  organ  m  the  drecM  d 
its  loneer  aiis.  In  this  way  llie  Ivgest  warn- 
ber  will  have  been  divided  by  ooe  iociaaa , 
and  such  asection,as  vtjig.  378.,  will  oftta  s^ 
See  to  exhibit  B  to  18  vendcs  of  Utam 
sites.  On  submitting  the  MCUon,  bowen. 
to  the  microscope,  others  of  a  imalkr  wx. 
which  had  previously  eacsped  attfwtinB,  vil 
be  brought  into  view ;  and  b  cootbuaiK  At 
incisions  in  various  directioaa,  frcrii  veiida 
will  be  laid  open  of  vaiiotu  aises  and  ■  it- 
ferent  stages  of  development.  If  the  onn 
of  an  inbnt  be  selected  for  obaervHioa.  iW 
organ  should  previously  have  been  harteel 
bv  maceration  for  several  days  m  ^lirit.  k 
clean  section  is  thus  easily  obtained  t^  a  ibBf 
knife;  and  if  this  be  eiamioed  by  a  l-indi  ob- 
ject glass,  the  little  spherical  ova,  coagaisied 
by  the  action  of  the  spirit,  will  be  readilvMn. 
each  one  lying  in  its  proper  oriaBcbynichit 
is  immediately  surrounded,  and  the  whole  » 
closely  set  and  so  numerous  that  a  nngit  kc- 
tion  suffices  to  dinilay  several  hv^aJ  <' 
them  at  one  view  (j<g.  373.). 

JV.373. 


Sectiim  of  part  of  Uh  aemry  of  a  o^/bK,  fd 


pressure  from  surrounding  part*,  oi 
jBcent  vesicles,  is  spherical  or  oval  in  bns,(,^ 
371.  DD,  andjb.  378.  g)and  consists  uf  cer- 
tain tunics  and  contents.  The  tnikAtf  anl 
composition  of  its  coats  have  been  nrioa>''< 
described  by  recent  obaerven ;  and  npoa  W 
subject  adilTerence  of  views  would  be  (tfcca- 
paralivcly  little  importance,  if  i^msi  a  ritb 
solution  of  this  ^uestioa  did  not  d^^  tu 
clear  comprehension  of  ihoae  dangn  *bkt 
occur  in  the  Graafian   fblfide  dmg  F'^T 
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nancy,  and  which  result  in  the  formation  of 
the  body  termed  the  corpta  lutcum, 

MTithout  entering  upon  the  question  of  the 
Duoiber  o^  Ismuise  into  which  the  walls  of  a 
Graafian  follicle  mav  be  split  by  skilful  mani- 
pulation»  it  will  suffice  to  consider  those  only 
as  distinct  membranes  or  coats,  which  exhi* 
bit  obvious  differences  of  structure  and  rela- 
tionship, during  the  various  phases  of  develop* 
ment  and  decay  which  the  follicle  undergoes 
from  its  first  formation  to  its  final  disappear- 
Slice.    In  this  view  the  walls  of  the  Graafian 
follicle  roust  be  regarded  as  being  composed 
of  three  membranes ;  and  indeed  but  for  the 
importance  attached  to  the  use  of  the  third  or 
ionermost  of  these,  which  in  any  case  is  hardly 
more  than  a  tbtn  layer  of  eranutes,  it  would 
have  sufficed  if  the  coats  of  the  vesicles  had 
been  enumerated  as  two  only. 

The  external  fibrous  or  vascular  coat  [fg. 
37^'  0»^.  37 1 .  e)  constitutes  the  tnmc  of  the 
otitac  of  Barry,  the  tumca  JShrota,  S,  thecafoU 
A»/i  of  Baer.  It  forms  no  portion  of  the  ori- 
cinal  ovisac,  but  is  a  superadded  part,  derived 
from  the  parenchyma  of  the  ovary.  This 
coat  closely  embraces  the  ovisac,  and  partakes 

Fig.  374. 


pendent  structure;  but  receiving  aflerwarcis 
the  before  mentioned  investment  from  the 
ovarian  |)arenchyma,  the  two  coats  unite  to 
form  the  Graafian    follicle.    The  ovisac  is 

Fig,  375. 


Cfoafiui  tend*  of  the  rabbit  x   100  (?)  diametert, 

(^After  BarryJ) 

0,  OQtcr  coat  or  tunic  of  the  ovisac ;  b^  ovisac ; 
c,  epitheliftl  lining  or  membrana  granulosa,  a  por- 
tioQ  of  which  has  Men  removed  in  order  to  display 
rfi  Rtinacnla  ( here  too  distinctly  marked) ;  e,  tunica 
piaolon  of  Barrv  immediately  surrounding  the 
onun,  csooaasting  oCf  sons  ^udda,  within  which 
i«  tiM  yelk  and  germinal  vesicle  and  macula. 

in  its  spherical  figure ;  it  carries  numerous 
btood-vessela,  which  pass  from  the  ovarian 
ttroma  to  become  expanded  in  a  vascular  net- 
work over  its  walls  (Jig.  371.  d). 

Examined  by  the  microscope,  this  membrane 
it  seen  to  be  highly  vascular.  It  is  composed 
of  a  fine  membrane,  containing  few  fibres,  but 
eterywhere  abundantly  studded  with  oval 
andet,  visible  without  the  aid  of  acetic  acid, 
aod  probably,  in  part  at  least,  due  to  the  pre- 
Kncc  of  so  many  blood-vessels  in  its  tissue. 
This  coat  contains  no  oil  globules.  Its  chief 
(ue  appears  to  be  to  give  increased  support 
and  protection  to  the  true  ovisac  which  it  sur- 
roofids,  and  to  convey  blood-vessels  from  the 
ovarr  for  its  nutrition,  and  for  the  supply  of 
the  Boids  which  the  ovisac  contains. 

The  wcond  or  internal  coat,  as  it  is  com- 
BKNily  tennedy  of  the  Graafian  follide  b  the 
o^nmc  itself.     It  constitutes  at  first  an  inde- 


Structure  of  ovitac,    (,Ad  Nat  x  350.) 

composed  of  embryonic  fibres  of  connective 
tissue  (^.  375.  a),  of  rounded  cells  or 
granules,  6;  and  of  a  large  proportion  of  minute 
oil  globules,  c.  The  embryonic  fibre-cells  lie 
parallel  with  each  other,  and  together  with  the 
granules  form  the  bulk  of  the  tissue  in  nearly 
equal  proportions.  The  oil  drops  are  very 
numerous ;  and  af^r  the  preparation  has  been 
under  examination  for  some  time  they  are  seen 
to  float  up  to  the  surface  of  the  drop  of  water 
in  which  it  is  placed,  and  to  collect  upon  the 
under  side  of  the  glass  disc  used  for  covering  it. 
In  addition  to  these  there  is  found  a  small  quan- 
tity of  developed  fibres  ot  connective  tissue, 
which  appear  to  give  firmness  to  the  whole. 
The  Graafian  follicle  thus  composed,  contains, 
in  close  contact  with  its  inner  wall,  a  stratum 
of  nucleated  cells,  forming  an  epithelial  lining, 
termed  the  membrana  granulosa  (Jig.  374.  c, 
/ij^.  371.  g).  The  cells  or  granules  which  give  a 
name  to  this  membrane  are  so  lightly  held  to- 
gether that  it  has  been  doubted  whether  the  stra- 
tum which  they  form  is  really  entitled  to  the 
denomination  of  a  membrane.  Nevertheless  this 
structure  appears  to  play  an  important  part  in 
regard  to  toe  ovum,  which  is  always  found 
lodged  within  a  portion  of  it.  At  the  com- 
mencement of  the  formation  of  the  ovisac,  ac- 
cording to  Dr.  Martin  Barry,  these  peculiar 
elliptical  nucleated  cells  or  granules  are  nearly 
equally  diffused  through  the  fluid  which  it  con- 
tains, the  ovum  lying  in  their  centre.  But 
about  the  time  at  which  the  ovisac  unites  with 
its  covering  or  tunic  to  form  the  Graafian  fol- 
licle, these  granules  are  found  to  have  become 
separated  into  little  groups,  leaving  interspaces 
filled  by  fluid.  Further,  as  this  separation  ad- 
vances, the  granules  arrange  themselves  in  such 
a  manner  as  to  constitute  three  distinct  struc- 
tures. The  prindpal  portion  collects  upon  the 
inner  surface  of  the  ovisac  forming  the  mem^ 
brana  granulosa  just  described  (fig.  374.  c). 
A  second  portion  becomes  aggregated  upon 
and  around  the  ovum,  taking  its  form  and 
constituting  a  special  investment  for  it.  This 
is  the  tumea  granulosa  of  Barry  (fig.  374.  e). 
A  third  portion  collects  to  form  a  structure 
com|)osed  of  a  central  mass  in  which  the 
ovum  with  its  tunica  granulosa  is  imbedded, 
corresponding  with  the  cumulus  (fig.  371. 
h,h)  of  Baer,  and  of  certmn  cords  or  flattened 
bands,  from  two  to  four  in  number,  which  pass 
off  from  the  central  mass  outwards,  to  become 
united  with  the  layer  of  granules  lining  the 
follicle.  These  raduting  bands  or  cords  are 
tenned  by  Barry  the  rettnacula^  (fig.  374.  dd) 
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FkH  Stage.  Origin  of  the  Graafian  Fol£de.  ia&nt,  utd  in  adnuMed  aalxjM.  il  b« 
— The  time  of  the  lirst  ^ipcarance  of  the  foi*  nothing  ia  diatinguiihstile  )■  the  otm;  airpl 
Itcle  within  the  ovarjit  subject  to  considerable  h  uniformtnus  of  primary  cdkaad  cell  ^cki 
variation  in  the  different  orders  of  MemmRlia.  WheD  the  follicle  or  otiiac  ii  iboal  tofaiB, 
In  all  it  occurs  at  b  much  later  period  than  there  mj  be  percnveal  Bide  ramd  or  oiwy 
the  Rrat  appearance  of  the  seminiterous  tubes  am^ationa  of  (Hiinary  edit,  brmkf  pv^ 
in  the  male.  BtNchoff,  who  has  devoted  much  which  are  distributed  in  coniiilcnMe  tn^n 
attention  to  the  eiamination  of  the  follicle  in  through  the  ovary.  Tbeoe,  (too  Ite  dm* 
its  earliest  stages  of  formation,  has  never  been  atance  that  the  substance  of  the  dvwj  it  lie- 
able  to  discover  the  least  trace  of  it  in  the  wiK  composed  of  similar  ceUa,  mt  tomh 
dog  arHl  rabbit  before  birth.     This  is  also  the  distin^ishable  from  tbe  si 


n  most  instances  in  the  human  embrvo,    of  which  they  arise  (&,  377.  t). 

although  examples  occur  of  the  ovarian  fol-         Now  Barry,  who  ^to  very  ^nMr  □» 

licles  being  already  formed  in  the  ttew-boni    mined  the  rarly  formation  of  tlie  Mkdt  a 

j^  -.-  the  rabbit,  mainlaina  that  witfaia  thw  Ut 

^'  grou)M  of  cells  the  germinal  nddt  a  A^i 

contained.    Barry   repreaenta   tlw  p«mtl 

veticle  at  its  first  formaiioa  at  ■aim^^ii 

minute  oil  globulea,  and  a  coUectiaa  rfp> 

nulea,  forming  togt^ber  little  elliptk  hb 

which  are  diatribuCed  tbrai^fa  the  ow.  I 

coDUwriion  of  the  deaeriptioiM  aad  fflgMM 

of  theae  two  obserrert  leavet  m  doah  tta 

both  refer  to  precisely  the  aaaae  otvrL 

Round  these  little  groupa  cf  tcAi  ■  •» 
perceived  a  delicate  iransp 
which  is  at  first  a 

ganisatioD.     This  is 

'  Offormation0%.  377.B,c>.   llient 

of  its  development  b»a  given  nse  to  ma 
speculation,  which  is  imerMtii^  chklj  nl 
reference  to  the  quetdoD  wbether  the  onac 
is  to  be  regarded  a*  die  Tcaide  af  noit- 
tion  of  the  ovum,  or  whether  tbe  onn.  r 
parts  of  it  at  least,  are  previocBly  (brwit,  tsl 
the  ovisac  is  afterwarda  auperwldcd. 

Biachoff  explains  the  fonnatioo  of  tk  bi 
bomogeoeouB  membraae  which  ia  fint  «a 
surrounding  the  litde  croupa  of  <db  b;  av 

Cning  that  those  wfaidi  farm  tlte  pr^^i' 
yer  become  CMt8uenC  ud  tlM  by  ibcr 
junction  they  coiudtute  thM    booater  nl> 

whilst  the ongiinl cdl iiiiiaan  ilwaiwJ 

This  meotbraiie  aoon    afterwanJabrTaB- 

form  an  epithelium  upon  its  inQer  tv^c  J> 
cloae  eiamination  shows  (iirtha-  tlw  thw  tr. 
layer  is  bounded  by  a  I 


Hence  BiscbotT  conelndea  that  ihr  Uirit 

is,  as  Uenle  asserts,  a  primary  aujixiat  tt- 

licle,  which,  like  all  aecrctiog  feUidesBH* 

composed  of  a  primary  cdl   aawbiMc.  to 

suits  from  a  confluence  of  cdU.    Hr  k» 


Bqrmiiit  A*  HHlt  cffiirmatiim  of  (Ac  Craajhn  never 

fomdc    (dfi'SiMd^ff.)  a homogeneoiM , 

A,  portion  of  ovary  of  a  fnut  dog.    llieGrasflaa  nucleus,  aa  would  be  tbe  c , 

feincln  in  Hen  in  ths  Ont  ttMgt  oT  (brmatloo,  cell.  The  contents  of  tbe  veaiclc;  KcwdiM  v 

".?'f!J?S.?'  '"''■P^"P«  of  primsiy  cdlj  Initio  Biscboff,  cooatstofadeu- inid cwt^^trl 

midst  of  atuaueoTvmilar  itmcture.  „„.i^    „j    i    "*~  ™ ™  "^"^^ 

B,  Portion  of  oTSiyofa  dog  four  week.  oWi  a  d».  ""^  •"•■  P""""  J  '*>«'  l«t«r  dase*.  i- 
lieate  flbrotu  cost  ntnr  surrooDdi  the  groani  of  ■C""""!  ">'  anbaeqtKntly-forBed  jA  C» 
Dudestwl  calls.  nules.  nnmrwhat  latri  ii  i4iaiiiulaWh«Wit 

c,  Portion  of  ovary  of  a  pig  thtw  weeks  old.  The  foUide  veaidea,  which  hi  tbe  uemimi  ^t 

follicle  i.  here  oompoeed  of  inn.p.r«itiMiqbraD«,  become  more  dereteped  Md  nwo«m  s  «- 

the  outer  eurfsce  of  whidi,  in  the  larger  <«ies,  it  eanA  ir.n«uiw,»  ijZL^i  -JZ!^_Zl»w 
become  fibrou*    Its  inner  ,<ut,a  i.  Ttaed  hVan  jTWWpjmit  tpberxal  octtcK  «»»>( 

epitheUam  of  pale  cells  (membrans  gnuiiiIiMa)t  *  nucleus  which  clowdy  twewMea.  aad  »  «- 

within  (hit  it  U)egeniuiulvBelde,sBrroandfld  by  sMered  by  Kadxtf  to  be  the  fvaMl  ickV 

grannies  reMmbliiw  yelk  grannlet.  Thcat  contenu  Hence,  whilst  the  observation  of  tmj,  c 

an  teen  diqwned  from  s  mptored  follklt  st  f  firmatory  oT  '       "  ' "  ■ 


y  of  the  views  of  B^,  md  ^f*^ 
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po«  bjr  Dr.  Allen  Thomion*,  led  the  former  portioa  connit*  of  blood-veueli  and  wmvy 

[0  coDclude  th«t  the  formation  of  the  onim  bundles  of  connectiTe  tiisue,  the  latter  bdng 

comDcoca  before  the  eiutcnce  of  the  OTisac,  much  more  diit'inct  in  the  ovary  of  the  infant 

Ibc  Rwarchea  of  Biachoff  point,  on  the  other  than  in  the  adult.    The  more  denae  peripheral 

hand,  to  the  ovisac  itself,  as  the  formatlTe  or-  portion  is  that  in  nhich  alone  the  ova  are 

pa  of  the  ovum.  found.     It  is  made  up  almost  entirely  of  « 

Tbe|eacnl  wxaranceof  theorlxacinhen  mass   of  minute  ovisacs,  already  containing 

£nt  formed,  is  that  of  a  pellucid,  and  often  ova  (JSg.  373.). 

fcUowish  vende,  having  an  elliptic  form,  and  These  ovisacs,  at  present  in  a  rudimentnl 

t(  GrM  so  minute  aa  not  to  exceed  -^ — tin"  condition,  are  of  various  dimensions.    In  the 

in  diameter ;  as,  for  example,  in  the  oi,  the  example  given,  th^   average   diameter  was 

J  of  which  animal,  according  to  Barry,  ,^„ — yjha"-    But  it  happens,  occaaionally, 

contain  in  a  cubic  inch  200,000,000  of  that  ovaries  of  a  verv  early  age  are  found  to 

Kid)  Dvincs.  contain  ovisacs  or  Graafian  Mllicles  of  com- 

The  ovisac  ia  more  or  leas  pdlucid,  ac-  paraiively  Urge  size.    Thus,  in  a  specimen  in 

(Drdiog  la  its  liae.     In  the  smaller  ones,  the  my  possension  from  a  chili]  of  seven  months, 

tills  are  so  tran^Mrent  as  to  admit  of  the  one  ovair  contuns  a  follicle  of  rather  more 

form  of  thdr  granular  contents  being  seen  than  1"'  in  diameter,  whilst  the  other  is  almost 

ilmugh  them  (_&.  377.  b,  c)  i  but  aa  develop-  entirely  occupied  by  five  follicles,  the  lanest 

DKot  advances,  they  become  merely  translu-  of  which  measures  8^+ )}'",  and  the  amalleat 

ctnt.     The  walls,  which  are  relatively  very  ;■  one  quarter  of  that  aiie.     In  this  case  the 

ihiti  in  the  small  ovisacs,  are  elastic  and  dia-  entire  length  of  the  ovary  is  only  T". 

uaiiblcand  have  an  undulating  sur&ce,  pre-  SecondSl^ge.  Growtii,  MiUuratiim,a»d Pn^ 

tmaog   numeroiu  depressions,    to  whiui  is  paratiott  Jor  Detiiceiice  of  the  FelUcU, — When 

rrCtnble  the   plaited   or  folded  appearance  the  period  approaches,  or  has  already  arrived, 

vhich  the  contour  of  the  ovisac  assumes  un-  at  woich  an  anim^  becomes  apt  for  reproduc- 

ia  prenure.  tion,  and  ii  ready  to  recdve  the  male,  a  cer- 

The  ovisac  ia  aomedmes  formed  in  the  pa-  tainnumberof  follicles  progressively  increasein 

netes  of  an  already  developed  Graafian  toU  size,  and  become  more  and  more  superfidall; 

lidsi  but  whether  originating  here,  or,  as  ii  plaMd.     Shortly,  the   more  advanced   series 

■sort  cooimonly  the  case,  in  the  proper  suh-  occupy  the  surrace  of  the  ovaiy,  and  present 

■taoce  of  the  ovary,  it  is  always  at  first  seen  the  appearance  of  round   grains    close-set, 

i.iii^  perfectly  loose  in  a  little  cavity,  exca-  so  aa   to  give   to  the  organ  sometimes  the 

mnl,  as  it  were,  in  the  substance  of  the  sur-  appearance  of  a  bunch  of  grapea  {^jig.  376.). 

KMirtding  lisnies.     Bubaequently   a  covering.  This  ia   more    particularly  the    caae   in    the 

<t  tunic,  conaistiDg  of  a  rather  dense  con-  sow,    whidi    aflbrds    an    excellent    example 

Nctive  tissue,  susceptible  of  becoming  highly  for    tracing   tlieae   changes   in   the   follicle. 
isKular,  and  closely  connected  with  the  ova- 

nae  atrooka,  ia  gradually  formed  upon  the  Fig.  37B. 
Micr  anrface  of  the  ovisac,  with  wnich  thu 
outer  covering  now  becomes  closdy  united. 
Thit  is  the  structure  termed  by  Barry  the 
umic  of  the  oviaac  (  Tiauca  S.  theca  Jol&aJi). 
And  it  is  by  the  union  of  these  two  that, 
>amding  to  hi*  observations,  the  Graafian 
'cnde  is  (bnned.  At  this  atage  of  ita  deve- 
^Mnent  there  exist  all  the  elements  of  the 
romplctely-developed  follicle,  rix.,  the  outer 
naciilar  or  fibrous  coat,  the  inner  aofler  layer, 
c*  proper  tunic  of  the  ovisac,  and  the   atill 


■ure  internal  epithelial  layer  of  granules  re-  Portiom  ofrmay  ofAtim.    Tin  anaflam  fillicla 

("ewnting  the  membrana  granulosa,  together  project  atoet  tkt  mfaet  of  lAc  ororir.     Brtmt, 

■ith  the  elements,  at  least,  of  the  ovum,  and  "P"'  '^■™  '^  *'"'•  ""  ceupinou  bj/  (An-  w*.  a^ 

ibr  fluid  contents  of  the  sac.  "■nP't  *.  "'^{'i't^'p'^^^ 

Ibrae  constitute  the  most  important  points  (Afl*^  rime»*L) 
'cprdmg  the  dcvdopment  of*the  Oraafiao 

Mcleat  the  time  of  Its  first  formation  in  the  Each  gimn,   a,  conaiats   of  a  vesicle  filled 

Mdnmtaba  gcstefmlly.    They  serve  to  facilitate  with    a  limpid    fluid,   albuminous,  viscid    to 

Flatly  the  study  of  the  same  parts  in  Man.  the  touch,  of  a  sli^tly  yellow  colour,  and 

With  regard  to  the  human  follicle,  the  cor-  coagulable  by  heat  and  alcohol.     Their  walls, 

'BpMding  stage  is  most  readily  observed  in  previously  diaphanous,  now  become  opaque 

tte  infant,  a  lew  montha  after  birth.     If  at  irom  the  thickening  of  the  hula-  membrane  of 

t^t  age  a  acctioo  be  made  of  the  ovary,  it  the  vesicle,  Le.,  of  the  oviaac  itself.     From 

*<U  be  seen  to  be  composed  of  a  parenchyma,  four  to  six  of  these  vesicles  will  be  found  to 

ahicb   n  somewhat  lax  towards   the  centre  become   aimultaneoualy    developed    in    each 

and  t«se,bat  more  denie  in  the  peripheral  ovar7(j^.378.i,A).  Theseareolwayathemost 

(""tion  of  the  orpa.     The  more  lax  central  aiip^cial.     Their   form  is   senerally   ovoid. 

They  increase  until  they  atts •*= • ' 

*  Page  7(,  of  this  voL,  Supplsment.  about  }". 
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The  augmentation  in  balk  of  the  follicle  is,  been  noticed  by  aeveril  obtonm,  «ho  t^ 

in  the  first  instance,  due  almost  entirely  to  an  posed  them  to  indicate  the  OmAu  icado 

increase  in  its  fluid  contents.    It  is  probable  from  which  ova  were  destined  to  bee^xllei 
that  this  fluid  is  supplied  by  the  minute  ca-         Thus   Barry's  prior  testioionT  Mfm  to 

pillaries  with  which  the  ovisac  is  furnished,  confirm  that  of  Pouchet  and  odMs,  id  the 

and  which,  long  before  the  yesicle  has  attained  effect  that  the  blood  found  withia  the  Uhric 

its  full  diameter,  a{)pear  in  the  form  of  a  rich  does  not  reaulfc  from  ttaniptnre, bmibtt  k a 

network  upon  its  inner  surfiice,  giving  to  the  there  antecedent  to  that  process, 
latter  a  bright  red  colour.  Some  other  ebanna  wfaidh  oecor  in  tk 

And  now  a  thickening  of  the  walb  of  the  follicle  previous  to  ita  nrnture  wmj  hcR  be 
follicle  becomes  very  manifest,  accomf)anied  noticed.  The  thickening  jusi  spoken  of  tiUs 
by  an  exudation  of  blood  which  collects  in  the  place  in  the  inner  membrane,  or  thai  vhx^ 
interior  of  the  sac.  The  period  at  which  this  constituted  originaUy  the  ovisac.  ThisiU- 
escape  of  blood  commences  is  variable.  Some-  ening  is  sometunes  so  considerable  si  lo  it- 
tiroes  it  may  be  seen  in  follicles  of  not  more  crease  the  diameter  of  tbe  fi>lii€uhr  wsDi  to 
than  l^'^Miameter,  but  more  frequently  when  three  times  their  original  amomtt.  At  tk 
they  have  attained  a  size  of  about  3'^\  same  time,  their  contour  beoomei  umt^ 

As  this  exudation  of  blood  takes  place  at  a  undulating,  and  their  colour  appfoxintfaa 

period  certainly  antecedent  to  the  rupture  of  that  of  the  buffy  coat  of  the  blood, 
the  follicle^  it  cannot  be  traced  to  vessels        While  these  changea  are  going  oniiii 

lacerated  during  that  process,  but  must  pro-  substances  and  in  the  oootenta  of  the  (Ml 

ceed  from  the  congested  capillaries  just  de-  preparation  is  being  made  externally  ki  ^ 

scribed.    It  resembles  artenal  blood,  and  is  rupture  at  a  certain  part  of  the  parictti-  T»e 

rich  in  globules,  which  at  first  remain  free  and  base  of  the  follicle  contanuea  to  be  iabtkti 

dbtinct ;  but  when  the  distension  of  the  fol-  in  the  substance  of  the  ovary  (JSg.  379.).  M 

licle  has  become  considerable,  the  blood  co-  the  upper  portion  projecu  free  dbove  tte. 

agulates  into  a  dark-red  clot.  being  covered  only  by  the  usual  ovariB  »- 

This  pouring-out  of  blood  has  been  termed  vestments.    Here,  at  the  more  salieoiporu« 

the  menstruation  of  the  follicle ;  but  beyond  of  the  projecting  ve^de  (Jig,  379.),  m  s- 

the  purpose  of  increasing  the  distension  of  creased  vascularity  is  obaenraUe.    The  fm- 

the  tatter,  preparatory  to  its  rupture,  no  use  toneum  and  sublying  tisaoea  become  fom^ 

has  been  assigned  to  it,  except  by  Pouchet,  inglyred,and  an  abundance  of  Mood  isobsfw' 

who  maintains  that  in  the  sow  the  ovum  lies  in  the  numeroua  ca|ullariea  which  mt  ar* 

at  the  bottom  of  the  follicle,  instead  of  near  visible  upon  the  summit  of  the  vtt«icle^  Att^ 

iU  upper  or  free  suriace;  and  that  as  the  this,  thefibres  of  the  ovarian  coveriaabecav 

aangumeous  exudation  increases,  it  collects  gradually  separated,  preparatory  to  their  cw 

between  the  inner  surface  of  the  ovisac  and  pUte  laceration.    The  tunica  also  of  die  i  ^ 

the  membrana  granulosa,  and  so  carries  up-  iide  itself  become  perceptibky  thiana  at  ikt» 

wards  the  latter,  together  with  the  ovum  which  spot,  which  corresponds  with  the  siMiiflB  ^ 

la  lodged  upon  it.    He  asserts,  further,  that  the  ovum  —  alwaya,  at  thia  period,  Ijiic  v* 

in  proportion  as  this  exudation  increases,  the  mediately  beneath  it. 
albummous  fluid  previously  occupying    the 

follicle  is  absorbed,  until  the  entire  cavity  be-  j^^  ^g^ 

comes  filled  with  blood. 

The  result  of  this  process  is,  that  the  ovum, 
previously  lying  at  the  bottom,  is  now  trans- 
ported to  the  upper  part  of  the  follicle,  imme- 
diately beneath  the  point  at  which  the  rupture 
of  the  walls  is  about  to  take  place. 

Notwithstanding  the  minuteness  of  Pou- 
chet*s  description,  its  accuracy,  so  far  at  least 
as  concerns  the  supposed  purpose  of  this  exu- 
dation of  blood,  has  been  called  in  question. 
The  fiict,  however,  cannot  be  disputed,  that, 
in  many  animals,  as  well  as  in  man,  the  follicle 

does  contmn  blood,  often  in  considerable  p^rfiw  o/ «wfy  o/ i*e  ».  7W>UUi««-< 
quantity,  previous  to  lU  rupture.  And  this  »  ,,^  aiwmdttage  Hum  mjig,  S7&  Tm¥^ 
a  very  important  point,  because  it  serves  to  art pr^tarimg  fm-  mptmrt.  Abmm^^maa^^ 
reftjte  the  statement  of  some  who  maintain  turt  u  perctfUbU  m  the  ctmtn^  i 
that  the  presence  of  blood,  or  of  a  clot,  within  tJu  ^^^jri^*';;^^ 
the  follicle,  affords  certain  evidence  that  the  »*  bloodve$$tU  eoMftrye.  c^/lir  j 
rupture  of  the  latter,  together  probably  with 
the  escape  of  the  ovum,  has  already  occurred.        The  same  regular  sequence  of 

Barry  also,  in  his  researches  upon  the  rabbit,  which  may  always  be  traced  m  the  ^ 

'  .      *  -  J.  -t  _    • I *u^..»k  ui.tk  aAm^  aiiMk^  vaTiaXsoiu 

n  man.     If 

quently  found  to  contain  a  considerable  quan-  healthy  woman,  who  has  menstraaScUrne 

Uty  of  blood.     Such  spots,  he  observes,  have  up  to  the  time  of  her  death,  thcw  w* 
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raJlj  be  found  in  tbe  anry  one  or  more  foU  peculiar  brick-red  colour.    Around  the  mar- 

licla  in  conditiona  nmilar  to  those  just  de-  gin   or   haae   of  the   prominence    the   fibre* 

Mribn).     The  ordinary   state  in   which  the  of  the  tunica   albuginea   are   often   seen  to 

Grufisn  fgllicle  is  found  has  been  explained  be    separated    at    short    dtitance«,    forming 

u  p.  SJO.     Vesicles  in  tfae  BtRte  there  de-  concentric  lines  or  interrupted  circles ;   the 

<i-nbed  nuij  be  >een  at  all  times  in  the  healthy  red  contents  showing  through  the  interspaces, 

oiwy,  lonietiineB   near   its   surface,   and   at  and   producing   an    appearance  of   alternate 

oUicn  buried  more  deeply ;   but  when  they  white  and    red   lines  (fig.  360.  6).     Beyond 

increuc  in  grunth  beyond  this  size,  and  are  this  circumference,  the  base  of  the  promi- 

iirqiarinf  to  rupture,  one  or  more  will  always  nence  exhibits  the  usual  white  colour  of  the 

lir  found  approaching   the  periphery  of  the  ovarian  coverings.       Numeroua   red  veiaels, 

Dviry,  or  nsing  abore  the  level  of  its  outer  chiefly  veins  (Jig.  380.  c),  ramify  tOHards  the 

lunici,  constituting  there  a  nipple-like   pro-  projecting  spot,  and  some  of  tbeae  traverse 

minrnce,  so  distinct   as   at   once   to   arrest  it  to  its  summic,   courung  over  the  promi- 

mention,  and  to  point  out  the  part  of  the  nence  in  aerpentine  lines,  and  forming  here  a 

uvan  in  which  the  dehiscence  will  next  occur  rich  plexus. 

lSj'.3S0.a).  A  clean  section  through  the  centre  of  tbe 

p.     aon  projecting  follicle  lays  open  an  ovoid  cavity, 

i^.SSl. 


Orvf/mm  a  nw»  aged  23,  rto  dwJ 
^  o/tcr  (*•  nwmnKOKiit  of  htr  la 

A  Ibllkle  is  prnaring  Aw  spnDtimnm  raptnni  at 
a.  vbuB  a  ODOttderaU*    piMnlnence   oaun,   sod 

tiMl  cDtli^abwKbad.  "*     *" 

In  general,  oaly  one  follicle  will  be  found 
p'TT^ng  for  rupture  ;  but  sometimes  two,  or 
punibly  three,  may  be  observed  in  the  ume 
rooditian  in  one  ovary.  Tbe  growth  has  now 
been  to  condderable,  that  instead  of  measurii^ 
only  H'"— Si'",  or  even  3'",  it  has  now  a  di- 
•meterof  :it — 7'",  the  breadth  b«ng  usually 
■omewhai  less  than  the  length,  for  it  rarely 
Nifieni  that  the  follicle  is  pofectly  spherical. 
In  nxHCtjuence  of  this  increased  growth  tbe 
f^'llicle  projects  (hxn  the  auriace,  and  causes 
ibc  twdlinr  jaat  deacribed,  whilst  the  acru- 
aiuiaiion  of  fluid  within  it  produces  a  sonneea 
»>1  setae  of  fluctuation  in  thia  part  of  the 
'"try,  which  is  very  obvious  to  the  touch. 
iha  the  centre  of  this  projection  the  pe- 
ntoneora  ia  eaceedinsly  thin,  and  in  some 
plan*  is  wanting,  partly  from  absorption,  and 
F«ily  frofn  laceration,  the  result  of  over- 
•Ktfcfaing  aod  diatenson. 

Tbe  tunics  albuginea  also  of  the  ovary 
<U}  be  abeocbcd,  or  may  have  became 
*o  «ic«e<fin^7  thin,  as  to  pcmit  tfae  blood- 
•^>loured  contenu  of  tfae  vesicle  partially 
>a  spficar  throt^  it,  giving  to  the  qiot  a 


iponding  half  of  the 
meroui  follkles  of  tb 
teifid  tiirougb  ths  orarj. 


ty  of  ths  enlarged  fbllicte;  < 

If  of  the   umei  b,  ■  blood 

inliMi7  sue  arc 


ijig.  381,  a),  containing  usually  a  deep  red 
clot.  A,  together  with  a  certain  quantity  of 
blood  and  a  bloody  fluid.  The  clot  has  aa 
yet  no  adhesion  tu  the  walls  of  tbe  cavity, 
and  is  easily  washed  away. 

If  the  ovary  has  been  examined  not  too  long 
after  death,  the  ovum  may  poxsibly  be  found 
lying  imbedded  in  the  granules  of  the  mnw 
brana  granulo4a,  immediately  beneath  the  most 
projecting  point  of  the  follicle.  But  more 
commonly,  the  examination  not  being  made 
until  after  this  delicate  membrane  has  melted 
down,  and  it*  granules  have  become  disperaed 
b^  post-mortem  change,  tbe  ovum  cannot  be 
discovered. 

After  washing  out  the  contents  of  tbe 
follicle,  the  inner  lurftce  of  tfae  ovimc  ia  ex- 
posed (j^.  381.  e).  This  I  have  occasionally 
seen  to  be  of  an  intense  red  colour,  from  the 
surfiice  being  covered  by  a  rich  network  of  ca- 
pilleriea  filled  with  blood.  But  most  coof 
monly  the  colour  of  tbe  ovisac  throughout,  as 
far  as  tbe  outer  tissue  of  the  follicle,  is  at  thia 
t)roeaclear,pale,chron)eyellow,th  is  coat  being 
now  also  very  ai^  in  texture.  It  is  important 
to  obaerve  that  the  yellow  colour  include* 
the  whole  thickness  of  the  ovisac,  or  inner 
coat  of  the  Graafian  follicle,  which  now  mcs- 
■uTes  from  (  to  1"'  in  thickneai,  but  that  it 
extendi  no  fiinher  i  tbe  outer  tout,  or  theca 
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folliculi,  retaining  its  ordinary  condition,  granules"  so  freqaently  deacriM  ndfifmd 
Already  a  slightly  wavy  outline  is  perceptible  by  Barry  in  his  account  of  the  niiout  coo- 
in  the  follicle  {fg,  381.),  which  is  due  to  the  ditjons  and  stages  of  devdopmat  of  tk 
growth  of  the  inner  membrane  having  con*  ovisac. 

tinued  after  the  outer  coat  has  ceased  to  ex.  The  colour  of  the  yellow  coat— the  w^hsM 

pand.  corpus  ItUeum — is  not  alike  in  sU  saiaik 

The  inner  coat  of  the  follicle,  when  it  has  In  some  of  the  Mamoialia  it  is  of  s  br^te 

thus  acquired  a  yellow  colour,  is  seen,  by  the  oranee ;  in  others  it  inclines  to  red.    Is  Bbr. 

aid  of  the  microscope,  to  have  undergone  an  ««  already  stated,  the  inner  sorfsce  of  ttc 

important  and  yet  very  simple  change.    On  follicle,  when  ripe,  is  occanonatty  so  VaM 

its  inner  surface,  or  that  which  is  turned  with  bright  red  capillaries  that  die  i^l 

towards  the  cavity  of  the  ovisac,  it  presents  appearance  is  obscured,  but  its  onfinsr;  at* 

the  appearance  of'  a  transparent  and  nearly  pcct  presents  the  dear  chrome  yellow  jm 

structureless  membrane,  in  the  substance  of  descnbed.    That  this  yellow  colour,  tike  tiuc 

which  are  imbedded  numerous  oil  droplets,  of  *!*•  yolk  of  the  bird's  ^g,  is  doe  to  tk 

very  minute,  and  aggregated  in  little  masses,  presence  of  the  oil  globules  {fig.  388.  ^)  vkt 

everywhere  penetrate  the  tissues  of  thii  eaa. 

Fig,  382.  18  rendered  sufficiently  apparent :  first,  bjar 

^         ^                              ^v.  fi^  that  treatment  by  etner,  which  divsva 

^        '/r\«                    ^r''^  ^^'  ^^®  ^^  granules,   leaves  the  rcflaoBi 

?•  ^*                  %HS  membrane  neariy  white;  and  seeoadlT.ik 

^     xs  «                  /  %^  maceration  in  water  has»  lo  a  certn  «* 

&  tent,  the  like  effect,  but  io  this  caae  aiini 

from  the    maceration,    rauwiMr  the  iiiai' 

''tl^S^U.:^'^^  membnu^e  .to  swell  and  beco.;jop-2«^ 

fart  U  has  burst,  formim,  iht  substMcs  Urmtd  cor-  obscunng  its  previous  transparency,  lad  i»- 

pus  iMiatm.    {Ad  Nat,  x  850.)  denng    the    oilv    portions   only  tetij  <»• 

a,  separate  oelU;  6,  the  same  imbedded  in  the  cem«ble  through  it,  as  judged  by  the  oiW 

stmctttxeless  membrane.    (From  the  same  sabject  eye,  though  they  are  still  readily  discomiMe 

smfys.  880.  and  881.)  under  the  microscope. 

with  a  certain  regularity  which  suggests  the  ^^  .f^',^  (**^  ^  Rmpiwr  «r  JWi>- 

idea  that  they  have  either  been  originally  cenoeof  tke  Foiade.a,^  £seape  f  tks  (km 

deposited  around  a  centre  globule,  or  are  —This  is  turned  bv  Poochct  the  peiwi  oi 

contained  in  cells  or  vesicles,  the  ceU-wall  P«rtur«tion    m  which,  after  the  pfqisnnr? 

of  which  is  not  very  discernible  (JSg.  382.  changes  already  described,  the  ofua  iji* 

b).    Deeper  towards  the  outer  sur&ce  of  the  ^*!«  OnB&Bn  follicle  in  order  to  «te  «>* 

ovisac  the  oil  droplets  or  granules  become  so  ^^jHop^jn  tube.    It  is  therefore  for  theofwe 

numerous  as  to  prevent  the  recognition  of  any  ''"*^  ™?  process  <rf  pmtunooo  is  for  *f 

other  structure  until  the  greater  portion  of  the  "^""»  ^«-»  *?«  ^^  ^X  T™**.  ^^"^tH!^ 

oil  has  been  dissolved  out  by  macerating  the  ?«*■*«  T'?"^   *®  '  ^^'^^  P**"*  of  peffanee. 

part  in  ether.    If,  after  this  process,  the  tissue  "  SP®"^  "^  ^  ?T!^-     ^  ,.            , . 

which  remains  be  washed  in  spirit  or  water,  ^  P«  P«»^  *>?  7^^  ^«  S**?**^^* 


and  subsequently  treated  by  acetic  acid,  it  is  foUicle  is  effected  m  fifamnmlia  »  m 

seen  to  be  composed  of  numerous  blood-  "pects  differait  from  that  which  causa  ty 

vcssels,andof  developed  as  well  as  embryonic  «P«l«on  «^««  <>▼"«.  "om  its  «■"**' 

fibres  of  connective  tissue,  which  ktter,  bow-  capsule,  m  the  vertebr^  below  th-^  l" 

ever,  are  only  faintly  indicated,  and  are  con-  »J~?«  reptiles,  and  fishes,    and,  mteed.  a 

nected  together  by  a  transparent  membrane.  J**®  Inveitebnita  generally,  the  ovua  »  o«  ^ 


The  proportion  of  developed  fibres  of  con-    *"8e  »  •>«  "»  comparison  with  the  otwf- 
nective  tissue  is  here  very  brge.  whilst  in    '"'^  *'»»'  »«  ?"»P«  increase  of  the 


less  advanced  follicles  the  embryonic  fibres  as  the  Ume  of  the  ovipoot*  approaches  »«*; 

preponderate  (JSg.  375.).  ^le^t  to  cause  the  bursting  of  the  sscii  ^ 

Another  and   perhaps    more    satisfiu:tory  pomt  where  the  coats  have  been  prepare- hJ 

mode  of  examining  TSb  yellow  coat  of  the  "JPture  by  mrevious  attenuatioa.    Botiathr 

Graafian  follicle  in  this  stage,  consists  in  slow  M«njn»l»  the  bulk  of  the  ovum  ban  - 

maceration  in  a  very  weak  preservative  fluid  ■™*"  •  proportion  to  ita  cwttainm  W^- 

(glycerine  and  water).    The  cells,  which  this  "*»^  }y^  ^"^^  ^^  «?'?*'?^  "  "i??? 

coat  contains  in  great  abundance,  can  now  be  ^  ^^  rupture  by  which  it  is  »«»•' 

obtained  separately  for  observation.     They  f«V«-    ."  «»  process  it  reiDaas  a jai^ 

are  seen  to  consist  of  a  transparent  cell-wall,  »»d}.  at  least  in  a  mechanial  po«t  of  »*•• 

filled  with  oil   granules  {fifhs2.a).    The  ^<»"K**    doubtl«s   it    is   the    — ^ 

average  cells  vary  in  diameter  from  ^hs"  to  *f «  ®^".'°  ^i»"?  gites  the  v* 

^jJ^,  but  many  are  smaller,  and  others  lar-  ^^^  "^f  ^^  .^■f8«*  ^7^  *  i*  _  ^ 

^  Occasionally  a  cell  may  be  seen  to  have  «>«««*  ^«>"  «•  ^^  "^^^    But  the  sfl  -• 
burst,  its  contents  having  escaped  ;  a  few  oil 

granules,  however,  may  still  be  perceived  ad*  *  I  haveanglidsed  the  Freo^  tmmmifm^\*^ 

heri.«  to  the  ceU-wjjf   the  torn  ma^pn.  of  '^^''^S.^SiS^n.liMi^-^''*' 

which  are  very  readily  defined.   There  can  be  guieU  seuM,  to  iadude  also  5»  ■■««  «  •'•' 

no  doubt  that  these  cells  are  the  **  peculiar  oiataratioii. 
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nittiritioa  is  accomplished  by  other  means,  the  cavity  is  distended  beyond  measure,  and 

The  process  by  which  this  is  effected  has  its  walls  can  no  longer  resist  the  pressure, 

been  compared  by  Bluroenbach  to  the  spon-  but  give  way  at  the  uiinnest  and  most  pro* 

cioeous  bursting  of  an  abscess.     Here  the  jecting  part.    But  it  is  probable  that  another 

procen  consists  m  an  increasing  accumulation  power  comes  also  into  operation  to  aid  this 

of  fluid  within,  conjoined  with  a  gradual  process.    The  wavy  outline  which  has  been 

sttcnustion  of  some  particular  part  of  the  already  noticed  (^g.  381.  c)  as  presented  in  a 

containiitt  watts.     So  many  points  of  simi-  slight  dei^ree  by  the  still  unbroken  ovisac,  to- 

Jsrhy,  iomd,  may  be  traced  between  these  gether  with  a  certain  amount  of  thickening  of 

two  processes,  that  the  term  "  inflammation "  this  coat,  indicates  a  growth  of  this  more 

is  employed  by  some  authors  in  describing  rapid  in  proportion  than  that  of  the  outer 

the  preparatory  changes  in  the  Graafian  fol-  layer  or  tunic  of  the  ovisac.    This,  therefore, 

licle.  wdl  in  some  deeree  add  to  the  pressure,  be- 

The  resistance  which  the  ovum  and  other  cause  the  outer  layer  of  the  follicle  not  being 

contents  of  the  vesicle  require  to  overcome  distensible  beyond  a   certain  limit,  any  in« 

before  any  portion  of  these  can  escape  con-  crease  of  the  contents,  whether  fluid  or  solid, 

ustif  it  must  be  remembered,  in  the  combined  will  alike  contribute  to  augment  the  force 

opposition  of  no  less  than  four  membranes,  which  is  brought  to  bear  upon  the  weakest 

in  addition  to  an^  portion  of  the  proper  point  of  the  walls. 

orarian  stroma  which  may  intervetie.    These  As  soon  as  the  rupture  has  taken  place, 

•re,  first,  the  ovisac ;  then  its  capsule,  united  and  the  opening  in  the  coats  of  the  follicle 

to  the  former,  and  with  it  constituting  the  and  in  the  corresponding  portion  of  the  ova- 

tirasfian  follicle;  thirdly,  the  tunica albuginea ;  rian  coverings  is  sufficiently  laree  to  admit  of 

sod  fourthly,  the  peritoneal  covering  of  the  the  passage  of  the  ovum,  the  latter  escapes, 

ovtry.    These  four,  shortly  previous  to  the  together  with  portions  of  the  membrana  gra- 

rspcure,  become  so  intimately  united  together  nulosa. 

that  it  is  no  longer  possible  to  separate,  nor  On  one  occasion  Pouchet  was  so  fortunate 
'»  k  easy  always  to  distinguish  them  from  as  to  meet  with  an  opportunity  of  observing 
each  other,  with  the  exception,  however,  of  the  ovum  as  it  was  in  the  act  of  escaping 
the  innermost  layer,  which  can  generally  be  from  the  ovisac,  and  was  lying  l^tween  the 
more  easily  traced  than  any  of  the  rest,  on  margins  of  the  lacerated  opening. 
SfCcount  of  its  peculiar  yellow  colour.  Of  the  five  coats  which  together  compose 
Upon  the  surfitce  of  the  most  salient  por-  the  ovarian  and  follicular  waOs,  four  only,  it 
tioo  of  the  projecting  follicle  (JSg,  380.  a)  the  will  be  observed,  can  offer  any  obstacle  to  the 
peritoneum,asalready  stated,  may  be  wanting;  escape  of  the  ovum;  because  the  membrana 
(he  tunica  albuginea  also  beneath  has  become  granulosa,  which  is  the  innermost  of  all,  con- 
^reatlv  attenuated,  and  is  sometimes  found  tains  rather  than  covere  the  ovum,  whose 
completely  eroded,  whilst  internally  the  yellow  escape  cannot  be  impeded,  but  will  be  rather 
<oat  of  the  follicle  is  also  observed  to  be  assisted  by  that  membrane.  Barry  explains 
thinnest  about  this  spot.  Every  preparation,  the  mode  in  which  this  probably  occura  as 
tbrrefore,is  made  for  the  laceration  of  the  follows: — The  ovum,  imbedded  in  the  cu< 
fellicle  at  a  given  point,  the  seat  of  which  can  mulus  and  granular  disc  which  form  the  centre 
kifo  be  fiirtber  determined  b^  the  observation  of  the  membrana  granulosa,  at  the  moment 
that  in  this  place  the  conjoined  membranes,  when  the  Ulceration  occurs,  experiences  the 
pteviously  highly  vascular,  have  become  more  m»  d  tergo  occasioned  by  the  pressure  forward 
transparent,  whilst  their  vessels,  having  be-  of  the  fluid,  endeavouring  to  escape  from 
come  atrophied  by  compression,  now  carry  within  the  follicle.  This  pressure  is  increased 
little  or  no  blood.  by  the  thickening  of  the  inner  wall  of  the 
A  very  slight  force  is  now  sufficient  to  follicle,  amounting  in  some  instances  to  an 
produce  the  rupture  of  the  follicle  in  this  exuberant  growth,  which  will  act  upon  the 
precise  spot,  and  such  a  force  is  supplied  by  ovum  through  the  medium  of  this  fluid.  The 
the  gradual  accumulation  of  fluid,  whether  obstacle  to  Uie  escape  of  the  ovum  which  had 
aibuaioous  or  sanguineous,  or  both,  within  up  to  this  moment  existed,  being  removed  by 
(he  cavity.  the  laceration  and  absorption  of  the  ovarian 
It  is  believed  by  Coste  that  when  the  ovi-  and  follicular  walls,  that  portion  of  the  mem- 
o's have  reached  this  point,  which  is  the  brana  granulosa  which  lies  immediately  behind 
full  term  of  their  growtn,  they  may  remain  the  kicerated  coats,  where  the  ovum  is  im- 
^tatioaary  until  a  state  of  excitement  arises,  bedded,  presents  a  surface  for  the  operation 
produced  partly  by  the  maturity  of  the  ovum,  of  the  vu  d  tergo  more  or  less  considerable, 
and  partly  by  the  approach  of  the  sexes,  and  according  to  the  extent  of  the  rupture, 
that  it  ia  under  the  influence  of  such  an  ex-  And  now  the  elasticity  of  the  coats  of  the 
citcmcot  that  the  rupture  of  the  follicle  most  follicle,  together  with  some  pressure  horn  the 
coounoalv  takes  place.  What  probability  weight  ol  the  parts  surrounding  its  base, 
there  is  for  such  a  supposition  will  be  here-  come  in  aid  of  this  force,  and  complete  the 
after  more  fully  considered.  AVhether  in-  expulsion  of  the  ovum,  which  escapes  together 
flocticed  by  any  external  stimulus,  or  whether  with  a  portion  of  the  membrana  granulosa, 
occurring  apootaneously,  and  from  causes  and  passes  into  the  infundibular  end  of  the 
dieting  within  the  follide,  the  increase  of  its  oviduct 
fluid  cootcats  becooies  at  length  so  great  that  Fig.  383.  shows  the  mode  in  which  this  pro- 


St  point,  and  the  ovum,  surrounded  bj  the 
mat  granaloia  (g,  I.),  and  dra^rtR  HRer  it 
irtioni  of  the  reliaacitla  (g,  8.)  la  showD  in 
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it.  He 
B  portion  of  a  ripe  Oreafian  vi 
upon  thepoint  of  discharging  an  ovum.  The  through  tlie  entire  diameter  of  the  Mi(k.«ri 
(bllicle,  after  being  dissected  out  t>r  the  OTarj",  permitdng  the  caci^e  of  the  wMesf  JMoa- 
hu  been  subjected  to  slight  lateral  preuure  in  tente,  together  with  the  onim. 
the  compreuorium,  by  which  the  follicle  has  The  lacenUioo  ii  not  necoHrilr  bued  u 
been  bunt  at  the  point  (A)  preparing  for  rup-  a  nngte  ftJIicIe.  In  nuMpaneu  miaak 
~  has  given  way  at  the  thin-     (fi^.  384.)  all  or  a  greater  potioo  of  itaK 

!  ovum,  surrounded  by  the  follicles  which  hare  attained  thev  Ml  dt- 
velopment  undergo  laceratioo,  nd  nttkn 
ova  about  the  same  time.  In  kmc  of  dn, 
however,  the  effort  naj  prove  ibanivbMd 
the  follicles  may  remain  staiionarj  uat3  ■■ 
other  impulae  to  rapture  occwi,  md  the  m 
tnay  then  be  diacharged,  or  BMiy,  tm  tk  Mki 
band,  perish  or  be  absorbed. 

In  Han,  although  gcnerallj  naiparieU,  tn 
or  more  folliclea  may  likewise  beeoac  v 
tured  about  the  same  time,  and  tbcir  bwEN 
may  take  place  simultaneously.  Ofttiitfar.t 
posteM  the  proof  in  acaae  (j^.409-pafrC(lli 
in  which  I  found  in  one  ovary  three  diMcl 
apertures  leading  toas  many  dcretopcdonsos 
all  of  which  presented  the  charactcn  f»  it- 
■cribed  as  indicating  the  recently  rv^mi 
follicle.  In  thia  case  the  womHi  died  daaf 
menstruation. 

Such  an  obaerratioa  i*intercftin^«sA»t- 

ii^  in  what  way  multiple  pregniaoM  ■» 

occur  in  the  human  snlgcct,  for  the  wbk 

of  the  ova  discharged  under  waA  «rna- 

Btencea  may  be  impregnated  b*a  angle  tMiu: 

although  it  is  also  pos^ile  that  the  bannf 

of  one  follicle  only  may  suffice  far  tbr  p^ 

Ovmmef  Ot  raHbit  in  Onattuf  aea^t^/nmanp-     duction  of  twins,  dnce  two  ova  IwR  ba* 

tartd  Gmnfiam  fiJbii.    iAfttr  Banj.)  several  times  obMTved  m  a  Hngle  faficlr  a 

TTie  ovam  is  inrronnded  by  th«  tunloi  grsnoloea,    ^^^  ftfammalia.  and  this  may  aba  p<^  ^ 

S',  and  drawl  after  it  the  portion  of  membrsns    sometimes  the  ciae  m  Han. 

gTsaokss  t«niiedthgrstiiucnu,9*;  at  A,  wbere  tli«        Before  proceeding  to  the  eooHde>Mi«d 

nip(urahssukm|ibai,tl»aaU  of  tbe  follicle  are    the   remaining  chaua  which   the   Lln^" 

«U^^  and  towsnbtUi  spot  namerousvMsds    foUicle  undergoes,  t?  may  be  narfa!  hm  is 

^^*  make  one  or  two  obaerratioaa  on  ibr  (m- 

ditions  already  detcribeiL    Up  to  the  ■osnt 

The  form  and  siMofthe  aperture  bv  which    of  mpture,  the  progreea  of  the  faUide  it  ■» 

the  onim  escapes  varies   considerably.      In    "f  r^ular  advancaaent  frooi  an  L^rim- 

the  rabbit  it  generally  u>peara  in  the  form  of   eondiOon  to  a  atate  of  fbll  matwtty.    TV 

a  small  round  aperture  in  the  midst  of  a  bright    «»ject  of  this  progreMve  MdvaacMCM  >  *^ 

red  spot,  which  is  margined  by  a  little  net-    proueaoa,  matuntioD,  and  final  upidii"  - 

workof  CBpillarie«filledwithbloodf&.383.«).    «>e  cwum.in  auch  a  mauner  tlNl  ttui  Ibn  «ir 

In  the  sow  the  aperture  is  generally  oblong    ™7  "«!«»  ■»  »  ^me  when  tba  vnm  w«  h 

placed  in  cuxuimstanec*  tbe  aoK  CneaM* 

for  impregnadoD. 

^u,  384,  In  order  to  acconpUrii  tkis,  the  nkiaMt 

purpose  of  all  these  progreasive  ch^^ .  f* 


or  less  deeply  in  the  iiiaiiaa  jmtmLi}^ 
reach,  one  by  one,  tbe  snr&cc  of  tte  <nti. 
and  there,  awellinE  rapidly  froai  theiaov^ 
■ecretion  into  thetr  inlenor,  aad  the  fr^it 
of  their  walls,  as  we  have  sees^  banl  a^ 
emit  their  contents.  The  wfaoio  of  Ek(« 
changet  occur  in  regular  aeqacAC*^  mi  sAi^ 
one  or  more  follicles  in  sue  tees  ioa  TV« 
follicles,  lying  buriod  in  countleas  aaatov  • 
__,.        -  .,,  -.        ,,,,_,    the  tubatance  of  the  ovary,  sofiolT,  as  it  a*^ 

iimlioii.     <Mtn,  lot  farmrd,  rtmaa  mnp-     otn  deambeA  i  a  C«tan  nuater  "*?"** 
(arsriL     At  M*  bati  on  trPtnJ  tmr^foUkla.  called   bto  filll  aiBtarity,  wbilM  the  pw 

(.<nvi^me*A)  portion  of  tboae  which  ware  ui jglMli *«»* 
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io  io/kocy,  or  which  may  continue  to  form  belief  that  the  changes  experienced  by  the 

duriog  life,  undoubtecJlv  perish.    No  sexual  follicle,  when  impregnation  has  accompanied 

influence  is  needful  to  the  production  of  any  or  followed  its  rupture,  are  essentially  different 

ofciieBe  changes.     The  whole  occur  sponta*  in  their  nature  and  character  from  those  which 
neouttly,  whatever  may  be  the  condition  of    ensue    when  impregnation    has    not    taken 

the  female.  place  ;  whereas  these  differences,  it  will  be 

How  far  the  influence  of  the  male  may  assist  shown,  are  differences  chiefly  of  degree ;  and 

in  hurrying  on  to  maturity  any  of  these  pro-  yet  they  are  so  considerable  as  to  have  called 

cesaes  is  a  question  which  will  be  considered  forth  almost  as  great  a  share  of  attention  as 

beresfter,  when  the  proofs  of  the  statements  has  been  given,  perhaps,  to  any  structure  in 

now  made  as  to  the  independence  of  these  the  human  body. 

processes  will  also  be  investigated.    But  it  is  But  great  as  is  the  interest  attached  to  this 

sufficient  here  to  refer  to  the  (act  of  the  spon-  structure  on  account  of  the  evidence  which  it 

tsneity  of  these  occurrences,  in  order  to  place  may  afford  of  the  previous  occurrence  or  non- 

luider  one  category  all  the  changes  which  the  occurrence  of  impregnation,  yet,  so  various 

orary  suffers,  up  to  a  certain  point,  independ-  are  the  views  and  statements  of  those  who 

ently  of  any  sexual  influence.  have  specially  directed  their  attention  to  the 

Two  circumstances  here  also  may  be  more  subject,  that  neither  among  physiologists,  pa* 

especially  noticed :  the  one  is,  that  the  yel-  thologists,  nor  medical  jurists,  can  it  be  said 

low  colour  which  the  proper  ovisac  or  inner  that  there  is  at  present  any  concord  of  opinion 

coat  of  the  follicle  exhibits  towards  the  term  or  common  ground  of  understanding. 

of  its  ripening  is  dbtinctly  recognisable  for  Admitting,  however,  for  the  present  that 

some  time  anterior  to  the  occurrence  of  the  there  is  a  marked  difference  observable  in  the 

nipture.    It  occurs  in  all  follicles  at  this  stage  changes  which  the  Graafian  foUicle  undergoes, 

alise,  both  in  Man  and  animals,  and  under  all  according  as  impregnation  has  or  has  not  ac- 

circiimstances,  whether  coitus  be  permitted  or  companied  or  followed  the  escape  of   the 

not ;  but  even  when  coitus  is  permitted,  it  is  ovum,  we  thereby  obtain  a  starting-point,  or 

found  at  a  period  long  anterior  to  that  at  which  rather  a  point  of  divergence,  from  which  we 

the  act  of  coition  could  by  any  possibility  be  may  follow  out  these  changes  in  two  dii^ 

ioflueotial  in  its  production.  ferent  series  :    the  one  series  will   include 

The  other  circumstance  which  it  maV  be  the  alterations  in   the  follicle  which  ensue 

important  here  to  notice  is,  that  the  yellow  when  impregnation  ftuls.  or  does    not   oc- 

structore  is  no  new  nor  superadded  part,  but  cur ;  the  other,  those  which  it  experiences 

i»  the  ovisac  itself,  altered  by  the  gradual  de-  in  consequence  of  impregnation  having  taken 

poiit  in  its  texture  of  a  yellow  oil,  which  at  place. 

length  accumulates  to  such  a  degree  as  to  con*  Fourth  Stage.    Period  of  Dedme  and  OUi* 

vert  this  previously  translucent  wall  of  the  teration  of  the  Graafian  Fol&det. 

Ibllide  into  an  opaque  yellow  membrane  or  A.  Wihout  Impregnation, — This  constitutes 

coat    Bnt  neither  in  any  of  these  stages,  nor  the  first  d^ree  of  the  descending  scale  in  the 

in  any  subsequent  ones,  is  there  interposed  history  of  development  of  the  follicle.      Im« 

either  between  the  walls  of  the  follicle  or  be-  mediately  after  the  escape  of  the  ovum,  the 

tween  these  latler  and  the  surrounding  ova-  inherent  contractility  ot  the  tunica  albugi- 

risn  stroma,  any  new  substance  or  body  of  nea  of  the   ovary  occasions  a   diminution 

soy  kind.     The  vellow  colour  is  confined  to  in  the  prominence  of  the  lacerated  vesicle. 

the  inner  coat  of  the  follicle,  nor  have  I  ever  The  margina  of  the  opening  become  approxi- 

Men  it  in  any  one  instance  penetrating   to  mated  in  consemience  of  the  collapsing  of  the 

tke  outer  coat   or  covering  of  the  ovisac.  walls,andfirom  the  edges  of  the  laceration  there 

Thert  is  only  one  new  coat  formed,  which  will  occurs  a  sliitht  fibrinous  exudation  which  causes 

he  hereafter  described  ;  and  that  coat,  often  them  to  become  agglutinated.    If  the  apcr- 

of  considerable  thickness,  is  a  part  entirely  ture  has  been  of  considerable  size,  and  no  ciot 

superadded,  which,  after  a  certain  stage  in  the  remains  in  the  cavity  to  keep  its  walls  from 

Bctsmorphosis  of  the  follicle,  is  applied  in  the  collapsing,  the  process  of  obliteration  may 

incer»ide  again  of  the  yellow  coat,  to  which  it  proceed  rapidly;  but  if  a  clot  remains,  and 

fonn«  a  lining.     This,  although  a  new  forma-  especiidly  if  it  is  of  considerable  size,  it  will 

ti<Ni,  is  also,  as  will  be  presently  shown,  con-  serve  to  support  the  walls,  and  prevent  them 

■tnicted  out  of  materials  extating  in  the  fol-  from  quickly  shrinking. 

hclt  before  iu  rupture.  These  different  conditions  will  for  a  time 

The  final  purpose  of  the  Graafian  follicle  affect  the  new  disposition  which  the  inner 

beiinr  DOW  accomplished,  it  may  seem  a  matter  membrane  of  the  follicle  takes  soon  alter  the 

of  coropanitivel^  little  interest  or  importance,  rupture  is  complete.     In  proportion  as  the 

is  a  phyniological  point  of  view,  to  trace  its  cavity  is  empty,  the  elasticity  of  the  outer 

ultimate  conditions ;  for  the  changes  which  fibrous  coat  will,  by  its  retraction,  occasion 

diu  structure  next  undergoes  have  for  their  a  diminution  of  the  cavity;  but  the  inner  coat, 

^cet  solely  tta  obliteration.  But  the  process  bavins  already  increased  during  the  growth 

of  oMitenition  or  retrogression  does  not,  like  of  the  follicle  in  a  greater  degree  than  its 

the  proeess  of  development,  take  place  under  outer  covering,  will   now,  in  this  collapsed 

•1)  circomatancea  alike.     Here  the  influence  and  nearly  empty  condition  of  the  sac,  suffer 

of  iomrei^nation  is  exhibited  in  a  degree  so  the  same  change  that  would  result  from  en- 

rvnsrkable  as  to  have  given  rise  to  a  general  closing  a  large  bladder  within  a  imaller  one. 

^npp,  o  o 


A6«  UTERUS  AND  ITS  APPENDAGES. 

The   inner   coat   becomes  folded,  and  forma  dcBcribing  tbuchu^i  foe  tkecoioD.Mwtl 

convolutions,    whicb    iacresEe    and    became  ai  the  nature  and  arraDeeiDait  of  tbefol^ih 

deeper  in  proportion  aa  the  retractility  of  the  constituting  ridgeaud  ■old.ptodiiKtaetM 

external  tunic  increaaes.  minianire  resemblence  to  die  ma^x  at  Ik 

These  convolutions  in  the  inner  and  now  brain, 
yellov  cont  of  the  faMicle  are  lo  distinct  and         If  the  blood-clot,  which  ii  gataJtj  hni 

striking  (Jg.  365.)  bb  to  have  suggested  those  contslned  within  tbe  ruptarcd  on^,  ht  of 

compansoos  with  the  cerebral   con*olulions  considerable  site,  its  sui^Ke  will  EnquMl; 

which  so  many  uithon  have  employed  in  esbilnt  little  furrowa,  more  or  less  deep,  w 

lig.  3S5. 


8»M>»  of  tAcoMni  of  a  mamnam^  tea*  poifomtd  tfcmm.    A  largi 
etmtly  burtt  OJtd  dUcrmrgtd  itt  omiflifj,  ij  laid  open.     71^  pari  oftke  n     ^ 
loaded  mik  tatrli  ftH  of  blaod.     Tht  antDfJuCwH  of  Vu  coUi^initg  fatHcb  ai 
it  estfKy.     (_Ad  Nat.) 

re^Mndingwiththeconrolutionsof  the  ovisac,  a  Beshy  mast,  loiDeliiiie*  occasiooed  b;  ik 

by  contact  with  which  they  have  been  im-  presence  of  a  coagulum,  but  more  coasaMi) 

pressed.     This  clot  becomes  adherent  to  the  by  en  exuberant  growth  of  the  Uniig  an- 

walls  of  the  ovisac;   assumes  by  d^rees  a  brane  of  the  follicle,    which   for  aooe  ib( 

pale  rose  hue  ;  and  gradually  diminishing  by  protrudes  through  tbe  orifice,  and  my  dteL, 

absorption  and  contraction,  it  constitutes  a  at  this  stage,  be  drawn  tmt  entire  by  ibc  b- 

centre,  towards  which  the  rays  of  the  convolu-  ceps,  without  difficulty.        Its  coloor  '»  tm 

tions  from  all  sides  are  directed.  alike  in  all  the  Mammalia.     In  tbe  n*,  ■ 

But  if  there  be  no  considerable  clot  in  the  resembles  the  liver  of  a  calf;  in  the  oow  ite 

centre  of  the  follicle,  then  its  closure  proceeds  sheep,  it  is  of  a  brick-red. 

more  rapidly.    The  angles  of  the  convolutions  In  Man,  the  follicle  has  gcueraBy  shmk  u 

approacQ  each  other  more  nearly,  but  there  very  small  dimensions  by  tSe  time  that  oac  ai 

still  remains  a  space  in  the  centre  which  may  more  of  the  next  series,  which  is  frtfru 

be  empty,  or  contains  only  the  debris  of  old  for  development,  hsve  reached  and  pratraiol 

coagula.  from  the  suHace.     Tbe  cavity  by  this  oat  m 

Lastly,  if  the  cavity  is  empty,  the  retracti-  nearly  effuced.    The  cbrame-yollow  tolav  '^ 

lity  of  Its  outer  coat  soon  effects  its  closure,  the  mils  has  also  diiappeareiC  and  the  anmi 

The  angles  of  tbe  convolutions,  now  com-  has  gradually  become  white.     Its  npeic^t 

pressed  one  against    the  other,   come  into  upon  section  at  this  time  is  very  stnkmc  at 

contact  across  die  cavity,  and  end  by  adhering  chnracieristie.      In  the  cetitre  IJIg.  371  i)  ■ 

t(»ether,  and  so  the  cavity  is  obliterated.  still  perceptible  a  small  apace,  whiil)  si|^ 

If,    during   the  prepress  of  these  changes  contain  the  head  of  a  pio.      It  is  aamwalal 

within  the  follicle,  the  external  surface  of  the  by  a  white  insular  circle,  frooi  vhicb  |*>- 

ovary  be  examined  about  the  seat  of  rupture,  ceed  outwardly  about  a  doiiea  liiJile  nya.  IV 

it  will  be  found  that  the  parts  in  the  imme*  circle  is  formed  by  tbe  united  inner  ao^  >* 

diate  neighbourhood  of  the  laceranon  become  the  follicular  convolutiooa.      The  raj*  om^ 

paler,  that  the  blood  gradually  deserts  the  ves-  each  of  a  double  later  of  the  fbUedmoatrm. 

seU,  which  were  before  highly  cougested,  in  The  apices  of  tbe  raj's  arc  tbe  orignal  uMtf 

this  situation;  and  that,  as  cicatrisation  ad-  angles  of  tbe  serpentine  fblJa  or  cDOTntutM 

vances,  the  lone  becomes  less  and  less  dis-  of  the  ovisac.    The  outa  coat  of  the  tiiaua 

tinct,disappearing,finally,about  the  timewhen  follicle  can  now  no  loiter  be  aean.    Ai  i^> 

the  last  traces  of  the  laceration  are  effiiced.  time,   tlie   remnant  of  the    ahrwaka  vBaJi 

These  chsnges  in  the  ovarian  follicle  after  measurca  about  If"  diam. 

rupture  exhibit  certain  differences  among  the  Finally,  whilst  the  fwrgosag  chsa|M  >* 

Mammalia,  in  some  of  whom,  for   example,  proceeding  internally,  a  cocrei^aaAiag  aii0> 

there  may  be  aeon  to  project  from  the  aperture  tion  takes  place  at  the  sarfiMe  of  dK  a*an. 
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The  doiare  of  the  aperture,  by  cohesion  of  change.    Thu  is  more  particularly  observable 
tu  opposite  sides,  occasions  a  drawing  to-  in  the  internal  oiigans,  and  especially  in  the 
gether  of  the  surrounding  naits,  and  the  ac-  uterus,  which  very  soon  receives  a  larger  supply 
compsnytngcollapse  of  the  ioUicles  causes  the  of  blood.     But  the  blood-vessels  supply  uig 
part  of  the  ovanan  surfiice  in  this  situation  the  uterus  inosculate  so  freely  with  tnose  of 
to  sink  inwards.    The  depression  thus  caused  the  ovary,  that  the  two  orsans  may  be  practi« 
is  increased  by  the  continual  shrivelling  of  cally  regarded  as  deriving  their  blood  from  one 
the  follicle,  and  by  its  retiring  inwards  to-  common  source.    Each  mav  be  injected  from 
wvda  the  centre  of  the  ovary.     This  latter  the  vessels  of  the  other,  and  though  only  one 
change  is  occasioned  not  so  much  by  any  ac-  set  be  selected,  both  are  alike  filled, 
livity  on  the  part  of  the  now  empty  follicle  Hence  it  may  be  assumed  that,  although 
ss  by  the  approach  of  new  and  rismg  ones  to  there  is  no  direct  continuity  of  texture  be- 
tbe  sur&ce,  by  which  the  empty  and  useless  tween  the  ovary  and  the  uterus,  vet,  under 
onsacs  are  now  pressed  aside.  the  influence  of  a  common  supply  of  formative 
fiy  these  successive  retirings  of  the  follicles  material,  as  well  as  a  common  innervation, 
after  bursting,  and  b^  the  cicatrisation  of  their  there  may  be  established  such  a  consent  of 
apaiuret,  the  ovanan  surface  becomes  gra-  action  as  will  account,  in  some  degree  at  least, 
dually  indented  in  all  directions  so  as  to  ex-  for  the  differences  which  we  are  now  about 
hibit  those  pits  and  furrows  which  are  alwava  to  consider ;   for  when,  after  the  dischaige 
seen  upon  the  ovary  in  advanced  Ufe(y^.  390.);  of  the  ovum  from  the  ovary,  imprecation 
and  these,  occurring  in  women  under  every  -  fails,  or  has  not  been  attempted,  the  internal 
circumstance  alike,  afford  one  of  the  most  organs,  previously  highly  vascular,    subside 
convincing  proofs  that  this  discharge  of  ova  into  a  passive  or  quiescent  state  until  the  pe- 
from  the  ovary  may  and  does  occur  mdepend-  nod  of  the  next  ovipont  approadies,  when 
tally  of  sexual  congress.  the  uterus  again  exhibits  the  same  condition 
Finally,  the  stellate  remains  of  the  follicle  of  turgescence.      But  if  impregnation  has 
cootinue  to  decrease,  and  become  gradually  taken  place,  then  the  turgescence  of  the  ute« 
bailed  in  the  ovarian  stroma,  until  they  are  rus,  far  from  subsiding,  only  increases,  and 
entirely  obliterated,  thus  giving  place  to  other  certain  of  its  textures  now  become  rapidly 
vesicles  which  pass  throu^  the  same  stages  of  evolved.      The    reproductive   act,  however, 
growth  and  decadence.  does  not  commence  in  the  uterus.   The  ovary 
B.  After  Impregnation,  — Very  different  is  is  the  seat  of  the  first  changes,  and  the  uterus 
the  projjress  of  the  Graafian  follicle  after  im-  is  only  placed  in  a  condition  of  readiness,  on 
pregnation  bos  taken  place.    Here,  although  each  occasion  of  the  ovipont,  to  carry  on  and 
the  changes  which  occur  have  no  other  intel-  complete  the  process  which  has  been  com- 
ligibie  purpose  than  that  of  the  final  oblitera*  menced  in  the  former  organ.    The  absence  of 
tion  of  the  follicles,  yet  the  process  takes  impregnation,  on  the  one  hand,  is  the  cause 
place  much  more  slowly  than  it  does  when  the  of  the  failure  of  the  further  stages  of  the  pro- 
onpooc  has  not  been  followed  by  conception,  cess ;  the  occurrence  of  impregnation,  on  the 
In  this  hitter  case,  the  metamorphosis  of  the  other  hand,  establishes  these  stages ;  conse- 
foUicle  into  the  small  yellow  stellate  organ  quently  the  ovisac  which  is  about  to  discharge, 
takes  place  usually  withm  a  month  firom  the  or  one  which  has  just  discharged  an  ovum, 
time  of  rupture,  and  its  subsequent  reduction  and  the  utenis  which  is  about  to  receive  or 
to  (he  little  white  cicatrix  previous  to  its  total  which  has  just  received  that  ovum,  are  both 
tfittppearance  is  completed  in  about  the  like  placed  under  similar  conditions.     Whatever 
penod.  But  the  follicle,  which  has  discharged  mfluences  the  one  in  the  direction  of  develop- 
ao  ovum  that  has  been  afterwards  impregnated,  ment,  affects  the  other  also,  to  a  certain  de- 
is  not  obliterated  in  a  shorter  time  usually  gree,  in  the  same  direction.    Whatever,  on 
^i^n  13 — 14  months.     During  that  time  it  the  other  hand,  determines  the  retrogression 
appears  to  undergo  a  great  and  remarkable  of  the  one,  determines,  in  like  manner,  the 
dcirelopmeot.   But  a  close  examination  shows  receding  of  the  other.     If  the  ovum  has  be- 
that  this  IS  not  true  development,  in  the  or-  come  impregnated,  the  follicle  which  was  the 
diosry  sense  of  the  worcU   It  is  not  a  forward  first  birthplace  of  that  particular  ovum,  and 
ttovenent,  progressing  towards  any  new  pur*  the  uterus  which  subsequently  receives  and 
P<Me  or  cod,  but  is  only  the  same  process  of  protects  it,  continue  alike  to  suffer  change. 
oMitcration,  conducted  upon  a  larger  scale,  But  if  the  ovum  perishes,  the  recipient  orsan 
snd  with  a  greater  abundance  of  materials  than  feels  no  stimulus,  is  not  excttect  to  further 
in  the  case  of  the  ordinary  follicles  when  im*  preparation,  subsides  into  its  former  state  of 
prcgnatloa  haa  not  occurred.  quiescence,  and  its  producing  capHule  likewise 
Appvrently  the  chief  difficulty  which  has  shrinks,  and  finally  disappears.   If  the  inquiry 
«ood  in  the  way  of  a  clear  comprehension  of  be  prosecuted  further  in  the  hope  of  eliciting 
thta  hu  eriaen  from  a  want  of  sufficient  consi*  some  more  satisfactory  explanation  of  this  re- 
deration  of  tboee  altered  circumstances  in  markable  series  of  chang^  the  investicatioa 
vhich  the  generative  organs  are  placed  afler  will,  in  the  present  state  of  our  knowlec^,  be 
coocepcioo ;  for,  from  the  moment  that  im-  found  alto^ther  to  fiuL    The  question.  Cm 
pregiiaiioa  baa  occurred,  all  parts  of  the  pene-  homo  f  continues  unanswered,  but  the  fiict  re* 
^^^^t  apparatua  mte  brought  under  the  influ-  mains,  and  the  law  appears  to  be  invariable. 
«noe  or  a  commoii  stimulus,  and  all  manifest  When  conception  has  followed  the  dischsm 
B  ft  greater  or  leaser  degree  some  progressive  of  an  ovum  from  the  ovarium,  the  foUide 

oo  38 


564  UTERUS  AND  ITS  APPENDAGES. 

which  produced  it  closes  in  the  same  manner  These  changes  continued  to  be  in  a  ( 

ai  when  conception  has  not  occurred,  but  it  sense  progressive  until  the  foonh  BODtk  of 

does  not  shrink  rapidly,  as  in  the  latter  case,  gestation,  about  which  time  the  Gmfiia  M- 

On  the  contrary,  the  inner  coat  or  original  ovi-  licle  is  usu:dly  considered  to  attua  iu  hi^ett 

sac  continues  to  increase  in  thickness,  in  oonse-  state  of  development.     But  if  the  ton  d^> 

quence  of  a  btill  larger  deposit  of  yellow  oil  velopment  be  admitted,  it  should  be  reaas* 

granules  in  its  substance.     The  outer  coat  of  bered  that  the  only  apparent  purpovof  tboe 

the  follicle  or  tunic  of  the  ovisac  suffers  no  and  other  changes  which  ensue  it  still  tbe  ob- 

change ;  but  upon  the  interior  of  the  ovisac,  literation  of  the  structures   m  vbicb  tbn 

and  therefore  lining  the  cavity,  is  formed  a  occur.    The  process  of  obliteration,  bovtvcr. 

membrane,  the  origin  and  nature  of  which  has  at  this  time  not  proceeded  so  far  ai  to 

will  be  presently  considered  ;  or  else  it  may  have  caused  the  removal  or  even  dJnwitioi 

happen  tnat  the  cavity  becomes  obliterated  by  of  any  of  the  original  parts  composing  (bt 

the  organisation  of  the  clot  by  which  it  had  follicle,  whilst  some  new  structares  srewpcr* 

been  at  first  filled.  added  or  produced  by  metamorphosii  of  tbe 

After  conception  it  is  probable  that  the  ac-  original  materials, 

tual  (tiameter  of  the  folhcle  does  not  at  any  The  follicle  at  this  period  generally  rfMi 

time  materially  increase.     So  great,  however,  the  best  opportunity  for  observing  tbecbaaio 

are  the  variations  in  its  size  in  different  sub-  which    result    from   impregnation.     It  v 

jects,  that  this  point  scarcely  admits  of  being  therefore  be  selected  for  a  critical  tuaaatm 

accurately  determined.     The  Graafian  follicle  of  the  subject. 

may,  at  the  time  of  rupture,  occupy  \,  \,  or  \  The  external   condition  of  the  ovsiy  ' 

of  the  entire  ovary.     These  at  least  are  the  which  such  a  fbllide  is  contained  serves  A 

dimensions  which  it  is  usually  found  to  have,  once  to  point  out  the  precise  seal  «bicb  die 

in  different  instances,  during  the  first  four  structure  occupies.    Not  only  is  the  oOf 

months  of  pregnancy  ;  but  after  this  period  ovary  larger  tnan  that  of  the  oppociie  ok, 

the  process  of  diminution  begins  to  be  percep-  but  it  appears  more  swollen,  and  is  pcfcepo^? 

tible.    All  the  changes  which  are  now  observ-  harder  in  one  particular  spot ;  over  or  nor 

able  in  regard  to  form,  solidity,  and  other  par-  this  spot  a  cicatrix  may  still  be  wwtk,  m^ 

ticulars  obvious  to  the  unaided  senses,  and  all  in  its  immediate  neigbboarfaood   are  oAo 

the  histological  changes  are  to  be  looked  for  found  some  serpentine  vesads.     K  b"**  ' 

within  the  outer  coat  of  the  follicle.   The  latter  section  be  made  of  the  0W7  in  this  ototfioB 

appears  to  suffer  no  alteration,  but  simply  to  so  as  not  to  pass  through  the  centre,  bat  to 

follow  the  movements  of  its  contained  parts,  include  only  a  portion  of  the  circnniferenee  ct 

around  which  it  remains  loosely  applied.  The  the  follicle,  the  latter  will  present  the  cdd.^ 

ovisac,  however,  or  inner  coat,  rapidly  in*  tion  represented  in^.  386.  ThefoUkle,mTM 
creases  in  thickness,  in  consequence  of  a  more 

considerable  accumulation  in  its  texture  of  ^     ^^^ 

the  same  yellow  oil  whose  deposition  had  be-  ^^*  ^^' 
gun  in  it  long  before  the  follicle  had  ruptured, 
and  when  it  was  only  approaching  the  surface 
of  the  ovary. 

This  thickening  of  the  inner  follicular  coat 
is  followed  by  a  twofold  result.  The  mem- 
brane, being  confined  by  its  outer  tunic,  now  no 
longer  distensible,  as  well  as  by  the  surround- 
ing stroma  into  which  the  vesicle  has  now  begun 
to  sink,  becomes  more  deeply  plicated  ;  and 
since  it  can  no  longer  extend  outwardly,  it 
must  of  necessity  encroach  upon  the  cavity 
within.     The  latter    thus  becomes    sensibly 

diminished,  whilst  the  entire  thickness  of  its  ^^^^^  ^y  ^^  oway  of  a  womtm  vA»  dW  ^  i*'  <•' 

boundary  wall  is  m  like  proportion  increased.  o/du/oMrtkmomtkofmteroytaiaimm.    TWc^v 

At  the  end  of  the  first  two  months  of  ges-  jiam  /oUich  of  M«  09mm  mAkk  kad  Ian  «p« 

tation,  the  follicle  possesses  considerable  soli-  noted proJoeU  above  tht  ^lona.    {jU  AW ) 

dity.     The  wavy  and  plicated  condition  of  the  a,  outer  yssoQlar  cost  (tunic  of  tkrt  onar    ■ 

yellow  ovisac  is  now  less  distinct.     The  whole  yellow  innwr  coat  (oviisc),  from  whic^  a  tfcw  »*• 

of  this  coat  exhibits  the  appearance  of  a  thick  hw.been  removed,  not  doep  oomtgb  to  lay  •*»» ;  ■ 

yellow  layer.  sullc^cas^Spr^  ^^r^^ati;,^^ 

numerous  little  blood-vessels,  which  run  across  "^ 

it  in  straight  lines  from  without  inwards  as  

far  as  its  inner  surface.     The  larger  of  these  form  of  a  little  globe,  is  ae«a  to  ottv^  »»  ' 

vessels  probably  do  not  actually  pierce  the  a  fourth  part  of  the  ovary.     IcsaoUii  ar. 

yellow  coat,  but  lie  between  the  sulci,  repre-  spherical  form  cause  it  to  pnjtct  roosafcr^ 

senting  the  original  folds  of  the  ovisac,  and  above  the  surface  of  the  aectkm.     In  tk«  •«* 

which,  now  pressed  back  to  back   without  is  exposed  the  outer  coal  by  whiAtWNjl*' ' 

being  yet  obhterated,  would  still  serve  for  the  is  bounded.     Upon  this  com  ntamtfpm  t<Mw- 

conveyance  of  blood-vessels  to  different  parts  vessels,  derived  from  the  ovnriaa  mrcm^  " 

of  the  tunic.  mify.    Itia  the  tunieof  the  uiwif,tW<g^ 
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nil  outer  coat  of  tbe  Oreafian  follicle,  which 
ID  ill  the  tranirfbrmatinna  of  the  latter  lulfera 
no  change,  until  the  rime  arrives  when  the 
whole  hodjr  enHlty  shrinks  and  diaappeBrs. 
The  poaitlon  and  relations  of  this  coat  to 
nirrouniJiDB  parts  leave  no  room  for  doubt  as 
ta  il)  identit)'.  Nothing  hounds  it  externally 
bat  the  itroma  of  the  ovary.  Nothing  linet 
it  rniemaJly  but  the  yellow  ovIbbc.  Neither 
between  its  outer  nor  ita  inner  surfaeeB,  and 
the  correapandin;  atruclures  ja'tt  named,  ii 
there  at  siiy  time  found  any  aubatance  or  me- 
dium interposed.  Tbia  coat  has  undei^one 
DO  DUterial  thickening,  and  ita  histological 
elements  are  aimply  those  of  the  outer  coat 
of  the  follicle,  the  tame  as  berore  impregna- 
lian  has  occurred. 

Proceeding  inwards,  the  next  coat  is  yel- 
low ;  it  has  a  nearly  uniform  thicltneHS  of 
H'".  In  iu  substance  may  srill  be  seen  traces 
of  the  original  foldings  or  convolutions. 
TUtse  are  more  easily  shown  upon  the  sur- 
face of  the  first  section  (Jig.  386.),  but  are 
len  obvious  in  one  carried  deeper  so  u  to 
mdude  the  centre  of  the  follicle,  where  the 

Fig.SSl. 


preparation  also  ia  everywhere   pervaded   by 
the  oil  drops  which  obscure  its  structure,  and 


prevent  further  examtnation  iu  this  stale. 
The  preparjUon,  having  been  treated  next  by 
ether,  and  subaequently  washed  in  alcohol  and 
replaced  in  water,  it  is  found  that  tbe  oil  haa 
entirely  disappeared.  The  principal  portion 
of  tbe  remaining  substance  has  the  appearance 
of  a  granular  membrane,  but  in  many  places 
slightly  wavy  lines  of  connective  tissue  are 
perceptible.  From  the  margins  project  m 
many  places  flattened  bands  composed  of 
B-10  filaments  of  common  connective  tissue, 
united  by  membrane,  and  having  attached  to 
them  uunieruuB  granules.  Separate  fibres  also 
appear  at  the  margin  of  the  preparation,  but 
only  from  forcible  detachment.  Treated  fiir- 
ther  by  acetic  acid,  the  oil  globules,  as  well 
as  the  fibres,  have  totally  diaappeared.  The 
course  of  the  latter  is  now  only  indicated  by 
numerous  hnes  of  round,  oval,  or  elongated 
nuclei  (Jig.  368.),  which  are  everywhere  ahuit- 
danily  aeen  attached  to  a  Qne,  structureleea, 
transparent  membrane.     The  outlinea  of  the 

Fig.aaa. 


Aqv  teHem  of  (k  utmt  Graafiam  JbOick  at  i*Jig. 

3x6.  TV  tovitf,  ttrUe*  mittoiiu  o  rtntarkaity  diar 

Ih6d,  a  tt^amiL     (Ad  JVot.) 

■.oalcr  Tucnlar  coat  (luoic  of  the  dtIuc);  b, 
uurr  ydlow  coat,  or  corpus  luteum  (oviBic)i  e, 
■hiM  memliraiie  lining  thg  cavity  (a  n«w  forma- 
twij ;  d,  caTlljr  empty. 

coat  ihowB  greater  aolidity  (j^.  387.).  Up  to 
tiiii  time,  however,  and  sometimes  later,  the 
icueb  still  traversing  this  coat  in  the  lines  of 
iu  Comier  convolutions  may  be  traced  in  many 
^)«nmeasi,ftad  the  capillaries  may  srill  be  filled 
tn  a  Hicccanful  injection  to  such  an  extent  as 
■o  render  the  whole  mass  crimson.*  Eia- 
■ined  by  the  mkroscope,  the  following  results 
ire  ohtained : — The  yellow  coat,  1-1  i'"  thick, 
it  wit,  swdU  in  water,  and  is  easily  torn  into 
fri^aaits  which  nevertheless  hang  together, 
hciog  connected  by  a  tough  flexible  medium. 
Ilonng  this  process  numerous  oil  droplets 
ocapc,  and  form,  with  the  drop  of  water  in 
■  bicfa  tbe  prepvation  is  placed,  a  hiffhty  re- 
(nctiic  fluid.  This  fluid,  when  examined,  is 
•cat  to  contain  numerous  particles  of  inap- 
precidile  aixe  endowed  with  molecular  motion, 
ninuic  granule*,  ind  oil  globules,  which  are  at 
tnt  also  wery   miaute,  but  soon  collect  and 

*  HaotcaacfT,  Signs  of  Pregnancy,  p.  337. 


nuclei  are  very  sharp  and  distinct,  and  within 
them  are  contained  one  or  two  nucleoli.  Thia 
coat  is  traversed  by  numerous  blood-vessels 
and  capillaries,  and  to  their  coats  in  all  proba- 
bility many  of  these  nuclei  belong. 

The  yellow  coat  is  bounded  internally  by 
a  third  tunic  which  is  white,  having  pre- 
cisely the  milk-white  colour,  and  very  near^^ 
the  consistence,  of  articular  cartilage.  It  la 
of  variable  thickness,  but  ohen  i'"  or  more 
in  diameter.  It  is  very  tough  and  cohe- 
rent in  texture,  and  is  with  difiiculty  split 
by  needles,  breaking  into  irregular  liragments. 
lliese,  examined  by  tbe  microscope,  are  aecn 
to  be  composed  of  tough  fibres  of  con- 
nective tisKue,  whose  arrangement  in  wavy 
lines  may  be  perceived  through  tbe  mass,  but 
which  are  so  closely  connected  together  by  a 
semi  transparent  membranous  medium  as  to  be 
inseparable  into  distinct  fibrillK,  except  at  the 
margins  of  the  fraEmenta,  where  they  are 
tolerably  distinct  ;  where  also  the  connecting 
medium  may  be  seen  in  the  form  of  a  struc- 
tureless membrane.  Minute  granules  are  every- 
where seen  scattered  throughout  the  mass,  iind 
adherent  to  the  detached  fibrills.  Treated 
by  acetic  acid,  the  fibres  become  trans|nrent 
and  pale,  their  outlmes  being  hardly  distin- 
guishable. Uval  nuclei,  rather  scanty,  lie  in 
the  direction  of  the  fibrea.  The  whole  sub- 
oo  3 
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•tance  hu  the  appearance  of  a  tiuue  which  ia  approach  nearer  to  Mdi  otber  ml  (k  *luu 

in  aW  «ateofTitahl]r.  hningbecmnwlbinner.aiidbepMtobefcUni 

It  u  probable  that  the  prcKnce  of  thii  coat  into  plaits  which,  radiating  ootwanllj,  mt  m 

within  the  follicle  has  been  the  cbum  of  most  intermingling  with   the  yellow  toloor  of  tk 

of  the  differencea  of  opinion  which  hare  ex-  proper  ovisac  (Jfc.  38B.).  The  outer  boD«l»T 

isted  regarding  both  the  seat  and  the  nature  of  the  follicle  also  now  pre«»ts  sn  inrpk 

of  the  yellow  portion  of  the  follicle  ofprt^-  and  aomewhat  angular  and  occaaonl;  m 

nancy.    It  senns  to  have  been  aaauroed,  with-  oval  outline.     The«   change*  protwd  "itfc 

out  further  eummation   by  many  who  have  much    variation    in    dHfovnt  wl^eels;  b« 

written  upon  this  subject,  that  the  cost  last  usually  at   the  time  of  delivery  the  ofw, 

deacribed  ii  one  of  tlie  coats  originally  com-  thoujih   still   yellow,   has   lost  oiuch  o(  «• 

posing  the  Graafiiin  follicle  ;   whereas   it    is  brightness,  and  the  canty,  if  it  had  ««nd.ii 

formed  by  the  metamorphosUof  the  blood-clot,  replaced  by  a  solid  white  stdlate  cicatrii  (Jl- 

greedy  descnbed  as  occupying  the  centre  of  389.)  caused  by  tbefoldingof  the  whittlisii| 
the  follicle  before  even  the  ovum  escapes.     I 

'  have  seen  very  distinctly  the   BbrilluCion  of  „ 

this  clot  soon  after  the  follicle  has  closed.  It  ■'*■  *"*- 
i*  then  found  to  be  gradiiBlly  becomine  pale, 
the  red  particles  disappear  by  desrees,  the  clot 
adheres  firmly  to  the  inner  surface  of  the 
ovisac,  and  the  mass  is  converted  into  the  low 
form  of  tissue  ^ii«t  described,  which  may  either 
take  the  condition  of  a  membrane  lining  Ihe 
cavity  and  leaving  a  central  space  lilled  by 
transparent  fluid,  or  the  whole  may  be  con- 
verted  into   a  sohd   body.     Either  of  these 

forms  maybe  observed,  and  the  knowledge  C™j!m/«fliofc («o 4^ qrtw  — ii« *B«^  TV 

that  each  may  occur  disposes  of  the  qiecu-  ■nUM'uiuii/lAicaniy  (c,j^  S8?.}utet>lU 

lative  question  aa  to  the  time  when  the  cavity  MiiaiidLufitm.    It  itmtrrnadidit*'*^ 

of  the  Ibllicle  is  obliterated.  *"  J*''^  »«««  (onrpw  Mc^),  vAm  ^t-  • 

Ontheocherhand.theyellowcoatwhichhas  *™-""W^-    (4/l«- *"»— "T> 
been  often  described  by  authors  as  altogether  a 

new  formation,  deposited  eitber  between  or  membrane  which  bounded  tbc  oviMC  ea  a 

external  to  both  of  the  follicular  coats,  can  he  inner  surbce.     That  the  yellow  coat  is  au 

most  easily  traced  through  ell  its  phases,  be-  vascular  al  this  time  is  prored  by  the  fan 

ginning  in  the  ascending  vesicle,  as  the  original  mentioned  in  the  preceding  p^e. 

ovisac  ;  its  structure  filled  with  nucleated  cells.  In  proportion  as  the  en —    -~ 

which    gradually   become   charged    with   oil  gans  subside  into  a  quiesea 

droplets  until   the  whole  tissue  assumes  the  maining  changes  in  the  ovary  trnke  place  wot 

peculiar  yellow  which  is  so  distinct  about  the  rapidly.     The   vellow   colour   of   the  onH 

time   of  bursting  of  the  follicle.     And    thia  passesinto  a  paler  hue.  and  al  last  inca  afcn- 

colour   it   never  loses  until   the   time  of  ita  The  radiating  cicatrii  m»y  sdll  be  ctaeri  i* 

complete  obliteration  approaches;  but  through  some  time  longer,  until,  at  the  end  of  foatir 

all  the  subseijuent  changes  of  the  follicle  the  five  months  alter  delivery,  every  appBOTtti* 

aame  anatomical  structure  and  the  same  rela-  this  structure  has  ceased  to  be  dMcefMc 


e  position  of  parts  is  preserved.  Certain  physiological  queations  d 

'    ''  B  original   preparation  flrom  which ^.     connected  with  the  foregoin;     ' 
s  taken,  nothing  served  to  distinguish     development  and  involution  o 


the  several   coats   better   than   their  cdour.  licle  may  now  he  briefly  considered.  Anlb* 

The  outer  coat  or  theca  folliculi  was  red  ;  the  it  may  be  asked — 

the  no< 

milk-white.                            '  'm^  kind  of  uijtturtictfnim  tie 

It  remains  to  describe  the  cavity  in  the  Thisouestionhaalongccaaed  to  beafitari 
interior  of  the  follicle,  which,  though  some-  with  reierence  to  animals  lower  'n  the  wa* 
times  obliterated,  is  more  frequently  found  still  than  the  Mammalia.  It  need,  tborfarc;  w^ 
existing  at  the  fourth  month  of  uiero-gesta-  only  be  considered  in  its  relattoa  to  tkc  bus', 
tion.  In  the  specimen  repre«ented  in^.  387.  including  Man.  And  since  many  have  renae'' 
Ihe  cavity  measured  3"'  in  diameter  and  con-  undertaken  to  prove  that  Man  a»dthc  V^_ 
tained  a  clear  gelatinous  fluid.  In  other  cstet  malia  constitute  no  escqidofi  to  the  pstn^ 
a  cavity  at  this  time  no  longer  exists,  but  the  rule  that  in  all  dassesof  iheaniB^  kafa^ 
centre  of  the  ovisac  is  occupied  by  a  tough  which  produce  and  etnit  ova  the  act  al  saw- 
white  substance,  whose  origin  has  jbst  been  lion  of  ova  is  independent  of  tbc  ^alr.  *■: 
explained.  whatever  form  the  inquby  nay  now  tst<. ' 

Itwill  not  berequisitetofollowout  minutdv  would  naturally  have  for  it*  rliief  otgert  i^ 

the  remaining  chnnges  which  the  Graafian  fbl-  determination   of  the  value  of  tbe  nalan 

licle  undergoes.  Afterthe  fourth  or  fifth  month  upon  which  such  an  assertion  haa  ben  bami 

of  pregnancy  a  certain  diminution  in  siie  be-  Now,  the  fiu41ity  with  which  the  proc**  ■ 

gins  to  be  perceptible.    The  walls  of  Ihe  cavity  ovulation  may  be  obaerved  nani«aJbju«i^ 
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tlw expectation  that  in  gach  a  case  the  amount  It  was  then  killed.    Only  one  ovary  was  ex- 
of  objective  nroof,  collected  by  those  who  amined,  the  other  having  been  laid  aside  and 
hsfe  undolaken  to  establish  a  law  of  spon-  forgotten.    Three  large  follicles  of  a  lively  red 
taneous  ovulation    in  Mammalia,  would  be  occupied  the  entire  surface  of  the  ovary.  One 
•uffideot  to  prove  that  law  beyond  the  possi-  of  these  follicles  was  already  shrunx,  and 
bilityof  question.    But  when  we  turn  to  the  presented  at  its  summit  a  distinct  fissure.    In 
principai  writers  who  have  devoted  their  at-  each  comu  of  the  uterus,  an  ovum,  the  size 
tentioQ  to  this  point,  with  the  view  of  collect-  of  a  poppy-seed,  was  found,  surrounded  by 
jo^  and  critically  examining  such  evidence,  it  bloody  mucus,  —  the  one  at  a  distance  of 
mutt  be  confessed  that  the  result  is  productive  about  2(  inches,  and  the  other  at  f  of  an 
of  a  certain  feeling  of  disappointment  at  the  inch  from  the  extremities  of  the  tubes.  Doubt- 
form  in  which  the  facts  have  been  recorded,  less,  if  the  other  ovary  had  been  examined,  at 
and  the  drcumstances  under  which  the  obser-  least  one  follicle  would  have  been  found  to 
vitions  and  expoiments  have  generally  been  have  opened  there  also, 
made.  In  order  to  show  that  the  same  process 
This  is  more  particularly  felt  when,  after  of  discharge  of  the  ovum,  independent  of 
examination  of  the  evidence  adduced,    an  sexual  congress,  may  take  place  in  the  human 
unhesitating  acceptance  of  the  law,  as  one  subject,  a  case,  recorded  by  Dr.  Letheby, 
of  uoiversu  application,  is  demanded.    Be-  may  be  here  quoted*: — ^'*  The  body  of  a  lunatic, 
(on,  however,  the  question  of  universality  is  aeed  23,  who  had  died  in  St.  Luke's  Hos- 
conndered,  it  will  suffice,  for  the  purpose  of  pital,  was  examined.     She  had  been  a  patient 
proving  the  possibility  of  a  spontaneous  ovi-  in  that  institution  for  eleven  months,  under 
pont,  to  give  one  or  two  examples  in  which  circumstances  which  deprived  her  of  the  op« 
all  die  conditions  necessary  to  establish  this  portunity  of  associating  with  a  male  for  a  long 
fact  were  observed,  viz.,  absence  of  coitus,  period  before  her  death.    It  was  ascertuned 
rupture  oftbe  ovarian  follicle,  and  the  presence  that  the  girl  had  quitted  life  during  a  men- 
of  the  unimpregnated  ovum  in  the  oviduct.  strual  period  ;  the  cavity  of  the  uterus,  and 
Tbe  following  case  is  related  by  Bischoff.*  the  Fallopian  tubes,  contained  a  red,  jelly-like 
Alambwhichh^  never  received  the  male,  and  secretion.    On  the  outer  and  lower  part  of 
vhich  had  exhibited  signs  of  *'  heat "  about  an  the  right  ovary  was  a  dark  livid  spot,  in  the 
bour  previously,  was  shut  up  alone.    On  the  centre  of  which  was  a  hole.     On  making  a 
following  morning  the  male  was  admitted  (for  section  of  the  ovary  so  as  to  divide  it  through 
tbe  purpoae  of  testing  the  heat).     He  several  the  spot  and  an  adjacent  cicatrix,  it  was  per- 
times  showed  a  desire  for  the  coitus,  but  was  ceiveo  that  the  hole  led  into  a  cavity  which 
prevented.    The  animal  was  killed  the  same  was  surrounded  by  a  dark-red  tissue,  and  that 
aftonoon,  when  it  was  found  that  a  Graafian  the  cicatrix  communicated  with  a  very  per- 
vesicle  in  the  riebt  ovary  had  burst.    The  fectly-formed  corpus  hdevm^  having  a  central 
spot  did  not  project  from  the  surfiice  of  the  cavity  containing  a  dark-red  clot.   In  the  right 
ovary,  but  attracted  attention  by  the  circle  of  Fallopian  tube  was  discovered  a  little  globular 
red  vessels  surrounding  the  small  opening  body  of  the  size  of  a  pin's  head.    This  was 
»bicfa  constitutes  a  familiar  appearance  in  doga  seen,  under  the  microscope,  to  consist,  in  its 
and  rabbita  after  bursting  of  a  follicle.     The  outer  surfiice,  of  a  mass  of  nucleated  cells, 
diaoietef  of  this  opening  was  about  ^"'.    As  At  one  end  of  this  mass  was  a  transparent 
a  matter  d  precaution,  search  was  made  for  ring,  enclosing  a  rather  opaque  granular  mass, 
H^ennatoioa,  in  order  to  obtain  the  negative  in  which  there  was  an  eccentric  spot."    The 
certainty  that  no  coition  had  taken  pkce,  but  author  had  no  doubt  that  this  was  the  ovule 
none  were  found.     The  infundibulum  con-  consisting  of  the  zona  pellucida,  yolk,  and 
tsined  a  thread  of  mucus  intermixed  with  germinal  vesicle.     In  another  case  related  at 
/n^ules  resemblinff  those  of  the  membrana  the  same  time,  and  where  the  hymen  was  per- 
granulosa.     The  Fallopian    tube  was  next  feet,  similar  results  were  obtained, 
carefully  examined,  and  at  a  distance  of  b'''        The  possibility  of  a  spontaneous  ovipont 
^Hho  its  entrance  was  found  an  ovum  still  having  been  established  by  these  and  like  in- 
nrroanded  by  the  cells  of  the  granukir  disc,  stances  which  might  be  Quoted,  it  becomes 
■ad  posseasing  all  the  characters  of  the  unim-  important  next  to  determine  how  fiir  the  law 
preinuited  ovarian  ovum.  just  enunciated  is  universal  in  its  application ; 

Bat  since  in  this  instance  the  presence  of  we  may  therefore  inquire, — 
the  male  was  permitted,  though  coitus  was        Doei  the  diickarge  of  ova  from  the  ovary  aU 

prevented^  as  was  also  the  case  in  one  half  of  um^  take  place  tpontaneomty^  and  independent 

tbe  instances  recorded  bv  Bischoff  in  his  ce-  ofteivai  mtercourse? 

iebrated  TVeatise  fit>m  which  this  example  is        It  is  in  endeavouring  to  determine  this 

quoted,  it  may  be  well  to  notice  another  ob-  question,  so  far  as  the  attempt  has  been  made 

serration  taken  from  Raciborski  f ,  in  which  to  base  this  law  upon  observations  and  expcri- 

dii»  pcMsible  olnection  was  removed.  ments  on  animals,  that  the  difficulty  to  which 

A  bitch  which  had  never  been  covered,  and  I  have  just  adverted  is  experienced  ;   for, 

was  just  ooomiencing  to  be  in  heat,  was  kept  whilst  there  is  no  lack  of  arsument  upon  the 

«hQt  up  for  eight  days,  apart  from  other  do{^  subject,  it  must  be  confessed  that  the  number 

of  well-recorded  instances  proving  a  spon- 


.  p.  24.    See  next  page. 
t  De  la  Puberty  p.  878.  •  PhO.  Trans,  1862,  pt  L  p.  6. 
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taneous  OTipont  in  mammals  ia  exceedingly  the  intenrention  of  the  male,  ihoald  it 

smiill.  fore  be  inferred  that  the  latter  ii  com^kbAj 

It  will  suffice  for  illustration  to  observe  the  inoperative  when  exercised  on  opportuae  oc* 

manner  in  which  this  question  has  been  ban-  casions  ? 

died  in  the  celebrated  works  of  Bischoff  *,  In  this  form  the  question  is  pot  by  Co«e, 

Raciborskif,  Coste^.and  Pouchet.§  The  first  who  maintains  that  although  the  cottw  my 

only  of  these  authors  has  given  in  detail  the  not  be  the  essential  cause  of  the  nipuire  of 

observations  and  experiments  upon  which  he  the  follicle,  yet  it  undoubtedly  has  the  pom 

has  endeavoured  to  found  a  law  of  spontaneous  to  precipitate  that  event»  and  even  to  ^ttnm. 

ovulation  in  the   Mammalia.     In  several  of  its  failure.     He  further  considcfs  that  thcfe « 

these  the  coitus  was  permitted  ;  and  although  this  difference  between  the  fecundated  (cnslt 

it  is  rendered  highly  probable,  from  the  cir-  and  one  in  whom  impregnation  does  not  take 

cumstances  narrated,  ttiat  in  some  this  had  no  place ;  that  in  the  former  the  rapture  of  the 

effect  in  producing  the  discharge  of  ova,  yet  follicle  is  prompt,  whilst  in  the  latter  it  ■ 

the  introduction  in  any  form  of  the  only  con-  tardy,  or  even  in  certain  cases  6uU  to  occv. 

dition  that  coulJ  vitiate  the  experiments  de-  In  order  to  support  this  view,  Coste  cxa 

tracts  cenainly  from  their  value.     In  five,  two  observations  upon  the  rabbk.  In  thcfa* 

however,  of  Bischoff**s  expenments  it  was  of  these,  the  animal  was  in  beat,  and  wah 

known  that  coitus  had  not  occurred,  and  in  fested  great  ardour  for  the  male,  but  con 

three  of  these  ova  were  found  discharged,  ac-  was  not  permitted.     It  was  kept  for  fam- 

companied  by  the  usual  appearances  in  the  eight  hours,  and  then  killed.     The  gemt«lar- 

ovaries  indicative  of  the  recent  rupture  of  the  gans  were  highly  congested.     Six  fbtlkki  • 

follicle.  II     In  a  fourth  case,  the  state  of  the  one  ovary,  and  two  in  the  other,  were  i^ 

ovaries  left  no  doubt  that  the  ova,  which  could  rently  ready  to  burst,  but  no  rupture  bad  m 

not  be  found,  had  escaped ;  while  a  fifth  case  taken  place.     In  the  second  experimeat,  tae 

was  examined  before  the  ova  had  escaped.  To  animal  remained  in  heat  for  three  dap :  sa 

these  Bischoff*  adds  an  example  of  the  ovipont  the  fourth  day  the  heat  ceased,  and  oa  ik 

in  an  animal,  in  which  it  was  only  probable  fifth  it  was  killed.    The  organs  were  ia  the 

that  no  coitus  had  occurred.  same  condition  as  in  the  laU  caaeu  bat  as 


The  work  of  Raciborski  contains  a  single    follicles  had  burst.    Coste  attributes  the  t^ 
example,  which  has  also  just  been  quoted.  sence  of  rupture  in  these  cases  to  the  prcvta- 


The  works  of  Coste  and  Pouchet  contain  tion  of  the  coitus  at  a  time  when,  if  [ 

*K>  examples  of  a  spontaneous  ovipont  in  ani-  it  would  in  his  view  have  detemiDcd  tkit 

reals,  but  the  observations  of  each  of  these  event. 

authors  are  given  in  the  form  of  results.  Each        In  whatever  light  these  obaervadoos  aay  be 

work  contains  a  minute  description  of  the  viewed,  they  are  important  aa  ahowingllMKa 

process  of  ovulation,  drawn  apparently  from  animal  may  sometimes  advance  fitf^  in  the  pe» 

separate  observations  ;  but  these  descriptions  riod  of  heat,  and  even  pasa  through  it  wahoat 

are    not  accompanied  by  any  detailed   ex-  any  ova  escaping  from  the  ovary  ;  bat  k  vmM 

ajiples,  nor  any  statement  of  the  means  used  require  a  very  much  greater  number  of  panAd 

to  render  these  observations  proofs  of  an  ovi-  observations  to  prove  by  such  negative  resahi 

pont,  independent  of  coitus.  the  effects  of  the  sexual  congreaa  in  der      "^ 

But  all  these  authors  agree  in  stating  that  ing  the  act  of  the  ovipont.     And  it  b 

ovulation    occurs   independently    of   sexual  for  regret  that  this  point  has  ooc  *^  ~ 

union,  whilst  they  differ  as  to  the  de;;ree  of  clearly  determined  ;  for  whilst  no 

strictness  with  which  the  universality  of  this  results  can  be  looked  for  firom  any 

law  is  enforced.     Pouchet  demands  that  the  tions  upon  this  part  of  the  sul^iact  in  Man,  tkie 

law  should  be  received  without  any  excep-  is  eminently  a  question  capable  of  bciaig 


tion,  and  observes  with  surprise  the  '*  unac-     mined  by  experiments  on  animala.    All  the 
countable  vacillations  **  of  those  among  his    earlier  observers  who  directed  their 


predecessors  who  yield  to  it  only  a  partial  to  the  condition  of  the  ovi 

assent.  reproduction  bear  unconaciotta  tcatimon?  t» 

But  in  the  absence  of  any  extensive  series  the  fact  that  the  time  at  which  the  ota  ^ 

of  well-recorded  observations,  whose  numeri-  the  ovaries  bears  no  strict  rdatioo  to  the  act 


cal  force  shall  be  such  as  to  compel  a  uni-     of  coition.    Barry  states  that,  taking  the 
versal  acceptance  of  the  law,  it  is  not  sur-     tns  as  the  starting-point  of  his  reikoaisia.  he 


prising  that  some  who  regard  it  as  having  been  was  obliged  to  sacrifice  a  score  of  rabtas 

too  hastily  framed,  and  as  too  riv;id  in  its  ex-  fore  he  succeeded  in  meeting  with  oeie  iasn 

clusiveness,  should  withhold  their  foil  assent  of  the  ovum  at  a  particular  time  after  ib 

to  it.    For  let  it  be  conceded  that  the  ova,  cape,  and  he  had  aloioat  given  up  the 

when  they  have  attained  their  complete  deve-  in  despair. 

loproent,  escape  naturally  from  the  ovary,  the        If  means  he  used  to  prevent  the 

rupture  of  the  follicle  not  necessarily  requiring  the  seminal  fluid  with  the  ova  eftc 

•  Bewds  dcr  von  der  Begattnng  unabhlngiffcn  charge  from  the  ovary,  or  to  !***•■*  *J*      ^. 

periodischen  ReiAiog  and  Loslteung  d«r  Kier,  &c  at  the  latter  organ  before  niptarr  of  the  a^ 


1«44.  licle,  this  does  not  affect  the 

t  HhitSiw"dS'wv**lo "  ^  mCTt  *  J^^***''*'  ^^^  tion  of  the  follicle.    The  number  of 

I  TM^n>p<SiUve  dc^-^ITuUtion  spJoun^  1847.  Graafian  veaidea  which  have  been  fa 

f  One  of  these  cases  is  given  above.  expenmenU  made  by  placing  l^^nics 
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the  tubn  before  coitus  was  permitted,  has  may  be  made,  io  part  at  least,  to  supply  the  eri- 
itooalljr  amounted  to  the  sum  of  the  ova  db-  dence  which  is  deficient.     Now  it  has  been 
charged.    If  one  side  of  the  uterus  be  tied,  shown  that,  whatever  affects  the  ovum,  to  de- 
tile  ors  found  in  that  cornu  will  not  have  termine  its  development  or  the  converse  affects 
been  impregnated,  but  those  on  the  free  side  in  a  like  degree  the  follicle  from  which  it  had 
vili  be  (kveloped.    The  number  of  ruptured  been  discharged,  not  on  account  of  any  appa- 
foilides  in  each  ovary  will   agree  with   the  rent  sympathy  between  the  ovum  and  the  fol* 
number  of  ova  found  in  the  corresponding  licle  which  once  contained  it,  but  from  the 
tabes;  but  no  difference  will  be  perceptible  whole  generative  track  being  more  or  less 
between  those  on  the  impregnated  and  those  brought  under  the  power  of  one  common  sti- 
00  the  unimpregnated  side  of  the  uterus.  The  mulus,  felt  alike  by  all  the  parts  that  are  em- 
contact,  therefore,  of  the  seminal  fluid  with  the  ployed  for  the  nutrition  and  protection  of  the 
ovary  has  nothing  to  do  with  the  discharge  of  ovum.    It  will  be  desirnble,  therefore,  now  to 
the  ova,  or  with  the  formation  of  a  "  corpus  determine  what  evidence  the  condition  of  the 
luteum.**    The  ontv  question  that  can  here  ovarian  follicle  affords,  first,  as  to  the  previous 
have  pUce  is,  whether  the  excitement  of  the  escape  of  an  ovum,  and  secondly  as  to  the 
ooieos,  or  the  contact  of  the  seminal  fluid  probability  or  certainty  of  that  ovum  having 
with  the  inner  surface  of  the  vagina  and  been  impregnated  or  otherwise.    But  since  it 
uterus,  has  any  influence  in  precipitating  the  is  desirable  to  fix  the  value  of  certain  terms 
discbarge  of  ova  from  the  ovary  when  they  which  are  commonly  employed  to  designate 
are  ripe  for  impregnation.     This,  however,  is,  particular  states  of  the  follicle,  it  will  be  need- 
in  the  present  state  of  our  knowledge,  an  un-  ful,  first,  to  determine, 
lettled  point.     By  all  the  earlier  observers  What  it  a  corpus  hdeum  ? 
down  to  Barry,  it  was  assumed  that  the  This  term,  as  Raciborski  has  observed,  is 
coitus  was  the  sole  determining  cause  of  the  indicative  of  the  infancy  of  science.    It  be- 
ovipont.     By  inost  physiologists  since  that  longs  to  a  period  when  anatomists  were  in 
time  the  coitus  has  been  regarded  as  having  the  habit  of  designating  by  the  word  body  or 
nothing  to  do  with  the  discharge  of  the  ova,  corpus    any  part  of  the    animal    economy 
or  only  a  limited  power  has  been  ceded  to  it,  whose  nature  or  relation  with  other  parts  they 
SI  in  the  view  of  Coste  just  detailed.  did  not  comprehend,  adding  to  this  some  dis- 
So  iar  as  numerical  amount  of  recorded  tinctive  title  drawn  from  the  general  appear- 
obaermtion  goes,  it  may  be  asserted  that  the  ance  of  the  part.    Hence  the  terms  corpus 
spontaneity  ofthe  act  of  emission  of  ova,  inde-  striatum,  corpus  caUosum,  corpus  luteum.     It 
pendent  or  sexual  intercourse,  has  been  more  is  an  unfortunate  circumstance  that  such  a 
foily  and  satisfactorily  proved  in  Man  even  term  was  ever  applied  to  the  Graafian  follicle, 
than  in  animals.     In  the  works  and  essays  and  the  more  so  since  it  is  often  employed 
ttpon  this  subject,  to  which  reference  is  given  without  any  definite  meaning, 
in  the  precedinc  page,  a  large  amount  of  evi-  The  Graafian  follicle  in   its  progress  to- 
dence  will  be  foimd ;  but  since  some  proofs  wards  full  development,  and  previous  to  its 
of  this  fact  have  been  already  given,  and  since  rupture,  has  been  described  as  becoming  yel- 
it  is  proposed  again  to  return  to  the  subject  in  low.    This  fact  has  been  long  known.    It  is 
conadering  the  question  of  menstruation  in  stated  by   Home,  Baer,  Valentin,  Wagner, 
its  relatioii   to  ovulation,  it  will  not  be  ne-  and  Bischoff*.   The  cause  of  the  yellow  colour 
cesrary  to   pursue  the  subject  further  here,  has  been  fully  explained.    After  impregnation 
(^cc  page  666.)  this  yellow  colour  becomes  still  more  conspi- 
In  tracing  the  process  of  ovulation,  it  will  cuous  on  account  of  the  greater  thickness 
have  been  observed  that  the  ovarian  follicle  of  the  ovisac  or  inner  coat  of  the  follicle, 
passes  through  a  series  of  changes,  so  gradu-  which  b  the  seat  of  the  change  producing 
sJJr  progressive  and  of  such  a  definite  cha«  this  colour.    From  the  greater  distinctness, 
racter,  that   the  knowledge  of  these  may  be  larger  size,  longer  duration,  and  other  pecu- 
tamed  to  great  account  in  any  investigations  liarities  of  the  follicle  af^er  impregnation,  an 
relating  to  the  oripont ;  for,  next  to  the  dis-  artificial  distinction  has  been  made  between 
covery  of  the  ovum  itself,  whether  in   the  the  follicle  in  this  state,  and  all  other  forma 
ovary.  Fallopian  tube,  or  uterus,  the  condition  of  it,  in  which  it  exhibits  the  yellow  colour, 
of  the  capsule,  from  which  it  is  about  to  be  The  former  are  arbitrarily  called  **  true,"  and 
Of  haa  been  already  discharged,  will  afford  the  the  latter  **  false  "  corpora  httca.    But  there 
best  evidence  as  to  its  probable  locality  and  is  as  little  reason  for  the  use  of  the  last  term, 
condition,  ewen  should  the  ovum  not  be  found,  as  there  would  be  for  denominating  a  child  a 
IX>ubtleaa,  one  of  the  greatest  impediments  false   man ;   for  that    which    is    commonly 
which  haa  been  encountered  in  investigations  designated  the  "  true "  corpus  /a/eina  is  the 
of  this   claaa  arises  from  the  extreme  diffi-  follicle  in  its  largest  condition  of  growth,  as 
cnlty,  and  often  the  impossibility,  of  finding  it  appears  alker  impregnation ;  whiLft  in  all 
the  ovnin  in  many  situations  on  account  of  other  conditions,  when  it  has  not  been  stimu- 
its  minute  siae.     Hence,  in  the  absence  of  lated   to  full  growth  by  impregnation,  and 
this  deoKMiatrative  evidence,  which  cannot  whether  before  or  after  rupture,  it  has  been 
alweya  be  obtained,  any  other,  which,  though  called  a  **  false  **  corpus  luteum  so  long  as  it 
only  infierential,  may  be  made  available  for  a  possesses  the  yellow  colour.   This  distinction, 
like  pofpoae,  is  of  great  value.    Wanting  the  therefore,  as  far  as  regards  the  terms   em- 
omm,  therefore,  the  state  of  the  ovicapsule  ployed,  is  not  only  unscientific  and  arbitrary. 
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was  examined  before  the  ov  _.  ^  '^^-^r-^aa,**  ^"^atfBty  ^^  •"'"'Ji^o^  ^  ' 

these BischofT adds  an  exan  .  t '«*iyi*"»^tW«B**-  ti^»»  ** j«»«rj h****', 

in  an  animal,  in  which  it  ;,,,^;>  «'«^^  ^trf-  '^^  ^^T^^  ?^ti*o«**«  "" 

that  no  coitus  had  occurre  '!«»-' "rfrt^  "^^  .  t*   *^.^ Sat  K <«Vwh*  »*  *-'*S«*^' 

The  work  of  Raciborsk  »!U««^,V  '"1L«.i*  *  ""fW  fc-^^J^T    ^  "  2W^«^ 

example,  which  has  also  ju  'jS-^S-^i^r*""*    «^  -  **  r^vi*-:  ^^ 

The  works  of  Coate  a,  'j*^*^  ««^  «««»i-   ^^  C-l  «  "         .  ».  i.  rfK-""*-^ 

TO  examples  of  a  apontan  ^  » "^-t  »  "tlamia  ?*•   ^«nir.     ^  fcfficle  ****  '    U  •  ''J.. 

mals,  but  the  obaervaUo.  i**^^-*-   ,^  "^-tfr**    'T^t^*^'  *^  tfi  «''^„„^.^'^  ' 

authors  are  given  in  the  f.  *"  ;  f  •    ,„u-:  *■   *      tn«  *    --  **  **^!l«ce  of  *e  «      •  ^  ci"*^ 

work  conufn.  a  minut.  "  ^.^  V  ''-'t^^"*  ^  *  nS^«*  ^*  ie  ^«';''  " 

proems  of  ovulation    d.  *^  ;^.  ^  ««»     ,^.  i»»*;   '^  u  •  *^  -^'^^S^  of  «»^  *  .^' 

separate  observations  ;  '  ...    "      «•  «^     _^  tinuJ.    „  iiBii>»^*ir.^t  the  co»?*      ^e «■«*•;" 

are    not  accompanied  -       .   *I  isptf-''-     -enr.mn*-    «rtc  n^-"°''^^-«»  "^^"^pe*  P''' 

aa,ples.  nor  any  atatem-  -     -  ^^   -^'^     tm   ^  **  ^^    "^  f?^^  "''; 

to  render  these  observ.  .     -^t^,*  "   ^  «  "*    li  t*"-'  '^^^'^J^'^f^iti  '^V  , 

pont.  independent  of  c  -         -  -"  „„^  ^'^^''T^^-^-   ^  -,.o-=»<*  "  T^  a  *^.!^  »**  a' 

But  all  these  authoi  «=   -  ^n^'  "    ^,  *   !L  a-*  * ^t«  wl"^'* *!i  •  «**    ^^ 

ovulation    occur*     in<.  -'    -  ""^ -».   »»"^  _!,*»••»      .  mf  «N«-  .  ^  jaoK*'«Si'-.  ■'^''T. 

union,  whilst  they  di  ,^  ."«^u*    "Itb  »«*'   ^bu-v"  ""It^nJj-'^^loor.  "^   , 

strictness  with  which  ^--  '   ,,-,.   "^  "^.a;  *    '  ^^ "  '^t^T^U^T  'W*!*'- 

Uw  is  enforced-       Po  -  -  J^  "TJI^u  •  *    ^  -  »'  '  ^^•^'^  <-'^li^  ■*""' 

law  should  be   receiv  .»•  ^.^-err»-=-^.  ^  •-    irc»  •■>-•''-■' ^« a -»> '"'^rfi^'"-' "7  •. 

tion,  and  observes  .»  ,    -'■  l^^r-^'-^J^  ^^    "  .T  Tw  "'*^^  ^-'^'STI'-t' -.  • 

countable  vacillation  _   .►   !ZZ<"''^'-\^  »"'"     «  i«<sn.a' 'V^t  c*«b«  "l  toetOKf  ' 

predecessor*    who     >•  '^-^   f  '"■  "e-jstt  <^       i*'-*"*""  ^ti.-**-^  ""'%»■>•' '"^ 

-I  force  shall     t^    ^  --    .  — -;;  ^-»        .     »— *  VV*"-^   ^  *»  <.- 

ersal  acceptance     «•  .      ,r-    =^,^  •"••-«•    „esfnn.n:  "     ^   K***  ^,« '% 

K>>tiJyfr«nr.««i-  •~..'-'-.^-.  •  '"    «->  "^'"1^^--^  '^^'^Z' 

'en  their  h»v^     -*'  "  "  !-   •  '""  "^i  ^-r..'.»     *  ^-v  «*-/;:                v.<  t*'*^^^ 
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fibrillation,  or  the  cavity  cult  to  draw  a  positive  distinction.    No  con- 
contracted,  elusion  regarding  the  question  of  previous 
having  rapidly  progressed,  fecundation,  derived  from  the  state  ot  the  foU 
deep  plications,  and  the  licle  during  the  first  fortnight  after  the  escape 
to  form,  but  the  yellow  of  an  ovum,  would  be  absolutely  safe ;  al* 
net.  though  the  diifcrence  between  the  unimpreg* 
1  nearly  or  entirely  oblite-  nated  and  the  impregnated  is  such  as  to  afford 
w  colour  is  gone,  but  the  in  every  instance  at  least  strong  presumptive 
the  collapsed  follicle  now  evidence,  for  the  follicle  shrinks  rapidly  in  the 
llate  body  with  a  smdl  cen-  former,  while  in  the  latter  it  undergoes  little 
1*2.  A).  or  no  diminution  in  size. 
c  itself  is  reduced  to  a  mere  But  after  this  period  there  can  be  no  ques- 
>ne  of  the  foregoing  characters  tion  as  to  the  prior  occurrence  of  a  fecun- 
dating coitus.     Every  follicle  presenting  the 
*rtri.    B.  After  Impregnation,  conditions  described  in  Nos.  12,  13,  and   14 
cle  has  not  materially  dimi-  has  dischaiged  an  ovum,  which  has  been  after- 
.,  ^             The  Ulcerated  opening   is  wards  impregnated.     Every  follicle  in  the 
I  ellow  coat  is  much  plicated,  states  described  in  8, 9,  and  10  has  discharged 
^         hen  present  shows  fibrillation,  or  has  contained  an  ovum  which  has  perished. 
J^*        If  the  cavity  is  empty.  But  this  proves  only  that  fecundation  has  not 
*  ^        .licle  has  acquired  greater  firm-  occurred.    It  affords  no  evidence  whatever 
^        .ity.    The  yellow  ovisac  is  much  that  the  coitus  has  not  obtained. 
4»         hickness.    The  folds  are  not  so  Lastly,  it  may  be  observed  that  if,  as  is 
at  are  deeper,  though  not  quite  sometimes  the  case,  the  follicle  fails  to  com* 
Vessels  contained  between  the  plete  the  process  of  rupture  after  the  first 
9\           to  pervade  the  yellow  coat.   The  steps  of  preparation  have  been  made,  the  ovum 
z     ^        of  the  cavity  is  formed,  and  within  may  perish  or  be  absorbed  without  being  dis- 
g^           fluid,  rather  viscid,  (J!g.  387.),  or  charged,  and  the  follicle  will  then  shrink  and 
I .               of  the  yellow  ovisac  is  solid,  and  become  obliterated,  as  in  the  first  series  of 
■^  /  '        I  cavity.  changes.    And  it  is  ftuther  noticeable  that 
^'/  ^          central  cavity  is  nearly  or  entirely  although  the  number  of  Graafian  follicles  ez- 
"""^         I.     In  the  latter  case  a  solid  white  hibiting  the  appearances  indicative  of  the  dis- 
•'^         ipies  its  place,  extending  into  the  charge  or  fecundation  of  ova,  may  generally 
'  •  V          188  in  divergent  rays.    This  arises  be  tiULen  to  represent  the  number  of  ova  also 
*^            plication  of  the  white  lining,  by  actually  discharged  or  fecundated,  yet  this  will 
oceas  the  cavity  is  closed.    The  co-  not  always  furnish  a  safe  guid^  because  one 
the   principal  mass  is  now  a  dirty  follicle  mav  contain  two  ova,  or  one  or  more 
it  ia  aomewhat  reduced  in  size,  and  ova  may  nave  escaped  the  influence  of  the 
le  ia  oval  or  irregular  (Jig,  389.).  coitus  which  had  fecundated  the  rest.    The 
be  more  prominent  features  observable  number  of  ruptured  or  altered  follicles  there- 
*tt  condition  may  stiJl  be  faintly  traced,  fore  will  in  the  first  case  be  less,  and  in  the 
the  body  measures  2-3^^^    It  is  of  a  second  ereater,  than  the  number  of  ova  or 
lite,  and  ia  chiefly  distinguishable  from  foetuses  found  in  the  oviducts  or  uterus, 
.rroufiding  stroma  by  the  absence  of  ^                               . 
airity  in  iu  tissues.    Its  solidity  is  gone.  I>bvelopmbnt  and  Involution  of  thb 
return,  then,  to  the  two  questions  which  Ovary. 
»  the  foregoing  considerations  as  neces-  7^  Origm  of  the  Ovary,  and  the  AlUraikmt 
to  their  aolution,  vii.—  whch  it  undergoes  at  d^fmni  Periods  o/Ltfe, 
W  evidence  does  the  condition  of  the  ova-*  The  ovary  takes  its  origin  in  a  separate 
follicle  qgbrd,  JSnt,  as  to  the  previous  es»  portion  of  blastema,  quite  independently  of 
of  an  ooiiM,  and  secondly,  as  to  the  pro^  the  Wolffian  body,  with  which  it  is  in  close 
t/y  or  cerUriniy  that  thai  ovum  has  been  contact.     It  is  not  indeed  until  after  the  de- 
Ofpi^nf  or  otherwise  f  velopment  of  the  Wolffian  bodies  has  made 
•  may  be  concluded  that  whenever  the  considerable  progress,  and  about  the  time  at 
vie  preacpU  the  appearances  exhibited  in  which  the  kidneys  first  appear,  that,  according 
first  aeries  down  to  and  including  No.  5.,  to  the  observations  of  Bischoff  on  the  mam- 
ovun  has  not  escaped  ;  although  it  may  malian  embryos  generally,  the  ovaries  are  first 
'  be  dete«rted,  either  on   account  of  the  perceptible. 

culty  of  finding  so  small  a  body,  or  eUe  In  the  human  embryo  the  ovary  cannot  be 
ause  it  amy  have  perished  by  absorption  or  discerned  earlier  than  the  5-7th  week.     Nor 
ompoaition.  is  it  possible  at  the  time  of  its  first  appear- 
In  the  conditicm  No.  6.,  an  ovum  has  just  ance  to  distinguish  the  ovary  from  the  testis, 
aped,  or  is  in  the  act  of  escaping.     None  Hence  the  term  **  generative  gland  **  has  been 
these  conditions  of  the  follicle  afford  the  proposed  by  Kobelt  as  the  most  appropriate 
ihtesi  evidence  of  previous  impregnation,  desi^ation  for  a  structure  which,  according 
t  ^^y  have  all  been  repeatedly  observed  both  to  him,  is  then  capable  of  being  converted  into 
I  Man  and  snimnls  where  the  coitus  has  never  either  organ  indifferently.     In  a  human  em- 
"ccurred.  bryo  of  the  fi>urth  week,  of  which  I  have 
Bccwccn  No*  7.  and  No.  1 1.  it  may  bediffi-  given  a  description  m  the  Transactions  of  the 
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but  is  calculated  to  mislead  by  suggesting  the  low  colour  of  the  ovisac  is  aot  wAoBoAf 

idea  that  the  so-called  **  true  *'  corpus  iuteum  marked,  as  in  those  cases  where  tfacy  htm  bt- 

is  a  totally  different  body  from  the  "  false,"  come  pale,  and  more  nearly  approsdiiiv  Hk 

whereas  these  terms   actually  represent  the  buff  colour  of  tuberculous  matter  ia  goieiil, 

same  body,  only  in  different  stages  of  growth  the  microscope  will  at  all  tnnes  dcmme 

or  decay.    But  practically  it  becomes  a  ques*  the  question,  for  in  respect  of  conpoarina 

tion  how  far  it  may  be  possible  to  determine,  there  is  nothing  in  common  betweea  tnbcr* 

from  the  physical  appearance  of  the  follicle,  culous  matter  and  the  ovisac  in  aaj  of  in 

whether  impregnation  has  taken  place.    And  natural  stages  of  growth  or  decay, 

this  question  is  a  yery  important  on^  espe-  Settins  aside  morbid  states,  nothing  ii  em 

cially  in  its  obstetric  and  forensic  bearines.  seen  in  the  perfectly  healthy  ovary  eseepcthe 

From  the  account  already  given  of  the  stroma  and  ovisacs  or  Graafian  venoei  it 

several  stages  of  growth  and  decay  of  the  different  stages  of  devdopment  or  Mm. 

ovisac,  it  will  have  been  seen  that  the  yellow  These  may  be  arranged  in  three  Mries : 

colour  is  common  to  all  these  alike,  with  the  ABcendmg  Seriet. 

exception  only  of  the  earliest  and  the  very  ^    1.  The  simple  undeveloped  ovitte,brf» 

latest  stages.    It  alone,  therefore,  can  afford  it  has  acquired  an  induaiom  from  the  rtroM 

no  distinctive  evidence  upon    the    subject,  of  the  ovary,  or  from  the  walls  of  aa  slreaK 

But,  in  combination  with  other  signs,  the  yel-  developed  follicle,  in  which  it  may  be  knd 

low  colour,  by  its  extent,  may  be  made  avail-  It  requires  at  this  time  the  miaoscopc  ff 

able  to  distinguish  those  cases  in  which  im*  its  examination  (JSg.  373.). 

pregnation  has  occurred ;  for  when  this  is  2.  The  ovisac  after  it  has  acquired  ill  ctm 

the  case  the  ovisac,  as  stated,  continues  to  capsule,  bv  union  with  wlucb  it  has  becoae  i 

increase  in  thickness  ;  a  greater  abundance  of  Graafian  follicle. 

yellow  deposit  takes  place  in  its  tissues;  the  3.  The  Graafian  follicle  of  the  si»  of  a  kay 

follicle,  instead  of  shnnking  and  disappearing  seed,  or  rather  larger.     It  contains  oi  g» 

in  the  course  of  one  or  two  months,  continues  nules  in  the  coats  of  the  ovisac,  hot  not  fd 

to  be  visible  for  fourteen  or  fifteen  months,  in  quantity  sufficient  to  produce  a  vdb« 

It  acquires  a  new  coat  which  lines  its  cavity,  colour.    In  this  state  numerous  fbUinei  vr 

or  else  this  cavity  is  entirely  closed  by  a  coa>  seen  in  sections  of  every  healthy  ofarjr  dsraf 

gulum  which  becomes  organised  and  solid  ;  it  middle  life  (figs.  370.  and  372.). 

presents    the  convoluted  appearance  which  4.  The  follicle  when  it  ia  approaching  tkr 

fives  it  a  resemblance  to  the  cerebral  convo«  surface  of  the   ovary.     It  ia  enlarging  ■< 

lutions,  and  this  convoluted  condition  ^-  its  inner  coat  or  ovisac  has  now  a  ycBov 

dually  passes  into  one  which  is  characterised  colour. 

by  the  presence  of  rays  proceeding  from  a  5.  The  ripe  follicle  which  is  about  to  nf- 

centre.    Finally,  the  whole  body  constitutes  ture  and  dischaxve  an  ovum.     It  ii  alvsii 

a  resisting  and  more    or  less  solid    mass,  found  at  the  aurmce  of  the  ovary,  projedisK 

which  can  at  once  be  detected  by  the  touch,  often  to  a  distance  of  3-4^^'.     It  is  eofffcd 

before  the  ovary  is  opened.   The  distinctions,  by  numerous  veins,  and  in  the  eentie  of  tke 

therefore,  are  chiefly  those  of  degree  :   the  most  prominent  part  the  coats  of  the  foiidc, 

greater  soliditv  ;  the  greater  thickness  of  the  as  well  as  the  ovarian  coverings,  are  " 

yellow  walls ;  their  more  marked  convolutions ;  and  partly  absorbed.    Their  thinness 

the  Ions  persistent  cavity,  round  or  oval  at  thecontentsofllie  follicle  to  be  partly 

first,  and  subsequently  stellate ;  the  milk-white  and  thus  is  produced  a  brownish  red  cak^ 

membrane  linine  the  cavity,  when  the  hitter  at  this  spot.    The  follicle  contains  Uood  «r 

exists,  or  the  white  dense  mass  occupying  its  a  bloody  fluid,  and  sometimes  a  dot    TW 

place,  resulting  from  the  transformation  of  the  cavity  is  of  considerable  siJDe,  ^0^.  TV  nntf 

clot.    These   last   characteristics  of  the  so-  coat  is  of  a  bright  vellow  coloar,  and  n* 

called  true  corpus  Iuteum,  viz.,  the  cavity  lined  hibits  slightly  wavy  folds  (Jigs.  380.  and  3^1.  V 

by  the  white  membrane  or  the  solid  white  6.  The  follicle  which  has  already  mptorBi 

centre,  as  well  as  the  large  central  stellate  ci-  An  irregular  lacerated  opening  extending  ^  ' 

catrix,  may  be  regarded  as  absolute  and  not  is  perceptible  in  the  centre  of  the  aHwiasW 

comparative  distinctions,  for  they  are  not  part,  through  which  the  ovum,  together  «a> 

found  in  the  follicle  in  process  of  involution  that  portion  of  the  membrana  granalasa  vhick 

when  impregnation  has  not  taken  place.  lay  beneath  the  seat  of  the  runcuie;  hai  o* 

With  regard  to  scrofulous  tubercles,  which  caped,  or  is  about  to  escaiie.     The  fettcW  a 

have  been  often  enumerated  among  "  fidse  banning  to  colkipae.    Its  walb^  no  ka^ 

corpora  lutea,"  it  is  probable  that  some  of  the  distended,    become    folded    into    nuuHiMi 

conditions  of  the  ovisac  now  described  have  small  plaits,  producing,  on  aectioa,  the  m^ 

been  hastily  set  down  to  this  score,  without  pearance  resembling  cerebml  oonvi ' 

sufficient  examination ;  for  although  scrofiila  The  cavity  is  contiequeotly  dinnnisi 

may  possibly  affect    the  ovary,  as  it  does  ia  empty,  or  contains  a  little  bloody 

the  testis,  yet  a  formation  there  of  distinct  a  clot  (Jig,  385.). 

scrofulous  tubercles,  unless  they  are  abundant  D^cemdmg  Series,    a.  Not  |Mi§nairf 

in  other  parts  of  the  body,  is,  I  am  satisfied,  a  7.  In  the  follicle  which  haa  let^mi^ 

rare,  if  not  an  unknown,  occurrence.  No  doubt,  shrinking  has  commenced.    The  ycAov 

however,  need  at  any  time  exist  as  to  the  ia  much  plicated.    The  carity  contaias  a  c*< 

nature  of  such  bodies,  since,  if  the  bright  yel-  which  is  becoming  pale,  and  cxhifaita 
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flkroMope  dutinct  fibrillationy  or  the  cavity  cult  to  draw  a  positive  distinction.    No  con- 
is  empty  and  much  contracted.  elusion  regarding  the  question  of  previous 

8.  Ine shrinking  having  rapidly  progressed,  fecundation,  derived  from  the  state  of  the  foU 
the  oviuc  exhibits  deep  plications,  and  the  licle  during  the  first  fortnight  after  the  escape 
rayt  are  beginning  to  rorm,  but  the  yellow  of  an  ovum,  would  be  absolutely  safe  ;  al« 
colour  is  still  distmct.  though  the  difference  between  the  unimpreg- 

9.  The  cavitv  is  nearly  or  entirely  oblite-  nated  and  the  impregnated  is  such  as  to  afford 
TdUd,  The  yellow  colour  is  gone,  but  the  in  every  instance  at  least  strong  presumptive 
np  remain,  and  the  collapsed  follicle  now  evidence,  for  the  follicle  shrinks  rapidly  in  the 
forms  a  white  stellate  body  with  a  small  cen-  former,  while  in  the  latter  it  undergoes  little 
tnl  point  (fig,  372.  k).  or  no  diminution  in  size. 

JO.  The  follicle  itself  is  reduced  to  a  mere  But  after  this  period  there  can  be  no  ques- 

poiot  in  which  none  of  the  foregoing  characters  tion  as  to  the  prior  occurrence  of  a  fecun- 

cao  be  traced.  dating  coitus.    Every  follicle  presenting  the 

Descending  Series,    B.  A fler  Impregnation,  conditions  described  in  Nos.  12,  13,  and   14 

1 1.  The  follicle  has  not  materially  dimi-  has  discharged  an  ovum,  which  has  been  after- 

niivfaed  in  size.     The  lacerated  opening   is  wards  impregnated.     Every  follicle  in  the 

closed.    The  yellow  coat  is  much  plicated,  states  described  in  8, 9,  and  10  has  discharged 

and  the  dot  when  present  shows  fibrillation,  or  has  contained  an  ovum  which  has  perished. 

at  ia  No.  7.,  or  the  cavity  is  empty.  But  this  proves  only  that  fecundation  has  not 

IS.  The  follicle  has  acquired  greater  firm-  occurred.    It  affords  no  evidence  whatever 

ness  and  solidity.     The  yellow  ovisac  is  much  that  the  coitus  has  not  obtained, 

increased  in  thickness.    The  folds  are  not  so  Lastly,  it  may  be  observed  that  if,  as  ia 

Dumerous,  but  are  deeper,  though  not  quite  sometimes  the  case,  the  follicle  fails  to  com- 

M>  dbtinct.     Vessels  contained  between  the  plete  the  process  of  rupture  after  the  first 

folds  ap|)ear  to  pervade  the  yellow  coat.   The  steps  of  preparation  have  been  made,  the  ovum 

«hite  hning  of  tfie  cavity  is  formed,  and  within  may  perish  or  be  absorbed  without  being  dis- 

itisM  clear  fluid,  rather  viscid,  (Jig.  387.),  or  charged,  and  the  follicle  will  then  shrink  and 

the  centre  of  the  yellow  ovisac  is  solid,  and  become  obliterated,  as  in  the  first  series  of 

eihibits  no  cavity.  changes.    And  it  is  fiurther  noticeable  that 

13,  The  central  cavity  is  nearly  or  entirely  although  the  number  of  Graafian  follicles  ex- 
oblitersted.  In  the  hitter  case  a  solid  white  hibiting  the  appearances  indicative  of  the  dis- 
hody  occupies  its  place,  extending  into  the  charge  or  fecundation  of  ova,  may  generally 
>cIlow  mass  in  divergent  rays.  This  arises  be  tdcen  to  represent  the  number  of  ova  also 
from  the  plication  of  the  white  lining,  by  actually  dischar^  or  fecundated,  yet  this  will 
vhicfa  process  the  cavity  is  closed.  The  co-  not  always  furnish  a  safe  guidp,  because  one 
loor  of  the  principal  mass  is  now  a  dirty  follicle  may  contain  two  ova,  or  one  or  more 
yelk>w ;  it  ia  somewhat  reduced  in  size,  and  ova  may  have  escaped  the  influence  of  the 
its  outiine  Is  oval  or  irregular  (Jig,  389.).  coitus  which  had  fecundated  the  rest.    The 

14.  The  nnore  prominent  features  observable  number  of  ruptured  or  altered  follicles  there- 
in the  last  condition  may  still  be  faintly  traced,  fore  will  in  the  first  case  be  less,  and  in  the 
In  size  the  bod^  measures  2-3'^^  It  is  of  a  second  greater,  than  the  number  of  ova  or 
pale  white,  and  is  chiefly  distinguishable  from  foetuses  found  in  the  oviducts  or  uterus. 

the  sumtHtnding  stroma  by  the  absence  of  ^                               . 

vascularity  in  iu  tissues.    Its  solidity  is  gone.  I>bvblopmbnt  and  Involution  of  thb 

To  retom,  then,  to  the  two  questions  which  Ovary. 

M  to  the  foregoing  considerations  as  neces-  The  Origin  of  the  Ovary ^  and  the  AUeraAont 

•aiy  to  their  solution,  viz. —  which  it  undergoes  at  different  Periods  ofl^e. 

fVkai  evidence  does  the  condition  of  the  ova-  The  ovary  takes  its  origin  in  a  separate 

nanJUede  afford^  frsi^  as  to  theprevious  **-  portion  of  blastema,  quite  independently  of 

ivpe  of  an  ovwm,  and  secondly,  as  to  the  pro-  the  Wolffian  body,  with  which  it  is  in  close 

&ctnii/y  or  cerimniy  that  that  ovum  hat  been  contact.     It  is  not  indeed  until  afler  the  de- 

i»*pr*gnaied  itr  otherwise  f  velopment  of  the  Wolffian  bodies  has  made 

It  may  be  concluded  that  whenever  the  considerable  progress,  and  about  the  time  at 

f'^licle  presoDts  the  appearances  exhibited  in  which  the  kidneys  first  appear,  that,  according 

the  first  series  down  to  and  including  No.  5.,  to  the  observations  of  Bischofi*  on  the  mam- 

tile  ovum  has  not  escaped  ;  although  it  may  malian  embryos  generally,  the  ovaries  are  first 

not  be  detected,  either  on   account  of  the  perceptible. 

tlifficultj  of  finding  so  small  a  body,  or  else  In  the  human  embryo  the  ovary  cannot  be 
f«CBiue  it  may  have  perished  by  absorption  or  discerned  earlier  than  the  5-7th  week.  Nor 
(iecooinosition.  ^  is  it  possible  at  the  time  of  its  first  appear- 
in  the  condition  Na  6.,  an  ovum  has  just  ance  to  distinguish  the  ovary  from  the  testis, 
rtcaped,  or  is  in  the  act  of  escaping.  None  Hence  the  term  ''generative  gland  "  has  been 
cif  these  conditions  of  the  follicle  afford  the  proposed  by  Kobelt  as  the  most  appropriate 
•  latest  evidence  of  previous  impr^notion.  desi^ation  for  a  structure  which,  according 
Ibe^  have  all  been  repeatedly  observed  both  to  him,  is  then  capable  of  being  converted  into 
>n  Mao  and  aninnals  where  the  coitus  has  never  either  organ  indifferently.  In  a  human  em- 
it curred.  bryo  of  the  fourth  week,  of  which  I  have 
Between  Vo*  7,  and  No.  II.  it  may  bediffi-  given  a  description  in  the  Transactions  of  the 
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Microscopical  Society  of  London  •,  no  trace  been  leen  that,  fram  puberty  onwKdi,  i]M««d) 

of  an  ovary  or  generative  gland  waadiscoTer-  theu  two  lunio  of  the  otwt,  the  on  je- 

^le,  but  only  ilight  indications  of  two  linear-  riodically  escape  by  a  proeeaa  of  U^taee, 

shaped  bodies  occupying  the  dorsal  and  lum-  resulting  from  an  abKimrioo  and  rwian  o( 

bar   r^ona  on   either  aide  of  the  vertebral  theae  tunica.     The  effect  of  tbew  rwtffd 

column,  rcpreseniing  the  corpora  Wolffiana.  lacerations  is  twofold.     The  tuihn  beaaa 

In  another  embryo  measunng  5'"  in  length,  the  acarred  in  all  directiou  by  the  dcMit  op  a( 
BenerativB  gland  could  just  he  discerned  in 


It  of  the  aupra-renal  cap»ule«  and  kidneys.  Fig.  390. 

its  form  could  be  only  indistincily  traced. 


;mbrvo,  however,  which  measured  8 
th,  the  glan 


in  length,  the  gland  had  already  assumed  dis- 
tinctly the  elongated  figure  characteristic  of 
the  early  formalion  of  the  ovary.  It  mea- 
sured D-8"',and  its  position  was  oblique,  or 
intermediate  between  the  perpendicular  direc- 
tion of  the  Wolffian  body  and  the  horizontal 
one  of  the  fully  formed  ovary.     In  an  embryo 

of  three  months  the  generative  gland  or  ovary  ,_    , 

still  retained  the  oblique  direction.  Itslenatb     ,.     .  , 

was  8"'.  and  its  breadth  Of".  *°«  lacerated  openings,  whilst  the  «. 

From  this  period  Ihegland,  which  now  be-  ''"^'"'j?*'  "' . '.''f  '^ontenu  of  the  i>n«> 
gin.  to  a-sutie  more  decidedly  the  character  L'^^.T'',^'!;'"!"^  ""=  '*"."'  °^  "'«  T"  "' 
of  an  ovary,  gniduallv  acquires  the  horizontal  ^^  '■^?-  ^™-^-  *"  P>^po"wn  as  ft  adnacei, 
position  in  which  it  ia  "found  at  birth  {jSe.MO.).  ^^*^  cicatrices  and  indenlauons  becoot  wS 
In  the  fetus  at  term  the  ovary  hils  uaually  "!°"  numerous,  and  the  once  laioodi  mi 
attained  a  length  of  +-5"'.  and  a  breadth  of  P'"T  ""."'J"  ^"VVI^  i."""  »  «■»"  "^ 
>*-«"' C./%-4*l.)-Itsfigureiaaneittendedov8t,  «='«!  """kled  body  full  of  pu  and  tortaoo 
with  flattened  sides  and  base.    These  meet  to 

form  a  triangle,  whose  basal  margins  are  sinn-  F^.  391. 

ouB  and  sometimes  indented.  At  the  age  of 
three  years,  (fig.  448.)  the  ovary  attains  a 
length  of  lO-IV",  still  however  preserving  its 
elongated  form,  with  irregular  or  slightly  in- 
dented margins.  ThispeculiarilyofafiEtal  con- 
dition (he  ovary  gradually  loses  as  the  period 
of  puberty  approaches,  when  it  grows  more 

rapidly  and  acquires  the  form  and  dimensions  Onry  bmUagt.     {Ad  ite.) 

alreaJy  described  as  characteristic  of  the  ma- 
ture organ  (/g'.Seg.).    At  this  period  of  life,     lines  0%.S91.).     When 


lo  feature  of  the  ovary  is  more  sub-  ihe  ovaiy  in  this  condition,  it  U  fa«nd  tte  »1 

ject  to  variation  than  its  form.  Evenforsorae  traceaofthe  Graafian  follicieh«TBdiMW»iil. 

timeaJterthecatamenia  have  been  established,  or  one  or  two  only  may  be  ofa«tTcd,'jam- 

the  elongated  figure  is  often  seen  to  have  been  rated  into  litUe  masses  or  sKa  of  c«tili|^a> 

retained,  although  the  rounded   or  gibbous  hardneaa.    Hor«  cooimonly,  btmerv.  Miiti^ 

outiine  IS  more  commonly  observed  by  ibe  now  remains  but  a  denae  parencfay^ 
tinie  that  adult  age  is  attained.  Besides  theae  chames   b  the  far*  of  ikr 

The  ovary  is  now  full  and  plump  ;  its  sur-  ovary   and  the   ooodition    of  ha    .[aapasiw 

face  up  to  the  lime  of  puberty  bas  remamed  pun,  great  alterationa  also  take  place  a  lO 

uniformly  smooth,  even,  and  shwinft  and  its  vascuUr  supply.     In  eariy  life,  and  tmtt^K 

investing  tunics  are  unbroken.f     But  it  has  Trom  the  establishment  of  puberty  «p  lo  rt» 

.  T7  I  -■      -  ■.       ,.  critical  age,  the  organ  is  aboBdanUy  nffAn 

*  hT^Jf^nS:^  «  Vtu,..  «.w^  ,s.      ■  '*''•  bloSl-vesseU,  Which  .re  .e«i  eier^ 

stily  received  opinion  itgardiDgthe  iliKhargB  of  ova  *•"*   "  ^^  P^P"  P«reoch™.  of  the  0.-7. 

by  ruplareoflbeovii«cu  an  occurrence  ithich  com-  and  also  upon  the  walb  of  the  ovtMa.  n« 

mencei  only  it  or  ifUr  pub«rty,  h««  been  called  In  have  been  described  as  nndcrgOMig  atNT** 

qoestlonbyDr.  Ultctue,who,after  detaillncateriiiB  ment,  and  probsblv  iDCTcasiiw  in  a^sb«  » 

of  obtrvtuaat  opon  lb.  coaJitioa  of  Ibe  orarr  mt  the  neighbourhood  of  the  not  U   «bs*  4« 

varioDi  periods  of  bfe,  uuiu  that  "  the  Gnaflin  „.„,.._    ^  .u      r  11  j      .   77_        k^  _j. 

v«ictes  ^uinod  la  the  o..ri«  prior  10  men,.™-  ["P""    *^  ^'   '^""?*«  """^      >**  "^' 

■tioo  are  found,  u  thev  sIm  an   in  every  other  bowever,  a  there  a  local  bypo^BB  m  t*n> 

period  of  life,  in  continued  proRreiwIon  towuils  tba  situations  at  each  recurrence  of  iba  nrip^l. 

drcnrnfereDce  of  the  gUnd,  which  they  penetials,  but  the  entire  ovary  receives  a  hncr  *>Wt^ 

diKhu^ging  Ibenuel  vm  by  drcutar-.hsped  cspUla^-  of  blood  OO  theae  occanoo*.      Bol  who  1»i 

™n'r^f"i.e':.^'aTcn'!'.ti„'^T^*^o™diili!  P'«~'  "^  »™'^''  *^   «*«•.»  «-^  *" 

Mble  prerequt-ile  to  their  rupluie."  1    It  .houM  bo  ''»»"«•  l*^"  to  IuSm-  the  wai«in^  of  Bfc.  * 

obMrved.  howcTer,  that  Ihe  facta  idduced  hv  Dr.  ovary  partakes  in    the  general  ama  ol  fd^ 

Bltchic  do  Dot  appeir  to  bear  ool  vetr  dearly  ths  of  the  Other  pelvic  vbctn,  and  ihe  ••«" 

eoodiuions  which  be  ha.  drawn  from  tbec.  vessels  cwry  only  as  much  bluod  as  will  wta 

>  Land.  Had.  Gsi,  voL  xxxiv.  p.  S&B.  for  the  hare  nutrition  of  the  al   ~     "   ' 
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Abnobmal  Anatomy  or  thb  Ovary.        genital  absence  of  both  ovaries,  except  in  the 

EJIkU  ofextupating  the  Ovary.^  A  natural     «»«  of  the  non-viablc  fostus.  is  of  extremely 

defiacncy  of  thV  ovary  together  with   the     '?^f  J^^"?*"^?- .  *'  »  alroort  always  asso- 

OTkJuct  of  one  side  is  known  to  prevaU  in     ^^^  "J^h  deficiency  or  iinperfect  formation 

the  class  Avci,  but  this  deficiency,  wh^ch  is  oc-     ^f  the  uterus,  and  generally  with  incomplete 

nuuooed  only  by  a  want  of  development  of    development  of  the  vagina,  nymphae,  clitons, 

one  half  of  the  generative  organs  previously    -nd  mammse.     The  sexual  appetite  in  these 

existing  entire  in  the  embryo,  does  not  affect    owes  is  wanting.     Menstruation  is  absent ; 

the  f«?roductive  power  of  birds.  '»>«  secondarj- sexual  chi^acters  are  but  feebly 

Mr.  Hunter,  wishing  to  determine  the  effect    expressed,  and  tho-e  is  of  necessity  a  total  m- 

of  extirpating  one  ovarium  upon  the  number    »P"5"^e  ^^^  rcproducUon. 

of  youig  produced  in  Mammalia,  procured        The  ovary  maj;.  however,  be  deficient  on 

two  young  sows  of  the  same  farrow,  and     <>»«  «de  only,  without  any  of  these  accom- 

having  rei^oved  a  single  ovarium  from  one    panymg  conditions.     There  may  be  nothing 

of  them,  he  kept  both  animals  under  the    externallv  to  mark  the  defect,  nor  is  there 

ttme  circumstances,  in  order  to  observe  the    necessarily  here  any  impediment  to  the  ex- 

oompanitive  effecta  of  breeding  upon  them.        ^""^f^  ^^  ™  »""«;  function. 

Thqr  commenced  breeding  when  two  years    ^^  '^'^  ^/  I^evelojment.  -  The  ovary,  like 

old.  the  apayed  animal  took  the  boar  earlier    J^^  "^™»«  long  retaina  lU  infantile  condition, 

than  the  p^ect  female,  and  both  continued    ^^  ".  the  penod  of  puberty  approachei  it 

to  breed  atncwly  the  same  times.  expands  and  soon  attains  its  full  size.     This 

The  spayed   animal  continued   lo    breed    change,  however,  may  not  occur.    The  ovarv 

until  she  wL  «x  years  old,  and  in  that  time    "*y  *^«»e  ^  g^'^  «i'«  **»?  ^^''^  ^^  fo"rt*> 

shehad  eight  <arrowa.producingin  all  seventy-    y^\  ""^   »?nder  these  circumstances,  the 

six  pigs,  but  she  did  not  take  the  boar  after-    f  *»«le  organism  inaiiifests  a  corresponding 

wJdl    The  iierfect  aow  continued  breeding    tardiness   of  development.     An  interesting 

until  she  was  eight  yeara  old,  and  had  thirteen    ^""P*«.**^^*™  »  ^^^S^^  '°  '.''*  museum 

fitfrows.  yielding  one  hundred  and  sixty-two    of  King  s  College.    The  preparation  consists 

pigs.    SBe  then  ceased  to  breed.    The  result    of  the  entire  internal  organs  of  a  young  wo- 

thereforc  of  this  experiment   was.  that  the    ?•"  ^^o  died  at  the  age  of  nineteen  without 

perfect  animal  continied  to  breed  two  years    b;|*^"»8  menstruated.    The  ovaries,  as  well  as 

longer,  and  produced  in  all  ten  more  than    'J«  ""^^  ^{.^^^^^J^^*  are  no  laigcr  than 

double  the  number  of  the  apayed  one,  although    ^^oae  of  a  child  of  three  yeara  (aee^fe.  465.).  In 

she  had  not  double  the  number  of  ferrowa.        *^«««,  "»*«•  **»«,  mamma  are  small   the  ex- 

But  few  opportunities  have  occurred  for    ternal  organs  only  partially  developed,  and  the 

obserring  the  effects  produced  by  the  removal    ^*>o  «  frame  is  formed  upon  a  feeble  scale. 

of  the  healthy  ovaria  upon  the  human  female.     ^  ^^y  ««rf  Hypertrophy.-^  Atrophy  has 

The  case  in  which  Mr.  Pott  removed  both    been  shown  to  be  one  of  the  conditions  at 

these  organs  at  the  same  time  constitutes  the    ^*>>^?  ""«.  ovarv  ineyiubly  amves  when  a 

best  exMiple  on  record.  ««^n  P«"od  of  hfe  is  passed.     It  la  under 

A  young  and  healthy  woman,  twenty-three    *""?  circumatancw  a  normal  condition,  juat 

rears  of  tie,  waa  received  into  8t.  Bartho-    "  «j!«  •««te  last  deacribed  la  alao  a  normal 

looew-a  flo«pital,  on  account  of  two  amall     condition  when    asaociated   with  a  certam 

swdlinga,  one  in  each  groin,  which  had  for    <1>och.  but  both  become  abnormal  states  when 

sereraT  months  been  soliainfiil  as  to  prevent    '^^^^  oj^"'  O"^^^  'J»«^  "»"•*  «>""e.     Thus, 

her  from  following  her  occupation  as  a  servant.    "{..^"J^  ^^^^y  ?*  ***®  ^.T^.  o"  both  sides 

The  swellings,  which  were  not  inflammatory.    ??  *  of  necessity  bring  with  it  a  premature 

were  soft,  uneven   upon  their  surfece.  and     *"*"'?.  o/  procreativc    power,  although   an 

moveable.     They  lay  directly  upon  the  out-    «^pn\ed  sute  of  the  organ  on  one  side 

side  of  the  tendinous  opening  ofthe  oblique    on»y.  |*«  •'^P^X  of  one  tesUs,  will  but  Uttle, 

muscle  through  which  they  appeared  to  have    "  "l?"'  ■*^'  *T  l^/f  • 

passed.     The  woman  waa  in  full  health,  waa      .  ^.^  hypertrophy  of  the  ovary  a  more  par- 

Cge    breasted,   and   menstruated  regularly,    ticular  account  will  be  given  in  the  descrip- 

On  account  of  the  inconvenience  occasioned    J*on  of  morbid  growths  and  abnormal  deve- 

by  the  pre^nce  of  these  tumours  in  the    lopments  of  its  special  parfci. 

groins.  Blr.  Pott  was  prevailed  upon  to  re-     .   -Diiy,facem«i^  of  the  Ovary.  —  The  ovarv, 

move  them.     They  were  found  upon  exami-    »«  consequence  of  its  peculiar  mode  of  attach- 

natioo  to  be  the  two  ovaria  which  had  de-     "«"'  to  hurroundiug  paru,  enjoya  great  free- 

icended   in    the  form  of  a  double  inguinal    "om  and  range  of  motion.    Thia  is  rendered 

hernia.     The   woman   subsequently  enjoyed     "*ost  conspicuous,  when  during  the  gradual 

good   health,  but  became  thinner  and  more    enlargement  of  the  gravid  uterus,  the  ovary 

apparently  muacubr;  her  breasts,  which  were    w  earned  upwards  from  the  pelvic  into  the 

bf^,  were  gone,  nor  did  she  ever  menstruate    ^ominal  cavity.   Under  these  circumstoncea 

aftrr  the  operation  ;  the  last  observation  of    ^''«  ov»ury  certainly  vindicates  the  character 

her  having  been  made  several  years  subsequent    M»«ned  to  it  by  the  older  anatomists,  of  being 

to  that  event.*  ^  an  appendage  to  the  uterus,  for  it  necessarily 

DrfUiemty  t^  the  Ovary.  —  Complete  con-    follows  the  movements  of  the  lai^r  organ  to 

-  JT^^r    Ii   1      ,.    "^«     .    ,»r    ..   «   ,     which  It  IS  attached.    Thup,  the  ovary  is 

ToL  ?^  «S!*'*^  *•  ^       '    sometimes  a  pelvic  and  aometimes  an  abdo- 
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minal  viscus.  But  it  may  be  displaced  from  its  chronic  thickeoiqg  of  theae  eoat%  vlictcb;  ibe 

normal  position  in  either  of  these  carities  original  smooth  and  eren  8urfiioe,(j^3QK.& 

under  varies  circumstances.    The  causes  of  369.)  characteristic  of  the  o?ary  m  evlj  life,  ii 

such  displacements  are  chiefly,  inflammation  lost.    When  inflammation  of  the  owyhttid- 

of  the  surface  of  the  ovary  terminating  in  adhe>  Yanced  to  the  suppurative  stage,  and  dworgn 

sions,  displacements  of  the  uterus,  ai^  hemise.  is  converted  into  a  bag  of  pus,  the  ootu  at| 

As  a  result  of  inflammation  of  its  peritoneal  have  become  so  attenuated  and  softened  ai  to 

covering,  the  ovary  may  be  bound  down  to  burst  when  the  attempt  is  made  to  ti&  tk 

the  side  of  the  uterus,  or  Fallopian  tube,  to  parts  from  the  body  after  death, 

the  recto  vaginal  pouch,  to  the  brim  of  the  Ulceration.  —  Rupture.  —  In  the  cue  of 

pelvis,  to  the  colon,  to  the  convolutions  of  large  collections  of  fluid  within  the  onr^,  m 

the  ileum,  or  to  the  omentum.  for  example  in  large  absceiaes  or  in  ofdiBin 

The  displacements  of  the  uterus  which  ovarian  dropsy,  the  surfiux  of  the  otw;  £r^ 

occasion  a  dislodgement  of  the  ovary  from  its  quently    inflames   and    contracts  exteosiit 

normal  position  are,  retroversion,  inversion,  adhesions  with  surrounding  parts,  and  if  tbc 

and  procidentia,  or  complete  prolapsus.  latter  happen  to  be  hoUow  viscera,  lucfa  a 

In    retroversion  the  ovanes    are  carried  the  intestines,  uterus,  or  bladder,  a  fittukni 

downwards  along  with  the  uterus  into  the  communication  may  be  established  betwtcr 

hollow  of  the  sacrum,  where  they  occupy  a  them  and  the  sac  of  the  ovwy,  thiwuh  • 

position  on  either  side  of  the  principal  organ,  process  of  ulceration  or  absorption  oitlK 

In  inversion  of  the  uterus,  the  ovaries,  to-  common  partition  wall,  and  the  cooteob  of 

gether  with  the  Fallopian  tubes,  fill  the  in-  the  ovary  may  become  dischai]^  extcmsllT. 

tenor  of  the  artificial  pouch,  which  is  formed  Or  it  may  happen  that  by  a  similar  atteou>> 

by  the  reversement  of  the  organ  ;  whilst  in  tion  and  rupture,  or  by  a  process  of  olceritsos 

extreme  prolapsus  the  ovaries,  together  with  and  absorption  of  these  tissues,  the  ofvas 

the  uterus,  escape  almost  entirely  from  the  walls  give  war,  in  some  paru  ot  tbdr  Im 

pelvis,  and  occupy  the  sac  which  is  formed  by  surface,  and  their  contents  escape  mU>  tk 

the  inverted  vagtna.  abdominal  cavity. 

But  the  most  remarkable  disphicements  are  Hypertrophy  of  the  ovarian  tunics  is  slont 

those  in  which  the  ovary  constitutes  a  true  constantly  observed  in  considerable  cnlsrp 

hernia.     Such  a  hernia  may  consist  of  the  mentsof  the  organ,  from  whatever  cause  tin 

ovary  only,  or  may  include  other  organs,  as  msw  arise.    In  the  case  of  large  ovarian  cvft^ 

the  Fallopian  tubes,  uterus,  intestine  or  omen-  before  adhesions  have  been  occasioned  br  tk 

tum.     A  true  hernia  of  the  ovary  alone  is  of  pressure  of  surrounding  naru,  the  peritooA 

comparatively  rare  occurrence.    It  may  hap-  coat  of  the  ovary,  though  much  thkkoMfi. 

pMen  on  one  or  on  both  sides,  and  may  be  retains  its  smooth,  shining,  external  soriire 

either  congenital  or  acquired.    The  celebrated  It  may  be  generallv  stripped  off  with  ea^ 

case  of  Bfr.  Pott  was  an  example  of  a  double  and  displayed  as  a  dense  white  membraoe  o( 

inguinal  ovarian  hernia.    And  this  appears  to  unequal  thickness,  but  having  undergooc  v« 

be  the  form  under  which  this  singular  dis-  further  change  than  that  of  a  gencraT  hipir* 

placement  has  been  most  frequently  met  with,  trophy  of  its  ordinary  component  tiaswsi 

In  these  cases  the  ovary  constitutes  a  solid  The  tunica  albuginea  in  like  manner  beco»« 

tumour  of  the  size  of  a  pigeon's  egg,  which  thickened  by  simple  Increase  of  its  ordmn 

may  be  detained  at  the  ring,  or  lie  within  the  constituenU,  but  in  the  case  of  vcrv  Ivit 

inguinal  canal,  or  even  descend  to  the  labium,  and  particularly  of  unilocular  cysts»  the  r  <: 

An  example  of  this  kind  of  hernia,  in  which  wall  becomes  so  intimately  blended  with  t> 

the  left  ovary  has  for  many  vears  occupied  common  ovarian  investment,  that  it  is  tm^ 

the  inguinal  canal,  has  recently  come  under  sible  to  determine  how  much  of  the  »:« 

my  notice.    Deneux*,  who  was  at  the  pains  united  membranes  was  originally  fornii^ri 

to  search  out  all  the  cases  on  record  up  to  by  the  tunica  albuginea,  or  ovarian  msxx 

his  time,  has  collected  examples  also  of  crural,  and  how  much  by  the  proper  wall  of  the  nt: 

ischiatic,  umbilical,  ventral,  and  vaginal  hernia  The  hypertrophy  in  theae  cases  is  often  lo  cr- 

of  the  ovary,  and  to  these  Kiwisch  has  added  siderable  that  the  boundary  walls  of  a  Wr 

a  case  of  hernia  through  the  foramen  ovale.  ovarian  cyst  may  measure  one  or  two  mcM- 

r\'            mm.-  OT  even  more  in  thickness  in  some  placets 

Dueasei  of  the  Tuma.  Osdfication.  ^  Patches  of   oaaiSr«» 

Inflammation  of  the  ovarian  tunics,  and  parti-  „ore  or  less  extensive  are  occasiooaUy  U«^ 

cularly  of  the  peritoneal  coat,  is  most  commonly  scattered  over  the  surface  of  ovarisn  cm"^ 

associated  with  acute  puerperal  metritis.    But  it  i.  probable,  however,  that  these  are' -- 

inflammation,  both  in  the  acute  and  chronic  posited  in  the  first  instance  upoo  the 

form,  may  affect  the  ovary  independently  of  the  surfoce,  or  in  the  proper  walla  of  e 

puerperal  stote.      The  resulting  anatomical  cyste,  and  stibs«ioenUy  extend  to  the . 

changes  in  the  coats  of  the  organ  are  vascular  coverings  of  the  ovary,  and  that  the  fe*'  ^ 

congestion  in  various  degrees ;  fibrinous  exu-  cartilaginous  degeneration  which  thew  »* 

dations  upon   their  surface,  followed  occa-  walls  sometimes  exhibit,  also  com» 

sionally  by  the  formation  of  artificial  bands  the  original  cyst,  and  proceed  frooi 

or  adhesions  with  surrounding  parts ;  and  outwards. 

•  L.  C.  Denenx,  B«cherclies  sur  U  Hemie  de  DkeoMei  of  the  TTitaeu 

lM>vairs.  1818.  Hyperanma  of  the  ovary  may  be 
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ibc  pumchjm*,  or  U>  the  waiU  of  particular  *el,  or  by  an;  niBrked  increaK  ofvaicularity. 

Ulkto,  or  may  ifiect  all  theae  paru  toeetlier.  The  walli  do  not  exhibit  the  remarkable  yellow 

HfpeneniiB  of  particular  follicles,  wiui  con-  colour  nor  the  cerebral  fbldin)^  characierintic 

ulenble  eDlarnmcDt  of  the  sac  and  efiiuton  of  the  advancing  ronnal  ovisac,  but  the  tii- 

of  bloud  into  uie  cavity  of  the  follicle,  ii  not  luea  of  which  they  are  conipoaed  are  aimply 

uiilre<)iKiitly  observed  a>  an  abnormal  condi-  those  of   the  undeveloped  Oraafian  follicle. 

tion.    But  hyperRmia  of  aingle  follicle*  with  The  contents  of  the  sac  are  neither  the  clear 

tSarioa  of  blood   into  the  cavity   hat  been  liquori  foilicuU,  nor  the  bright  clot,  nor  the 

ilreajy  described,  as  beingalso  a  natural  state  decolorised  fibrin,  but  generally  a  collection  of 

of  the  Graafian  follicle,  which  is  preparing  for  dark  coffee-eround  matter,  resuliing  from  the 

dcbiicetKe  and  discharge  of  an  ovum.*  admixture  of  a  quantity  ofdccomposingblood- 

.  I(  msy  be  asked,  therefore,  in  what  respect  corpuscles  and  fragments  of  membrana  gra- 

cloes  the  nonnal  differ   from   the   abnormal  nulosa  intermixed  with   a   dirty   fluid.      On 

lUIe,  and  by  what  characteristics  may  the  one  washing  out  these  contents,  the  walls  of  the 

be  diiiinguishcd  from  the  other  t     It  appeara  cyst,  if  the  ovary  has  been   iryected,  are  seen 

tome  that  Rokitansky,  in  the  account  which  locsrrynuraerous  vessels,  irregularly  arranged, 

he  has  givea  of  hypcTEmia  of  the  Graafian  but    never  presenting  that   rich   network   of 

follide't',  has  included  under  one  head  both  cajiillariea  which  are  visible  after  a  successful 

ibe   natural  and   the  nioriiid  condition  i   for  iiyectiou  of  a  healthy  ovisac  progressing  to- 

bit  descriptioD   will  very  well  apply  to  the  wards  rupture,  especially  in  those  cases  where 

riling  fDllfde,  in   its  second  sta^  when  the  the  quantity  of  yellow  oil  is  not  so  great  as 

escape  of  blood   into    the   cavity  has   been  to  obscure  these  vessels  altogether. 

■liOMa  to  be  a  normal,  and  in  some  animals  a  By  these  characteristics  the  morbid  ovisacs 

constant  occurrence.  The  presence,  therefore,  may   generally   be   distinguished   from  those 

of  blood  within  the  rollide,  for  the  reasons  al-  which  are  healthy.     There  is  enough  of  stmi- 

readyfuljygiven(p.556,),  must  not  beregarded  larity  between  them  to  prove  their  identity  of 

sj  necessarily  affording  evidence  of  a  morbid  origin,  and  enough  of  dissimilarity  to  show 

Kite.      There   are,   however,   certain    pecu-  iheirdivergencefromacommon  startingpoint; 

lurities  m  the  condilion  of  the  unhealthy  fol-  the  healthy  follicle  proceeding  onward  through 

lide,  by  which  it   may  be  distinguished  from  a  course  of  different  changes,  which  have  been 

thai  which   is  natural.     The  natural  follicle,  already  fully  described  j   the  morbid   follicle 

*ben  preparing  for  dehiscence,  is  always  near  eihibiting  an   apparently  unlimited  power  irf" 

the  lurbce,  and   often  projects  considerably  growth  and  deformity,  such  as  will  be  pr» 

sbavetlieleveloftbeovar}-(j^.360.>  ItscoaU  sently  more  fully  noticed. 

sreuneoually  thick;  the  thinnest  portion  being  fi^.  392.  exhibits  the  moihid  follicle  in  one 

alvsyt  found  at  the  most  prominent  point  of  of  its  earliest  stages  of  growth.  It  may  be  con- 

Ihe  Jollicle.     There  is  considerable  vascularity  trasted  with^t.  3S].  and  3B5.,  (or  the  purpose 

sbotu   this    point,  pUinly   visible  eitemally,  of  showing  thepointaof  difference  which  nave 

and  here  the  process  of  attenuation  and  ab-  just  been  descnbed.     Inj)^.  308.  the  iDorWd 

sorption  continues  to  be  progreMive  until  the  follicle  occurs  aa  a  single  cyst  in  the  midst  of 

tac  spontaneoualv  ruptures.     The  wsils  of  the 

bUicle  are  at  thia  tUfe  of  a  bright  yrihtB  Fig.  308. 
cmLiv.  The  liquor  folliculi  is  either  clear  and 
I'lopiiJ  or  iolermiied  with  blood,  or  the  centre 
if  the  sac  is  filled  by  a  coegulum,  which  is  at 
Srit  bright  reJ,  and  afterwards  becomes  pale, 
ukI  at  length  nearly  white.  The  coagulum  may 
■Ihere  to  the  walls,  and  undergo  fibrillation 
iDd  subaeouent  conversion  into  a  solid  body, 
*  into  a  dense  white  membrane,  or  it  may  be 
(pidly  abatorbed. 

(>n  the  other  hand,  the  mortnd  follicle,  al- 
>>ougli  il   nay  sot  exceed  nor  even  equal  in 

iie  that  which  U  pasMng  through  iu  normal  q,,,,^  amtaimi^   a   mortidfy  diitadid  Grw^km 

hangea,  BUjr   ^et  be  distmguished  by  many  fieuu  ia  m  nmiient  itagi.    TAinrta^rtf  oryoB 

tiaTKlefa   which  are  the  converse  of  those  iiiaaJd*.    (AJf/aL) 


tiarKlefa   which  are  the  converse  of  those 

ui  described.     The  morbid  follicle  is  oftei 

ot  peripherml,  but  is  more  or  less  central  ii 

>  piMiiioD   m   the  ovary.     It  may  attain  ^  ^ 

le  Btce  of  i  or    i  of  the  ovary,  without  ne>  disturbs  the  even  nutline  of  that  o^an. 

ssarilvcwwingwiydistinct prominenceabove  coats  are  of  uniform    thickness  throughout. 

K  suiiace  (especially  when  occurring  singly).  There  is  no  attenuation  nor  prepaialion  for 

be  valla  are  equally  thick,  and  exhibit  at  no  dehiscence  at  any  particular  spot,  nor  external 

irt   any  ertdence  of  attenuation  or  absorp-  sign   of  increased   vascularity   in   one  point. 

1^.      No  prep*rUion  for  rupture  is  indicated  But  the  walls  of  the  follicle  contain  nume- 

itcmally  bj  any  peculiar  arrangement  ofvea-  rous  veasels,  distributed  nearly  equally  over 

.  their  surface.     The  cavity  is  filled  with  loose 

•  Wanoal  rf  Pathalogkal  Anatomy.    STdsnham  floccuU  of  a  dark  chocolate  colour,  coosiating 

■oMv.    TeL  U.  p.  n£  of  decompoaing  blood  clot  mixed  with  petchca 
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of  membrana  granulosa.    The  walls  of  the  period  of  life  in  which  she  b  capshte  of  cbiU* 

follicle  are  not  yellow,  and  contain  no  oil  bearing.    But  in  the  present  state  of  oar 

globules.     They  *  are    slightly  thicker    than  knowled^  of  ovarian  processes  it  ii  per^l• 

those  of  the  healthy  follicle.    Their  compo-  not  possible  to  determine  how  oradi  of  these 

nent  tissues  are  precisely  those  which  have  symptoms  may  be  regarded  as  evUeace  of  i 

been  already  described  as  characterising  the  natural,  and  how  much  of  a  morbid  chnec  b 

ovisac  in   its  normal  condition  ;    the  chief  the  part ;   for  although  in  mony  woin  tW 

bulk  of  their  texture  being  made  up  of  gra-  process  of  ovulation  is  continuaUy  perferaed 

nules  and  embryonic  fibres  intermixed  with  a  without  consciousness  of  local  nfeing.  tti 

few  developed  fibres  of  ordiuary  white  fibrous  in  a  great  number  of  instances  the  ict  ■ 

tissue.  accompanied  by  much  pain,  and  there  en  k 

Such  a  condition  may,  for  want  of  a  better  no  question  that  the  cause  of  much  of  tiu 

designation,  be  regarded  as  hyperemia  of  the  sufferins  is  to  be  looked  for  in  the  cbsio 

follicle,  or  it  might  perhaps  be  more  appro-  which  the  tissues  of  the  ovary  UDdef|o  is  tk 

Eriately  termed  h^-pertropny  of  the  follicle  ;  act  of  expelling  the  ova. 
ut  in  whatever  light  it  may  be  regarded,  it        How  closely  this  process  in  iti  Bore  o^ 

constitutes  one  of  the  early  stages  of  those  vious  conditions  is  aUied  to  inflammstioa  km 

enormous  growths,  of  which  more  will  be  said  been  already  shown.     A  h^  degree  of  t*- 

hereafter.  cularity  of  the  part,  with  increased  exudtfoi 

A  more  extensive  form  of  congestion,  affect-  of  fluid,  and  consequent  ealaf]|ement  saJ  » 

ing  the  parenchyma  of  both  ovaries,  and  as-  sion  of  the  entire  organ  termmating  is  i^ 

sociated  with  a  like  h^^persemic  condition  of  the  taneous  laceration  of  ita  coats  bv  a  prM 

uterus,  may  be  sometimes  observed  about  the  very  similar  to  ulceration,  and  oncn  •eccm- 

period  of  the  final  cessation  of  menstruation,  panied  or  preceded  by.  a  more  or  le«  cm*- 

The  ovaries  are  then  occasionally  found  of  an  derable  escape  of  blood  :   these  together  (bia 

intense  red  colour,  from  the  parenchyma,  as  a  combination  or  series  of  procestei  ckssesi 

well  as  the  follicular  walls,  being  deeply  loaded  allied  in  their  nature  to  inflanmatina.  mi 

with  blood.    The  most  marked   instances  of  frequently  evidenced  externally  b>f«itif$iu!« 

thb  I  have  observed  in  connection  with  car-  regarded  as  characteristic    of  ionaiMian 

diac  disease,  and  associated  with  congestion  of  action, 
other  organs.  Nor  is  it  yet  known  how  far  these  'jv* 

Injlammation  of  the   Ovary. —  Ovaritu. —  ptoms,  which  have  genendlv  been  sssumed  tr 

Oophoritii. — Our  knowledge  of  the  patholo-  mdicate  ovarian  inflammaoon,  especislU  is  ■ 

gical  changes  which  the  ovary  undergoes-  as  chronic  form,  may  be  merdy  the  extcras!  rr- 

the  result  of  inflammation,  is  chiefly  derived  dences,  not  of  natural,  but  of  abenaat  or  At- 

from  examination  of  the  bodies  of  women  appointed  ovulation.     For  just  as  so  sIkw 

who  have  died  of  acute  puerperal  metro-peri-  is  painful  generally  in  exact  proportioa  to  tb; 

tonitis.      But    unquestionably    inflammation  unyielding  nature  or  tensioa  or  the  ports  b^ 

both  in  the  acute  and  chronic  form  may  affect  which  it  is  surrounded,  so  it  is  probable  thii 

the  substance  of  the  ovary,  independently  of  when  the  follicle  or  the  entire  ovar^  beeoac* 

the  puerperal  or  pregnant  states,  and  cause  tense  firom  the  effusions  which  have  Imi 

various  degenerations  of  the  tissues  of  that  shown  to  have  taken  place  ordinaril}  wtka 

organ,  as  evidenced  by  those  serous,  fibrinous,  it,  and  this  tension  is  not  relieved  bccktfr 

and  puriform  deposits,  or  general  softening  of  rupture  does  not  occur  at  the  proper  tne.  «> 

the  ovarian  parenchyma,  which    are   occa-  that  ovulation  is  disappointed  or  b  sborisl 

sionally  found  after  death.     It  is  probable  the  symptoms  which  might  be  expected  to  sc* 

also,  from  symptoms  displayed  during  life,  that  company  such  an  interrupted  process  voa  i 

inflammation,  especially  in  a  chronic  form,  be  those  which  are  usually  set  doan  ss  it^ 

not  unfrequently  attacks  the  ovary  and  termi-  eating  inflammation  in  a  part, 
nates  in  resolution,  or  in  those  milder  results        This  matter  appears  hitherto  to  hate  bres 

of  inflammation  which  consist  in  temporary  hardly  thought   of,  and  yet  it  is  probib^ 

induration  or  enlargement  of  the  organ,  unac-  that  to  abortive  or  mirrrmpUd  ma/srii  w; 

companied  by  serious  disintegration  of  its  be  referred  the  commencement  of  sasai  ^ 

tissues.  those  morbid  conditions  of  the  ovar^  "hic^ 

It  must,  however,  be  observed  with  regard  are  not  either  malignant  or  the  direct  nM^\ 

to  the  evidences  of  inflammation  of  the  ovary  of  inflammatory  action.     Probably  w*  o* 

either  in  the  acute  or  chronic  form,  which  are  the  cystic  diseaites  of  the  ovarr  origiafltt  a 

supposed  to  be  afforded  during  life,  consisting  this  way.    Of  disappointed  ovobtkia,  m  : 

in  pain  and  tenderness  referred  to  the  seat  of  may  be  observed  in  animaU,  instaacr*  hf«r 

that  organ,  or  in  obvious  enlar^ments  of  the  been  given  at  page  668.     Here  the  Wh^ 

ovary,  as  discoverable  bv  various  modes  of  althouf(h   apparently  preparing  for  n^'i'^ 

internal  or  external  tactile  examination,  and  were  arrested  in  their  progress  firoa  soaie  i»* 

conjoined  with  more  or  less  constitutional  dis-  explained  cause  ;  and  although  it  nay  he  cm- 

turbance,  that  these  signs  may  and  do  often  jectured  that  such  follicles  might.  v»kr  « 

in   the  non-puerperal  state,  accompany  the  mcreaae  of  stimulus,  accompwh  their  ^^ 


natursl  process  of  ovulation,  and  that  such  purpose,  as  Coste  has  supposed  ia  refcftan 

svmptoms,  recurring  with  each  menstrual  pe«  to  the  instance  just  quoted,  yet  it  hat  ^ 

nod,  may  affect  a  woman  at  intervals  in  a  shown  by  the  Fescnrchea  of  vutrj  thsi  n^ 

greater  or  less  degree  during  the  whole  of  that  titudes  of  ovisacs  periab  without 
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tag  that  pnrpoie  at  all,  and  it  is  probable  that  natural  development  has  been  interrupted, 

tbew,  in  prewrence  to  other  and  more  healthy  may,  like  the  hydatifonn  placenta,  become  the 

foUicles,  beaime  the  seat  of  subsequent  mor-  seat  of  a  low  form  of  nutrition,  terminating  in 

Ud  dwQges.  effusion  and  collection  of  various  dropsical 

For  it  must  be  remembered  that  the  cir-  fluids. 
cttiDttinces  under  which  the  male  and  female  With  regard  to  the  anatomical  evidences  of 
geiwrtfive  elements  escape  from  the  place  of  inflammation  of  the  ovary  as  furnished  by 
their  original  formation  are  essentially  di^  post-mortem  examination,  they  are  chiefly  the 
ferent.  The  male  secreting  organ,  the  testis,  following,  viz.:  general  redness  or  hyperarmia 
b  provided  with  an  excretory  duct  for  the  of  the  ovarian  parenchyma,  or  of  the  walls  of 
ocipe  of  the  fertilisingfluid  ;  but  the  female  the  follicles ;  swelling  of  the  ovarv  to  the  ex- 
glaod  is  a  shut  sac.  To  the  normal  escape  tent  of  increasing  the  oigan  to  three  or  four 
of  its  products  many  barriers  are  opposed,  times  its  natural  size,  producing  a  round,  oval, 
and  it  oas  already  been  shown  by  what  com-  or  flattened  form  of  the  ovary ;  a  general  tension 
plicated  machinery  the  shedding  of  the  female  or  hardness  of  the  organ  in  the  early  stages  of 
product  is  eflected.  But  it  is  impossible  to  inflammation,  and  subsequently  softening,  con- 
regard  thb  complex  process  without  perceiv-  sequent  on  degeneration  of  the  tissues  and 
log  how  easily  a  failure  in  any  of  those  steps  their  infiltration  by  serous  or  puriform  efiu- 
nay  defeat  the  final  object  for  which  that  sions;  and  lastly,  but  rarely,  gangrene  of  the 
proceaa  b  set  on  foot.    The  thickness  of  the  ovary. 

walla  of  the  follicle,  the  density  of  the  ova-  Of  these  morbid  dianges  the  only  one  which 
riao  coverings,  or  of  the  parenchyma  of  the  appears  to  require  a  more  particular  account  is 
0Tai7,iftbe  follicle  should  fail  to  reach  the  sur-  Supfturatum  of  the  ovary.  Pus  may  be 
face ;  the  chance  of  the  ovum  perishing  before  found  in  a  circumscribed  cavity  within  an  en- 
it  quits  the  ovisac,  and  so  the  stimulus  to  the  larged  and  highly  vascular  ovary,  portions  of 
healthy  development  of  the  bitter  bein^  lost ;  whose  structure  may  still  retain  its  natural 
the  chance  of  an  excessive  accumulation  of  condition.  Or  the  entire  ovary  may  be  con- 
liquor  folliculi  or  of  blood  within  the  follicle,  verted  into  a  bag  of  pus,  the  natural  tissues 
causing  damage  to  the  ovum,  and  replacing  beingentirely  destroyed,  and  the  fluid  bounded 
a  natural  by  a  morbid  amount  of  exudation,  only  by  the  ovarian  tunies.  In  such  cases 
In  these  and  other  possible  interruptions  to  the  abscess  "  appears  to  rise  from  suppuration 
the  natural  conapletion  of  ovulation  we  may  in  the  substance  of  the  viscus,  similar  in 
discover  the  elements  of  many  fiiture  morbid  every  respect  to  phlegmonous  abscess  in  any 
changes.  And  although  it  would  require  a  part  of  the  body,  and  not  connected  with  any 
long  continued  and  deep  research  into  the  cyst,  or  change,  or  addition  of  structure,  the 
aheirnnt  functions  of  the  ovary  to  determine  product  of  morbid  growth."  *  These  abs- 
(he  true  order  and  sequence  of  many  of  these  cesses,  which  are  sometimes  of  enormous  size, 
■orfoid  processes,  yet  it  is  impossible  to  carry  may  burst  into  the  general  sac  of  the  peri- 
anatomical  investigation  into  the  structure  oif  toneum,  or,  after  forming  adhesions  with  sur- 
the  moffbid  ovary,  especially  under  incipient  roundinc  parts,  may  discharge  their  contents 
foms  of  disease,  to  any  extent  without  many  externally  through  the  abdominal  walls,  or 
'ragmental  observations  occurring  suggestive  into  the  Fallopian  tube,  uterus,  vagina,  bhul- 
of  the  idea  that  the  ovanr,  like  any  other  der,  rectum,  or  other  part  of  the  intestine, 
gisnd,  may  have  its  natural  functions  impeded.  Portal  mentions  cases  of  ovarian  abscess  as 
and  that  man^  of  the  organic  changes  which  lar^  as  an  infant's  head,  and  Dr.  Taylor  f  of 
are  observed  m  this  part  may  owe  their  oridn  Philadelphia  has  recorded  an  instance  ro  which 
to  such  interrupted  processes.  Some  of  the  the  ovary  contained  twenty  pints  of  pus.  It 
ctervationa  wnich  bare  led  me  to  the  adop-  is  highly  probable  that  these  and  even  still 
tion  of  these  views  have  been  already  given,  larger  collections  of  pus,  which  have  been 
•nd  some  others  will  be  detailed  as  suggestive  found  in  the  ovarv,  were,  as  M**  Boivin  has 
of  a  better  basis  for  the  study  of  ovarian  suggested,  ori^iiafly  cases  of  encysted  ovarian 

SthologT  than  has  hitherto  been  employed ;  dropsy,  but   mflammation   and    suppuration 

'  of  all  the  organs  of  the  body  the  ovary  is  having  been  set  up  in  the  walls  of  the  cyst, 

perhaps  that  whose  pathologiad  conditions  the  original  contents  have  been  gradually  in* 

hare  been  regarded  with  the  smallest  amount  terraixed  with  pus,  until  the  whole  fluid  has 

of  refierence  to  its  natural  or  deranged  /tificw  anpewed  to  be  of  that  nature.     Probably  of 

'iBv.  this  kind  also  was  the  case  recorded  by  Vater| , 

From  these  constderations,  then,  I  have  been  in  which  the  ovary  was  as  large  as  the  human 

led  to  the  conclusion  that  certain  conditions  head,  and  "  contained   pus  distributed  into 

of  the  ovaiir,  which,  from  their  concomitant  several  capsules.**     This,  therefore,  was  a 

•ymptoois  during  life  have  been  deemed  in-  multilocular  abscess. 

Aammator^,  are  not  necessaril  v  associated  with  Except  in  connection  with  acute  metro- 

mflammation;  that  it  is  probably  first,  that  peritonitis,   suppuration  of  the   ovary   may 

the  natural  ptocess  of  ovulation  is  often  ac-  be  considered  as  comparatively  rare.     Dr. 

ctNDpanted  by  symptoms  very  similar  to  those  .  «           »  th  ^    *•      ^      .  ^.u.    •    •    i 

oT  mil.Hi»M>«L.n  .  JLi  ..i.^^«>Ji»  •k.*  ftk^  ««^  ScymoorilUuatrationaofaomeofthepnnapal 

of  inflammation ;  and  secondlv,  that  the  pro-  pj,^  ^  ^^e  Ovaria,  ^  40.                   ^       ^ 

cess  of  ovulatxm  is  occasionally  disappointed  f  North  Amcr.  Med.  &  Soig.  Journ.  182«. 

or  mtcrmpted,  and  that  the  follicles,  whose  |  Ualler,  Dup.  Med. 

»V«flp-  P  P 
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Hooper*  ''met  with  only  two  instances  of  ing  fat,  hair,  teeth,  and  bones,  and  CoM 

abscess  '*  of  this  organ.     **  The  one  was  the  cysts. 

size  of  a  child^s  head  at  birth,  the  other  not        Simple  Cytis. — The  simple,  baircn,  or  im- 

larger  than  an  orange.     There  was  nothing  in  locular  ovarian  cysts  are  composed,  ss  thor 

these  different  from  common  abscesses;  the  name  implies,  of  a  ringle  sac,  whidh,  aorani* 

whole  of  the  internal  substance  of  the  ovaries  ing  to  its  size,  occupies  the  interior  of  mt 

was  gone,  and  the  walls  were  formed  of  a  ovary,  whilst  the  rest  of  the  orgaa  ntan  tt> 

thick  and  rwther  ligamentous  cyst,  covered  by  normal  condition  ;  or  dse  the  cyst,  bj  c»> 

peritoneum."     Suppuration  occurs  also  occa-  larging,  presses  aside  and  dtstends  the  |hrs- 

sionally  in  those  cysts  of  the  ovary  which  con-  chyma  and  tunics  of  the  ovary,  which  dUa 

tain  hair  and  teeth,  together  with  other  im-  form  a  common  boundary  to  the  sac,  or  tk 

perfectly  formed  products.   To  the  same  class  cyst,  having  originated  in  one  extreoitjof  t^< 

of  suppurative  diseases  should  also  probably  ovarv,  grows  at  the  ezpenae  of  that  portM 

be  referred  that  singular  morbid  condition  of  of  the  organ,  whilst  the  re^t,  retainia;  o 

the  part  in  which  the  entire  ovary  is  reduced  natural  structure,  becomes  by  degrees  a  bcic 

to  the  state  of  a  diffluent  pulp,  of  a  yellow  or  appendage  of  the  sac,  and  may  be  seen  |«9- 

brownish-green  colour,  of  the  consistence,  and  jecting  in  the  form  of  a  small  buttoo-liic  fto- 

having  somewhat  the  appearance  of  very  soft  minence  from  its  outer  surfiu^e. 
putty,  immiscible  with  water,  and  retaining        These  cysts  vary  in  size  from  that  of  s  pa 

sufficient   tenacity  to  preserve  its  semifluid  to  the  bulk  of  the  adult  head  ;  they  rmir. 

character,  and  yet  not  having  firmness  enough  however,  attain  the  latter  dimeosioai  vithovt 

to  admit  of  the  part  being  preserved  as  a  pre-  becoming  proliferous  or  multilocttlar,  and  tbn 

paration.     Of  this  morbid  condition  of  the  appear  never  to  acquire  as  aingle  c}«t>  tk 

ovary,  which,  however,  may  possibly  be  can-  enormous  bulk  which  the  oompoond  crsti  vt 

cerous,  I  met  with  a  striking  example  in  a  unfrequently  exhibit.     This   more  nodenir 

case  of  sudden  death  occurring  in  the  seventh  size  of  the  single  cvst  is  less  frequnti}  fr> 

month  of  pregnancy.    Both  ovaries  were  of  ductive  of  those  adnesions  with  suimaJnf 

the  size  and  form  of  a  bullock's  kidney,  theu*  parts  which  the  pressure  of  the  larger  oqb* 

natural  structure  was  entirely  destroyed,  and  pound  cvsts  so  commonly  occasioosL    Btwa 

was  replaced  by  the  soft  substance  just  de-  the  precise  locality  of  the  single  cyst,  smi  ti 

scribed.     The  circumstance  that  both  ovaries  origin  in  the  substance  of  the  ofsry,  m 

were  thus  affected  renders  it  evident  that  the  generally  be  determined   without  dtficulrr. 

disease  could  not  have  existed  in  any  great  The  distended  sac  is  found  hanging  as  la  »- 

degree  at  the  time  of  impregnation,  or  that  it  pendage  to  the  ovarian  ligament,  white  t^r 

certainly  must  have  been  then  limited  to  one  Fallopian  tube  is  often  seen  partly  spicad  pd 

organ.  over  its  surface,  one  of  the  fimbris  hoc 

From  the  comparatively  scanty  materials  alwa^'s  closely  adherent  to  the  sac,  aad  co^ 

extant  relating  to  ovarian  abscess  it  may  be  ductmg  the  observer  infaUil>ly  to  anv  portks 

concluded,  that  suppuration  may  either  com-  of  the  original  ovarian  structure  whick  ■»} 

roence  at  separate  parts  of  the  parenchyma,  have  remaiued  yet  unchanged. 
forming  small  collections  of  matter,  which        The  coats  oftliese  cysts  vary  much  in  dcttfv 

gradually  coalesce,  or  it  may  be  set  up  through-  and  thickness.    Those  of  the  single  kind  iit 

out  the  whole  of  the  stroma  at  once.  In  these  more  uniform  throughout ;  tbey  are  ^^^f^^ 

cases  the  parenchyma  of  the  ovary  is  gradually  thickest  towards  the  baae  or  aeat  of  their  r»> 

consumecl,  and  the  organ  is  converted  into  a  cular  supply.     Here  they  vary  in  thickarw 

purulent  cyst.f    Whilst  in  other  cases  the  from  2^'^  to  12^'^  but  become  much  tfaiaacr  a 

Graafian  follicle  appears  to  be  the  seat  of  the  other  parts,  so  as  at  times  to  be  ncari^  trtf** 

suppurative  action,  which  may  either  com-  parent.     The  outer  coat  always  cooaiti  ^ 

mence  originally  in  the  walls  of  one  or  more  peritoneum,  which  is  smootk  aod  shiaiof  i9<^ 

follicles  constituting  circumscribed  abscesses  its  sur&ce,  except  when  adhesions  hsie  km 

of  moderate  size,  or  the  suppurative  stage  of  formed  with  surrounding  parta,  or  wlica  ti-'» 

inflammation  may  be  established  in  the  walls  peritonitis  has  occurred,  as  fran  bontM  •■ 

of  a  follicle  already  considerabiy  enlarged,  and  the  sac.     The  condition  of  thia  ooat  ha*  hnt 

thus  an  ordinary  ovarian  cyst,  with   simple  already  described  under  the  head  of  v«H< 

transparent  contents,  may  be  gradually  con-  states  of  the  ovarian  tunica.     The  vsnstftC" 

verted  into  an  abscess  of  enormous  magnitude,  in  its  thickness  are  not  genendly  so  cem^i^ 

Cutts, — A  complete  anatomical  description  able  as  materially  to  afect  the  bidk  ^  tv 

of  the  numerous  forms  of  cystic  disease  which  sac. 

affect  the  ovary  would  occupy  a  far  larger        The  middle  or  intermediate  coat  b  thst  st- 

space  than  the  limits  of  this  article  will  per-  nerally  upon  which  the  greater  or  lest  diw*'^ 

mit.     On  this  account  the  more   important  of  the  cyst  wall  depends.   This  cost  is  omis-' 

varieties  onlv  can  be  noticed.      These  are  of  a  brownish-yellow  colour,  and  6nB  fc^.' 

chiefly  Simple  cysts,  Compound  cysts,  Hy-  texture.     It  is   with  difficultv  ifdil  ^^  * 

datid  cysts,  Demoid  cysts,  or  those  contain-  number  of  rough-surfaced  lamias,  esh^'*? 

to  the  naked  e^e a  coarse  6broas  siibbm*^ 

•  in.    %r   k-j  A    «  i-  .K    TT  r'*  <^  their  constituent  parts,  which,  o»icr  t?« 

•  The  Bforbid  Anatomy  of  the  Hainan  Utems  ^i^^.^,^,^   .«« "^    ^  -  ^^  ^  i^^m 

sod  iu  Appendage.,  p.  8.  microscope,  are  seen  to  coMst  <*  »*^ 

t  Rokitawkv,  Path.  Anat  vol.  a  p.  881.    Syd.  fibrous    tissue,   min|ried  with  ^annks,  ^ 

Hoc  edit.  undeveloped  fibre  ceUs  in  vaiyiiy  ptofttits^ 
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To  this  coat,  which  appears  to  retain  or  in-  with  fine   granules    and  a   few    embryonic 

ocase  its  thickness  bj  a  perpetual  new  for-  fibres. 

mation  of  fibrous  tissue,  is  due  that  support  After  the  simple  cyst  has  arrived  at  a  cer- 

aod  resistance  to  the  pressure    of  the  in-  tain  period  of  its  growth,  and  generally  when 

creasing  contents  of  the  sac,  which  prevents  it  equals  the  size  of  a  large  orange,  it  begins 

the  more  frequent  rupture  of  these  cysts.   And  to  exhibit  upon  its  inner  sur&ce  patches,  more 

it  is  probable  that  when  the  latter  nhenonie-  or  less  extensive,  of  rough  projections,  gra^ 

non  occurs,  without  the  formation  of  previous  nulations,  or  vesicles,  which  will  be  described 

adhesions,  followed  by  ulceration,  the  lacera-  more  fully  under  another  section. 

tiofl  is  due  to  the  graidual  attenuation  of  the  MulUple  Cyttt. — I  have  employed  this  term 

middle  wall  of  the  sac.  to  designate  a  variety  of  the  single  cyst  which 

Occasionally   portions  of  these  walls  are  might  be  confounded  with  the  compound  or 

found  to  be  of  nearly  cartilaginous  hardness,  proliferous  kind,  and  which  consists  merely  in 

10  tliat  they  can  with  difficulty  be  broken  up  an  aggregation  of  two  or  more  simple  cysts 

into  frsgments  for  minute  examination.    Such  that  have  been    contemporaneous   in    their 

portions  are  seen  under  the  microscope  to  be  growth.     The  distinction  between  a  mere  og- 

composed  almost  entirely  of  close-lying  fibres  gregation  of  simple  cysts  and  the  growth  of 

of  white  fibrous  tissue,  with  scarcely  a  trace  a  compound  one  has  been  carefully  drawn  by 

of  the  embryonic  fibres  and  granules,  which  Kokitansky*,  and  has  been  also  illustrated  by 

are  found  abundantly  in  the  walls  of  the  softer  Paget.f 

cjTBts,  and  of  the  normal  ovisac.    Other  por-  If  such   cysts   afe  observed  at  an   early 

tiofis  of  these  cyst  walls,  still  more  dense,  period  of  their  growth,  they  may  be  seen  to 

present  to  the  naked  eye,  as  well  as  under  the  occupy  different  portions  of  the  ovary  in  which 

microscope,  all  the  characters  of  the  simpler  they  arise  independently  of  each  other,  and 

forms  or  cartilage ;    whilst  in   the  walls  of  having  distinct  portions  of  ovarian   stroma 

other  cysts  again  are  found  patches  of  ossific  interposed  between  each.    They  have  at  first 

matter,  in  which  the  earthy  elements  of  bone  a  round  or  oval  form,  but  "  as  they  all  enlarge 

are  aggregated    together,  (calcification)  but  together,  and  sometimes  by  the  wasting  of  their 

without  the  definite  arrangement  characterts-  partition  walls  come  into  communication,  they 

tic  of  true  osseous  structures.  are  flattened  by  reciprocal  pressure,  and  "  may 

Upon  and  in  the  substance  of  this  middle  at  length  look  like  a  single  many-chambered 

roat  ramify  numerous  arteries  and  veins,  some-  cyst,  having  its  one  proper  wall  formed  by  the 

times  of  considerable  magnitude.     These  dis-  extended  fibrous  covering  of  the  ovary.  Many 

tribute  their  minute  branches  upon  the  inner  multilocular  cysts,  as  they  are  named,  are  only 

lurface  of  the  cyst,  where  they  occasionally  groups  of  close-packed  single  cysts ;  though 

present  a  peculiar  straight  or  rectangular  ar-  when  examined  in  late  periods  of  their  growth, 

ran^ment     Doubtless  these  vessels  are  the  and  especially  when  one  of  the  group  of  cysts 

carriers  of  those  enormous  collections  of  fluids  enlarges  much  more  than  the  rest,  it  may  be 

•hich  accumulate  within  the  cysts,  and  upon  difficult  to  distinguish  them  from  some  of  the 

their  arrangement,  as  well  as  upon  the  nature  proliferous  cysts. 

of  the  epithelial  lining  of  the  sac,  depends  Figs.  392.  and  393.  serve  to  illustrate  the 
probably  the  character  of  the  fluids  secreted  simple  and  the  multiple  cyst  respectively, 
or  eiTused.  ^  ^  Fig,  392.  has  been  described  at  p.  575,  where 
Most  variable  is  the  condition  of  the  lining  this  example  is  given  as  an  instance  of  hyper- 
membrane  which  bounds  the  inner  surface  of  trophy  of  a  Graafian  follicle  in  an  early  stage, 
the  cysL  In  the  smaller  cysts  it  is  often  com-  forming  a  simple  or  unilocular  cyst,  still 
posed  of  one  or  more  layers  of  simple  flat-  hardly  contained  within  the  substance  of  the 
tened  epithelial  cells  ;  the  remains,  perhaps,  ovary.  It  will  be  seen  that  at  one  part  of  this 
of  the  niembrana  granulosa.  This  surface  may  preparation  the  wall  of  the  cyst  has  become 
be  free,  or  to  it  may  adhere  Augments  of  blood  blended  with  the  general  investments  of  the 
dot,  degenerating  or  undefgoing  fibrillation,  by  ovary  ;  and  it  will  be  easily  understood  how, 
«hicb  the  sac,  when  small,  is  partly  filled,  by  the  gradual  enlargement  of  the  cyst  in  this 
This  lining  of  epithelial  cells  is  often  seen  in  direction,  where  there  will  be  the  least  amount 
a  Slate  of  &ttv  degeneration*,  and  similar  of  resistance  to  its  growth,  the  sac  may  at 
ceils  are  found  abundantly  scattered  among  length  become  so  greatly  expanded  that  the 
ti^  contents  of  the  sac.  remaining  healthy  portion  of  the  ovary  will 
In  the  larger  and  older  cysts  the  membrane  appear  only  as  an  appendage  to  it,  or  may 
lining  the  sac  ia  nearly  as  smooth  as  that  which  become  by  pressure  and  extension  altogether 
rovers  it  externally.  •  In  these  the  lining  obliterated.  /1|g.  393.,  taken  from  Dr. Hooper's 
membrane  €»ften  exhibits  but  little  vascularity,  collection  (,  oflers  a  good  exam()le  of  the  mul- 
aod  shows  small  traces  of  an  epithelial  cover-  tiple  cyst.  It  is  composed  of  a  mere  agure- 
insr  in  its  smoother  parts,  where  it  is  usually  gation  of  simple  or  unilocular  cysts,  which, 
M>  intimately  adherent  to  the  middle  walls,  as  by  coincident  enlargement,  have  come  at  length 
to  be  separable  from  the  latter  only  with  diffi-  to  fill  the  entire  ovary,  causing  considerable 
cutty.  Fragments  so  obtained  are  easily  increase  in  bulk  of  that  organ.  From  the 
»plit  up,  and  are  seen  to  be  composed  of  deve-  right  ovary  (a)  a  portion  has  been  removed 
loped  fibres  of  connective  tissue,  intermixed  •  |^^  ^j^     332 
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exhibiting  a  secliun  of  several  iiiiiiplc  cvsts  of  orgun  being  Etill  unopened,  tad  tihibiiin; 
iicurly  cijiial  size;  whilst  the  left  ovary  (/i)  niiiiierou!i  smallsacculi  wbich bavehenbc^ji 
'lio»a    II   iiiiiiilar  alterdtion    of  teMure,    the     to  project  above  the  aur&ce. 


Mullilociilar,  Comjivuiid,  or  Prutifcroiis  Casls. 
— Inthc^  n  seconil,  or,  it  may  be,  a  liiird, 
oriler  of  Bmallcr  cysis  nrc  JcvclopcJ,  within 
or  upon  the  walls  of  a  liirjer  or  pnrcnt  sac. 
From  these  waits  the  seroiiilary  cysts,  at  a 
comparatively  early  period  of  their  growth, 
art  seen  projecting  inwarilly  in  hemispherical 
forcn,  arran;;eil  along  the  parictes  of  the  sac, 
from   which  ihey  loinmoiily  spring  bj  broad 


bases.  These  secondary  cyst*  are  inTorii'J; 
anil  permanently  attached  to  and  conuuuiiii 
with  the  walls  of  the  superior  cvsi.  Tm 
are  covered  by  a  continuation  of  the  ss.t( 
membrane  which  lines  the  prindpal  su.'ol 
which  is  reflected  over  them  in  the  bmk  nun- 
ner  that  the  heart  is  invested  by  the  rrfcriai 
pericardium,  or  the  testis   by  the  lunira  ii- 
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Tlegroirdi  of  these  secontlvy  cysta  with  whilst  Epringing  from  these  wallaatA  is  asingle 
trait  bue^  of  which  a  good  ezuupb  is  ei-  seconditry  Cfst,  and  at  r^,  c  are  two  groups  of 
hMttd  inj^.  39i.,  ii  often  very  irregular,  so  Bimitar  cvsts  aggregated  in  maiBcs.  The  lat> 
thu  one  or  more  of  them  eolarginx  with  ter  are,  nowever,  examnlea  of  compound  ae- 
pfter  lapiilitj  Uuu»  the  rest,  encroacb  upon  condtiry  cyMs,  for  in  ae  interior  of  each  ia 
(be  caritv  of  the  containiog  cyst,  and  fill  it  contained  a  series  of  a  tertiary  order,  which 
more  or  leis  completely.  This  rapid  enlarge-  are  ao  numerous  aa  to  fill  completely  the 
lonit  of  the  secondary  cysts  also  occasionally  secondary  sacculi.  By  Lebert  it  is  deemed 
causo  rupture  of  (heir  walls  and  the  escape  of  to  be  stdl  an  open  question  whether  these 
ifaeir  coDUiaed  fluids  into  the  parent  cyst,  cysts,  which  apparently  spring  from  the  in- 
followed  by  the  unrepresaed  growth  of  the  terior  of  the  main  sac,  as  represented  in  ^i. 
ucaadary  or  tertiary  cysts  which  arise  from  394.  and  395.,  are  altogether  new  formations, 
it!  surface.  or  whether  they  were  not  ori^nally  in  part 

Afier  the  ^ipearance  of  a  tertiarr  order  of  developed,  and  by  force  of  pressure,  arising 
cyst  within  tile  secondary  ones,  their  growth  from  contiguity  of  situation,  have  penetrated 
occasions  so  much  disturbance  of  the  even  and  at  length  grown  within  the  principal 
outlines  of  the  walls  in  which  they  originate,  cyst,  into  the  interior  of  which,  in  this  view, 
(bat  it  is  often  difficult  to  trace  the  order  and  therefore,  they  would  form  a  species  of  hernia. 
oiiiDer  of  eaki^ement  of  the  different  series.  Dr.  Modgkin  *,  whose  elaborate  descrip- 
.Verertfaetess,  with  care,  these  may  be  often  tions  of  ovarian  cysts  has  made  known  all  toe 
msde  oat  even  in  the  complex  forms,  of  which  principal  varieties  of  form  which  they  assume, 
/g.  39i.  fumishea  an  example.  Here  is  re-  distinguishes  from  the  broad-based  cysts,  al- 
praented  a  small  portion  only  of  an  enor-  ready  noticed,  those  which  arise  by  narrow 
mously  enlarged  ovary,  consisting  of  a  primary  or  slender  peduncles.  These  sometimes  grow 
or  principal  sec,  the  greater  part  of  which  has  from  the  walls  of  the  princiiMd  cyst,  and,  in- 
been  nit  away,  so  as  to  leave  a  part  of  its  walls  deed,  in  almost  all  cases  which  I  have  exa- 
viiibleat  a,  a,  a.  and  of  a  more  solid  basis  mined,  after  the  sac  haa  attuned  a  certain  siie, 
which  was  made  up  of  numerous  secondary  patches  of  tbese  pedunculated  sacculi  may  be 
observed  scattered  over  the  interior  in  various 
Fig.  395.  places,  but  they  are  more  coaatantly  observed 

growing  from  the  interior  of  the  secondary 
cyst.  These  little  sacculi  appear  at  first  in 
scattered  patches,  under  the  form  of  littla 
round  grains,  thickly  covering  the  lining  mem- 
brane which  they  raise  above  them,  and  so 
closely  set  that  two  or  three  hundred  may 
sometimes  be  counted  in  the  space  of  a  square 
inch.  When  these  elongate,  tauCuel  pressure 
causes  them  to  assume  afilamentous  condition ; 
but  when  greater  freedom  of  growth  is  enjoyed, 
their  extremities  cooimonty  dilate  into  little 
pouches,  or  buds  of  another  order  sprout  from 
the  sides  and  extremities  of  the  oricinal 
growths,  and  convert  them  into  a  multitude  of 
little  dendritic  processes  which  roughen  the 
inner  surface  or  the  larger  cysts,  or  fill  more 
or  less  completely  the  cavities  of  the  smaller 

If  a  section  be  made  of  these  dendritic 
processes,  they  are  seen  usually  to  be  solid  at 
their  base,  tlie  white  Bbrous  tissue  of  the 
parent  cyst  wall,  from  which  they  spring,  being 
oisily  traced  into  their  stems  and  branches. 
But  at  thmr  extremities  they  l)ecome  dilated 
into  little  pouches  Blled  with  fluid,  similar  to 
the  little  pediculaled  cjsts,  with  which  they 
are  abundantly  intermixed.  These  littla  cysts 
and  processes  are  covered  by  epithelium,  and 
it  ia  probable  that  they  are  the  active  agents 
in  the  elimination  ofthe  various  Buids  by  which 
C^ammd  or  pnKferB  otarian  egtt.  id*  SaLi  ^^  ovarian  cysts,  of  whatever  order,  are  com- 
„  ,,  ,      ,,     .   ,  monly   filled.     These   minute  processes   and 

fc  l"*!?  ^T?*!!.  !     pnnapal  singl.  cyst ;     vesicles.  SO  abundantly  found  on  the  walls  of 

fc  uuiU  nmple  erst :  t,  c,  two  muus  of  coaiDOan J  .  .  '  ,  ■     r 

s«»dary  <^  cnBtaiaing  many  of  a  uSsry    cfdogeaow^  cyiU.  m  reprmmtedm  _fig,  3M.. 

Mikr.  o         .1  J     which  exhibits  a  portion  of  a  prolilerous  cyst 

,        .  _  .  of  the  natural  siie,  covered  by  them  on   its 

and  ttnmr^  cpta.     Both  of  these  orders  may     i„oer  surface. 

be  traced  in  this  example.     At  a, «,  a  are  seen 

ihe  divided  walla  of  the  original  parent  cyst,        •  Lot  dut  and  Med.  Chir.  Trans.  VoL  xv.  pt.  ii. 
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yellow  and   green   colimn   bctog  ErBmSt 
Fig.  396.  caused  by  the  preaence  or  pua,  (be  bn|bi  r^ 

by  the  admixture  of  recent  blood,  ud  tbi 
dail  brown  or  coBee-ETound  hue  wetiawi 
by  the  addition  of  blood  wbkh  haa  bm 
efluseJ  lone  enough  to  hare  under^noe  pntn- 
faction,  although  the  brown  colonr  ti  not  •!• 
nays  due  to  thia  cau«e.  Sale*  of  cbolcMenM 
are  also  found  intermtaed  with  iImm  Indi, 
and  in  the  amaller  cysts  especially,  n  alroli 
stated,  recent  btood  or  the  blood'  dot  uoiri- 
eoing  fibrillation,  or  breaking  down  by  poire- 
uction,  may  be  frequently  noticed. 

The  repeated  withdrawal  of  the  cooteotiof 
ovarian  cysts  affords  the  opportunity  of  ob- 
serving inat  the  fluid  contained  in  the  mrf 
■HC  often  undergoes  a  materiMl  change  b  a 
composition.  Thus,  that  which  is  obcaioed  H 
a  first  tapping  is  oilen  of  the  thin  straK-a" 
loured  variety,  whiUt  that  wbkh  n 
subsequent  operations  haa  more  frn^ 
turbid  muddy  or  coffee-ground  charecttrlad 
described.  This  can  be  ei^buned  in  two  nxi 
the  first,  by  observing  that  m  multilocukr  omi 
there  is  sometimes  a  tiatural  coaMBwacim 
between  the  walla  of  the  containing  aad  tbt 

may  be  esbibliahed  by  spontaneoui  npotr. 

or   by   the   trocar    penetrating   throucli  n« 

Fart  of  th.  Aid,  b.mina,«l  «ai/  -/  o,  ««™.  <,rt,     ■=?"."'  "<'  .""I'  '*"'  »"■»»»'■  •■'l   -^^  ^ 

coJrd  «  il,  Untr  «r/«.  «irf  pyr,/*™  e«W«.    twiei  tO  the  tai^gCT  MC,  and  pouTlhew  *annj 

{Afttr  yoj/tL)  contents  into  it ;    or  secondly,  inflan^tf™ 

or  ulceration  may  be  set  up  in  the  walls  al  i 

The  Conlmlt  of  Ovarian  CyiU. — No  cystic    cyst  which  hat  been  panciured,  or  the  moo- 

fbrmationa  in  any  part  of  the  body  present    duction   of  air,  or  of  blood  flowing  into  cW 

such  a  variety  of  contents  as  those  which  are    cyst  from  vessels  wounded  during  the  op0s- 

found  in  the  ovary.     These  varv  in  every  de.    tion  may  to  modify  the  contenta  ai  to  accnM 

gree  of  consistence,  from   the  thinnest  Suids    for  thoae   successive   altemtioQi  in  (he  lud 

o  the  hardest  substances,  such   as  teeth  and    which  are  very  commonly  observed,     b  d< 


bono.     They  may  be  subdivided  according  to  case  of  cystn  containing  put,  rough  patchr^ 

their  densities  and  dilfi^rent  degrees  of  organi-  apparently  of  ulceration,  have  been  obtffx-i 

sation.     And  first  may  be  considered  : —  upon  their  internal  walls. 

Tie  Fluid  Conltnli  of  C^ft.— The  thinneit  Quantity  of  Fladt  amd  Rmle  if  ^•a^- 

fluids   are   usually  obtained   from   unilocular  The  structure  and  situation  of  tne  ovaii  i*<^ 

cysts,  which  have  not  been  previously  tap|>ed.  mit  this  organ  to  tuSer  a  degree  of  di«eB«* 

The  fiuiil  to  procured  it  commonly  of  a  pale  which   it  rarelv  or   never  equalled  in  «to 

tlraw  cobur,  and  resembles  in  general  cbotvc-  parts.    Probably  the  only  limit  to  thr  incntM 

ter  the   ordinary   fluid   of  ascites.     It   is  to  in  site  of  the  morbid  ovary,  after  it  bai  rwi 

thete  cases  that  the  term  "ency&led  ovarian  out  of  the  pelvis  into  the  abdomen,  an '•■ 

dropsy "    is   moat   commonly   applied.     The  sioned  by  the  premure  which  the  t^iat,  ■i* 

contents  of  multilocular  cysts  are  often   leas  phragm,  and   abdominal  wbIIh  etome  np^ 

fluent,  presenting  every  vaneiy  of  consistence  the  cyst  ;  fur  the  psrieies  of  an  oranaa  riii 

from   a   thin  (lelatinous  fluid  to   one  of  the  appear  in  most  casei  to  pOMCu  an  uduuii- 

density   of   white  of  egg,  of  honey,  of  thin  capubilily  of  multiplying  (he  fibmat  tksr^' 

size,  or  of  soft  glue,     lii  the  latter  rases  the  of  which  they  are  pnncipaUy  roRipused,*^  -' 

tenacity  of  the  fluid  is  often  so  great  that  it  the  jwwer  of  rajiidly  replacing  the  lui>l  J^ 

may  be  drawn  out  into  long  strings,  and  it  is  their  contents  have  been  drawn  oC  |n"'* 

only  in   this   way  that   it   can   be  extracted  both  the  unrestrictod  capafaihij  of  tmv.-  < 

through  (he  canula.  All  these  varieties,  which  inherent  in   the  cyst  walls,  and  at  the  lU 

commonly  retain  more  or  less  transparency,  time  the  influence  which  pressure  ami  r 

may  be  found  encloted  in  dilfcrent  cysts  withm  keeping  that  secretion  fur  a  liaic  witlu  n*- 

one  common  investment.  tain   limilt.     Numerout   ciampla  B^hi  ti 

In  other  cases  the  contents,  while  retaining  quoted  in  illustration  of  the  iuunenr  pec' 

their  fluidity,  arc  rendered  turbiil  or  are  thick-  of  growth  and  secretion  of  fluid  puinBri ' ' 

ened  by  the  admixture  of  pus  or  of  blood  in  ovarian   cysti,     Imhofl"*   recor^b  a  at  n 

various    d^reea.      Thus   are   produced    the  which   the  right  oiarr  contained  -M  Aa  '' 

yellow  and   green   hue*   as  well   as   the  red,  fluid.     Durctf  met  with  30  pints  of  ■i«'r  i 

reddith>brown,  and  dark  coSee-ground  colount  •  j^pt,  H^Tstka,  voL  L,  An.  b.  I. 

which  these  fliiida  oflen  present ;  the  turbid  f  HAn.  da  I' Acad.  d«  Ctdr.  l  h.  (^  ti' 
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1  single  Q?arian  cyst.  And  in  the  LonHon 
Medical  and  Physical  Journal  (Aug.  1815) 
the  particiilara  of  a  case  are  eiven  in  which 
the  light  ovary  weighed  nearly  52  lbs.  But 
thete  are  moderate  examples  compared  with 
aome of  still  larger  growth..  Camper*  relates 
a  case  io  which  alK^ut  80  lbs.  of  serum  were 
coatained  in  the  left  oyary ;  and  Douglas  also 
one  io  which  the  left  ovary  held  70  lbs.,  besides 
a  considerable  collection  of  fluid  in  the  pleura 
and  pericardium,  t 

These  enormous  collectiona  of  fluid  are  ge- 
nerally limited  to  the  ovary  of  one  side,  though 
both  organs  may  be  coincidently  affected,  as 
in  the  example  given  by  W.  £.  L.  Miiller];, 
who  found  in  the  body  of  a  woman,  aged  36, 
in  the  two  ovaries  together  140  lbs.  of  fluid. 
In  what  proportion  either  or  both  of  the  ova- 
ries are  affected  by  ovarian  dropsy  may  be 
seen  by  reference  to  the  tables  of  Saffbrd  Lee 
and  Cbereau.  The  former  shows  the  right 
ovary  affected  50  times*  the  left  35,  and  both 
together  8  times.  The  latter  gives  109  ex- 
amples of  the  right,  78  of  the  left,  and  28  of 
both  sides. 

Notwithstanding  the  Urge  amount  of  fluid 
which  ttof  collect  within  the  distended  ovary 
as  shown  m  the  foregoing  examples,  these  yet 
serve  to  give  but  a  feeble  notion  of  the  enor- 
mous quantities  which  may  be  effused  from  the 
walls  of  an  ovarian  cyst  in  the  course  of  a 
lifetime,  or  even  of  a  few  years,  when  the 
contents  are  removed  from  time  to  time,  and 
are  allowed  to  re- accumulate.  Pagenstecher^ 
renxnred,  in  35  operations,  1132  lbs.  of  fluid, 
without  reckoning  what  escaped  by  allowing 
the  canula  to  remain.  Dr.  Mead's  patient 
viis  tapped  67  tiroes  in  five  and  a  half  years, 
and  lost  1920  pints.  Ford  |j  punctured  the 
ovary  49  times,  and  removed  in  all  2786  pints 


of  fluid.  Heidrich  *  in  eight  years  punctured 
299  times,  and  removed  3289  Berlin  quarts 
(Berl.  Maass),  equal  to  9867  med.  pounds,  the 
death  of  the  woman  occurring  at  the  age  of  43. 
And  in  the  celebrated  case  of  Mr.  Martineau, 
of  Norwich,  in  the  course  of  twenty-five  years 
the  patient  lost  by  tapping,  in  80  operations, 
6631  pints,  equal  to  13  hogsheads  of  fluid. 

Composition  of  the  Fluidt  contained  in  Ovarian 
Cystt, — Although  these  fluids  usually  coagu- 
late freely  in  a  greater  or  less  degree  on  the 
addition  of  heat  or  nitric  add,  the  proportion 
of  free  albumen  which  they  contain  is  usually 
considerably  less  than  is  found  in  the  serum  of 
blood;  they  contain,  however,  a  larger  quantity 
in  combination  with  soda  than  is  found  in  that 
fluid.    According  to  the  analysis  of  Dr.  Owen 
Rees,  who  has  examined  several  specimens  of 
ovarian  fluids,  their  chief  characteristics  are, 
a  considerable  excess  of  water  and  of  extrac- 
tives, and  a  deficiency  of  albumen  as  compared 
with  the  serum  of  blood.     To  the  presence  of 
a  large  quantity  of  extractives,  particularly  the 
albumen  combined  with  soda.  Dr.  Rees  attri- 
butes that  peculiar  tenacious  mucoid  character 
which  these  fluids  so  commonly  possess.  This 
is  always  in  relation  to  the  nature  of  the  solid 
ingredients,  and  is  quite  independent  of  any 
peculiar  proportions  of  water,  to  which  at  first 
It  might  be  supposed  to  be  due.    Again,  the 
alkaline  salts  obtained  from  ovarian  fluids  dif- 
fer from  those  of  blood  in  not  containing  any 
phosphate  which  can  be  recognised  even  as  a 
trace,  unless  experiments  be  made  upon  large 
quantities  for  the  express  purpose  of  detect- 
ing that  substance. 

The  following  table  t»  by  Dr.  O.Reea,  gives 
the  results  of  the  analysis  of  four  fluids  drawn 
from  secondary  cysts  of  an  ovarian  tumour, 
compared  with  an  analysis  of  the  serum  of  blood. 


1 

1 

I 

No.1. 

Clear,  light 

straw* 

coloured 

Alkaline. 

.Sp.  0. 1017. 

No.  3. 

Dark- 
coloured 

muddv 
neutral. 

Sp.  0. 1017. 

No.  3. 

Approaching 
in  character 
to  white  of 

•fig 
Alkaline. 

No.  4. 

Clear  straw- 

coloured, 

containing 

flaket  of  a 

pearlr  scaly. 

looking 
substance. 

Analysis  of 
the  Serum 

or  the 

Blood  for 

comparison. 

Water 

Albumen  with  traces  of  fatty  matter 
Albumen  existing  in  solution  as  Alba- 

■     minate  of  8odm           ... 

>  Alkaline  Chloride,  and    Sulphate,  with 
Carbonate  of  Soda,  from  decomposed 

1     Albuminate     «... 
Extractive,  sol  able  in  water  and  alcohol 
Chloride  of  Sodium  with  Carbonate,  from 

1     decomposed  lactate  of  Alcoholic  fix- 
tract   

190-9 
41 

\       37 

-      0-8 
0-4 
0-1 

190-70 
4-26 

8-G2 

0-78 
0-45 
0-20 

190-2 
1-8 

11 

1-2 
0-5 
0-2 

187-7 
7-6 

40 

0-5 
0-2 

181-2 
16-5 

0-4 

l-6t  > 
0*8 

1 

200 

200        '     200 

1 

200 

200 

*  Sammlung,  bd.  xvL  a.  662. 

t  Those  who  are  curious  in  these  cases  will  find 
in«taoc«9  re^bred  to  by  Meissner  (Die  Franenzim* 
BMrkraakhciten,  Band  ii.),  in  which  a  single  oYary 
uaaklto  have  weighed  100,  120,  and  150  lbs.  re- 
•ptrtiTsly. 

I  a  T.  Siehold*a  Sammlanff,  1812,  iiL  Bd. 

I  V.Siebold*aJoam.fUrG«bartah,b.Tii.Sti.8.93. 

I  Medical  CoomiimicatioDS,  vol  ii.    1790. 


*  Dissert,  sistens  Casum  Mcmorabiiem,  BeroL 
1825. 

t  From  a  valuable  paper  on  Tamoara  of  the  Ovary, 
by  Dr.  Bright,  in  the  Guy's  Hospital  Reporta,  vol. 
al.  p.  204. 

}  The  whole  of  the  Alkaline  Salts  are  estimated 
together  in  the  analyaia  of  serum  as  indicated  by 
the  lineL 

p  p  4 
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So  far,  therefore,  as  these  analyses  may  be  hairs,  some  two  ieet  in  knglh,  md 
taken  to  represent  the  ordinary  composition  together  in  locks.    Besides  theie  the  mc 
of  the  more  fluid  contents  of  ovarian  cvsts,  it  tained  several  irregidar  portions  of  boae, 
may  be  concluded  that  the  action  performed  of  large  sixe.    In  one  of  these  were  fised  m 
in  these  cases  by  the  walU  of  the  cyst  is  the  molars    and    one   incisor  tooth,  com^ketMh 
separation  from  the  blood  chiefly  of  the  watery  formed.    The  inner  sdr&oe  of  ihe  ac  «» 
and  saline  ingredients,  with  the  exception  of  beset  with  short  hairs, 
alkaline  phosphates,  whilst  the  albumen  is  only        The  composition  of  these  cyatSf  sad  api^ 
in  part  removed,  and  none  of  the  fibrine.  daily  of  their  lining  membrane»  wiU  in  a  ms 
Examined  by  the  microscope,  the  more  measure  account  for  the  difierenees  whkfi  ■« 
fluid  contents  of  ovarian  cysts  frequently  ex-  observable  in  their  progress  and  mode  of 
hibit  flocculi,  composed  of  patches  of  epi-  growth.   The  dropsical  cysts  are  closely  lUied 
thelium,  more  or  less  united  together  by  era-  in  their  nature  to  serous  membfanes,stti,  tte 
nular  matter.    When  gelatiniform  they  often  these  in  a  morbid  condition,  tb^  possen  the 
contain  faint  oval  corpuscles,  or  a  few  primi-  power  of  separating  and  eoHectmc  ibid  thor 
tive  corpuscles.     Occasionally  an  opalescent  cavities  the  thinner  constituents  of  tht  bkoi 
or  opaque  creamy  appearance  is  communicated  And  as  the  only  apparent  Kmit  to  this  pracea 
to  the  jelly  by  the  formation  of  pus  corpuscles  is  the  resistance  oflfered  by  the  wsUs  of  tbe 
or  minute  granules,  and  sometimes  the  con-  sac,  and  the  parts  external  to  them,  so  tbr 
tents  are  wholly  filamentous,  and  mixed  with  distensibility  of  these,  and  the  capacity  of  tk 
granular  cells  and  other  products  of  inflam-  walls  of  tbe  cyst  to  meet  the  iacicising  prr»- 
mation.    This  jelly-like  matter,  when  consist-  sure  by  a  oomlative  hypertrophy  of  iu  » 
ent,  presents  all  the  characters  of  coagulated  sues,  will  determine  the  form,  siae,  and  gcacnl 
liquor  tanfuinisj  which  has  not  yet  passed  into  condition  of  the  tumour.    But  the  aoMilic- 
oiganisation.    Acetic  acid  develops  in  it,  or  nam  cysts,  whose  contents  are  of  a  more  loU 
causes  to  be  precipitated  a  white  membrane  nature,  and  possess  a  higher  orpnisBtioo,  vr 
having  all  the  characters  of  fibrous  tissue,  tegnmentary  in  their  character.    Their  coo- 
Frequently  granules,  cells,  and  filaments  may  tents  are  chiefly  tegumental  products,  wlack 
be  observed  in  it  in  various  stages,  as  is  the  once  formed,  have  attained  tbe  link  of  thdr 
case  with  recent  exudations  from  tbe  serous  growth.    Such  cysts,  therefore,  are  more  ai^ 
membranes,  or  in  other  simple  forms  of  hya-  tionary  in  their  character;  or  if  occssiooaiS 
line  blastema.*  they  approach  in  bulk  the  watery  cyitt, ••  ■ 
Hydatids  contained   in  Ovarian  Cytts,  —  A  tbe  example  jtist  quoted,  this  arises  SNiah 
very  perfect  example  of  this  rare  affection  from  the  addition  of  a  fluid  secretwa,  mJ 
of  the  ovary  (originally  in  the  possession  of  the  necessity  for  drcumscribiqg  it  by  bvp^ 
Dr.  Hooper)  is  contained  in  the  Pathological  trophy  of  the  walls.    But  more  often  Oc 
Museum  of  King's  Collie.     It  is  the  largest  cysts  with  solid  contents,  if  they  do  not  rr 
specimen  of  ovarian  disease  in  that  collection,  main  passive,  contract  adhesions  with  stf* 
and  consists  of  an  immense  aggregation  of  rounding  viscera,  and  by  the  aid  of  fiitsloa* 
compound  thin- walled  cysts,  of  the  second  openings  discharge  their  harder  part).  «k« 
and  third  order,  many  of  the  latter  being  as  bones,  throt^  tlie  nearest  nalitral  oii&rt 
stuffed  full  of  hydatids.     Several  of  these        The  tegumentary  character  of  these  rto 
have  fallen  out  of  the  cysts,  and  lie  loosely  at  has  been  clearly  riiown  bv  Cruveilhier*,  1^**- 
the  bottom  of  the  glass.  They  are  of  the  form  rausch  f ,  Lebert  {,  and  ^k^et.  f  "  Upoa  tber 
and  average  size  of  pigeons'  eggs,  and  possess  inner  surface  is  produced  a  growth  of  i^ 
the  usual  characteristics  of  Acephalocysts.  with  its  layer  of  cutis,  sttbcutaBeous  £it,  q«- 
(Barren  echinococcus  vesicles?)     Compara-  dermis,  and  all  the  minute  appeadcdorfH*^^ 
tively  few  cases  of  this  form  of  ovarian  disease  the  proper  hairy  integument  of  tbe  bodf ; ' 
are  on  record.  whence  the  term  **  dermoid  cysts.**  It  ii  p*^ 
ne  solid  Contents  of  Ovarian  Cysts. — These  sible  that  at  the  commencemeot  of  their  w- 
consist  of  fatty  matter,  hair,  teeth,  and  bones,  mation  such  cysts  may  have  a  geoosl  trrr- 
Cysts  containing  such  materials  are  termed  mentary  linine,  a  part  or  the  whole  of  «bci 
dermoid  cysts.    They  rarely  grow  with  the  may  alberwards  become  oblitcfated.  Foriatfv 
rapidity,  or  attain  the  enormous  bulk  com-  condition  in  which  they  generally  coose  •a*' 
monly  observed  in  those  with  fluid  or  hydatid  our  notice,  the  tMimentaiy  stractaretf  tern- 
contents.    That  such  cysts  may,  however,  fined  to  patches  of  the  lining  Mmhraar.  «K^' 
sometimes  equal  in  size  those  of  a  more  sim-  in  many  the  hair  is  found  eolirelf  dttsck^i 
pie  character,  is  shown  by  a  remarkable  ex-  and  lyina  in  the  form  of  a  loose  ball  ■  ^ 
ample  described  b^  Blumenbach.f    A  ^l  centre  of  a  smooth-walled  sac. 
aged  17  had  a  swelling  of  the  lefl  ovary,  which        Sebaceous  and  Sudortparoms  Gitais  bvf 
after  2\  years'  growth  measured  four  ells  in  been  shown  by  Kohlrsusch  and  HcatU  to k 
circumference,  and  reached  below  the  knees,  present  in  these  cysts,  where  they  han^ 
Death  occurred  at  the  age  of  38,  when  the  same  general  arrangement  as  k  the  *" 
sac  of  the  ovary  alone  weighed  14  lbs.,  and  0^.397.c). 

contained  also  40  lbs.  of  a  thick,  fatty,  honey-        huy  Matter.  —  Tlin  occurs  oader  t«' 

like  substance,  mixed  with  short  and  long  forms :  first,  as  a  loose  gramtlar  tav  ^ 

*  Dr.  J.  H.  Bennett  on  Encysted  Tumoars  of  the  *  Anat.  PathoL  torn.  L  Urr.  jria^ 

Oviry  and  Pslvis,  Edio.  Med.  aod  Surg.  Joorn.  No.  f  Mailer's  ArehiT.    1S4S.  ^  '  ' 

167.  X  Traits  d*Anat.  PalboL 

t  Mcdicin.  Biblioth.  bd.  i.  i.  152.  f  Lectarai.  toL  iL  p.  O. 
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Mnca,  of  the  coiwutence  nod  oipect  of  Urd  Orarian  teeth  are  generally  found  associated 

otbotur,  in  tlM  midit  of  which  are  imbedded  with  portions   of  irregular- shaped  bone,    in 

iImm  coils  of  loose   hair  with   which   it  is  which  they  are  often  imbedded.     They  may, 

lauJli'  UMciated  (fig.  397.  d).     This    bXty  however.beactached  to  the  tegumentary  lining 

nstenal  is  of  a  white  or  yellowish  hue,  vxd  of  the  cyst  walls,  and  more  rarely  they  have 

a  coDDMMly  ioodoroLiB,  but  sometimes  it  ex-  been  found  connected  to  portions  oF  curtila^. 

bsle*  an  intolerably  fetid  odour,  esp«ciiill}'  in  Bone. — The   bones    found  within   ovanan 

I^OK  easel  where  air  has  been  admitted  mto  cysts  differ  from   the  ossified  portions  occa- 

Um  «m,  sod  partial  decomposition  has  taken  sionally  observed  in  the  cyst  in  this  respect, 

place,  or  where  fietid   pus  has  been  formed  that,     while    the    latter    consist   of    merely 

within  the  cytt.    The  second  condition  under  crystalline    or     amorphous    aggregations    of 

which  &t  is  IbuDd  is  that  of  masses  I-3-I"  in  enrthy  lualter,  the  former,  although  irreguUr 

thickness,  lying  beneath  the  general  lining  of  in  shape,  yet  exhibit  a  true  osseous  structure, 

thenc,  which  it  protruded  before  them,  cauB-  in  which  may  be  readily  detected  the  usual 

isf  iireguUr   elevations  into  the  interior  of  arrangement  of  concentric  hiniells,  Haveraian 

the  cyst  (Jig.  397.   a).     These  present  the  canals,   lacunm  and  canaliculj.     Such   bones 

ardjasry  character  of  adipose  tissue,  but  pos-  often  bear  a  suffirient  resemblance  to  &ag- 

sess  a  sauller  proportion   than  usual  of  the  ments   of  jaws  and  vertebra  to  admit  of  a 

cellular  eleioent.  general  comparison  with  those  parts   of  the 

fiar  is  found  in  ovarian  cysts  also  under  skeleton;  hut  well-shaped  and  perfect  bones 

two  fwnu,  either  still  attached  to  the  walls  are  not  found,  except  in  cysts  of  whose  nature 

or  lyin^  in  locue  tangled  coils  in  the  centre  of  and  origin  some  doubt*  at  least  may  be  enter- 

ihe  canty.     Those  attached  to  the  walls  are  tained. 

sceo  to  spring  from  follicles,  which   may  be  In  fig.  397.  are  represented  several  of  the 

scattered  evenly  over  the  cvst  wall,  in  which  solid  structures  commonly  found  in  an  oTarian 

case  (he  hairs  are  usually  snort,  or  thev  ma;  cjrst.     A    long   coil    of    tangled    hair,  mixed 

Bibe  from  a  group  of  hair  follicles,  closely  set,  with  lardaceous  matter,  n  seen  springing  trom 

sod  imbedded  in  a  substance  clearly  possess-  a  portion  of  the  cyst  wall  at  a  part  which  is 

ing  the  characters  of  ordinary  skin.     In  the  lined  by  common  integument.     Here   many 

' ]  the  portions  of  intezument  from 
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which  ihey  spring  are  generally  elevated  upon 

a  mass  of  subcutaneous  fat,  as  just  described, 

and  the  haira,  which  are  well  nourished  end 

long,  form  at  thrir  free  end*  a  tangled  coil, 

intermingled  with  the  loose  fat  alr^y  men- 

tiooed  (J^.  397.).    in  these  cases  the  hair 

often  attains  to  a  eonsldentble  length  1  it  is 

fine  and  aoKioth,  and  resembles  the  long  hair 

of  the  back  of  the  bead,  exceeding  sometimes 

in  length  two  feet     The  colour  of  the  hair  is 

iwially  r«d,  dark  brown,  or  black  ;  it  bears  no 

resemblance  to  the  hair  of  the  individual  in 

whom   it  occurs.     Thus,  in   the  case  of  an 

orariaD    cyat  occurring  in  a  negrest,  Andral 

obacrved  nucnerous  hairs  diSiiring  essentially 

from  the  woolly  hair  of  the  head;  they  were 

soft,  amooth,  red,  or  blonde,  and  some  were 

silvery,  like  the  hair  of  children  of  white  races. 
The  looae  hairs  may  be  easily  detached  by 

macoatioa  in   turpentine  or  ether,  from  the 

naai  of  btty  substance  in  which  they  are 
entangled.     They  are  then  sometimes  seen  to 

be  destitute  of  bulbs.  They  areuisually  more 
eri^  and  shorter  than  the  attached  hairs,  ex- 
ccfK  wbea  the  latter  occur  singly. 

TtHM  are  very  commonly  found  associated 
with  hair  and  lat.  These  may  possess  the 
perfect  character  of  iucisor  csnine  or  molar 
teeth,  but  HMire  frequently  the  resemblance  is 
ooiy  gencni.  and  a  more  accurate  examination 
discowcra  in  them  some  imperfection  of  form. 

The hiaiiii  is  sometia>es  greatest  to  the 

dccMiuoos.  and  sometimes  to  the  permanent    . 

■et.    In  the  kas  perfect  forms  the  crowns  only         ,      ,  ,  .  .        u  ..  k  -_ 

ar«dev«lQp«l.lhV«ot.  being  deficient.     But    and  others  contain mg  short  hairs. 

ia  CDOM  caaea  the  intimate  texture  of  the  tooth 

diScra  in  no  respect  from   the  ordinaty  dental 


Owen's '•Odanlog™pliT,"«ihib 
stmctDis  of  ■  loolh,  from  ma 

colloctioo.     FITS  other  teeth  w 

cyU,  together  with  *  portion  of  tegumeolal  itruc- 
■  Tliia  ia  nliMtrstad  by  Piste  114.  of  FroAssor     ton,  in' 
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of  the  cyst  covered  by  integument  are  seen  to  nature  or 

be  elevated,  and  it  is  in  the  substance  of  and  termines  tlie 
beneath  such  elevations  that  the  fattv  tissue        Faetut^  i 

and  bones  are  usually  found  imbedded,  whilst  Ovaryi^) — 

the  teeth  have  only  their  roots  concealed,  their  lia, — Few  fiuts  ■ 

crowns  projecting  free  above  the  surface.  readily  »f^f"w^ 

ihi^n  t/tke  ^kd  ComienU  of  Ovarian  Cysit,  tion  than  that  tk 

— It  has  been  coi\jectured  that  these  are  ex-  within  the  proper 

amples  of  the  **fcetu8  in  fcetu,**  or  that  such  lo  constitute  a  Ibrs  of 
remains  may  be  the  product  of  an  imperfect        So  long  as  it 

ovarian  conception.    To  the  former  or  these  coitus  was  the  < 

■up|K>sitions,  vis.,  that  such  formations  result  the  ovum  froai  the  c 

from  a  cohesion  or  intus-susception  of  two  or  the  act  of  im| 

more  germs,  coincidently  impreanated,  but  of  lation,  there  < 

which  one  only  has  been  perfectly  developed,  diallenge  inquiry  as  to 

it  may  be  obiected  that  this  view  fails  altoge-  ovum  being  firrt  loapre^ 

tlier  to  explain  the  circumstance  that  their  mischance  detained  wttUa  the 

fi>nnation  occurs  &r  more  frequently  in  the  ture  of  the  ovary,  wbcre  k 

ovary  than  in  anv  other  part  of  the  body  ;  nor  veloped.    But  more  acaa 

doeei  it  account  tot  the  fact  that  here  a  parti*  nature  of  ovulatioo  and  of  ^ 

cular  class  of  structures  only  is  developed,  imprqpation  have  led  to  a  M 

whilst  in  the  case  of  penetration  of  germs  one  regarding  the  seat  of  aupfwwcJ  otwm  patk^ 

within  the  other,  various  portions  of  a  second  tion. 

tWlus,  more  or  less  completely  formed,  and  by        Among  the  earliest  to  caD  m  qncitips  :v 

no  means  limited  to  a  certun  daas  of  struc-  accepted  views  upon  this  sofcjcct  wai  IL  Vd- 

turr^s  are  Rnind  within  the  body  of  the  first,  peau,  who,  previously  a  bctoevtr  ia  oorw 

The  ex|^natio«  that  these  are  exainples  of  ^tation,  laid  before  the  Philoawathic  Son^*, 

extm^uttrtne  |^f«tatioii  of  the  ovarian  kind  m  1826,  four  examptea  supposed  to  be  of  t^* 

«»  f>qiial^  unxatisliMtorr ;  for  even  if  the  pos-  kind.  An  expression  of  doubts  as  to  the  po^ 

^iWhlv  «>l'M)ch  a  K>mi  of  gestation  be  ceded,  the  sibtlity  of  this  fact  on  the  part  of  ■»  m- 

iWi  akNiM"  tW  hair, teeth,  and  even  bones,  con*  bers  led  to  a  more  perfect  disaectioa  of  :v 

tAin«i4  in  cx>t»  of  the  kind  under  consideration,  parts,  in  which  exarainatioo  MM.  Bfaisv:  ■- 

arv  never  (i^mnd  a«»^Kiatt\i  with  the  smallest  and  Serres  were  appointed  to  assist.    I:  ««> 

ITAW  ^^'^  tho  nwwihgancs  peculiar  to  the  ovum,  ascertained  with  certainty  that  three  of  R< 

w\HtMl^l^ull<^thb\i<rw«  But  it  can  be  shown  tumours  were  external   to  the  ovary.    ^ '* 

t..rvN<Y  that  ««K^  ^inK^tunnt  are  observed  in  the  fourth  more  difficulty  was  expcnesoed ; :  •: 

v<v^^«t  «Kn^  |yvxi>iM)s  m%|w<|:nativHi  was  highly  at  length,  after  isolating  the  FallopaB  t>. 

I  -  ^f^>K*N<^.  »>  w  the  e\jm».plc«  where  they  which  was  sound,  the  detritus  of  cono|«'» ' 

^vf^  Kv«^i  m  <\v;nnKt\>n  with  a  perfect  was  found  to  occupy  a  special  sac  betwces  tv 

K^  HS'^k  *v  ^'«'  «hefe  K  w^s»  im|Hwsible,  as  in  the  peritoneal  and  proper  coat  of  the  owy,  v^>>' 

iN*.^  n<*UNi  b«  IV  Hsu'.ltc  of  a  Ctrl  i^ted  12,  was  entirely  distinct. 
>kA^>»«^^^'<r»^\ex<>e<Mk»w>ect'stiUunde«t4^^         In  the  following    year,  M.  Oeoirof  >*- 

Ku  xHK^  v^  «  Ny^  vn^unc*  wws  filled  with  hair,  Hilares,  in  a  report  upon  the  sat^ect  of  Br«* 

t\xsi>^  a  si  tUux  !VN*tttrs  chet's   Memoir  upon   *  Interstiual "   £»"»• 

I W  i«K% a«K.'.tvH%A'.  cvrctUMstances  that  there  Uterine  Gestation,  expreaaed  his  entire  tn««* 

IK  <«i\ir\v«\  a^*^  |vytN>«i  <4  the  KhIt,  such  as  lief  in  the  ovarian  variety,  and  the«nev<** 

1^1'  X  tS.i.i.vs.\s;%  t^^*«)e«  the  hiain.  lui^^,  kid*  have  been  advocated  by  BL  Poochet  n    ' 

iK\\ « v'-.iN.vUT.  JUKI  tv^tts  "11  «hich  similar  struc*  work  on  Spontaneous  Ovulation,  and  n  t.' ' 

r:!\v«  Kt\e  is>t  K\ti  KxMKi,  an«l  that  such  Cyclop«dia  by  Dr.  AUcn  TboaM*.  «** 

K^uvttxviA^  tiKv>c<\  as>a  cxwaoAonly  found  in  has  there  stated  the  geocml  oljettioiw  to  t^- 

t.V  K»\^M^  ju-v  wH  )NH  <\m  limited  to  the  fe^  doctrine  of  an  ovarian  fonn  of  geittDon. 
i»si  Ox  U»5  ^A\e  lv>e»»  *>»<'»  v^*«ennrd  in  the  male.        The  cases  which  appear  to  fiivoor  the  be  • 

t\^u.<v;\^  t^e  oAtA'vv^:^  ^^  o)^*tions  to  the  in  ovarian  gestation  may  be  divided  arto  t^. 

^i\i%KH*x,  w  ^t*AW\rr  K>rta  n  may  be  ad*  classes,  vix.,  those  in  which  tke  cabrvo  i*  .*■' 

\,osx\K  iNiMS-^  iv\vh,vt\xw  are  in  anyway  small,  and  is  contained  in  a  sac  ofs>^»- 

t  V  vvK;st'»jr*  \«4"  a  w«t*vjrtK  K^cv*  newly  ap«  rate  siie,  which  has  not  yet  contractni  •:"  • 

IS  ^>l  i\«  t.v  \v\.i*.*  vu»  m  whicn  they  are  sioo  with  adjacent  ports  i  and  those  ai  «^  * 

ivvMHsK  the  foetus  hasattamed  or  Biyum  hrd  to  ?- 

I  no  aiNCvM\'<\  v>«'  thv-  i&Kt  that  a  tetuaten*  growth,  and  the  sac  by  which  «  is  ntftoeniN 

lAr\   M»\K(orv  Kvtw^  tb<  K*%*»  out  of  which  has  already  oootractcd  aAcmonSb 
UM»»\  ^^i  I V^'  jvwicor*  '^'c->\c,  aj^'^cars  tocarfT        All  the  examples  that  1  how  had  the  ofoe' 

11%  4  «u^«  Ki  t  H^  tv^warvb  (v^^^jyxhmdins  the  tunity  of  dissectiag,  or     ^ 

imsU  M^  ^Nsh  ^vis-  at  K^%t  vV  t^e  folwi  con*  have  been  of  the  btfier 

tv»t%  w  o\Ai^M»  ^^'wt^A^YtvviiiKxUb]!  exhibiting  may  at  ooce  be 

d  «auuhnimi<  hoi  N>c«ee«  %truo(ures  which  learned  from  them 

Atv  vN^'^^^'xv  iMt«n»  :\  Avt^K-^i^kteiU  t>ut  it  ob-  with  any  degree  of 

\hM»«l\  t.««U  t%%  «^i  u\  *n\  ktK^;.:n  as  to  the  tion  as  that  under 
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The  impediments  to    such  determination  ovarian  gestation.    The  fact  also  that  the  cyst 
which  recur  agun  and  agiun  in  these  cases  are  had  apparently  burst  and  permitted  the  escape 
the  followiDg.    It  is  easily  ascertained  that  of  the  foetus  when  it  had  attained  the  size 
the  sac  containing  the  foetus  is  external  to  the  which  is  seldom  exceeded  in  tubal  cases,  lends 
cavity  of  the  uterus,  and  is  in  some  way  or  additional  probability  to  this  view, 
other  connected  with  some  portion  of  the  in-  Dr.  Granville  *  has  published  a  case,  accom- 
temal  generative  organs ;  the  Fallopian  tube,  panied  by  drawings,  which  he  regards  as  an 
o\'vy,  and  broad  ligament  of  one  side  being  "  undisputed  case  of  purely  ovarian  foetiferous 
chiefly  involved  in  the  tumour,  while  the  cor-  ovum.*'     The  uterus  is  considerably  enlarged, 
responding  parts  of  the  other  side  may  remain  but  empty.     "  The  left  ovarium  presented  a 
free.    DiMection  may  serve  to  unravel  these  large  swelling  which  contained  within  its  own 
parts  to  a  certain  distance,  beyond  which  covering  an  ovum  bearing  a  foetus  with  all  its 
nothing  satisfactory  can  be  determined,  on  ac-  appendages,  of  about  four  months'  growth, 
count  ot  the  alteration  which  the  tissues  have  The  ovarian  covering  burst  in  three  places,  and 
undergone  both  in  form  and  arrangement ;  allowed  the  protrusion  of  the  ovum,  whereby 
the  h)'pertrophy  of  some,  and  the  wasting  or  the  adhesion  of  the  placenta  to  the  inner  sur- 
blending  together  of  others,  rendering  further  face  of  the  ovarian  envelope  was  torn  asunder,** 
research  fruitless  for  the  object  in  view.  causing  death  by  hemorrhage.     A  blood-ves- 
To  these  impediments, other  and  still  greater  sel,  the  size  of  a  large  crow*quill,  which  pene- 
dtfficulties  are  generally  superadded.    These  trated  the  dense  portion  of  the  tumour,  was 
arise  from  the  death  of  the  foetus,  which  often  ascertained  to  be  a  branch  of  the  left  sper- 
(akes  place  several  months  or  even  years  pre-  matic  artery,  and  a  smaller  and  much  shorter 
%ious  to  that  of  the  mother.     In  the  decom-  vessel,  arismg  from  the  tumour,  was  found  to 
position  which  follows,  the  harder  parts  of  the  communicate  with  the  spermatic  veins.    **  The 
contents  of  the  sac  fkll  asunder,  and  make  corresponding  Fallopian   tube  was  perfectly 
their  way  by  fistulous  openings  into  surround-  sound  and  loose,  particularly  at  its  fimbriated 
ing  viscera,  whose  surfaces  inflame  and  give  extremity,  which  nad  no  connection  whatever 
rise  to  serous  and  fibrinous  eflusion,  while  in  with  the  embr^'oferous  tumour  in  its  neigh- 
the  few  hours  which  succeed  to  the  final  de-  bourhood.     Like  its  fellow  tube,  it  was  per- 
stniction,  the  parts  decompose  so  rapidly  that  vious  only  from  its  loose  extremity  inwards  to 
the  post-mortem  examination,  however  early  about  half  its  length.    '*  A  placental  mass  with 
it  may  be  mode,  oflen  reveals  nothing  but  a  distinct  cotyledonous  vesicles  connects  the  child 
temi-putrid  mass  perfectly  unsuited  to  the  de-  with  the  inner  covering  of  the  ovarian  cyst, 
termination  of  a  difficult  anatomical  question.  The   secreting  or  transparent  involucre  are 
For  this  purpose  the  cases  of  the  former  quite  distinct.  The  cortex  ovi  is  almost  wholly 
class  can  alone  suffice.     Here  the  parts  are  absorbed,  as  it  ought  to  be  at  such  an  advanced 
Nnall,  and  as  yet  comparatively  unchanged,  and  period.    The  foetus  is  perfect.**    In  the  expla- 
aiimitting  of  dissection.     The  results  of  four  nation  of  the  plates  mention  is  made  of  "  frag- 
Mich  examinations  have  just  been  given.   The  ments  of  the  corpus  luteum  which  surrounded 
following  additional  examples,  which  are  se-  the  ovum,  and  was  broken  to  pieces  by  the 
lected  from  the  best  recoraed  cases  supposed  enlargement  of  the  foetus.     Some  of  these 
to  be  ovarian,  will  suffice  to  exhibit  the  class  fragments  adhere  to  the  inside  of  the  ovarian 
of  evidence  upon  which  a  belief  in  this  species  coats,  others  are  among  the  placental  cotyle- 
of  gestation  is  demanded.  dons.'*     No  account  is  given  of  the  ligament 
Cruveilhier*  has  described  and  figured  a  of  the  ovary,  nor  of  such  a  dissection  of  the 
case  in  which  the  entire  skeleton  of  a  four  parts  having  been  undertaken  as  would  satis- 
months*  foetus  f  is  seen  hanging  external  to  a  fuctorily  prove  that  the  sac  containing  the 
sac,  occupying  the  seat  of  the  right  ovarj*,  in  foetus  was  not  a  cyst  attached  to  the  ovary. 
which  it  bi  supposed  to  have  been  once  con-  But  the  evidence  in  favour  of  ovarian  gesta- 
taincd.     The  sac  said  to  be  in  the  inner  and  Uon  consists  chiefly  in  this,  that  the  foetus- 
lower  pan  of  the  ovary  is  lined  by  a  serous  bearing  cyst  occupied  the  region  of  the  ovary, 
membrane.     The  two  external  thirds  of  the  and  was  independent  of  the  Fallopian  tube, 
pouch  were  filled  by  a  sponey  areolar  yellowish-  Nevertheless  this  case  constitutes  the  nearest 
white  mass  presenting  all  the  churecters  of  ariproach  to  the  form  of  gestation  which  it 
placental  tissue.    The  outer  half  of  the  sur-  claims  to  represent  with  which  I  am  acquainted, 
face  of  the  ovary  was  enveloped  in  a  cartila-  In  the  same  work  (Graphic  Illustrations  f) 
etnoiu  shell.     No  attempt  appean  to  have  is  contained  a  description  and  representation 
bren  made  to  trace  the  entire  outline  of  the  of  a  second  case  termed  "  ovum  kecundum  in 
o\arian  tonics,  or  to  show  the  condition  of  receptaculo  ovarico."  **  Through  a  transversal 
the  ovarian  ligament,  or  of  the  Fallopian  tube  aperture  in  the  left  ovarium  are  seen  the  re- 
of  the  aame  side.     The  latter,  indeed,  is  not  mains  of  some  membranes,  three  in  number 
menuoned,  but  from  the  representation  of  the  at  the  least,  lining  a  cavity  which  measures 
ports  it  appcare  to  be  blended  with  the  c}st,  transversely  one  inch  and  a  quarter,  and  about 
K>  that  thia  b  quite  as  likely  to  have  been  an  inch  vertically.*"   The  preparation  belonged 
an   example  of  tubal,  or  ovario-tubat,  as  of  to  Sir  C.  M.  Clarke,  who  assured  Dr.  Gran- 

.   .         ^   ^  ,  „             .    ,     .  ville  **  that  a  small  embryo  hung  pendulous 

•  Anau  PathoL  lirr.  xxxvL  pi.  tL  j            b  t^ 

t  Sai<l  in  the  description  to  be  between  one  and  a  *  PhiL  Trans.  1820,  and  Graphic  Illustrations  of 

h  iir  And  two  months,  at  which  time,  however,  no  Abortion.  Plates  X,  A,  and  K 

luch  oompleu  skelctoo  is  ever  seen.  t  ^'  ^^^  pl*  ^^ 
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from  the  yet  visible  rudiment  of  an  umbilical  of  its  base  to  the  larger  one ;  the  preRace  of 

cord.    That  embryo,  however,  is  not  now  to  a  hone^-Hke  matter  fiUii^  this  mner  cjtt, 

be  seen."    The  female  from  wbom  this  was  which  is  represented  in  the  enmviac  si  aot 

taken  was  unmarried,  but  acknowledged  her-  larger  than  a  pea,  and  the  reuA  natfyii^  oo 

self  to  be  pregnant.    The  uterus  was  larger  the  cyst  wall,  are  all  conditions  comaKwljr  oh- 

than  in  the  unimpregnated  state.    The  Fallo-  served  in  early  stages  of  the  raortiid  foUiele. 
pian  tube  was  not  in  the  least  involved  in  the        On  the  other  luuid,  the  following  are  aiMMf 

enlargement.    The  fimbris  were  free.  the  conditions  which  oppose  the  coocluiioa, 

A  case  which,  in  the  opinion  of  Dr.  Camp-  that  the  ovary  was  in  this  case  the  seat  oTioh 

bell  *,  **  in  so  far  as  anatomical  accuracy  is  pregnation,  viz.,  the  abaence  of  all  trsceofn 

concerned,  ought  to  satisfy  those  who  are  embryo ;  the  so-called  chorion,  cotirdy  «aai- 

still  sceptical  regarding  the  reality  of  ovarian  ing  villi,  which,  in  all  known  cases  of  the  esrh 

gestation,"  is  recorded  in  the  Transactions  of  ovum,  more  or  less  cover  its  aur&ce  s  the  firs 

the  College  of  Physicians^f  From  the  descrip-  adhesion  bv  a  third  of  its  circumfcreocc,  it  a 

tion  and  drawing  which  accompanies  it  the  time  when  the  ovum  naturally  lies  free  aad  nasi- 

following  chief  particulars  are  learned.    The  tached  even  by  any  part  of  its  little  AoccuIcqI 

uterus,  from  a  woman  aged  30  who  had  com-  villous  coat ;  the  impossibility  of  aceoaotioc 

mittod  suicide,  was  larger  than  the  ungravid  for  chorion-vesKels,  without  an  embiyo  to  fbcn 

organ  ;  its  body  somewhat  globular  ;  its  sub-  them,  and  still  more  of  explaining  bov  tbr 

stance,  except  the  cervix,  spongy.    A  decidua  seminal  fluid  could  reach  the  ovum  Uiroii|b  a 

nearly  V^  thick,  soft,  pulpy,  and  of  yellowish-  membrane  which  is  described  as  **  pericctli 

white  appearance,  lined  the  interior  of  the  smooth,**  and  in  which,  **  from  careftil  euai* 

uterine  body.    The  cervix  was  filled  with  nation,  it  was  perfectly  clear  thai  there  had 

gelatinous  matter,  but  not  sealed  up.    The  not  been  any  aperture ;  **  tlie  abaence  of  all 

vessels  of  the  broad  ligament  and  appenda^  mention  or  representation  of  any  of  thoae 

were  remarkably  distended  ;  on  the  postenor  conditions  of  tne  walls  of  the  ripe  iblbdca 

part  of  the  left  ovary,  which  was  considerably  which  in  an  earlier  part  of  tlua  article  bsrr 

larger  than  the  right,  was  a  round  prominence  been  shown  to  be  always  preaent  in  the  fn.- 

distinct  from  the  general  fulness.    The  tunics  licle  preparing  for  or  soon  after  rupture,  sad 

of  the  ovary  at  this  point  were  numerously  whico  must  have  been  present  in  sone  dcfrac 

furnished  with  tortuous  blood-vessels ;  and  if  this  had  been  a  Graafian  Teside  contiinisg 

from  careful  examination  it  was  clear  that  an  impregnated  ovum.    Theae  together  coa- 

there  had  not  been  any  aperture  in  the  exter-  stitute  insuperable  objectiona  to  this  case  bc«f 

nal    membrane ;    its   surface   was    perfectly  received  as  one  decisive  of  inopn^gaalioa  ■ 

amooth.     On  dividing  (he  membrane  which  the  ovary,  and  justify  its  being  rqptfded  rather 

covered  this  prominence,  a  dirttinct  cyst  was  as  an  example  of  cystic  formation,  which,  a^ 

exposed,  which  contained  an  ovum.    The  in-  cording  to  tne  engraved  representarion  of  the 

ternal  surface  of  this  cyst  was  smooth  and  parts,  it  very  accurately  resemblea ;  notviih- 

polished,  its  external  ^nnly  adherent  to  the  standing  that  the  deaoiptioo  of  the  ntctw 

substance  of  the  ovary.    The  ovum  was  sim-  and  decidua  would  give  a  stroog  bias  and  »- 

ply  in  contact  with  the  cyst  in  two-thirds  of  deed  wish  to  recdve  this  aa  a  case  in  vkwi 

Its  circumference  ;  in  the  remaining  third  it  impregnation  had  obtained,  if  the  state  of  tW 

was  united  to  it  so  closely  as  to  be  inseparable,  parts  found  in  the  ovary  bad  corTespaadM 

The  chorion  and  amnion  were  perfectly  dis-  with  what  is  now  known  to  be  cfaaractcntfic 

tinct,  and  by  the  aid  of  a  magnifying  glass,  of  the  structures  formed  in  the  earliest  sti^ 

vessels  filled  with  blood  were  seen  ramifying  of  pregnancy.* 
on  the  former.     A  yellowish  honer-like  mat- 
ter filled  the  amnion,  but  the  embryo  could        *  I  am  enabled  to  add  in  a  noia  tha  MW«o» 

not  be  distinguished.     Around  the  ovum  for  particuUra  reUUng  to  two  of  the  four  caaa*  ^'-- 

«medi.unce  .he oy«yw«  lolled  with  blood  ^^/i^f.Jl.nPjSryt'rStl'ISrJS:?'^ 

effused  into  Its  substance.  of  resent  date,  the  one  haxing  occarwd  tbirtT^^-s 

Except  for  the  statement  regarding  the  de-  yesn  aso,  and  the  other  at  least  as  wrlj  -«  » 

cidua  there  is  nothing  in  this  account  which  time,  therefore,  when  ovarian  gestatiea  hai  ^  - 

would  be  considered  significant  of  pregnancy  been  qaesUoaed,  and  the  ovama  — — 


knowledge  has  been  obtained  of  the  vanous  to  the  Ute  SirX;.  M.  daike.  la  bow  in  the  |— i- • 

conditions  of  the  ovary  in  health  and  d»ease.  gf  nr.  sume,  by  wbooe  kindncea  a  oMte  fmrttcmjt 

Changing  the  names  employed  to  designate  examination  or  it  baa  bean  pcrmittod.    F«r  tt« 

the  cysu,  this  description  would  apply  either  purpoee,  the  preparatioo  was  reoeatly  pland  .a  iW 

to  a  4icle  P'^aHng  ^^^^  J.  or  to  an  in-  ^^Ibf  ll^Td^^^^^^ 

cipient  stage  of  cyst  formaUon.    To  the  lat-  ^^  ^^.^  tnveatlgaUoo,  I  wL  aUo  pn-at.  t^^ 

ter  it  approximates  more  nearly.  The  smooth  ^i^i,  m^,  g^ne  and  Dr.  Joha  darka,  aad  I  b^  »• 

and  polished  inner  surface  of  the  containing  opportunity  of  making  repeated  aftrrMeefartu* 

cyst :  the  union,  **  so  close  as  to  be  insepa-  nations  of  every  poruon  of  the  orariaa  ^^-s*-* 

rible."  of  thecyt  teru^d  ibe  ovum  by  .  third  2^.rLt:Jd  .^K^SCWSSSV^'-' 


ippoaed  to  be  aa  inmgaatad 


I 


taioed  in  the  orarr,  altboogb 
Memoir  on  Extra-Uterine  Gestation,  p.  88.  appearance  as  might  witboot  tbia  •umiaM*^'  ' 

VoL  vi  p.  414.  1820.  borne  the  interpretation  which  bad  ' 

See  amie,  p.  657.  put  upon  it,  was  nothing  elae  tbaa  a 
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It  is  not  necessary  to  multiply  these  ex-  2.  Cases  of  dermoid  cysts  containing  fat, 

•mplcs,  for  no  additional  points  of  evidence  hair,  teeth,  and  bones,  the  nature  and  origin 

could  be  produced  which  are  not  contained  of  which,  independent  of  pregnancy,  have 

io  the  foregoing  cases.     They  have  been  been  already  considered, 

selected  from  instances  related  or  quoted  by  3.  Cases  in  which  the  evidence  is  more  or 

rariouB  authors  who  have  been  strongest  in  less  complete  that  a  foetus  is  or  has  been  con- 

tbeir  advocacy  of  the  doctrine  of  a  strict  tained  in  a  cavity  of,  or  connected  with  the 

ovarisn  gestation,  and  they  serve  to  exhibit  ovary. 

the  kind  of  evidence  upon  which  that  doctrine  Of  the  latter,  as  already    stated,  those 

is  founded.    All  the  cases  which  have  been  alone  suffice  for  examination  in  which  the 

employed  to  support  this  view*  will  be  found  cyst  has  continued  unattached  to  surrounding 

on  examination  to  belong  to  one  or  other  of  parts,  and  has  remained  unaffected  by  dis- 

the  following  divisions  :  —  mtegrating  and  destructive  processes.      In 

1.  Cases  of  cysts  without  any  embryo,  and  this  category  would  still  be  found,  in  all  pro- 

innhich  some  supposed  resemblance  has  been  bability,  a  sufficient  number  of  cases  amply 

traced  between  the  cyst  walls  and  foetal  mem-  to  have  determined  the  question  in  dispute, 

bnmes,  without  any  conclusive  evidence  of  the  if  such  methods  of  investigation  had  been 

presence  of  these  structures  being  given.  pursued  as  the  present  state  of  anatomical 

. — ~i r ~ and  physiological  science  demands  for  the 

nsncytt    Ihewalbof  thesiwshowediioBepani-  jettlOTCnt    of   doubtful    points;    for    in   a 

UootntodisUnctiiMinbnines,  and  no  trace  whatever  »«*»"'»««*^"«    "»    «w«i/M«i    ^v...^ ,    .v.    ...   » 

of  the  stractures  chawcterisUc  of  either  chorion,  Considerable  number  of  cases  it  is  rendered 

chorion-villi,  amnion,  or  decidiu  could  be  discovered  evident  that  the  foetus  is  contained  within 

in  them.  a  sac  in  somq  way  connected  with  or  occu- 

Tbe  outer  rarface  of  the  cyst  was  so  firmly  ad-  pying  more  or  less   the  usual  seat  of  the 

Ssj^oSy^'i'i^ir^-^f.s;*^^^  -^z\  ^^^^  ''^"^'T  ^'  T'^T  ^ '" 

traction.   The  coniiecting  medinm  was  the  common  duced  to  very  narrow  hmiU,  Are  these  sacs 

itioma  of  the  ovmiy.    Ine  walls  of  the  cyst,  when  formed  within  and   at   the  expense  of  the 

portions  were  examined  bv  transmitted  ught,  ex-  proper  ovarian  structures,  or  are  they  adven- 

hibiied  the  arrangement  of  vessels  peculiar  to  ova-  titious  cysts  growing  externally  to,  although 

nanq^tt.    '^e  l^tUe  slender  depending  fragment,  connected  with  these  structures?*    If  strictly 

supposed  to  be  a  rudimental  umbibcal  cord,  and  _,;.!»;„  ♦u-  ^...*»  ...^  r^.».^  «f  ;»  «-  ^f  Uo 

Ttrr  faithfully  represented  by  Dr.  Granville  in  Plate  '^"n*"  ?«  ^^^H^I  »"<»  ">rmcd  of  It  or  of  its 

Vlll.  of  the  work  quoted  in  the  text,  proved  to  be  parts,  then  ovanan  gestation  in  the  strict 

a  narrow  flap  of  the  same  cyst  wall  which  had  been  sense  obtains.     But  this  has  not  yet  been 

Wt  hanging  from  the  edge  of  the  sac  where  a  por-  anatomically  demonstrated  in  such  a  manner 

tionh«i^evidently  been  originally  cut  away  in  order  as  to  set  aU  objections  at  rest;  for  neither 

5S:  l2?U  ^J  ^fJ^KSSi  SJnV':^  »^-«  ^-  Wood-vissels  been  injected  in  order 
OistiacUy  seen).  Upon  transverse  section  Sf  this  to  ascertain  their  new  relations  and  distn- 
httie  fragpment,  no  trace  of  umbilical  vessels  could  bution,  nor  have  the  tissues  been  micro- 
be found  in  iL  scopically  examined,  without  which  exami- 

U  shonld  be  observed  that  Kr  Charles  Clarke  „atS>n  it  would  be  hardly  possible  to  determine 

nerer  pnbltshed  an  account  of  this  case.  ^c  .l.*  ^«-*«  #u«  «»«..;•  K^M.n«i«  ••«  :•  <»%»» 

Tbe^iUooat  particulars  which  I  am  enabled  to  ^  ^^^  P?^  ^^^  ftetus-beanng  sac  is  com- 

giye  with  regazd  to  the  last  of  the  four  cases  quoted  posed.     Nor  have  the  exact  limiU  of  the 

in  the  text,  and  described  in  the  Transactions  of  the  serous  and  albuginean  coats,  nor  the  relations 

Royal  College  of  Physicians  for  1820,  are  of  another  of  the  sac  to  the  remaining  ovarian  tissues, 

kind.  That  Uils  pnparatlon  w»  fonnerly  presenred  nor  the  precise  mode  of  connection  of  the 

SJXr:2r^  tetalmeiSbraneswit^ 

leaurer  on  anatomy,  can  scarcely  be  doubted,  from  traced.     Ijor  has  the  condition  of  the  yellow 

the  description,  exactly  according  with  it,  which  or  corpus  luteum  coat  of  the  follicle,  of  which 

appears  in  the  first  edition  of  the  Catalogue  drawn  brief  mention  only  is  made  in  one  instance, 

op  by  Mr.  Stanley.  (See  DjecripUon  rf  the  Pre-  been  carefully  examined  ;  yet  this  is  a  pomt 

E*,.  Pnpi^tioo  64,  Mrie.  xx.  p.  S7.)    Thi.  pri-  ««»«.  «  «««  ovanan  geMation  e»er  occurs. 

K ration  is  no  longer  contained  in  the  museum ;  and  then   the   yellow  ovisac  would  become  the 

thoee  who  are  most  likely  to  be  informed  upon  deridua,  and  the  outer  fibrous  coat  of  the 

the  subject,  it  is  not  known  to  be  in  existence.  The  follicle,  together  with  the  ovarian  tunics  and 

^  m"*  S^^  ?"  w*^  "  ^*w***  IS  derived  .^^  ^^uld  be  theutcnu  of  the  ovum.  But 
fram  Mr.  Paget,  who  informs  me  that,  as  a  step  pre-  •  ^l  ^  ^  ^  «  r  .  i.  i^j  :«  _. 
UmtnafT  totS  formation  of  thelnew  caufogue,  >"  the  present  state  of  our  knowledge  it  can- 
printed  In  two  Tolumes  in  1846-61,  the  entire  ana-  not  bc  said  that  the  subject  of  ovarian  gcs- 
lonucal  coUection  was  carefully  reexamined;  and  tation  stands  in  any  other  position  than  that 
that  thoM  prqMrations  which  were  found,  upon  of  an   open  question,  the  chief  points  of  in- 

2^^  •2?Si?7''  T  *•.*?"  "*"*  *^l^*f!f?f*'*^  terest  regarding  which  may  be  thus  stated  :— 

giTen  of  them  in  the  catalogue,  or  which  did  not  f«|,^  ^;««J2«««#«j  «•:.«  :•  Vn/««r»  ♦«  ^«u 

•mx.  to  iUustiate  any  point  of  interest,  were  put  .  ^9  unnnpr^ated  ovum  is  known  to  quit 

aside  and  condemned.    There  is,  therefore,  eveiy  ttie  npe  Graafian  follicle  by  passing  through 

probalMlitT  that  this  preparation,  which  can  now  an  aperture  spontaneously  made  in  the  walls 

TO  longer  be  appealed  to  in  support  of  the  possibility  of  the  follicle  and  of  the  ovary,  in  order  to 

ofj»vvitti  gettatioo,  has  bera  subjected  to  a  similar  ^^^^  the  Fallopian  tube  and  uterus,  in  one 

erdeal  to  the  (brmer,  and  wUh  a  lUie  result,  ^f  ^^-^^  ^^,»  j^  j,  ^^^^  impregnated. 

*  A  laree  collection  is  contained  in  the  work  of        *  It  is  thought  by  Boehmer  that  these  cases 

Pr.  CanpbcU  just  cited.  might  be  divided  into  external  and  intcrnaL 
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from  the  yet  visible  rudiment  of  an  umbilical  of  its  base  to  the  larger  one ;  the  mcaee  of 

cord.    That  embryo,  however,  is  not  now  to  a  honey-like  matter  611iog  thb  moer  qit 

be  seen."    The  female  from  whom  this  was  which  is  represented  in  the  engrsvint  si  sol 

taken  was  unmarried,  but  acknowledged  her-  larger  than  a  pea,  and  the  vesm  rudyiog  ot 

self  to  be  pregnant.    The  uterus  was  larger  the  cyst  wall,  are  all  conditions  conaooly  ob- 

than  in  the  un impregnated  state.    The  Fallo-  served  in  early  stages  of  the  morbid  (bUide. 
pian  tube  was  not  in  the  least  involved  in  the        On  the  other  hand,  the  followiqgarcsmomt 

enlargement.    The  fimbrisB  were  free.  the  conditions  which  oppose  the  eoodotios, 

A  case  which,  in  the  opinion  of  Dr.  Camp-  that  the  ovary  was  in  this  case  the  wcA  of  ia^ 

bell  *,  *'  in  so  far  as  anatomical  accuracy  is  pregnation,  vis.,  the  absence  of  all  trsc«  of  m 

concerned,  ought  to  satisfy  those  who  are  embryo ;  the  so-called  chorion,  cotirdj  vbsi- 

still  sceptical  regarding  the  reality  of  ovarian  ing  villi,  which,  in  all  known  cases  of  the  carijr 

gestation,"  is  recorded  in  the  Transactions  of  ovum,  more  or  less  cover  its  sur&oe ;  thefina 

die  College  of  Physicians.f  From  the  descrip-  adhesion  by  a  third  of  its  circumfieiencc,  at  a 

tion  and  drawing  which  accompanies  it  the  time  when  the  ovum  naturslly  lies  free  sad  osac- 

following  chief  particulars  are  learned.    The  tacbed  even  by  any  part  of  its  little  floccolcflt 

uterus,  from  a  woman  aged  30  who  had  com-  villous  coat ;   the  impossibility  of  acoooDUnc 

mittcd  suicide,  was  larger  than  the  ungravid  for  chorion-vcs^ls,  without  an  embryo  to  fona 

organ  ;  its  body  somewhat  globular  ;  its  sub-  them,  and  still  more  of  explaining  bov  the 

stance,  except  the  cervix,  spongy.    A  decidua  seminal  fluid  could  reach  the  ovum  ^axats^  a 

nearly  V^  thick,  soft,  pulpy,  and  of  yellowish-  membrane  which  is  described  as  "  pcriKtlr 

white  appearance,  lined  the  interior  of  the  smooth,**  and  in  which,  ^  from  care&l  ciism> 

uterine  body.     The  cervix  was  filled  with  nation,  it  was  perfectly  clear  that  then  bd 

gelatinous  matter,  but  not  sealed  up.    The  not  been  any  aperture ;  **  llie  absence  of  ail 

vessels  of  the  broad  ligament  and  appendages  mention  or  representatioo  of  any  of  thov 

were  remarkably  distended  ;  on  the  posterior  conditions  of  tne  walls  of  the  ripe  Mlidei 

part  of  the  left  ovary,  which  was  considerably  which  in  an  earlier  rart  of  this  article  bs«v 

larger  than  the  right,  was  a  round  prominence  been  shown  to  be  always  present  in  the  fei- 

distinct  from  the  general  fulness.    The  tunics  lide  preparing  for  or  soon  after  rupture,  aoJ 

of  the  ovary  at  this  point  were  numerously  which  must  have  been  present  in  soose  deffer 

furnished  with  tortuous  blood-vessels ;  and  if  this  had  been  a  Graafian  vesicle  eootaiBiBC 

from  careful  examination  it  was  clear  that  an  impregnated  ovum.     These  together  coo* 

there  had  not  been  any  aperture  in  the  exter-  stitute  insuperable  objmioDs  to  this  esse  ba&f 

nal    membrane ;    its   surface  was    perfectly  received  as  one  decisive  of  impn^gDacioe  o 

smooth.    On  dividing  the  membrane  which  the  ovary,  and  justify  its  being  regarded  rate 

covered  this  prominence,  a  diMtinct  cyst  was  as  an  example  of  cystic  formation,  which,  ac^ 

exposed,  which  contained  an  ovum.    The  in-  cording  to  tne  engraved  representatioo  of  rkt 

ternal  surface  of  this  cyst  was  smooth  and  parts,  it  very  accurately  resembles ;  notva^ 

polished,  its  external  firmly  adherent  to  the  standing  that  the  description  of  the  otm 

substance  of  the  ovary.    The  ovum  was  sim-  and  decidua  would  give  a  strong  bias  aod  in- 

ply  in  contact  with  the  cyst  in  two-thirds  of  deed  wish  to  receive  this  as  a  case  in  vbxi 

Its  circumference  ;  in  the  remaining  third  it  impregnation  had  obtained,  if  the  state  of  tkr 

was  united  to  it  so  closely  as  to  be  inseparable,  parts  found  in  the  ovary  bad  corrcapoaK* 

The  chorion  and  amnion  were  perfectly  dis-  with  what  is  now  known  to  be 

tinct,  and  by  the  aid  of  a  magnifying  j^lass,  of  the  structures  formed  in  tl 

vessels  filled  with  blood  were  seen  ramifying  of  pr^nancy.* 
on  the  former.     A  yellowish  honey-like  mat- 
ter filled  the  amnion,  but  the  embryo  could        *  I  am  enabled  to  add  in  a  note  the  kbtmxK 

not  be  distinffuished.     Around  the  ovum  for  partlcuUra  relaUng  to  two  of  the  fear  caaei  ^a*"-* 

««e  di.t.ace  .he  ovary  w«  lo«led  with  blood  ^bov^  ^S^'^v  fSSSlllSrjr;' 

effused  mto  Its  substance.  of  recent  date,  the  one  having  oecamd  tfclitw.-* 

Except  for  the  statement  regardmg  the  de-  yean  aoo,  and  the  oiher  at  least  as  earhr  ^«  * 

cidua  there  is  nothing  in  this  account  which  time,  toorefore,  when  ovarian  gestaliea  baJ  vc 

would  be  considered  significant  of  pregnancy  been  questiooed,  and  the  ovarian  ormm  m  «» 

at  the  present  time  when  a  more  perfect  ^^^^ ^^^.^^^^^^ '^JlT^^S^J^r 

I         I  j*^     u  -  K^«  ^K«>.;n«/I  «f  fli«  wan^...  "CTibed  and  figured  by  Dr.  GranTille  aa  htimr^t 

knowledge  has  been  obtained  of  the  various  ^  ^^^  ^^  gj,"^  „  ^(^^  b  now  In  the 

conditions  of  the  ovary  in  health  and  disease,  of  Mr.  Stone,  by  wboae  kindneaa  a 


CO  a  tOUlCie  preparing  w  uurai  4.,  ur  uj  mi  in-  iZ/lTlKTiCJnri-^  ««««t-Jt 

eipient  stage  of  cyst  formation.    To  the  lat-  'jS!^^^\^:i^^;t'^L^ 

ter  it  approximates  more  nearly.  The  smooth  ^j^i,  ^r.  Stone  and  Dr.  John  Caarha,  aad  I  hi^  «^ 

and  polished  inner  surface  of  the  contaming  opportunity  of  making  repeated  ■urroacafv  cu«>- 

cyst :  the  union,  **  so  close  as  to  be  insepa-  nations  of  even-  portion  of  the  ovariaa  *mts* 

riwe."  of  the  c,«  teruied  the  orun.  by  .  tbini  J^^i^^^  t^itfSSS^^SV-  " 


tained  in  the  ovarr,  although  it  had  —c>a_ 
•  Memoir  on  Extra-Uterine  GeataUon,  p.  88.  appearance  as  might  without  thb  ctiiuhiT—  »«*• 

t  Vol.  vi.  p.  414.  ir20.  borne  the  tnterpreUtion  which  had  bsM  «•<«• 

J  See  oMTe,  p.  667.  put  upon  it,  was  nothing  else  thsa  aa  m4m^  •«» 
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It  is  not  necessary  to  multiply  these  ex-  2.  Oases  of  dermoid  cysts  containing  &t, 

amples,  for  no  additional  points  of  evidence  hair,  teeth,  and  bones,  the  nature  and  origin 

could  be  produced  which  are  not  contained  of  which,  independent  of  pregnancy,  ha?e 

io  the  foregoing  cases.      They  have  been  been  already  considered, 

•elected  from  instances  related  or  quoted  by  3.  Cases  in  which  the  evidence  is  more  or 

nrious  authors  who  have  been  strongest  in  less  complete  that  a  fcetus  is  or  has  been  con- 

their  advocacy  of  the  doctrine  of  a  strict  tained  in  a  cavity  of,  or  connected  with  the 

ovarian  gestation*  and  they  serve  to  exhibit  ovary. 

thekiodofevidenceupon  which  that  doctrine  Of  the  latter,  as  already    stated,  those 

is  founded.    All  the  cases  which  have  been  alone  suffice  for  examination  in  which  the 

employed  to  support  this  view*  will  be  found  cyst  has  continued  unattached  to  surrounding 

00  examination  to  belong  to  one  or  other  of  parts,  and  has  remained  unaffected  by  dis- 

the  following  divisions  :  —  integrating  and  destructive  processes.      In 

1.  Cases  of  cysts  without  anv  embryo,  and  this  category  would  still  be  found,  in  all  pro- 

innhich  some  supposed  resemblance  has  been  bability,  a  sufficient  number  of  cases  amply 

traced  between  the  cyst  walls  and  fcetal  mem-  to  have  determined  the  question  in  dispute, 

tvanes,  without  any  conclusive  evidence  of  the  if  such  methods  of  investigation  had  been 

presence  of  these  structures  being  given.  pursued  as  the  present  state  of  anatomical 

"! — —■ r ;; and  physiological  science  demands  for  the 

SSrJi^4r.ll2'JS.Srdtt;t";h1?^^  «ttle«.ent    of  doubtful    poinu ;    for   in  a 

of  the  structures  charttcterisUc  of  cither  chorion,  Considerable  number  of  cases  it  is  rendered 

chorioo-viUi,  amnion,  or  decidu«conld  be  diacovexwi  evident  that  the  foetus  is  contamed  within 

ia  them.  a  sac  in  some  way  connected  with  or  occu- 

The  oater  surface  of  the  cyst  was  so  firmly  ad-  pying  more  or  less   the  usual  seat  of  the 

^^!3y^i•S^ZSS^ff^;•r^^  rii.  Here,  therefore,  the  questionis  re- 

uiction.  ^The  coDoecUng  medium  was  the  common  duced  to  very  narrow  hmits.  Are  these  sacs 

stroma  of  the  ovaiy.    The  walls  of  the  cyst,  when  formed  withm  and   at  the  expense  of  the 

Dorttons  were  examined  by  transmitted  Bght,  ex-  proper  ovarian  structures,  or  are  they  adven- 

hibited  the  arrangement  of  vessels  pecuUar  to  ova-  titious  cysts  growing  externally  to,  although 

^JZ2^.  T^e^tt»«?»"d«d«l^d'np^'^  connected  with  these  structures?*  If  strictly 
nipposed  to  be  a  rudiroental  umbilical  cord,  and  ^;.l.  ,.|,^  ^„«^  „«j  f«««,-j  «f  ;*  o>-  ^f  :». 
TtiT  Cuthfttlly  represented  by  Dr.  Granville  in  Plate  ^>t»»»n  ?«  ^^^i  *"<*  ">"».«*  of  »*  ^^  ^^  }^ 
Vlll.  of  th«  work  quoted  in  the  text,  proved  to  be  parts,  then  ovanan  gestation  m  the  strict 
s  narrow  fl^p  of  the  same  cyst  widl  which  had  been  sense  obtains.  But  this  has  not  yet  been 
Mi  hanging  from  the  edge  of  the  sac  where  a  por-  anatomically  demonstrated  in  such  a  manner 
!f*Tn'^~ii^^.?^°'^^^''?i*"'?X.*"?^*'  M  to  set  all  objections  at  rest;  for  neither 
Z  l2t"U  W  k!Sfe^S:S2?«  SnV^  have  the  blood-vissels  been  ii^ected  in  order 
iliMiocUy  seen).  Upon  transverse  section  of  this  to  ascertun  their  new  relations  and  distn- 
little  fragment,  no  trace  of  umbilical  vessels  could  bution,  nor  have  the  tissues  been  micro- 
be found  in  iL  scopically  examined,  without  which  exami- 

It  should  be  observed  that  Sir  Charies  Clarke  nation  it  would  be  hardly  possible  to  determine 

Mver  published  an  account  of  this  case.  _f  „k«*  •««*i*«  •k^  #*»»...  itA^mni*  ^^  ■«  <w«m 

The  addiUonal  particulaia  which  I  am  enabled  to  ^^  ^5"*  Pf^  ^^  foBtus-beannff  sac  is  com- 

give  with  regaid  to  the  last  of  the  four  cases  quoted  posed.     Nor  have  the  exact  limits  of  the 

ia  the  text,  and  described  in  the  Transactions  of  the  serous  and  albtiffinean  coats,  nor  the  remtions 

RoyslCollegeaf  Physicians  for  1820,  are  of  another  of  the  sac  to  tne  remaining  ovarian  tissues, 

kind-  That  thta  pieparaUon  was  formerly  preserved  „or  the  precise  mode  of  connection  of  the 

iSJXrriSllleT^^^^  fetalmembrrnieswit^ 

fcctaier  on  anatomy,  can  scarcely  be  doubted,  from  traced,     ^or  has  the  condition  of  the  yeUow 

the  description,  exactly  according  with  it,  which  or  corpus  luteum  coat  of  the  follicle,  of  which 

sppean  in  the  first  edition  of  the  Catalogue  drawn  brief  mention  only  is  made  in  one  instance, 

«P  by  Mr.  Stanley.  (See  DjscripUon  ofthe  Pre-  been  carefully  examined  ;  yet  this  is  a  point 

IH  Pt^pafTuon  64.  series  xx.  p.  27.)    This  pri!  «"»«.  «  true  ovanan  gestation  ever  occurs, 

Estion  is  oo  longer  contained  in  the  museum;  and  then   the   yellow  ovisac  would  become  the 

thoes  who  are  most  likely  to  be  informed  upon  deddua,  and  the  outer  fibrous  coat  of  the 

sol>iect,  it  is  not  known  to  be  in  existence.  Ibe  follicle,  together  with  the  ovarian  tunics  and 

Si  tr*  S^^  ?"  -"^  ■•  ^i**/***  *•  ."*•"!!?  atroma,  would  be  the  utmu  of  the  ovum.  But 

bSjJ;-  to'^et^vTof^^thJt:;  «K;  ^"  '^^  P^««^»^  '^^'^  °^  ^^^  knowledge  it  can- 

printed  in  two  volumes  in  1846-51,  the  enUre  ana-  not  be  said  that  the  subject  of  ovanan  gcs- 

tomical  eolleeiion  waa  carefrilly  reexamined ;  and  tation  stands  in  any  other  position  than  that 

that  thoae  preparations  which  were  found,  upon  of  an   open  quesUon,  the  chief  points  of  in- 

^^"t?^!^  not  to  bear  out  the  d«icripUons  ^^^^  regarding  which  may  be  thus  stated  :— 

«»vw  of  them  in  the  catalogue,  or  which  did  not  «|,^  T«.;,«,*-2-«»f.^  ^»..m  :.  Vt^^r-  *^  «•.,:* 

lerre  to  iUnatnto  any  point  of  interest,  weie  put  ^  ^h®  ununpregnated  ovum  is  known  to  quit 

aade  and  condemned.    There  is,  thereforoi  every  the  npe  Graafian  follicle  by  passing  through 

probakHlitT  that  this  preparation,  which  can  now  an  aperture  spontaneously  made  in  the  walls 

oo  longer  be  appealed  to  in  support  of  the  possibility  of  the  follicle  and  of  the  ovary,  in  order  to 

tSI^.P^^^  haa  been  subjected  to  a  similar  ^nter  the  Fallopian  tube  and  utenis,  in  one 

«d«.l  to  the  former,  and  with  a  like  result.  ^^  ^j^j^j,  ^^^  j^  .^  afterwards  impregnated. 

*  A  taree  collection  is  contained  in  the  work  of        *  It  is  thought  by  Boehmer  that  these  cases 

tV.  CempibeU  just  cited.  might  be  dividMl  into  external  and  intemaL 
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It  becomes  a  question  whether  this  law,  oatural  sacculi  and  ducts,  or  with  nch  as 

which  has  been  established   b^  ample  tes-  have  their  commencement  m  the  cokifiag  of 

timony,  admits  of  the   exception    tnat   the  areolar  spaces,  or  in  the  growth  of  pnavj 

ovum  may  be  impregnated  before  quitting  the  cells  or  nuclei  into  cjsta. 

follicle,  and  therefore  whilst  still  contained  In  the  ewe  of  the  OTary,  it  happen  tbift 

within  the  ovary.  the  settlement  of  this  question  is  moct  dift- 

The  records  of  various  cases,  in  which  the  cult  than  in  that  of  most  other  orgsns ;  for 

foetus  is  apparently  contained   within    the  with  regard  to  the  formation  of  c)iU  opoa 

ovary,  raise  this  question.    For  if  the  fcetus  the  latter  phuis,  whether  the  views  of  Weill 

is  found  strictly  contained  within  structures  be  adopted,  that  they  consist  in  an  ciccsbtc 

properly  ovarian,  then  the  ovum  must  have  augmentation  of  volume  of  the  areolc  o( 

been  impr^nated  within  the  ovary,  and  the  the  areolar  tissue,  or  those  of  Rokitsaik), 

seminal  fluid  must  have  entered  the  Graafian  Aat  a  cyst    proceeds  from  an  elemcociry 

follicle*,  for  it  cannot  be  supposed  possible  granule  which  grows,  by  intus-sasceptkm,ifito 

that  the  ovum,  having  quitted  the  follicle  a  nucleus,  and  this  mto  a  structurelos  vcndc, 

uniropregnated,  should  again  enter  it  after  in  both  views  such  cysts  come  to  be  rom> 

being  impregnated.  posed  ultimately  of  a  cell-wall  compouiMJcd 

The  cases,  however,  which  have  been  re-  of  fibrous  tissue  and  lined  bv  epttbdium—A 

corded  as  examples  of  ovarian  gestation  do  structure  which  is,  in  fact,  identical  in  con* 

not  suffice  to  demonstrate  that  the  sac  con-  position  with  the  Graafian  veside  itselil 

taining  the  embryo  or  fcBtus  and  its  mem-  With  regard  to  any  doubts  as  to  the  orips 

brancs  is  strictly  within  theovar^,  and  is  com-  of  cysts  in  Graafian  follicles,  which  ns;  be 

posed  of  structures  strictly  ovarian ;  and  until  founded  upon  their  number  excee<fin|  the 

such  demonstration  has  been  given,  ovarian  average  number  of  healthy  follicles  la  to 

gestation,  in  the  most  liberal  view  that  can  be  ovary,  it  need  only  be  ohaerved  that  the 

accorded  to  it,  cannot  be  held  to  have  any  latter  have  been  shown  by  the  microscope  to 

other  signification  than  that  of  the  develop-  be  innumerable ;  and  with  respect  to  secoe- 

ment  of  the  embryo  or  fcetus  in  a  sac  con-  dary  cysts,  springing  from  the  walls  of  pn* 

nected  with  or  occupying  the  usual  Meat  of  the  roary  ones,  numerous  observations  prove  that 

ovarv,  but  not  yet  proved  to  be  developed  the  impulse  to  cystic  formation  once  given  la 

withm  the  proper  structures  of  that  gland.  an  organ,  even  by  the  primitive  cnlaf^^eomt 

Origin  of  Ovarian  CytU  in  general,  —  It  has  of  normal  cavities,  a  marked  tendency  to  tbe 
been  often  asserted,  and  as  frequently  doubted  autogenous  formation  of  cysta  follows.*  B^t 
or  denied,  that  these  cysts  derive  their  origin  even  if  no  other  explanation  could  be  oftn>l 
from  an  unnatural  enlargement  or  dilatation  the  discoveir  of  Barry,  that  the  walls  of  s 
of  Graafian  follicles.  Such  a  contrariety  of  Graafian  follicle  in  a  natural  state  often  roe- 
views  is  observable  equally  with  general  tain  numerous  follicles  of  a  second  order, 
pathologists,  as  with  those  who  have  studied  would  sufficiently  demonstrate  the  capscni 
the  special  histology  of  this  subject.  Of  the  of  these  for  secondary  cell-growth, 
latter  both  Rokitansky  and  Wedl  majr  be  In  giving  the  preference  to  that  view  vhirb 
considered  as  still  holding  uncertain  opinions  ;  reprds  the  cystic  diseases  of  the  ovary  •* 
for  Rokitansky,  who  regards  it  as  probable  on^natine  in  a  dilatation  of  the  Grssfi* 
that  the  simple  cysts  are  in  many  cases  vesicles,  I  have  been  guided  chiefly  by  tar 
developed  from  the  follicles,  doubts  that  such  following  considerations, 
is  their  origin  in  those  instances  in  which  In  those  cases  where  I  have  been  able  to 
their  number  &r  exceeds  the  usual  number  of  discover  cysts  in  the  ovary  in  a  sts^  of  csri 
Graafian  vesicles,  holding  them  to  be  new  formation,  these  have  not  been  of  lets  sbr 
formations  ;  and  Wedl  savs  that  of  the  cysts  than  the  average  dimensions  of  the  devclof«d 
in  the  parenchyma  of  the  ovary  no  direct  Graafian  follicle. 

proof  has  ever  been  ^ven  that  they  originate  They  occur  intermixed  with  beakbv  ^ 

m  the  Graafian  follicles;  and  with  respect  licles,  and  exhibit  with  them  the  aaaw  Iomo- 

to  those  which  contain  hair  and  teeth,  he  re-  logical  formation  ;  their  tissnea  betqg  wktrt: 

gards  their  origin  in  this  way  as  "extremely  sometimes  onlv  in  such  slight  degrees  m*  •?  '- 

doubtful."  to  admit  of  their  common   origin  with  tks 

It  is  obvious  that  a  question  of  this  kind  Graafian  follicle  being  ahown. 

cannot  be  definitively  settled  except  b^  mi-  There  is  soroettraea  exhibited  ia  the  mmt 

nute  examination  of  the  morbid  cyst  in  all  ovary,  or  in  the  ovaries  of  both  aidci  tegcthrv. 

the  early  stages  of  its  growth;   an  exami-  a  sufficient  number  of  gradea  of  calarieevnt 

nation  for  which  opportuniiies  cannot  very  to  constitute  a  series  of  cysts,  evident^  o^- 

frequently  arise.    The  choice  lies  between  posed  of  similar  parts  and  tissues  in  iar»^ 

the  classing  of  such  cysts  with  thosct  on  the  stages  of  growth. 

one  hand,  which  originate  in  the  dilatation  of  Beginnmg  with  the  smaller  eyata,  still  e«w* 

tained  in  part  or  entirely  within  the  e^r* 
there  may  be  traced  cysts  of  predselv  ti»'-^ 

*  There  is  nothing  in  this  sopposition  incomps*  formation  and  structure  in  every  graaata«  i^ 

tible  with  the  known  facts  relative  to  the  spon-  ({^  ||p  (q  those  examplei  in  wmrh  the  o"«rv 

taneoos  opening  of  the  follicle,  and  the  power  of  jtself  comea  to  be  a  mete  aptrrnrfigt  of  tW 

penHrstioQ  of  the  spermstosoa  occsdonaliy  ss  far  "^"  w"«*  w  vv  m  un^v  "I  I'"""*' 
as  the  distal  extremity  of  the  oviduct,  or  even  to  tbe 

surface  of  the  ovsry.  *  Lsbert,  toe.  cit  pi  144. 
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cptf  or  in  which  the  tissues  of  the  healthy  body  had  been  formed  at  the  expense  of  the 

organ  are  entirely  expanded  and  lost  in  the  latter,  for  the  natural  tissues  of  the  fundua 

waJb  of  the  sac.  and  corpus  uteri  were  in  great  part  absorbed 

Aod  lastly,  the  occurrence  of  these  cystic  into  and  had  evidently  contributed  to  form 

fonnstions  is  limited  to  that  period  of  life  these  masses  ;  and  out  of  the  apex  of  one  of 

when  the  Graafian  follicle  is  in  a  state  of  these  sprang  the  uterine  end  of  the  Fallopian 

activity.    They  are  not  found  as  new  for-  tube;    a  clear  proof  that  this  was  not  an 

nations  after  the  usual  time  at  which  the  ovary. 

follicles  have  ceased  to  be  discoverable  in  In  this  way  may  be  explained  the  remark 

the  ovaries  as   natural  structures,  nor  do  of  Cruveilhier,  that  fibrous  tumours  of  the 

thej  occur  before  the  period  of  puberty  has  ovary  are  so  perfectly  identical  with  those 

amved,  except  in  cases  much  more  rare  than  found  in  the  uterus,  that  it  is  sometimes  im- 

those  of  an  unusually  earlv  development  of  possible  to  determine  to  which  of  the  oi^ans 

these  follicles,  or  of  precoaous  puberty.  they  have  originally  belonged  ;  and  also  the 

These  arguments  apply  more  particularly  remark  of  Dr  Bail  lie,  that  they  resemble  in 

to  cysts  with  fluid  contents.     How  far  they  texture  the  tumours  which  grow  from  the 

may  also  serve  to  explain  those  which  con-  outside  of  the  uterus.     The  absence  of  the 

uin  more  highly  organised  products  is  less  muscular  element  from  the  natural  tiRsues  of 

obvious.     But  It  must  still  be  remembered  the  ovar)*,  and  the  now  well-known  fiict  that 

that  cystic  formations  of  all  kinds  occur  far  the  uterine  fibrous  tumours  contain,  as  one 

more  frequently  in  the  ovary  than  in  any  of  their  characteristic  constituents,  more  or 

other  part,  whilst  there  is  nothing  peculiar  less  abundantly  the  smooth  or  organic  mus- 

in  the  stroma  of  the  ovary,  or  that  portion  cular  fibre  of  the  uterus,  forbid  the  belief 

which  is  external  to  the  follicles,  which  would  that  tumours  of  similar  composition  to  those 

render  it  more  peculiarly  liable  to  cystic  for-  found  in  the  uterus  can  be  formed  within  or 

mations  arising  out  of  dilated  areolar  spaces,  at  the  expense  of  the  proper  tissues  of  the 

than  similar  fibrous  structures  occurnng  in  ovary. 

other  portions  of  the  body  where  cysts  occur.  CartUagmous  and  Oueous  FifrmaHonM,  espe- 

SoSd  EnlargemeuU  of  the  Ovary.  —  These  cially  the  latter,  are  not  rare  in  the  ovary, 

consist  of  formations  of  fibrous,  and  occa-  They  are  found  chiefly  in  the  parietes  of  cysts, 

siooally  of  imperfect  cartilaginous  tissues,  and  and  also  intermixed  with  cancerous  deposits, 

of  osseous  concretions,  but  more  frequently  The  process  of  deposition  of  earthy  matter, 

of  cancerous  growths,  formed  at  the  expense  which  should  be  termed  calcification  rather 

of,  or  deposited  within,  the  tissues  of  the  than  ossification,  occurs    here  under  three 

ovary.  principal  forms. 

()f  formations  of  fibrom  tissue  some  ac-  In  fine  sections  of  the  more  solid  structures, 

count  has  been  already  given  in  the  description  or  in  the  thin  walls  of  cysts  which  are  slender 

of  the  growth  of  cysts.    The  new  formations  enough  to  be  examined  without  cutting,  may 

of  fibrous   tissue  which  take  place  in  the  be  often  seen,  with  a  moderate  amplifying 

ovary  occur  chiefly  in  the  cystic  parietes,  power,  little  aggregations  of  crystals  in  the 

where  they  are  deposited  for  the  purpose  of  form  of  clavate  spiculat  clustered  round  a 

strengthening  the  walls  and  enabling  tnero  to  centre,  and  forming  groups  scattered  through 

resist  the  increasing  weight  and  pressure  of  a  fibrous  basis.     Such  tissues  are  sensibly 

their  growios  contents.    But  as  fibroid  lu-  rough  to  the  finger,  and  grate  under  the  knife, 

mours,  Of  acMid  growths  of  the  entire  ovary.  In  the  second  form  the  same  calcareous 

such  formations,  except  those  of  very  small  materials,  consisting  of  phosphate  and  carbo- 

sixe,  are  certainly  rare,  unless  they  are  of  a  nate  of  lime,  combined  with  a  small  proportion 

canceroiM  or  cancroid  nature.  of  animal  matter,  occur  as  plates  or  lamins. 

It  is  probable,  indeed,  that,  excepting  the  strengthening  the  walls  of  cysts ;  or  in  the 

cancerooa  and  cancroid  cases,  most,  if  not  all,  shape  of  grains,  or  larger  aggregations,  or 

of  the  specimens  which  have  been  described  layers  intermixed  with  the  tissues  of  more 

or  preserved  in  museums  as  examples  of  iarge  solid  tumours. 

fibrous    tumours  of  the  ovary,  have  been  In  a  third  form  the  calcareous  matter  may 

formed  at  the  expense  of  the  proper  tissue  constitute  an  oval  or  solid  mass  contained 

of  the  uterus,  ana  have  had  nothing  to  do  within  a  small  cyst,  and  resulting  apparently 

originally  with  the  ovary,  although  the  latter  from  an  entire  calcification  of  the  inner  walls 

may  be  ao  involved  in  the  mass  that  its  proper  of  the  cyst. 

tissues  can  no  longer  be  distinctly  traced.  The   condition    under  which    true    bony 

Such  I  bad  no  difficulty  in  determining  to  structures  are  found  in  the  ovary  has  been 

he  the  case  with  a  specimen  preserved  in  already  considered  in  another  section.    {See 

Ktng*s  College  Museum  as  an  example  of  Dermoid  Cysts.) 

filiroos  tumour  of  both  ovaries ;  each  sup-  Cancer  of  the  Ovary  occurs  under  the  three 

posed  ovary  being  of  the  size  of  an  ostrich's  principal  varieties  of  Colloid,  Medullary,  and 

«^,  and  presenting  all  the  characteristics  of  Scirrhous  or  hard  cancer.   Most  of  the  lai^e 

the  ordinary  fibrous  tumour  of  the  uterus,  tumours  of  the  ovary,  and  such  of  the  encysted 

It  was  rendered  evident,  by  dissecting  the  class  as  remain  still  to  be  described,  belong 

parts  and  opening  the  uterus,  which  hiul  not  to  the  variety  of 

been  done  previously,  that  these  large  tumours  Colloid  or  Alveolar  Cancer ,  generality  associated 

which  hung  on  either  side  of  the  uterine  with  Cysts. — These  might  have  been  cla^^sed. 
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It   becomes  a  question   whether  this  law,    natural   saccuH  and    cfuctf 
which   has   been    established    by  ample  tes-     have  their  conimen 

timony,  achiiiis   of  the    exception    that    the  areolar  spaces,  or  iu 

ovum  may  be  imprc«^nateci  before  quitting  the  cells  or  nuclei  intff 
folliile.  and  therefore  whilst  still   contained         In  the  case     J'         I 
within  the  ovary.  the  settlemer  5  f        ^ 

The  records  of  various  cases,  in  which  the  cult  than  i 

f(rtus   is   apparently    contained    within    the  with  rejr  "  '^  i" 

ovary,  raise  this  question.     For  if  the  foetus  the  laf  ■-.  ?  ^-  " 

is  found   strictly  contained  within  structures  be  a'V   '  .^  r^  C 

properly  ovarian,  then  the  ovum  must  have  au'l      .f  ^;    ^   ^   -i 

been  imprcijnated  within   the  ovary,  and  the  f V  -^  T     ^  "^'   ';    '.. 
seminal  fluid  must  have  entered  the  Graafian         >    -.       ■-   ■"  .'•*,' 
follicle*,  for  it  cannot  be  supposed  possibk      '' f'.^       '*  ':--        .'        ' 
that    the  ovum,  having   quitted   the   folli'  .'  ■•■  '[  '^  '-'      '  '        " 
unimprei;nated,  should   again   enter   it  '  ,   •  .,'  '^  '\  , 

beiny;  impreunated.  V    ^  '  .♦  .  ■  - 

The  cases,  however,  which  have  b        .  '%  r-  , 

corded  as  exam[)les  of  ovarian  gev  '  »:    '  ..    • 

not  suffice  to  demonstrate  that  th      '■  y    .    '.  '^  .... 

taining  the  embryo  or  foetus  a*     Z'  '     ..    -    '  \   : 
branes  is  strictly  within  theovp    /  .   '  ^ 
posed  of  structures  strictly  o*   /     '   .-         ,♦  '  - 

such  (fcmonstration  has  be      '      '      -       ',    • 
gestation,  in  the  most  libe* 

accorded  to  it,  cannot  '      .   .   •   '  ,  ^ 

other  signification  thar  ^^.-^^^B^^^       ^ 

ment  of  the  embryo 
nected  withoroccu 
ovarjr,  but  not  y 
within  the  prop' 

Origin  of  O'  ,  r* 

been  often  af  Colloid  cancer  ofOie  ovary.    y^After  CruveUhier,') 

or  denied, ' 

from  an       ^  colloid  cancer  appears  to  stand  the  appearance  of  a  fine  sponge,  the  aheoW 

of  Gra'   ^y^^^  various  cystic   diseases  already  spaces  being  condensed  and  somewhat  fUi- 

views    /,«^^  ^„j  those  forms  of  cancer  which  tened,  in  consequence  of  the  profuaoo  vith 

P^"*    ^l^'^'/loid,  in  the  position  of  one  of  those  which  the  alveoli  have  been  developed,    U 

I        /'^tii^  groups"  which  have  been  some-  other  portions  of  the  same  tumour,  and  oc* 

''      '^"^^ployed  in  classifications  of  the  animal  casionally  as  it  were  in  separate  lobules  of  it. 

t^l(,n\  ns  connecting  links,  to  bring  into  the  alveoli  are  more  expanded,  and  take  a 

^"L)Osition  objects  which,  though  exhibit-  round  or  oval  form,  assuming  the  condition  of 

/'^certain  near  affinities,  could  not  be  in-  distinct  cysts,  some  of  which  may  considerablT 

%ded  in  one  common  group,  without  violence  exceed  the  rest  in  magnitude.     Theae  larscr 

lo  ^'^^  principles  upon  which  a  natural  ar-  cysts  may  occupy  a  seat  within  the  inass,^or 

^n<:cnicnt  should  be  based.  project  from  its  surface ;  and  probably  in  this 

Not,  however,  to  enter  further  upon  the  way  arise  those  still  larger  cystic  formatioiH 

({ii»puted  question  of  the  nature  of  alveolar  in  which  one  or  more  large  sacs  occur,  havint 

cancer  of  the  ovary,  it  will  suffice  to  notice  connected  with  them  masses  of  alveolar  stni^ 

those  peculiarities  which  are  generally  to  be  ture  such  as  those  just  described. 
observed  when  the  disease  affects  that  organ.         The  interstitial  substance,  which  coDstitntes 

Since  colloid  cancer  of  the  ovary  does  not  also  the  boundary  walb  of  the  alveoli  and  UA^ 

generally  destroy  life  until  the  disease  has  made  licles,  is  composed  of  a  white,  shining,  fibfoos 

great  progress,  the  specimens  of  ovaries  so  af-  tissue,  upon  the  density  of  which  chieiT  de* 

fected  which  come  under  our  notice  are  often  of  pends  the  general  hardness  or  sofbess  of  the 

large  size,  filling  the  pelvis  and  abdomen,  and  mass.    This  intermediate  substance  is  in  some 

cHiualling  in  bulk  the  nuusses  of  cyst  formation  instances  so  thick  that  the  cysts  appear  ^ 

of  n  more  innocent  type.    Such  a  mass,  when  excavations  in  a  dense  medium,  butoftcathe         / 

incised,  may  be  found  to  include  the  entire  cy st  walls  are  so  thin  that  the peripfaenlfoilicla         f 

ovarian  structure,  which  is  converteii  into  a  project  in  the  form  of  thin-waUed  ncs  hm 

collection  of  c\sts.  or  alveolar  cavities,  varying  the  surface,  and  the  whole  mass  is  sometiiMi 

greatly  in  >i7.e  and  in  the  thickness  of  their  so- feebly  supported  as  to  assume  the  appcv* 

walls.     Such  a  variety  is  often  seen   in  dif-  ance  of  a  trembling  jelly.     The  tbin-valJed 

ferent  portions  of  the  same  structure.     The  cysts  are  generally  richly  supplied  with  blood* 

surface  of  a  section  may  prestMit  in  some  parts  vessels. 

These  cysts  ore  filled  with  a  viscid  iiiacous> 
like  material,  resembling  half-liquid  jellv,viiidi 


/ 


•   Kokitansky,  howovor.  roix.^nb   those   o.ises  .is 
'i<x'iiU»«ilv  cuutcrous;  ^\hil^»  LelxTt  a<>>orts  ihat  thev 


:o  nothing  in  lommon  «  ith  .i^lloia  cnuvtT except     |^  sometimes  COlOUnes^i,  [Hit  ofteoer ot a grar- 

geUtinou5  ivnteni*  ot  ihr  nlh.  ish  amber,  yellow-green,  or  reddish  ha&  la* 
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bedded  in  the  jelly-like  subetance  may  be  cut  with  a  knife  like  cartilage.     A  medullary 
foood  opaque  white  masses  resembling  blanc-  tumour  the  size  of  a  walnut  was  found  in  the 
msnge  or  thick    cream.      Intermix^  with  fundus  of  the  uterus,  but  the  rest  of  that 
these  contents,  in  varying  proportions,  are  organ,  as  well  as  the  opposite  ovary,  had  es- 
fouod  nucleated  epithelial  cells,  oval  corpus-  caped  the  general  destruction, 
del,  oil  granules  and  molecules,  and  delicate  ^    The  melanoid  variety  of  medulhiry  cancer 
fittmeots.  is  occasionally  observed  in  the  ovary,    (Roy. 
Besides  these  contents  of  the  alveoli,  there  Coll.  of  Surg.,  No.  2642.  and  A.)    It  difiers 
msr  be  often  observed  hanging  into  their  in-  only  from  the  foregoing  in  having  pigment 
tenor,  and  sprouting  from  their  walls,  clusters  cells,  of  a  black  or  brown  colour,  scattered 
of  lenf-like  cbivate  or  villous  processes,  such  through  the  carcinomatous  matter. 
as  are  observed  in   that  vanety  which  has  Sdrrhotu  or  Hard  Cancer  and  Cancroid  are 
more  particularly  received  the  name  of  villous  by  no  means  so  common  as  the  two  former 
cancer.  varieties.    Yet  it  is  not  rarely  that  one  meets 
But  it  frequently  happens  that  the  alveolar  with  the  ovary,  of  one  or  both  sides,  in  a  hard 
ttpe  of  structure  is  not  generally  diffused  white  nodulated  condition,  resembling  some- 
through  the  mass.    This  may  form  only  a  what  the  human  kidney,  both  in  size  and  shap^, 
small  portion  of  the  diseased  ovary,  whilst  the  and  having  its  entire  tissue  converted  into  a 
greater  part  b  composed  of  one  or  more  large  form  of  cancroid,  characterised  by  the  de- 
cpts,  with  contents  similar    to  those  just  velopment  of  a  peculiar  kind  of  stiff  close-set 
described.  fibres,  containing  between  their  meshes  nu- 
Within  such   cysts,  or  growing  from  the  merous    nuclei  (Fibro-nucleated    cancroid). 
walls  of  those  which  present  no  other  type  of  Such  a  condition  of  the  ovary  is  sometimes 
malignant  structure,  may  be  observed  round  found  associated  with  hard  cancer  in  other 
or  oral  bosses,  bearing  no  inapt  resemblance  parts  of  the  body.  * 

to  the  uterine  cotyledons  of  the  cow,  and  ex-  Of  Scrqfuiofu  Tuberdt  in  the  ovary  I  can 
hibiting  in  section  the  compact  areolar  tex-  give  no  account.  Most  authors  who  refer  to 
ture  diaracteristic  of  the  closer  forms  of  the  subject  mention  it  as  rare,  but  give  no 
alveolar  cancer  decisive  instances.  Boivin  and  Duges,  how- 
Colloid  or  alveolar  cancer  is  occasionally  ever,  have  figured  an  example  (Jig,  16.  AtUsj) 
found  associated  with  medullary  disease  in  occurring  in  a  girl  of  16,  associated  with 
the  same  ovary,  whilst  its  presence  there  may  tul>erculous  disease  of  the  mucous  membrane 
be  sccompanied  by  other  varieties  of  carci-  of  the  uterus.  In  cases  of  my  own,  which 
noma  in  other  orpans,  and  attended  by  a  well-  I  had  regarded  as  examples  of  scrofulous 
marked  constitutional  cachexia.  ovary,  until  submitted  to  the  microscope,  I 
MeduUary  Cancer  of  the  ovary  is  of  less  could  find  no  trace  of  tuberculous  matter, 
frequent  occurrence  than  the  preceding  variety.  By  Rokitansky  the  existence  of  tubercle  in 
but  like  it  is  also  occasionally  associated  with  the  ovary  is  altogether  denied, 
the  formation  of  cysts. 

Medullary  cancer  may  occur  either  in  the  THE  PAROVARIUM. 
form  of  a  general  infiltration  of  the  entire 

ovary  with  encephaloid  matter,  or  in  that  of  Syn.  Corpu»  Comcum.  Neben^Eierttock, 
distinct  tumours,  bounded  by  a  fibrous  enve-  Ormin  of  RotenmulUr. 
lope,  and  having  the  carcinomatous  matter  These  names  have  been  applied  at  various 
distributed  through  an  interior  cellular  sub*  times  to  an  organ  which  has  hitherto  received 
staoce,  or  confined  there  by  cellular  septa,  little  attention,  but  which  is  nevertheless  in- 
These  turaouranuiy  attain  the  size  of  an  oranse  variably  present  in  close  proximity  to  the 
or  more.  Their  growth  appears  to  be  in  the  ovary.  The  first  discovery  of  this  body  is 
first  insunce  repressed  by  their  fibrous  sheaths,  due  to  RosenmUller  f ,  who  termed  it  the 
but  these  occasionally  burst  and  allow  of  the  corpus  conicum.  It  has  since  come  under  the 
diffusion  of  their  contents.  This  form  of  can-  notice  of  many  observers,  and  particularly  of 
cer  often  aflects  both  ovaries  toother,  and  is  J.  MUller.  And  it  has  recently  been  re- 
found  associated  with  cancer  in  other  and  examined,  and  very  accurately  described  by 
especially  adjacent  parts.  Notwithstanding  Kobeltl,  in  an  essay  devoted  to  this  subject, 
the  number  and  variety  of  the  contiguous  in  whicn  the  author  expresses  his  surprise 
stroctures  which  may  be  thus  involved,  the  that  a  structure  so  easily  distinguished  both 
ovary  may  sometimes  be  traced  as  the  centre  by  sight  and  touch,  should  have  attracted 
or  focus  fitMu  which  the  cancerous  deposit  comparatively  so  little  attention  up  to  the  pre- 
has  spread.     This  was  remarkably  the  case  in  sent  time. 

so  example  of  medullary  cancer,  which  was  The  Parovarium  is  most  readily  found  by 
for  some  months  under  my  notice,  where  the  holding  up  the  broad  ligament  between  the 
disease  commenced  apparently  in  the  left  observer  and  the  light.  Within  the  folds 
ovary,  and  was  found  to  have  spread  from  of  this  membrane,  at  the  part  where  the  hiyer 
this  point  upwards  along  the  chain  of  ab- 
sorbent glanda  on  the  corresponding  side,  as  •  For  an  example  see  Boy.  Coll.  of  Surg.  prep. 

il^t^*.E^^t!;:i^rtiri^^^^         '^  Tqu«1«»  *•  O.^  E»b.yonam  et  Fetuum 

iscbmuc  notch  to  the  jlut«i,  and  all  the  ad-  |,n'niiinonim.    Uipsiss,  18(». 

jscent  imiselea,  racluding  in  lU  destructive  {  D^r  Nebe&-£!ierstock  des  Weibes.     Hsldel- 

marcfa  the  oa  inooroinatum,  which  could  be  berg.    1847. 
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of  peritoneum,  after  inveBting  the  Fallopian 
tube,  passes  off*  towards  the  ovary,  to  tbrm 
the  posterior  duplicature  which  encloses  the 
vessels  proceeding  to  that  organ,  will  be  found 
a  small  plexus  of  white  tortuous  tubes,  (fig, 
403. a, b,c)  arranged  somewhat  in  the  form 
of  a  cone  whose  apex  is  directed  towards  the 
bilum  of  the  ovary  /,  and  its  base  a  c  a  to- 
wards the  Fallopian  tube  k.  The  entire  or- 
pan  measures  about  one  inch  in  breadth,  and 
IS  composed  of  12—20  tubules  0*15 — 0-2'"  in 
diameter. 

The  tubes  which  contain  nothing  but  a 
clear  fluid  consist  of  fibrous  membrane,  lined 
by  a  single  layer  of  pab,  cylindrical,  epithe- 
lial cells.  These  tubular  canals  are  not 
known  to  have  any  direct  communication 
with  the  ovary. 

That  the  parovarium  is  formed  out  of  the 
Wolffian  body  does  not  now  appear  to  admit 
of  doubt.  It  has  been  usually  considered 
that  the  Wolffian  bodies  are  organs  peculiar 
to  foetal  life,  and  that  they  afterwards  entirely 
disappear  in  both  sexes.  Hence  no  sfiecial 
investigations  have  been  undertaken  with  a 
view  to  ascertain  their  ultimate  fate.  Meckel 
indeed  compared  them  to  the  epididymis. 
Rathke  believed  that  they  became  epididymis 
in  the  male,  and  disappeared  in  the  female  ; 
while  Rosenmtiller,  hiio  discovered  the  paro- 
varium, compared  this  body  to  the  epididy- 
mis. 8orae  general  conjectures  aUo  have 
pointed  in  the  male  sex  to  thevascu/a  aberrantia 
of  the  epididymis,  and  in  the  female  to  the  or- 
gan of  Kosenmuller  and  the  ducts  of  Giirtner, 
as  the  supposed  remains  of  the  Wolffian  body. 
Nevertheless  it  is,  according  to  Kobelt,  an 
undoubted  anatomical  fact  that  each  pretended 
ephemeral  structure  not  only  exists  through 
the  whole  of  life  in  both  sexes,  but  that  it 
absolutely  increases  up  to  its  highest  state 
of  perfection,  and  first  suffers  a  eradual  re- 
trogression, after  the  extinction  of  the  repro- 
ductive function,  but  never  entirely  disappears. 

The  signification  and  true  homologies  of 
this  singular  organ  cannot  be  understood 
without  first  briefly  examining  the  mode  of 
formation  and  development  of  the  Wolffian 
body,  and  tracing  its  relation  to  the  genera- 
tive gland  and  Fallopian  tube.  In  this  exa- 
mination it  is  also  of  consequence  to  compare 
the  progressive  steps  of  formation  of  those 
parts  with  the  corresponding  structures  in  the 
male. 

The  Wolffian  body  is  most  readily  exa- 
mined in  the  chicks  (fif^i,  390,  400.)  Here 
during  the  third  day  of  incubation  are  formed 
two  canals  which  extend  along  the  sides  of 
the  vertebnd  column,  from  the  heart  to  the 
posterior  extremity  of  the  lx>dy.  To  the 
mner  side  of  each  canid  is  attache<l  a  series  of 
bhnd  pouches  {fig,  399.  c  and  4C0.  6),  which 
during  the  ntrxt  two  days  become  len[{thened 
and  convoluted.  The^e  together  constitute 
the  Wolffian  body.  Behind  thfm,  and  formed 
independently  at  a  M>me>Ahat  later  period,  lie 
the  kidneys  (Jig.  399.  and  400.  a)  and  supra^ 
renal  bodies,  Ulg,  399.  /  400.  d)  and  as  these 
increase,  the  Wolffian  bodies  diminish.     The 


testes  (fig.  399.  e)  and  ovaria  (A<  M.  c) 
are  develo|)ed  upon  the  inner  bonier,  mm!  in 
front  of  the  corpora  Wolffiana. 

Fi^.  399. 


Kitbujfs,   Woffian  bodiu,  amd  U$te$  ^  mk  ivirri 
tnrd.     MagnifittL    (A/ier  Mulkr.) 

a,  kidney ;  6,  areter ;  e,  Wolffian  body ;  d,  txcf- 
tory  duct  of  the  latter,  which,  aceoi^iur  to  t^* 
views  of  Mliller  and  Kobelt,  aftenrardt  becuaa  U« 
vas  deferens ;   e,  generative  c^land,  sfterwudi  bt 
coming  testes ;  /,  supm-reoal  capaaleiL 

In  the  female  chick,  according  to  Miiflcr. 
there  is  always  seen  an  oviduct  [fig,  ¥fO,v 

Fig.  400. 


Kidmei^  WoffSam  bottim, 
fiae(n'  bird,  at  a  period  wkm 
of  mearlp  equal  tin.    Mofmi/hd. 

a,  kidney ;  &,  WoliBAn  body,  r,  ovarr,  tVt  nr* 
rather  the*  smaller ;  d,  ninre-renal  caf*«v ;  .*•  *^ 
crviory  duct  of  the  Wolfflaa  bodv.  •kiea  «  '^ 
female  becomes  obliterated,  hot  la  tbe  mtk  a   * 
verted  into  vas  defereos ;  p,  duel  of  MlBtf,  WW 
wards  ovidact  or  FaUoptan  tabe. 

*  The  drawing  has  been  wtwsad  ia  «C^^  *< 
Hie  lef  c»  therefore,  ahoaM  be  hum  tki  c%kt  bm 
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diitinct  from  the  duct  of  the  Wolffian  body  discovered  by  John  Miiller,  is  throughout 

(j^.WO./).  In  the  male,  however,  he  hm  been  destitute  or  any  connection  with   the  cscal 

able  lo  detect  r)0  vbb  deferens  diaiinct  from  pouches.     (See  viao^g.  400.  g.) 

the  ticretory  duct  ofthecorpua  Wolffianum  ; 

bal  on  ibe  contrary,  the  testis  and  the  excre-  Fig,  401. 

lory  duet  of  the  former  bod)-  »eem  to  become 

ronnecicd  b^  means  of  vaia  effercntia.     This 

ii  la  important  point,  because  it  will  be  found 

to  (kr  lo  hear  out  the  vit-ws  of  Kubcit  re* 

girding  the  homologies  of  theiie  structures. 

In  rhe  mammalia  generally,  and  in  min, 

the  WolfGaii  bodies  are  less  extended.  They,  , 

hoverer,  poueHS  the  sanie  arrangement  of  ,', 
litntYcne  cscal  tubes  (  /g.  401.  a — d),  ter- 
iniQallDg  in  the  side  of  a  common  excretory 
duct  (e),  which  leadH  from  the  lower  extre- 
niij  of  the  orean  to  the  uro-genital  sinus. 

Tbeic  BlructuT«i  are  all  formed  indepen- 
dently of  the  kidneys  and  supra-renal  cap* 
■ulti.  a*  well  as  of  the  ovena  and  teKtea, 
■hicb  parts  occupy  the  same  relative  position 
in  mamnialiB  as  in  birds. 

But  here,  according  to  Miiller's  researches, 
1  different  arrangement  13  obwrved  in  regard 

10  the  efferent  duet  of  the  generative  portion  Thekft  Wolffian  bodg  at  Ihtptrhd of  imdiMiiutvmn/ 

of  iheie  structures.     At  first  the  oviduct  and  •"■    (.Jfitr  Ko6dt.) 

the  vas  defrrena  have  each  the  same  confor'  ao,  entire  collECtion  of  its  componBiit  Lnbulea- 

iiBtion,  and  each  terminates  by  a  free  extre-  disiuble  into  three  mis,  vii.,  fr,  upper  1  c  middtei 

mily.    This,  in  the  female,  merely  acquires  f.  ■<">«■"';•.  «':retor*  duct  of  tl.e  Wolffian  body 

ui  open  mou.b.  and  thus  the  Falbpian  tube  ^.^JJ^'t  t^'Jl^n.  i^.h^T^^r.^^"'^,^ 

e'       t     ,                                       "^        Y-  vertea  iDto  tm*  <ier«r«ns  in  tne  malf,  aad  iMcominK 

u  formed,  the  ovary  contmumg,  an  at  first,  .irophied  in  ihs  Temalt:  /,  urminal  bulb  of  ths 

oBlinct  and  separate.     But  in   the  male  the  Hme,  becoming  ■flemanls  tha  so-Failed   hydatid, 

efcrtnt  tube  and  the  testis  become  connected  often  k«d  aiim-hed,  in  the  mils,  to  the  head  of  the 

bt  traniverse  veuiels,  which   are  afterwards  fpidid.™'*  (A- 402./),  and  in  the  female  la  the 

converted  into  the  coni  vasculosi  of  the  epi-  >™f  .i'^il";^*'  '&  *°^  ■'' ',1   "*■ " ^\ ^  "^i' 

J-,              ,  ,;        ^ -"        ,   ,            -     -  -    r  iniroftheVVolffian  bodvinloi.theuro-irenitalciinal; 

didj  mis,  whdst  (he  rest  of  that  organ  is  com-  *,  j^^l  of  MUller.  aflw-.rds  Fallopi.^  tube  in  tba 

fKMCd  of  thecoovoluiions  of  the  efferent  tube  female,  and  becoming  atrophied  in  the  male;  i.  ter- 

Itself.     -The   Wolffian   bodie*  entirely   dia-  minalbulbafiheHmcbecomingthefaTdatidorUar- 

appear  in  both  sexes,  and  are  not  converted  K'pi'  (A-  *'^^- ')  i"  ibe  male,  and  the  hydatid  onax 

into  any  other  organ."  •  Jf^  IIT ?S"ftm*.]l'?'Pfe' WS^rsifd  Istl  i*"  t  ^uno" 

These  viewi.  however,  leave  unexplained  u„n  ^  th,  duct  of  Mailer  with  the  or^-genitai 

auny  pecubaritiea  which   are    observable  in  canal ;  *  ■liowi  the  lubaequent  horisontil  position 

ibr  permanent  condition  of  the  parts  or  or-  of  this  duel  when  it  haa  become  PallopUn  tabt. 
pna  developed   from   the  foetal   structures  1 

aad  it  is   the   great  merit  of  Kobelt's  re-  The  organ  destined  for  the  preparation  of 

*earchei  that  they  serve  to  render  these  in-  the    reproductive   material,    the    generative 

teiligible.  gland.   0^.  401.  /  )■  consists  of  a   longish. 

According  to  this  observer,  there  exists,  in  clearly  defined  atruclure,  lying  upon  the  inner 

■he  earliest   periods  of  intm-uterine  life,  a  side  of  the  Wolffian  body,  so  as  to  cover  a 

condition  of  indistinction  of  aex  iu  every  in-  portion  of  the  bulbs  of  the  ctecal  pouches. 

dividuid.     Thia  depends   upon   a  tt-mporary  Its  white  colour  serves  to  distinguish  it,  Ht  a 

co-exirience  in  each  individual  of  all  the  ele-  glance,  from  the  >elluwish  br^>»n  Wolffian 

mmtt  of  the  reproductive  itructnres.  For  at  body.   As  yet,  no  material  nor  actual  distinc- 

tbe  higheit  point  of  sexual  indifference,  that  tion  of  sex  can  be  discovered  in  any  one  of 

».  shortly  before  the  b^inoing  of  the  division  these  parts  ;  and  yet  the  whole  already  con- 

of  MX,  the  Wolffian  bodies  consist  of —  tains  all  the  elements  of  the  male,  as  well  at 

1.  The  so-called   cwcal  tubes  [/g.   40).  of  the  female,  reproductive  apparatiu,  tvitbout 

•— rf).  any  true  exhibition  of  lii-sexuuliiy. 

!■  Of  the  cotnitK>D  duct  (e)  running  along  I'he  nature  of  the  first  imiiulie  towards  a 

the  outer  aide  of  this  body,  into  which  the  division  of  sex,  in  one  or  other  direction,  is 

caal  (ubca  open.  unknown,  but  the  subsequent  separation  ma- 

S.  And  of  a  second  longer  cord  (A),  which  nifeiita  itwlfwith  the  commencing  diatinctive 

begins  in  a  blind  pouch   (i),  and  takes   its  development,  and  correlative  retrogression  of 

course  inwards  over  (he  Wolffian  body,  pa-  each  several  element  ;  for  the  carJiniil  organ, 

rallel  witli  the  excretory  duct  of  the  latter  the  generative  gland  (Jig.  401 ,  Oi  may  be  con- 

((>,  in  order  to  enter  the  uro-genital  canaKc).  verted  into  testis  (fig.  408.  /),  or  ovary  (JSg, 

by  ■  separate  orifice  {i).     This   last  cord,  403.  /)•  and  through  the  doubly  existing  ex- 
cretory duct  of  this  gland,  vii.  the  duct  of 

*  HftUai^ Ffcynology,  by  Bal),  p. iea7.  HiiUer  (^.  401.  A),  for  the  female,  and  tli« 
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eicretorvduct  of  the  Wolffian  bodjOg.lOl,  tberefoK,  the  coursr  whidi  McttoTthM 
f)  fur  tbe  male,  the  cupabiUty  of  conver-  organ*  cakei,  U  diSercnl  for  ntbcr  m.  Tbt 
8ion  into  either  sex  exUts  at  this  time  in  male  Wolffiao  bodj  oeTer  JinptM*i  »  d 
every  individual. 

The  divigion  of  sei  baioi  to  be  analomi- 
cally  discoverable  bj  the  derelopment  of  one 


Fig.4X&. 


Admit  UMit  and 


^KaMt.) 


KaMt.) 
a  8,  cntin  MriM  of  mctimorphaaed  tubnl«  of  tfaa 
original  Wolffian  body ;  b,  remains  of  tbe  npper  Hi, 
coDvertad  into  lbs  hydatid  in  the  bud  of  the  epidi- 
dymltj  r,  Ibe  midiU«  Kt  convened  into  Ibe  coni 
tucdIou  ;  d,  iha  lawar  Kt  coDTerWd  into  the  vaaa 
lAtrrantU ;  t.  exmlorj  duct  of  th«  Wolffian  body, 

sew  th<  canal  of  tba  epididymit  and  vaa  ^~' 

/,  bnlb  of  the  *ania.DDwa*a-callad  hydatid 


ctecal  lubes  (^.  401.  fc)  ia  tr 
the  18—80  coni  vBsculod  (Jig.  Wi.  i):  •bile 
their  itraieht  and  open  et>ds,  ainncdcm- 
tia,  ealablisti  a  cummuDieaUon  witb  tlw  nw 
vaaculosum  teatis.  The  op|>er  blind  pouiha 
(Jig.  iOl.a,  b)  and  the  bolb  (/}  of  the  nm- 
tor>  duct  diaappev,  or  become  KNmnt^ 
into  the  hydatida  (fig.  402.  b,  /)  iipoa  tk 
head  of  the  epididyinia,  while  the  nitnt 
pouches  fj^.  40 1,  if)  disappear  in  part,  «■!■ 
part  become  elongated  and  torluoaa,  ■itkM 
forming  any  connection  iriih  the  totia.  TWv 
constitute  the  hitherto  enigmatical  tbh  iIm- 
rantia  of  Haller  f;^.  40S.  if). 

The  excretory  duct  of  the  WoUao  bod; 

ijig.  401.  e)  i«  converted    into  the  (Hal  d 

the  epididymia,  f/g.  402.  <■)•  ■"^  idtMidj 

into  the  vas  deferens,  aod  whilst  the  Wis- 

lion  and  final  obliteration  of  tbc  undraJ 

of  this  duct  tuLea  place  ttormaUj  ia  ib 

lemole,  (Jtg.  403.  r)  it  coostitules  a  pMkv- 

logical  condition  when  it  occur*  io  the  a^k. 

The  terminal  bulb  0^.  401.0  oTtbeductof 

Hiiller  is  coofcrted  into  ibe  hydatid  of  M*- 

gagoi   {Jig.  40i.  i).  whiUt    ita  infafior  pa>- 

:ier>n.)     "°"    (A-   *>'-   *)   "tiH    exiat*,   at  a  laM 

A.dnct     period    in  the  anterior  border  of  ibc^^ 

dymis  {fig.  40!.  *). 


(.AJla 


w  the  hydatid  of  Tracing   the   developiDent   of  tfce  wnr 

MorEagni  (  g,  iiraaiiiorni  awsJWigi  of  the  amt  id  ™,ndi^  atructurea  from  the  hbc  p<»al  • 

th.  W«  of  lie  fpididymi. ;  t,  generativs  gUod.  j^^^"^  „  ;„  ^^  ^^  ^^  g^  dwib  A< 

"°*  female,  also,   the   Wolffian   body  mtct  da- 

and  the  atatiooary  condition  or  diaappearance  appean  entirely,  but  is  employed  ia  tk  £«■ 

of  the  other  of  theseducta.    From  this  point,  mation  of  the  parovarium.     u»  middte  Um 


Ad*Upannirium,oi)arf,andFaUtipimtmbt     {Afitr  EtUL) 


of  ttaa  aame,  coaveited  ben  Into  the  bydatid  M 
duct  of  UDIIsT,  now  Falloplaa  labe,  mlfa  Ita  Inftmdibaliun,  (ha  wUcb 
t«DV«ned  Inlo  ■  padoBCalaled  hydatid  i  I,  gaaerUiTs  glaiMl,  bow  lb*  orai 
Than  tbraa  iait  egnrsa  ara  from  ELobelt,  whesa  vjsws  tbsy  Ulastnl*. 
ing  parts  Id  each. 
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r«tl&*'of th^ir.a'rillS.'^^^^^  FALLOPUN  TUBE  OR  OVIDUCT. 

and  these  secerning  tubes  become    organi-  Normal  Anatomy. 

ally  connected  with  the  hilum  of  the  ovary, 

/.    They  are  the  homotypes  of  the  male  coni  TVAce  uieri  vel  Falloptana  ;  oviducti ;  vata 

vasculosi,  and  vasa  efferentia,  but  which  con-  spermatica  vel  HaculanOa,  Lat. ;   Muitertrom^ 

stttate  here  vasa  adferentia.  pcten^  Germ. ;  Trompei  uiennes^  Trompet  de 

The  superior  blind  pouches  and  the  bulb  FaUope^  Fr. 

of  the  excretory  duct  disappear,  or  contri-  The  Fallopian  tube  (fig.  368.  c  c,  and  404. 

bute  to  form  the  hydatids  at  the  outer  border  a  b  c)is  the  excretory  duct  of  the  ovary, 

of  the  parovarium  (^.  403. /&),  which  are  as  its  homotype,  the  vas  deferens,   is  the 

so  commonly  mistaken    for  morbid  struc-  excretory  conduit  of  the  testis.     And  while 

tures.  in  an  anatomical  point  of  view  the  tube 

The  inferior  blind  pouches  (fig,  401.  </)  is  an  appendage  of  the  uterus,  in  a  physio- 
remain  and  represent  the  vasa  aberrantia  of  logical  sense  it  must  be  regarded  as  the 
Haller  (fig,  408.  d),  in  the  male.  Several  of  proper  appurtenance  of  the  ovary.  But  the 
them  bea>me  elonsaled  and  intermingled  Fallopian  tube  differs  from  the  vas  deferens, 
with  the  vessels  of  the  spermatic  plexus  (fig,  as  well  as  from  every  other  excretory  duct 
403.  d).  in  the  animal  economy,  in  this  important 

The  excretory  duct  of  the  Wolffian  body  particular,  that  it  is  entirely  detached  from 

(^.  401.  tf)  in  the  female,  undergoes  a  retro-  its  proper  gland,  between   which   and  the 

gression  in  its  whole  length,  and  the  lower  uterus  it  serves  to  establish  only  a  temporary 

end  disappears  entirely.     (Fig,  403.  e),  communication. 

The  duct  of  Miiller  (fig.  401,  A)  is  con-  This  separation  of  the  oviduct  from  the 

Terted  into  the  Fallopian  tube  (fig.  403.  A),  ovary  is  associated   with  a  higher  type  of 

and  its  bulb  (  fig.  401 .  t^  becomes  the  terminal  general  structure  than  that  which  accompanies 

hydatid  of  the  same  (^.  403.  f ).    This  latter  the  blending  of  these  parts.     It  is  first  ob- 

ttnicture,  of  which  a  very  excellent  example,  served  in  the  cartilaginous  fishes,  and  prevails 

u  occurring  on  both  sides,  is  given  in^.  368.  in  all  classes  of  the  animal  kingdom  above 

(e,  n  very  constantly  present  in  the  adult,  them  ;  while  in  the  osseous  fishes  and  in 

Like  the  so-called  hydatid  (fig,  403./and  408.  the  invertebrata  possessing  distinct  ovaries, 

g)  at  the  outer  border  of  the  parovarium,  it  is  the  oviducts  are  directly   continuous   with 

neaueotly  mistaken  for  a  morbid  product,  those  bodies. 

m  is  often  so  designated  in  descriptions  of  The  Fallopian  tube  or  oviduct  is  developed 

these  parts ;  an  error  which  the  improper  title  equally  on  both   sides  of  the  body  in  all 

of  hFdatid  tends  to  propagate.  vertebrate  animals,  except  in  the  class  Aves, 

The  interruption  or  deficiency  of  the  Fal-  where  the  right  tube  becomes  atrophied  at 

locnan  tube  in  the  female  is  a  malformation,  an  early  period,  while  the  left  alone  is  de- 

vhicfa  represents  a  normal  condition  in  the  veloped. 

Biale.  In  the  human  subject  each  ovary  is  pro- 

Tbe  parovarium  exhibits  parallel  stages  of  vided  with  its  proper  oviduct,  which  serves 

dereiopment  and  retrogression  with  its  corre-  to  convey  the  ova  from  either  side  to  the 

iponding  ovarv  at  different  periods  of  life.  central  organ,  the  uterus.    But  the  detached 

AbmnmU  Anatomy  of  the  Parovarium,  —  position  of  the  oviduct  permits  so  great  a 

So  little  attention  has  been  given  to  this  range  of  motion  in  its  free  extremity,  that, 

stnicture  in  its  natural  condition  that  accu-  not  only  can  this  be  apptied  to  every  part  of 

rate  information  regarding  its  morbid  states  the  sunace  of  the  corresponding  ovary,  but 

csn  hardly  be  looked  for.     The  so-called  the  tube  of  one  side  may  occa«ionally  serve 

hydatids,  which  are  found  at  the  outer  bor-  as  a  conduit  to  the  opposite  gland,  and  re- 

der  of  the  parovarium  in  most  adult  speci-  eeive  its  product.    Tne  action  of  the  tube, 

neas,  and  which  are  constructed  out  or  the  however,  is  then  imperfect ;  and,  when  im- 

ntperior  Mind  pouches  and  bulb  of  the  ex-  pregnation  obtains,  an  abnormal  form  of  ges- 

cretory  duct  of  the  Wolffian  body,  have  been  tation  usually  results. 

already  just  noticed  as  normal  structures.  Form  and  dhnenMknu,  —  Each  oviduct  has 

These  are  found  pretty  constantly  in  younger  the  form  of  a  conical  tube,  the  base  of  which 

Mihiects,  while  tne  hydatids  of  later  forma-  is  free  and  directed  towards  the  ovary,  while 

boo  in  the  alae  vespertilionum  are  formed  of  its  apex  is  attached  to  the  corresponding 

the  remains  of  the  canals  of  the  retrograde  superior  angle  of  the  uterus,  out  of  which  it 

parotarium.    Within  the  walls  of  these  canals  appears  to  arise. 

M  collected  occasionally  a  considerable  amount  The  form  of  the  tube  was  compared  by 

of  fluid,  and  it  is  probable  that  this  is  the  Fallopius  to  that  of  a  horn  or  trumpet,  which 

origin  of  those  larger  accumulations  to  which  instrument,  when  straightened  or  only  slightly 

the  tern  dropsy  of  the  broad  ligament  has  curved,  it    sufficiently  resembles.      Issuing 

been  applied.  ftt>m  the  upper  aiwle  of  the  uterus,  at  the 

Kint  of  junction  of  the  superior  and  lateral 
rders,  the  oviduct  commences  round  and 
narrow  (fig,  404.  e),  and  proceeds  outwardly 
gradually  and  regularly  widening  up  to  its  dis* 
tal  extremity*  where  it  contracts  somewhat 
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intcrvsU.     Bot  ll 


n  a  widely  flexuiMilics,  which  produce  in  ufKinDcccf 
exnanded  runnel' shapeil  oritice.  In  the  luiter  contraction  at  intcrvsU.  Bot  llut  no  locti 
half  of  it«  course  the  tube  exhibits  certain    contraction*  reallyexiMitrendcredeiiitniibT 


^.404. 


Ltjl  FallepioH  tahtftom  m  oiImU.    (AJter  Ritkard.} 
a,  paviliiKi  and  flmbri*)-,  A,  body  of  the  (nbc;  e,  abdomiiiKl  orifice;  d,  (Dbo-ararian  )i)[>m«nt  uid  fiafa; 
I,  rouod  ligamanl. 

distending  the  tube  with  air  or  water ;  a  pro-  the  ovary,  and  the  round  ligsmenl  j  th*  far- 
ces) which  in  variably  re  moves  this  ajipearance,  mer  posteriorly,  and  the  tatter  anEeriorii-  i* 
and  serves  to  demonsitrate  the  uniform  and  the  nutiiral  poaiiion  of  the  parts,  tlie  tobt; 
equable  enlargement  of  the  canal.  viewed  from  without,  appear*  to  qtnng  hn 

The  length  of  the  cube  vanes  in  different  the  uterine  angle  with   a  alight   dowavifJ 

subjects,  and  to  a  ulight  extent  on  the  two  curve   {fig,  iOt.e),  and  then  iadiniiig  bon- 

sides oFthesaniesubject.   But  this  dilTerence  lontully  forwards  and  outwanb,  it  dewHIa 

is  not  nearly  so  marked   us  that  often  ob-  an  irregular  seoitcircle,  wboae  bocrndelaci^i 

served   between  the  respective  distances  of  backwards   towards   the   ovar;    (gX  ■'>'*' 

the  two  ovaries  from  the  uterus,     The  ordi-  is  placed  nearly  opposite  to  the  ccat»  at  n 

nary  range  of  length  of  the  tube,  measured  length  (Jlgi.  366.  and  4(H.).     Sucb  M  ia* 

between  its  extreme  points  and  disregMrding  are  the  relative  situations  which  these  ff 
the  flex uosi ties,  is  3^—4)";  but  the  curvature  .  exhibit  when  spread  out  eqaadistaMl;  >r^ 

and  flexuosities  add  usually   1 — 1^"  to  this  each    other:   tdthough   it    is   protaaU*  ifa* 

leiwth.  during  life  they  are  more  mlUpaed  sbJ  ^ 

The  br«ftdth  of  the  tube  is  considerably  closer   together,  —  the   anterior   wall  ctf  i*< 

greater  at   the  distal  than  at  the  proximal  tube  then  being  in  appositiou  with  At  udn 

end.     Just  at  ihe  point  of  emergence  Irom  and    back   of   the   bladder,    while  its   p*^ 

the  uterine  border,  where  the  tube  is  tirni  and  terior  wall  corresponds,  at  its  rtaut,  'rt 

cord-like  (fig.  *04.  r),  its  external  diameter  the    ovary,   the   superior    border   with  iW 

is    1^ — f".     From   this   point   it   gradually  siiiall  intestine,  and  the  inferior  with  lb«  k^ 

increaies   in  breadth,  and  becomes  solder,  so  of  peritoneum   by   which   the   tulw  >  ■' 

as   to  assume  the  general  appearance  of  an  tachcl  to   the  broad  ligament.     The  m** 

intestine.    The  meuii  dismeier  of  the  tube  is  or   abdominal  end  of  Ac  lube  ■*  (oNnlr 

fiiiKid  at  about  three-fifths  of  its  length  (b)  directed  inwards  and  backwards,  tomds  tkr 

from  the  uterine  end,  where  it  measures  H'"  t  distal  extremity  of  theovarr,  iu  dose  pw*>- 

fifom  this  point  the  enlarpemcni  is  more  rapid,  mity  to  which  it  is  preserved  by  me— ■  a*  "* 

until  the  greatest   diameter   is  attained  just  tubo-ovarian  ligament  (j^s.  9M.  ■  m'  "^ 

before  the  terminal  contraction  occurs,   and  d), 
here  the  transverse  measurement  is  3'".  The   fold    of   poitooeum    (fo.  404./L 

SUiuilioit  and   connrchinu.  —  ()f  the  three  which  connects  the  lube  with  llie  ■«■  ^ 

siructurea  termed  appendages  which  arise  in  tion    of   the    broad    tijtament    h.shkIi*''  * 

a  triangular  form  from  the  superior  angle  of  mesentery  and  serves  to  coorcy  btwd-ifw*" 

the  uterus,  the  Fiillopian  lube  occupies   the  and  nerves,  as   well  as  ■  -   -  "^  '"'' 

apex  of  the  triangle,  white,  at  nearly  equal  in  its  place,  and  to  llmi 

ditianct's  from  it  are  insertnl  the  ligament  of  constitutes  that  portion  of  the 
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Ifmwd   the   middle   wing.      The   Piillo|iiBD  greater   rreetloni  of  moTenient  ii  [lennitted. 

lubeoccupje*  the  entire  upper  border  of  this  The    greatest    breudth   of  the  mesentery  it 

vine,  Mid  receives  from  it  a  complete  perito-  found  nt   a  distance  of   iwn  third*   of   iU 

ned  inveatnwni,  except  along  the  luwer  bor<  lenj^h  (rant  the  uterine  eiilremitr,  aod  here 

der  or  line  of  junction  of  the  two  "iirfRce*  of  it  measures   1}".     From   this   points  slight 

membrane  composing  it,  at  which  line  the  ves-  narrowing   occurs,  iind  the   membrane  -ter^ 

KltandoerveienLer.  Thuslhetubereitemble*  minaie*  in   en  abrupt   margin  1^"  m  length, 

in  iQte^tlI}e  in  the  mode  of  iis  investment,  which  extends  from  the  lower  border  of  the 

but  with  this  difference,  that  the  peritoneal  mouth  of  the  tube  to  the  bulboud  extremity 

coat   ii   more  loosely   applied,  especially  in  of  the  ovary. 

jouDg  lutgecti  ;  where  the   convoluiioiii  of  Thia   border,   which   is  thickened   by  the 

the  tube  are  more  distinctly  marked,  and  lie  addition  of  a  layer  of  mncoiis  membrane  do- 

frre  within  the  sheath,  which  does  not  follow  rired  from  ibe  mouth  of  the  pHllopian  tube, 

their  windings  (Jig.  416.).*  constitutes   the  tubo-ovarian   lii^mcnt   iJSg, 

The  tuhaT  mt~tenierv  (Jtg.iOi./)  is  tri-  4<H.  d). 

ai^lar,  or  somewhat  blciform  in  shape.     Its  Separate  pnrU  and  diviiiaiu.  —  The  full  es- 

mrrow  pointed  end  is  directed  towards  the  tent  of  the  Fallopian  tube  cannot  be  aacer- 

uterus,  where  the  tube  has  scarcely  any  ca-  taineil  until  the  entire  canal,  in  its  interior, 

pacity  lor  independent  motion  ;  but   as  the  has   been   laid  open.     The  tube  which,  ex- 

depth  of  the  mesentery  increaxes  outwardly  ternally  viewed,  appears  to  spring  from  the 

^.405. 


KfU  FaOapia,  hiii  laid  apt*.     From  m  tubiU  •ekakadnot  hormi  eiUdra.    (AJUr  Jlkliard.) 

»)infr  frc 
irnnJibu 


oTuiiB  ligimcnt  and  (hogu  j  /,  ovary  i  g,  round  ilgimnn 

superior  angle  of  the  nterui,  is  thus  seen  to  (gabriie),  {Jig.  404.  a  a}  give  to  that  part 

commence  by  a  small  orifice,  oitium  uterintim,  the  torn   and  jaeged   appearance  luggeslive 

upon  the  inner  surface  of  the  uterus.     This  of  the  idea  that  it  has  been  bitten  or  torn, 

nnfice  conducts   to  a   narrow    canal    (Jig,.  a»   expressed   in    the   name,   mortmt  JiaboH, 

*0i.  e  and  406.)  which,  after  traversing  the  applied  by  ancient  writer*  to  this  part.     Each 

wall*  of  the  organ,  and  fonstituling  the  pan  of  these  parts  exhibit  peculiarities  ofitruc 

"'man,    expands  into  a  gradually  widening  ture,  requiring  a  special  description. 

tube  (J!g.  405.  c),  whose   form   nearly   cor.  Interna/,  nr  ulerinr  orrfii-e,  oititM  uleriHum. 

responds    with    the    external    conhguraiion  —  This  orifice,  which  ought  to  be  regarded 

of  ihe  part.     Towarda  the  extremity  of  this  as  marking  the  termination  rather  than   the 

ranal,  a  sudden  contraction  occum,  coosti-  commencement  of  the  tube,  is  found  at  tlw 

tilting  the  external  orifice  of  the  tube,  otlmm  extremity  of  a  short,  funneUhaped  conduit, 

™''*«'^  (/«.  404.  c).     But  this  does  not  (jS^.  405.  a)  which  leads  from  the  general 

Jorm  the  termination  of  the  oviduct,  for  the  cavity  of  the  uterus  into  the  upper  and  outer 

Uter  immediately  wiilcns  into  the  trumpeU  ani>te  on  either  side   of  that  organ.     Here, 

like  onfice  {in/indAuium).    whose    margin,  while  there  is  no  Bl)rupt  line  of  demarcation 

>plil  up   mto   numerous   fringed   processes,  to  indicate  the  point  of  commencenient  of  the 
canal,    the   chaimcteristic    structure   of  the 

•  P«  a  ftirth*!  UTount  of  th.   rcfl«tion>  of  "'5"'"'  ■"".">"'  membrane  gt»dualiy  ceaaea. 

Fcntoneuoi,  which  enclose  the  ntftlnc  appendices  ^"^   peculiar   arrangement   of   its   capillary 

■•'"UgsmtaLiof  th«  L'tems,"  in  Ibis  article.  vessels  and  the  orifices  of  the  uterine  glands, 

4<1  4 
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can  no  longer  be  ducerned,  and  a  slightly  should  be  regarded  aa  the  true  < 

plaited  condition  of  the  lining  membrane  of  while  the  short  infundibalar  c 

the  canal  begins  to  be  distinguishable  {fig,  it  from  the  uterine  cavitj  should  he 

405.  h),  sidered  a  portion  of  that  cavity. 

At  this  precise  point  is  found  the  true  in  fact,  the  comu  of  the  ntcrus  io 

uterine  orince  of  the  canal,  the  diameter  of  The  peculiar  form  of  this  portioo  of  the  tahe 

which  varies  in  different  subjects,  but  is  rarely  is  not  without  interest,  for  it  appevs  lo  ae 

of  lai^er  size  than  suffices  for  the  easy  pas-  to  offer  a  probable  explanatioo  of  the  oee^ 

sage  of  a  common  bristle.    The  true  diameter  sional  detention  of  the  impregnated  onn,  is 

of  the  tubal  cavity  at  this  point  is  best  ex-  its  passage  through  this  divisioii  of  the  o«v 

hibited  by  a  transverse  section ;  for  when  the  duct,  where  its  developmeot  prodnees  the 

canal  is  laid  open  lon^tudinally,  and  its  walls  variety  of  extra-uterine  pregnancy  tovei 

are  separated  as  at  6,  m  fig,  405.  this  portion  by  Breschet  interstitial, 
of  the  interior  of  the  tube  appears  to  have  a        Canal  of  the  body  of  ike  tabe,  —  While  tke 

greater  diameter  than  it  actually  possesses  portion  of  the  I^lopiui  tube  already  6s 

when  the  parts  are  closed,  and  m  a  natural  scribed,  as  contained  within  the  sohstsaee  of 

state.     In  some  subjects,  however,  and   in  uterine  walls,  is  rightly  termed  its  otcriae  or 

certain  conditions  of  the  tube,  the  uterine  fixed  portion,  the  main  part,  which  is  o* 

orifice  may  be  sufficiently  patulous  to  admit  temal  to  them,  constitutes  the  five  portioa 

of  the  passage  of  a  fine  probe.  This  also  is  traversed  in  its  entire  knglk 

Uterine  portion  of  the  tube,  pan  uterma,  —  by  a  canal,  the  form  of  which   coiregpoadi 

This,  as  just  stated,  is  the  portion  of  the  ovi-  generally  with  that  of  the  tube  itself    It  is 

duct  which  traverses  and  is  included  in  the  occupied  by  numerous  longitudinal  IbUi  of 

substance  of  the  uterine  walls.     Its  leneth  the  lining  membrane  {fig*  405.  r),  which  iic 

will  vary,  in  some  degree,  with  the  varying  so  closely  placed  as  to  convert  the  chsaod 

thickness  of  those  walls,  in  different  subjects  ;  of  the  tube  into  a  series  of  minute  cBuBsry 

yet  not  entirely  so,  because  this  canal  does  canals.     These  folds  never  disappear  b?  d»- 

not  pierce  the  uterine  parietes  in  a  direction  tension  like  the  folds  and  ftirrows  upoe  assy 

perpendicular  to  their  surfieure,  but  traverses  mucous  surfaces,  such  as  the  onophagni.lM- 

them  in  an  obliaue  manner,  while  the  tissues  der,  &c. ;  but  they  are  true  plicatioas»  fte 

become  gradually  attenuated  around  it,  in  a  the  valvulsB  conniventes  of  the  small 


direction  from  within  outwards  {Jig,  405.  hY     tine,  as   pointed  out  by  Bf.  Richard,  vho 

the    " 


But  the  course  of  the  tube  through  the  has  very  accurately  described  thi 
uterine  walls  may  be  still  more  satisfactorily  ment.*  Each  of  these  is  c«Niipoaed  of  tvo 
traced  bv  the  aid  of  a  section  made  down  to,  layers  of  mucous  membrane  united  together 
but  not  laying  open,  the  canal.  The  peculiar  by  cellukr  tissue.  Their  directioo  n  ooa- 
white  colour  of  the  tube  is  thus  made  to  con-  stantly  parallel  with  the  axia  of  the  tube.  Is 
trast  strongly  with  the  surrounding  darker  the  uterine  region  of  the  ovidnct,  they  too- 
uterine  tissue ;  and  this  peculiarity  is  ren-  stitute  two  or  three  sonall  projectii^  snl 
dered  more  striking  when  a  fine  injection  of  rigid  crests,  forming  the  little  capillary  chsa- 
the  part  has  been  made.  The  canal  of  the  nets,  but  in  proportion  as  they  advance  lo- 
tube  may  thus  be  readily  traced  from  its  wards  the  outer  part,  they  become  man 
infundibular-shaped  commencement  running,  elevated  and  numerous,  and  at  8  or  3fia|cn' 
in  the  first  half  of  its  course,  in  a  direction  breadth  from  the  uterus  commence  the  \»ft 
obliquely  upwards  and  outwards,  and  in  its  floating  folds  which  are  prolonged  m  6r 
remaining  tialf,  either  horizontally  outwards,    as  the  parilion.    These  floating  pbiti  tit 

from  4  to  6   in  number ;  they   acipiire  i 
Fig,  406.  breadth  of  ^--S^'^  and  are  tbemselfo  ro* 

vered  by  an  infinite  number  of  little  croCk 
often  imbricated  the  one  upon  the  oth^. 
and  intercepting  between  them  little  a^- 
lary  canals.  On  a  level  with  the  Moim- 
nal  opening  these  large  fblda  cease,  the  tasfl 
ones  onlv  remaining;  but  still  oaeoftbrw 
large  folds  always  extends  beyood  the  on- 
fice. 

External  ofiflee,otimm  aMNSMir.  —  Iha 
occupies  the  bottom  of  the  fumd-ohsH 
expansion  or  trumpet-like  end  of  the  ovi- 
duct, and  is  formed  aimplv  by  a  cuortrictioa 
Emtranf   of   ihe  Falhpian  hAe  into  ike   utorim    of  the  tubal  walls  at  a  short  diatnee  ^M 
etnitv,  duuetod  dmo%  to  d^  mueoua  memhrame,    ^^  irregulariynotched  mamn  m  whch  thef 
whiek  i«  hfi  umopmmL    {Ad  Nat.)  terminate.      The  aperture  n  fiiuged  ai  » 

entire  circumference  by  the  plicatioas  of 
or  more  commonW  turning  rather  suddenly  the  membrane  already  descrihea  (fig»^^^ 
downwards,  and  forming,  with  its  first  di-  These  radiating  towards  the  cenoe  ifp^ 
rection,  an  angle  of  60**  {fig,  406.  and  431.).    aeariy  to  obstruct  the  entrance  of  the  ti^* 

Strictly,  the  Fallopum  tube    should    be 
deemed  to  commence  at  this  point ;  and  this  «  Thtee,  pi  Sh, 
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which,  ho«efer.  during  the  middle  period  of  le*fle»,   whicb   are  merely  coDtiniialionB  of 

file  k  imially  of  uilfictent  ntpecity  to  admit  the  larger  and  imtller  plice  lining  the  carity 

"    of  the  introduction   of   a  moderate^  of  the  tube.     These  foldi,  which  are  irregU' 

ntheter.        The    conitriction    which  larly    though    oHen    very   closely    tet,    con- 

tbii  aperture  it  not  occaiioned  by  any  verge  towards  the  centre  of  the  orifice  of  the 

thidLcninf  nor  other  alEeration  of  texture  in  lube,  and  in  tome  caae*  appear  by  their  pro- 

Ehe  wilU  of  the  tube,  so  that  after  the  parts  fusion  almost  to  block  up  the  enlrance  of  the 

bale  been  laid  open,  it  ii  often  difficult  to  canal.     The  office  of  these  folds  is  doubtlew 

detcnnine  the  exact  scat  of  the  previously  to  receive  and  entangle  the  delicate  ovum  in 

exiitiaK  orifice  by  any  mark  except  that  of  a  one   of  the   numerous   channels   which  are 

■light  diminution  in  breadth  of  the  walls  at  formed  between  the  sets  of  leaflets,  and  so  to 

iliM  spot.  conduct  it  infallibly  into  the  common  orifice 

7)r  PaMom,  or  Infimdibtdttm  consists  of  towards  whiuh  they  all  converge, 
the  expanded  or  trumpet-nMUtbed  portion  of  &o  great  is  the  variety  perceptible  in  the 
tbe  tube  which  lies  between  the  orifice  Jiut  conformation  of  this  structure  in  diSiM«nt  sub- 
described  and  the  fringed  mai^n  in  which  jecis,  that  it  would  be  difficult  to  find  any 
the  tube-walls  actually  termitwte.  No  por-  two  in  which  a  precisely  similar  Brrangement 
tion  of  the  Fallopian  lube  is  so  variabfe  in  of  parts  obtained.  Even  in  the  same  body 
brtn  and  construction  as  this,  and  yet  none  there  is  often  a  material  diSerence  in  the 
11  of  rucb  importance,  for  upon  the  peculiar  pavilion  of  the  two  sides.  And  these  varieties 
ronitniction  of  this  part  depends  the  special  Hre  not  attributable  to  mere  individual  pecu- 
sctton  of  the  oviduct  in  jirasping  the  surface  linritiet  of  form,  but  they  appear  to  bear  a 
of  tbe  ovary,  and  receiving  and  conveying  certain  relation  to  the  age  of  the  person  in 
■wav  the  ovum.  whom  they  are  found*,  and  consequently 
The  representations  which  in  illustrated  to  the  period  of  functional  activity  or  other- 
irnHis  usually  accompany  the  description  of  wise  oi  the  structureii  of  which  they  form  an 
this  part  serve  to  give  but  a  feeble  notion  of  iinportart  part.  Thus  in  young  subjects, 
the  beauty  of  its  construction,  apparently  be-  after  the  age  of  puberty,  and  in  those  who 
tauie  the  Mdvice  of  De  Uraaf,  thai  their  have  borne  few  children,  the  parilion  exhibits 
structure  should  be  examined  under  water,  that  richness  and  profuuon  of  folds  and 
has  been  commonly  neglected.  But  without  fringes  which  is  represented  in  J^(.  404.  and 
ibe  support  derived  from  a  fluid  of  greater  419.  while  in  multipaise  and  those  advanced 
density  than  the  atmosphere,  the  extremely  in  life  a  greater  simplicity  of  form  in  this 
delicate  plicK  and  friiues  with  which  the  ex-  part  is  commonly  observed  ;  but  between 
panded  mouthpiece  oTthe  tube  is  beset,  col-  these  extremes  every  variety  of  arrangement 
i^MC  and  exhibit  nothing  more  than  a  ge-  mav  be  observed. 

■KTsI  indication  or  outline  of  their  true  form.  In  the  foetus,  and  in  very  young  subjects, 

""     I    thus   examined,    the    pavilion    in  the  margin  of  the  pavilion  is  neariy  evenly 


Sung  and  healthy  subjects  is  observed   to     circuinr.     This  form  is  also  seen  in  adults  ir 
ftinnel-sbaped,   and    to    have    arranged      those  rare  cases  where  the  prolongation  or 
I  folds  and      one  of  the  Gmbrin   along  the  tubo-ovarian 


Portiim  iif  FaOapkai  tiJitfivm  m  adth.     {Afitr  SidiarJ,) 


liganieot  does  not  occur,  but  commonly  the  unique  in  the  animal  economy,  via.,  the  con- 
margin  is  tmeven  or  scolloped,  as  shown  in  junction  of  a  serous  with  a  mucous  mem- 
fy.  407.  brane.  The  line  of  junction  of  these  two 
At  this  point,  the  opportunity  occurs  of  .  lUfhsnl,  Thtes,  Ansbnnis  dts  Trowss  •)• 
n  arrange  ment  of  parts  which  is  i'Ciiru.  chts  la  Fcmne,    1851. 
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sur&cei  may  here  be  traced  along  the  mar-  oiHrgini  are  in   lonte  caaea  eeand;  ovmk, 

gin  where  the  tube  wail  tertninates.     Here  like  those  of  the  tubal   plicae  while  iaotbcr 

die  peritonea]  or  outer  covering  of  the  tube  inatancea   tliey  are  lo  Gariy  iniftti,  u  to 

may  be  observed  to  cease  suddenly   in   [he  require  the  use  of  a  lena  lor  their  eunn- 

fbnn  of  a  disiincl  boundary  line,  as  in  the  tion.     The  greiiter  namber  of  tbew  balra 

example   repreKnted  in  fig.  407.      But  oc-  are  attached  (u  the  (idea  or  marpM  of  the 

caaionaliy  the  peritoiieul  coat  in  prolonfied  infuDdihulum   by  their   narrower  eitnamj 

upon  rhe  base  of  the  principal  leaflets  which  only,   like   leaves   thickly  clu^ered  tn  iIm 

crest  the  end  of  the  canal,  and  in  that  cose  branches  of  a  tree,  while  the  more  obtuicn- 

a  closer  examination  is  necessary  in  order  to  tremity  of  each  leaflet  is  left  Iree,  ^tparrnllf 

discover  the  line  of  union  between  the  mu-  with  tne  object  of  increasing  the  eitm  of 

cous  and  the  serous  surfuces.  sitrfuce   of  the  tube-mouth,  which  bui  te 

The  fiiabritr,  ladniix  (auii),  or  nurnu  dia-  applied  to  the  superficies  of  the  orsry.    Bat 

boU.  — The  structure  and  compofl'tion  of  these  very  ntmmonly  one  or  two  finbriB  ire  sb- 

appendages  differ  in  no  respect  from  those  of  served  to  be  firmly  attached  by  both  caK 

the  plicse  or  folds  of  which  they  are  merely  while  the  body  extends   horiaootally  is  He 

continuations.      These  Gmbris  present  many  form  of  a  flattened  band  among  the  rest  of 

varieties  of  form,  but  are  generally  either  pe-  the  fringes,  ta  at  fig.  40t4.  d.    The  bicki  of 

tiolate,  laaceolate,  or  airoply  filiform.     Their  these  are  always  covered  by  a       '' 

Fig.  408. 


AbiimiMal  tad  of  right  Falh^nltJic  from  at  oOmIL    (Afttr  KdmrJ.) 

rr^larly  formed  ;  t  c,  bristle  passed  through  sn  ■cfcamr  psvilion  ;  it,  botitoMsl  te^ 

....   _.  .L_  ._L_  .  __^^  [,y  j^g  g[  jiij  fimbria  havinR  both  ends  Sxtd;   m  L  w«^ 

,. .  Dliibly  the  temiiul  portion  of  the  WoltBan  daft.     (N*  ^  •*■ 

Lplanatian.)    >,  body  of  Pullopiui  lube ;  jI,  ovary.    The  tabo-OTarian  ligament  and  bn^  ■- 
well  developed  in  this  apecimen. 

of  the  serous  membrane.     It   is   difficult  to  Tie  Tyia-ovmmi  Ugamail  «W,/ri^n.— 

imagine  a  use  for  ihem  unless  tlii^y  are  placed  This  so-called  li^^ment  (fig.  408.)caaB>t)c< 

there  as  a  aBreguard  to  diminish  the  risk  of  one   of  the  fimlirtse.  which    b  alnvot  n*- 

a   retrograde  movement  and  escape   of  the  stantly  prolonged  upon  the  outer  tnirpa  <* 

ovum  Biter  it  has  entered  the  lube  along  one  bnsc  of  the  triangular  mesentery  of  the  tntr 

of  the  furrows  formed  between  the  pllcfe.  Eslcnding  in   the  fomi   of  «   ilifbt  faro* 

The  length  of  the  fimbrite  ranges  from  ^"'  or  channel  (fig.  40t.  d  and  fig.  4(U.  r).  t*- 

to  i".      The  principal   leaflets,    being    con-  iween  theouier  exircmityol  theoTVTS»iih 

tinualions  of  the  4  —  6  main  plicz  of  the  tube,  inner  or  lower  bonier  ol'  the  tube.  H  i*  ^ 

exceed  the  reat  in  size,  and  these,  spreading  gincd  on  either  side  by  a  row  of  laietv  p*- 

like  rays,   form   the  mure   salient  points  nf  lesalng   shapes   as   variable   aa  those  *nt 

the  fringes,  while  the  intennediale  spaces  are  chimcteriie  the   rest  of  the   leaatf'  iwc^ 

filled  up  by  the  smaller  appendiigcs,  Theiie  leaflets,  ai  well  as  the  furto*  bemo 

Intermixed  with  [he  latter  are  oflen  seen  them,  are  backed  by  a  cootinuBtioB  <K  i^ 

minule   pedunculated   cysts,    and  .especially  peritoneal  fold   or   meieotery.    wbick  'r*'* 

little   white   hard   grains,   the  size  of  millet  enclosing  the  tube,  here  tenniDate*  «l*i^* 

seeds,  first  noticed  by  De  Oraaf.      Similar  on  a  level  with   its  mouth,  ami  that  n  jrr- 

grains  are  often  observed  upon  the  mesentery  duced  the  appearance  of  a  li|.aiaiiil.  vktv 

ofthe  tube,orattached  to  theoutersurfaceof  use  i«  simply  to  preserve  the  tubal  tfifcT  •' 

the  tube  itself  Olg.  404.).  contiguity   lo   the  ovary;    but    tboc   »  k' 
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nuon  to  think  that  it  performs,  as  the  an«  the  penis  and  clitoris,  and  that,  as  some  have 

cieot  snatomists  supposed,  the  office  of  a  supposed,  the  tube,  when  filled  with  blood, 

muscle  io  drawin<^  these  parts  together.  b  capable  of  erection,  for  which  conjecture 

The  length  of  the  tubo-ovarian  ligament  there  appears  to  be  no  good  foundation,  it 

determines  the  dibtunce  to  which  the  mouth  is  impossible,  in  the  absence  of  a  contractile 

of  the  tube  can  be  separated  from  its  corre-  fibrous  coat,  to  explain  those  movements  of 

spondiog  ovary.    This,  in  most  instances,  is  the  oviduct,    which  must  necessarily  occur 

•ufficient  to  permit  the  tubal  orifice  to  be  whenever  the  abdominal  orifice  is  applied  to 

euily  applied  over  any  portion  of  the  gland  the  surface  of  the  ovary  —  or  that  peris* 

of  the  same  side ;    so  that   from  whatever  taltic  action  of  the  tube,  witnessed   by  Bi- 

part  of  the  surface  of  the  ovary  an  ovum  is  schoff  in  the  Guinea-pig,  by  means  of  which 

dMchsrgeu,  the  reception  of  the  latter  by  the  the  ova  are  carried  backwards  and  forwards 

tube  is  rendered  possible  by  the  range  of  within  the  canal.     See  p.  611. 

motion  which  the  mouth  of  the  tube  enjoys  With  a  view  of  resolving  the  doubts  raised 

in  relation  to  the  ovary.     The  average  length  by  these  conflicting  statements,  I  have  micro- 

of  this  ligament,   measured  from  its  com-  scopically  exumined  the  fibrous  coat  of  the 

menceoient  at  the  margin  of  the  ovary  to  the  oviduct  in  the  human  subject  at  difierent  pe- 

centre  of  the  tubal  orifice  is  iy\  riods  of  life,  as  well  as  in  several  genera  of 

Structure  of  the  coats  or  tunics*  —  The  Fal-  mammalia,  and  especially  in  fc^imia.  Bos,  Cer* 

lopiao  tube  is  composed  of  three  coats :  —  vus,  and  Delphi nus.     With  regard  to  these 

▼ix.,  1.  an  external  investment  of  peritoneum ;  latter  examples,  I  find  the  evidence  of  the 

2.  a  proper  coat  composed  of  fibrous  tissue  ;  presence  of  a  smooth  muscular  layer,  consti- 

siiJ  3.  a  mucous   lining  covered  by  epithe*  tuting  the  middle  coit  of  the  oviduct,  more 

lium.  or  less  decisive  in  diifcrent  genera,  but  the 

The  tube  has  been  already  described  as  existence  of  such  a  coat  whs  most  satisfac- 

nrnning  horizontally    within   two    folds   of  torily  determined  in  Delphinus  phocaena  (pr^- 

pehtoneum,  formed  by  the  upper  border  of  nant).      Here  not  only  were    the  smooth 

the  lesser  wing,  or  ala  of  the  broad  ligament,  muscular  fibres,  collected  into  long  bundles, 

which  serves  also  to  form  its  mesentery,  and  easily  distinguished,  but  they  were  still  more 

to  connect  it  with  adjacent  parts.    This  fold  distinctly  shown  at  the  broken  extremities  of 

eocirclet  the  tube  somewhat  loosely,  and  con«  the  latter,  which  exhibited  the  characteristic 

ktitates  the  peritoneal  coat.  fusiform  terminations  of  the  individual  fibre 

Between  this  covering  and  the  middle  or  pro*  in  such  a  manner  as  to  leave  no  doubt  as  to 

per  6brous  coat  of  the  tube  is  found  a  small  the  muscular  nature  of  the  tissue  forming  the 

quantity  of  fine  and  rather  tough  connective  principal  portion  of  this  coat,  which  contained 

tissue,  which  serves  to  bind  these  coats  to*  besides  an  abundance  of  nuclear  elements  and 

l^ether.    This  intermediate  tissue  being  more  common  fibres  of  connective  tissue. 

abundant    in   quantity  towards  the   uterine  With  regard  to  the  human  subject,  it  ap- 

end,  permits  a  greater  freedom  of  movement  pears  to  me  that  the  assertion  that  the  middle 

of  the  serous  investment  of  the  tube  in  this  coat  of  the  oviduct  contains  only  fibrous  tis- 

region  than  at  the  opposite  or  free  extremity,  sue,  may  have  been-  based  upon  the  examina- 

wbere,  in  most  aubjects,  the  serous  and  pro-  tion  of  specimens  taken  from  females  advanced 

per  coats  cannot  be  separated  without  much  in  life  ;  for,  applied  to  such  specimens,  the 

difficulty.  statement  is  generally  true,  but  in  younger 

The  middle  or  fibrous  coat  has  been  very  subjects,  and  when  the  proper  reagents  have 

isenerally  regarded  as  containing   muscular  been  used,  I  have  experienced  no  difficulty  in 

iibreK,  and  as   having  a  contractile  power,  finding  more  or  less  satisfactory  evidence  of 

>amorini    described    external,    longitudinal,  the  presence   of  smooth    muscular    fibres, 

and    intenud   circular  fibres,  and  his  state-  provided  only  that  a  sufficiently  high  power, 

ment  has  been  reasserted  by  Meckel,  Boivin,  and  the  mode  of  illumination  suitable  to  the 

Velpeau,  and  many  others.   By  Kolliker,  also,  discrimination  of  such    tissues,  were    em- 

the  middle  layer  of  this  tube  is  regarded  as  ployed. 

a  smooth  muscular  coat,    composed   of    a  ft  must  be  observed,  however,  that  the 

double   layer  of   fibres.     These  statements  condition  of  this  tissue  is  very  varial>le.     In 

have  been  called  in  question  by  Robin  and  some  subjects,  the  greater  portion  appears  to 

Richard,  wbo  assert  that  there  are  in  the  consist  of  nuclear  elements  which  here  and 

proper  wails   of  the  oviduct  only  fibres  of  there  are  seen  intermixed  with  fusiform  fibres 

cellular  tissue  and  fibro-plastic  elements,  but  of  greater  or  less  length.    In  other  instancesi 

no  muacuUir  fibres  of  organic  life.     M.  Ri-  the  tissue  is  more  distinctly  fibrillar,    the 

chard  dedarea  that  it  is  impossible  to  recog-  fibres  beine  collected  in  bundles  consisting  of 

niae  two  diatinct  layers,  at  least  they  can  be  flattened  filaments  with  distinct  fusiform  ter- 

only  artificially  produced.    The  number  of  minations  intermixed  with  bundles  of  white 

longitudinal  fasciculi  appears  always  to  ex-  fibrous  tissue ;  while  in  some,  and,  I  believe, 

reed  that  of  the  transverse  fibres,  but  these  generally  in  older  subjects,  the  latter  form  of 

eiementa  are  interlaced   in  every  direction,  fibre,  as  just  stated,  uboundn,  and  appears  to 

both  longitudinally  and  transversely.  constitute  the  principal  portion  of  the  middle 

The  question  is  important,  for  unless  we  coat  of  the  tube, 

ronsidcr,  with  Haller,  that  the  proper  tissue  The  arrangement  of  the  fibres  constituting 

of  the  tube  reaembles  the  cavernous  body  of  this  coat  is  chiefly  in  the  direction  of  the 
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Axis  of  the  tube.  This,  indeed,  appears  to  be  like  the  tube  itael(  a  citnre,  the  eoaeMjr 
entirely  bo  at  the  surface;  but  deeper  towards  of  which  looks  towards  the  side  of  the  onry, 
the  central  canal,  numerous  flat  bundles  cross-  The  artery,  which  is  lodged  in  the  wAwaacc 
ing  the  former  at  right  angles  are  encoun-  of  the  mesentery  of  the  tube,  takes  a  •hsbUy 
tered,  and  these  become  more  abundant  still  sinuous  course,  parallel  with  the  otidact,  m4 
nearer  to  the  mucous  membrane,  although,  so  at  the  distance  of  one  or  t  vo  finger  bresdikf 
far  as  I  have  been  able  to  trace  them,  they  do  from  it.  Situated  in  the  middle  of  the  tt^ 
not  constitute  so  distinct  and  separate  a  layer  mentous  cellular  tissue,  which  exists  bctven 
as  the  outer  longitudinal  stratum.  the  two  layers  of  peritoneum,  it  passes  cos* 

The  general  condition  of  the  lining  mem-  stantly  behind  the  organ  of  RoseosBiillcr ;  so 
brane  of  the  tube,  and  its  peculiar  arrange-  constantly,  that  keeping  this  rebtion  in  mmd, 
ment,  having  been  already  described,  it  is  one  could  immediately,  if  the  neighboarisg 
only  needful  here  to  explain  the  composition  organs  were  removed,  distinguish  tMaatcrior 
and  texture  of  this  coat.  This  membrane,  from  the  posterior  fiice  of  the  leaser  ww^  of 
although  commonly  regarded  as  a  mucous  the  broad  ligament.  The  artcfj  is  accosH 
membrane,  contains  neither  discoverable  panied  by  the  two  veins  of  the  tohe,  and  sur- 
ghinds  nor  villi.  It  is  composed  of  a  very  rounded  by  very  delicate  Dervous  filsairnM 
delicate  pink  or  white  sofl  layer,  consisting  "  The  branches  furnished  by  this  mtaj 
of  undeveloped  connective  tissue,  mixed  with  are  lateral  as  well  as  terminaL  The  latcnl 
numerous  fusiform  formative  cells.  branches  are  generally  three  in  noaber.  TW 

This  thin  layer  is  united  to  the  fibrous  coat  first  entera  the  inner' third  of  the  body  of  the 
by  a  small  quantity  of  submucous  tissue,  tube,  at  a  distance  of  three  or  fiior  emfd- 
which  is  also  found  lying  between  the  metres  from  the  uterus  ;  the  second  soppbes 
folds  of  membrane  formmg  the  plice,  or  the  middle,  and  the  third  the  outeroMMt  ex- 
ridges,  and  serving  to  connect  together  the  tremity  of  the  oviduct.  Theae  three  braacka 
two  layers  of  which  they  are  composed.  before  arriving  at  the  tube  bifurcate,  the  tvifpi 

Covering  this  coat  upon  its  inner  surface  resulting  from  which  bifurcations  are  directed 
is  a  thin  layer  of  long  cylindrical  epithelial  the  one  to  the  r^ht  and  the  other  to  the  M 
cellsofa  form  peculiar  to  the  Fallopian  tube,  to  inoscukte  with  each  other.  From  tka 
of  which  Henle  has  given  a  minute  account.*  resulu  a  series  of  arches  fiinnahiw  bnackei 
These,  which  are  conical  or  filiform,  are  fur-  to  every  portion  of  the  body  of  the  tabe. 
nished  with  an  oval  flattened  nucleus,  and  The  innermost  bifiircnting  branch  anastoaosci 
have  at  their  broad,  unattached  end  a  dis-  with  a  branch  derived  firom  the  proper  srtffi 
tinct  row  of  cilia.  These  cells  may  be  traced  of  the  uterus,  so  that  m  well-aiarked  saslop 
through  the  entire  length  of  the  tube,  from  between  the  distribution  of  the  tubal  arten 
the  uterus  to  the  free  border  of  the  fimbriae,  and  that  of  the  mesentery  is  here  obKruUr. 
where  they  gradually  diminish  in  size,  and,  at  The  terminal  division  is  diatributed  to  the 
the  point  of  junction  with  the  peritoneum,  pavilion.  It  separates  into  a  grentff  or  km 
acquire  the  flattened  form  of  the  cells  of  number  of  tortuous  branches,  each  of  «hkk 
pavement  epithelium.  goes  to  supply  a  friitfe  of  the  pavifioo :  the 

Under  ordinary  circumstances,  and  when  tubo-ovarian  fringes  luao  receive  each  s  twif 
the  organs  are  healthy,  the  canal  of  the  Fal-  of  the  tubal  artery.  Sooietimea,  however*  • 
fopian  tube  contains  only  a  small  quantity  of  ••nail  branch  of  the  utero-ovarian  artefy.froai 
slightly  viscid  mucus.  But  when  death  has  which  it  is  detached  opposite  to  the  extoad 
taken  place  during  a  menstrual  period,  the  extremity  of  the  ovary,  eatablishcs  one  of  tfcf 
fluid  is  found  to  be  replaced  by  blood  which  anastomoses  between  the  uterine  smI  i^ 
is  usually  of  a  dark  colour,  and  uncoagulated.  utero-ovarian  vessel*  Frooi  the  coacsfti 
This  fluid  presents,  under  the  microscope,  of  the  tubal  artery  very  amall  braachcs  pr»- 
the  characters  of  ordinary  blood,  with  which  ceed  to  the  oiigan  of  RoaenmuUcr,  and  to  the 
numerous  epithelial  scales,  derived  from  the  neiichbouring  cellular  tiasue.** 
walls  of  the  containing  tube,  are  intermixed.  But  no  adequate  notion  can  he  himei  « 

Blood  vesseh  and  nrrves.  —  M.  Richard  is,  the  extreme  richness  of  suppl/  of  vessih  to 
so  far  as  1  am  aware,  the  only  author  who  this  and  the  neighbouring  orfaoa  unci,  i*» 
has  been  at  the  pains  to  examine  and  de-  a  succoaful  minute  iqjection,  the  para  ha«t 
scnbe  with  anything  like  minuteness  the  pre^  been  dried  and  preserved  in  b^laaai.  Ki«e- 
cise  arrangement  and  distribution  of  the  «>«»  vessels  which  the  opndty  of  the  p«t» 
blood-vessels  supplying  the  Fallopian  tube,  had  previously  concealed  are  thea  broiuM 
The  following  is  his  account,  the  general  into  view.  They  are  aeen  'o>»>^KP^'*^ 
accuracy  of  which  I  have  verified  by  frequent  with  the  surface  of  the  tobe^  and  nostif  caa- 
ii^ections  of  these  vessels.  ▼oiging  towards   the  finbrise*  npoa  sad  a 

"  There  exists  always  a  special  artery  for    the  substance  of  which  they  lie  as  thickl*  «• 
the  tube.     Springing  from  one  of  the  nuroe-    the  pile  of  velvet,  previously  to  ihew  ^ 
rous  branches  of  the  uterine  artery,  near  the    P«»ion  into  their  final  capillary  tcna 
angle  of  the  uterus,  this  vessel  takes  a  direc-    "  was  probably  thb  exuhcraaceof 
tion  from  within  outwards,  from  the  com-    fnppjy  that  led  aome  former 
mencemeut  of  the  oviduct,   as  far  as  the    imagine  that  the  tube  uusHasi 
neighbourhood  of  the    pavilion,  describing,    tissue,  a  structure  of  waicfa  the 

ti^jections  do  not  sufiice  lo  cmhAit  a 
*  EooTclop.  Anst.  Gen.  1. 1.  The  veins,  which  follow  the 
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u  tfae  Hterin  of  the  tube,  frequently  on-  With  regard  to  the  demonitrative  evidence 

Mtomoie   with  one    another   by   transrerse  fumiahed   by  eiperimentt  and  obKrvatioiu 

bnnchn,  which   lerre  to  connect  together  upon   animalN,   as   well   as   by  observRtions 

tlic  two  prineifial  truniiB.     These  gather  the  upon  the  human  sutyect,  relative  to  the  pre- 

wuming  blood  and  carry  it  into  ine  pleiiu  cue  oSceo  of  the  oviduct  in  the  conveyance 

of  uterine  veina  placed  along  the  tides  of  of  the  ova   from   the  ovary,  the   roUuwiog 

ths  uterus.  points  may  be  considered  as  established. 

The  lymphatics  of  the  tube  have  the  name  The  infundibular  orifice  of  the  Fallopian 
cMiinoD  source  as  those  supplying  thereat  tube,  together  with  the  fimbria  by  which 
of  the  internal  generative  organ,  its  margin  is  fringed,  at  the  time  of  the  dis- 
The  nerves,  which  are  very  slender,  follow  charge  of  ova,  becomes  expanded  over  a  en*- 
the  coune  of  the  arteries.  They  are  de>  tain  portion  of  the  ovary,  the  extent  of  the 
rived,  according  to  Dr.  Snow  Beck,  from  the  surface  covered  varying  according  to  the 
hypogastric  and  aortic  plexuses.  form  and  proponions  of  the  infundibulun) 
relatively  to  the  size  of  the  ovary. 
Functions  at  thb  F«llopian  Tube.  J"^  «.««  mammalia,  Oie  cat  for  example, 
the  infundibulum  u  sullicienily  large  lo  en- 
It  hu  long  been  determined,  with  as  much  compass  the  entire  ovary,  so  that  an  ovum 
prtcidon  as  the  nature  of  the  subject  appar-  escapine  from  any  portion  of  its  surface 
««ltyadaiits,that  the  Fallopian  tubeperforms  would  tall  within  the  receptacle  thus  provided 
thedoubleofficeof  receiving  theova  from  the  for  it,  and  be  conveyed  to  the  orifice  of  the 
ovary,  and  conveying  them  into  the  uterus,  tube,  and  thence  into  its  canal.  But  in  many 
ioi  of  receiving  the  spertnatic  fluid  from  the  animals  of  this  class,  as  well  as  in  man,  the 
uterus  and  conveying  it  in  the  direction  of  size  of  the  infundibulum  does  not  suffice  to 
ibe ovary:  the  tube  itself  being,  if  not  con-  cover  more  than  a  portion  of  the  ovair  at 
■tantly,  at  least  generally,  the  seat  of  im*  any  one  time,  half  or  a  third  it  may  be  ol  the 
pronation  ;  or,  in  other  words,  tlie  precise  entire  surface  of  the  gland;  so  that  in  all 
•pot  in  which  the  material  contact  of  the  these  cases  a  selection  must  be  made  of  the 
Bile  and  female  generative  elements  takes  exact  spot  from  which  the  discharge  of  an 
place.  ovum  is  about  to  take  place,  or  else  the 
These  conclusions  regarding  the  offices  of  ovum  would  be  lost,  by  falling  into  the  cavity 
the  oviduct,  are  deducibic  from  varioui  ob-  of  the  abdomen.  That  this  occaaiooally  hap> 
wrvatioiis  and  experiments,  both  of  a  positive  pens  is  rendered  evident  by  those  cases  in 
lod  native  kind,  made  upon  mammalian  which  the  infundibulum  is  glued  as  it  were  to 
saimsli,  and  the  close  correspondence  which  a  portion  of  the  ovary  by  morbid  adhesion. 
hu  been  observed  between  these  and  similar  But  while  the  extremity  of  the  oviduct  is 
(rinervations,  so  far  as  they  can  be  made  thus  immoveably  fixed,  the  process  of  ovula- 
upon  the  human  female,  iMds  also  to  the  tion  still  goes  on  from  all  parts  of  the  ova> 
conclusion  that  there  is  little  or  no  material  rian  surface  indifferently,  so  that  those  ova 
difference  between  the  mode  in  which  these  only  which  might  happen  to  be  discharged 
offices  are  performed  in  man  and  in  the  from  tlie  particular  spot  to  which  the  tube  is 
oMinmalta  generally.  affixed,  would   by  any  poaubility  enter  ita 

Fig.  409. 


HM  to  IS  many  Grsaflsn  TCnclc*  from  which  ava  bavs  b««D  r«cuilly  diKharged,  escsping 
fnntly  iota  the  cavity  of  tfa*  sbdomtD.  TIm  InAmdibalom  is  elnrd  to  the  utromltv  of  tlis  o' 
BT  Bctbid  sdbcrioo.  The  tube  Is  distended  by  scenmalsted  tTnId;  o,  ov«tti  i,  inhndlbnlaw 
rilloplatab*;  (bnadllguDsnt.    (,Ad  Nat.'} 
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mouth,  and  all  the  rest  would  be  lost.     I  orgasm  had  been  the  cause  of  this 

have  already  adverted  at  p.  560.  to  such  an  The  mode  in  which  the  ovum  is  etpelM 

example,  and  of  this  case  a  drawing  is  here  from  the  ovary  has  been  alresdy  desenbd 

subjoined.      In    this    instance,   three    ripe  at  p.  560.  In  the  form  there  reprencnted.  t^ 

Graafian  vesicles  bad  burst  on  one  side  of  ovum  is  received  into,  and  is  conducted  along, 

the  same  ovary,  and  had  discharged  their  the  Fallopian  tube  ;  and,  on  aceoont  of  die 

ova,  while  the  mouth  of  the  corresponding  interest  which  attaches  to  the  earfier  de««* 

oviduct  was   inseparably  united  by  morbid  topmental    changes  occurring  here,  it  k^, 

adbeitions  to  the  outer  extremity  of  the  gland,  perhaps,  been  more  frequently  exanineii  k 

and  was  thus  effectually  prevented  from  re-  this  situation  than  in  anv  other  portkw  of 

ceiviug  any  ova  except  such  as  might  be  dis-  the  generative  track.    Barry's  tables  iorloJe 

charged  from  the  spot  to  which  the  tube  the  particulars  of  ninety- three  ovnla,  (wind 

was  attached.  in  various  parts  of  the  tube  in  the  mbbe. 

By  what  power  the  mouth  of  the  tube  is  between    10    and   70    hours   post   coitusi. 

directed  to  the  particular  portion  of  the  ovary  BischofPs    observations    were    made   upoa 

from  which  an  ovum  is  about  to  be  discharged  60  or  70  ovula  within  the  tube  in  theMoe 

remains  entirely  unknown,  as,  indeed,  does  animal,  as  well  as  upon  many  more  in  otlicr 

also,  to  a  certain  extent,  the  precise  nature  mammalia.     Several  instances  of  the  wne 

of  the  mechanism  efiecting  this  movement,  kind  have  been  already  quoted,  two  of  the« 

The  part  termed  the  tubo-ovarian  ligament  being  in  the  human  subject ;  and  almost  erm 

(fy^.  404.  d)  will  at  all  times  serve  to  keep  anatomical  collection  contains  exampin  of 

the  infundibulum  in  contiguity  with  the  ovary,  the  human  ovum  abDonnally  arrested  sod 

but  by  what  agency  the  orifice  of  the  tube  is  developed  in  the  tube, 
drawn  towards,  and  its  fimbrie  become  ex-        In  what  way  the  ovum,  after  its  iwepciga 

panded  upon,  the  ovary,  cannot  be  very  satis-  by  the  mouth  of  the  tube,  is  convened  ak»$ 

factorily  expliuned.     These  movements  can  that  canal  into  the  uterus,  b  explained  bf  rht 

only  be  referred  to  the  contraction  of  the  peculiar  construction  of  this  part.    Tbe'tok 

low  form  of  fibre  of  which  thb  part  has  been  being  lined  longitudinally   by  slender  fbUs 

shown  to  be  chiefly  composed  ;  and  although  which  divide  it  into  numerous  capiUafj  cuuK 

it  is  certain  that  in  a  great  many  of  the  in-  and  having  every  part  of  its  inner  sumccoo- 

vertebrata,  a  similar  form  of  contractile  fibre  vered  by  cilia,  vibrating,  according  to  Hcnk. 

constitutes  the  sole  agency  by  which  their  in  a  direction  towards  the  uterus,  appen 

active  and  sometimes  very  rapid  movements  admirably  adapted  for  the  conve>'ance  oif  tW 

are  effected,  yet  this  is  not  commonly  found  minute  ovum  downwards  from  the  pbce  v 

to  be  associated  with  any  considerable  degree  its  formation  to  its  scat  of  normal  dcvrlo^ 

of  movement  in  the  higher  animals.  ment.     The  peculiar  form  of  the  oviJuct 

The  temporary  adhesion  of  the  infundibulum  which  is  more  or  less  funnd-shaped,  espeiiu!i 

to  the  surface  of  the  ovary  when  an  ovum  in  the  human  subject,  further  condnccs  ts 

is  about  to  be  discharged,  appears  to  be  ef-  this  direction  of  the  ovum  downwaids,  vbdc 

fected  by  the  interposition  of  a  slimy  mucus,  in  many  instances,  its  course  appears  to  te 

which  possesses  sufficient  tenacity  to  require  aided  by  that  peristaltic  action  of  the  wi!  i 

the  employment  of  some  slight  force  in  draw-  of  the  tube   which    many  obscrren  htm 

ing  the  parts  asunder,  and  which  is  fiimished,  noticed,  and  of  which  a  further  aocouat  •u 

probably,  by  those  numerous  minute  folds  or  be  presently  given. 

plicas  so  plentifully  covering  this  portion  of       The  period  of  time  occupied  by  the  dr 

the  tube.  scent  or  the  ovum  throuf^  the  tube  does  oat 

It  was  formerly  supposed  that  this  ap-  usually  exceed  a  very  few  da^'s.    Tlib,  bo«- 

position  of  the  mouth  of  the  tube  to  the  ever,  appears  to  be  a  vanahle  feature  o 

ovary  occurred  only  under  the  influence  of  different    mammalia,  and    reganhi^  vhKi, 

the  Fexual  orgasm  ;  an  inference  which  was  even  in  those  animals  admiiting  of  the  rcadmi 

natural  so  long  as  the  belief  remained  general  observation,  it  appears  very  dtficult  to  arnvr 

that  the  ova  were  discharged  from  the  ovary  at  definite  conclusions,  chiefly  on  artoiirt  u 

only  as  a  consequence  of  sexual  congress,  the  uncertainty  belonging  to  the  detcfmautifl 

But  this  circumstance  admitn  of  a  modified  of  the  precise  moment  at  which  the  otva 

explanation,  now  that  the  discharge  of  the  quits  the  ovarv. 

ovum  in  mammalia  is  known  to  occur  during        In  the  bitch  the  ovum,  after  qoittiaf  t^ 

the  "heat,**  or  that  period  in  which  atone  the  ovary,  is  supposed  to  remain  in  the  iste 

coitus  is  permitted  by  the  temale.    The  ap-  susceptibleoMinpregiiationdonQg6orl9<b<»> 

position  of  the  Fallopian  tube  to  the  ovary  and  its  passage  is  probably  quite  luunJifrti 

at  such  times  is  to  be  regarded  as  a  move-  in  10  days.      In  the  gutoea-pig  the  oti« 

ment  providing  for  the  safe  passage  of  the  makes  its  passage  in  a  much  almtcr  time,  m 

ova  to  the  uterus,  and,  in  regard  to  time,  as  it  usiuUy  enters  the  uterus  at  the  cod  of  nr 

preceding  the  act  of  impregnation,  although  third  day.     In  the  rabbit  the  tune  m  afsHi 

It  might  endure  until  after  a  fertilising  coitus  the  same.     The  ovum,  surrounded  by  a  tn 

had  taken  place,  and   so  the  parts  would  layer  of  albumen,  pasaes  from  the  ondact 

occasionally  be  found   in   such  a  state  of  into  the  uterus  at  the  end  of  the  iM  ** 

apposition  in  an  animal  killed  immediately  beginning  of  the  fourth  day.     While  is  i^ 

or  shortly  after  that  event  ;  thus  appearing  roe,  although  the  time  occupied  is  8nM«? 

to  warrant  the  conclusion  that  the  venereiu  longer,  yet»  at  the  moat*  in  •  km  m^^  ^ 
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orum,  unaltered  in  size,  as  in  other  cases  ner  also  found  in  a  bitch,  killed  forty-eight 
where  it  receives  no  albumen  in  the  tube,  hours  after  coitus,  spermatozoa  motionless  in 
resdies  the  uterus,  and  there,  if  impregna-  the  vagina  but  active  in  the  uterus,  in  whose 
tion  has  taken  place,  it  remains  four  and  a  comua,  as  well  as  in  the  Fallopian  tubes, 
hsir  mooths  without  undenoing  any  positive  their  number  and  activity  conspicuously  in- 
change.    In  man  little  is  known  accurately  creased  as  (ar  as  the  abdominal  extremity, 
respecting  the  time  occupied  by  the  passage  where  they  completely  filled  every  fold  of 
of  the  ovum  through  the  tube.     Only  two  membrane,  and  were  seen  moving  among  the 
instances  have  been  recorded  in  which  the  fimbris,  but  none  were  found  in  the  capsule 
human  ovum  has  been  actually  seen  in  the  or  pouch  that  surrounds  the  ovary.     By 
tobe  (see  p.  567.),  with  the  exception  of  ab-  Barry  the  same  fact  of  the  possibility  of  the 
normal  cases.  spermatozoa  penetrating  to  the  utmost  ex* 
The  attempt  to  determine  this  point  in  the  tremity  of  the  tube,  and  even  as  far  as  the 
human  subject  has  generally  proceeded  upon  surface  of  the  ovary,  has  been  demonstrated, 
a  comparison  of  the  condition  of  early  ova  Of  the  latter  he  gives  two  instances ;  but 
found  in  the  uterus,  or  prematurely  expelled  that  the  seminal  fluid  does  not  commonly 
from  it,  with  the  last  known  date  of  inter-  penetrate  so  far  as  the  ovary  may  be  inferred 
course  or  of  menstruation  ;  but  neither  of  from  the  statements  of  Prevost  and  Do  mas, 
these  modes  of  calculation  can  afford  any  who  could  never  find  them  in  this  situation, 
certain  information:   for  it  is  obvious  that  and  of  Barry,  who,  acknowledging  the  ac- 
die  first  can  give  no  more  than  the  date  of  curacy  of  those  observers,  says  himself,  that 
insemination  (as,  for  example,  when  a  single  in  seventeen  out  of  nineteen  instances  in  the 
interootirse  has  occurred),  but  will  throw  no  nibbit,  he  was  unable  to  detect  the  spermatic 
light  upon  the  question  of  the  time  which  fluid  upon  the  ovary,  and  in  one  of  the  two 
may  have  elapsed   since  the  ovum  quitted  cases  in  which  he  had  observed  it  there,  the 
the  ovary,  ana   how  long  it  may  have  re-  only  evidence  of  the  fact  was  the  presence  of 
Dsined   unimpregnated  in   the  tube ;  while  a  single  spermatozoon, 
the  second  mode  is  rendered  equally  uncer-  By  no  observer,  so  far  as  I  am  aware,  have 
tain  for  want  of  more  precise  knowledge  than  spermatozoa  ever  been  detected  within  the 
we  at  preaent  possess  of  the  actual  relation  ovarv  of  any  mammal, 
in  pomt  of  time  between  menstruation  and  The  rapidity  with  which  the  spermatic  fluid 
ovulation.     See  p.  669.  is  capable  of  reaching  and  entering  the  tube 
The  analogies  which  other  mammalia  fur-  is  sometimes  very  considerable.   Bischofl*has 
ni«h  justify,  to  a  certain  extent,  the  suppo-  observed  spermatozoa  within  the  oviduct  of 
lition,  that  the  time  occupied  by  the  passage  the  Guinea-pig  immediately  after  the  coitus;  in 
aS  the  ovum  through  the  tube  in  man  is  not  one  instance,  indeed,  he  traced  them  as  far  as 
materially  different.    But  the  circumstance  the  middle  of  the  tube,  in  little  more  than 
that,  in  man,  the  periods  of  capacity  for  three  quarters  of  an  hour  after  that  event, 
impregnation    are  not  re>tricted  to  definite  though  it  had  been  commonly  supposed  that 
occasions,  to  the  same  extent  that  they  are  a  period  of  nine  or  ten  hours  was  requisite 
in  brutes,  greatly  diminishes  the  value  of  any  for  the  penetration  of  spermatozoa  to  the  ex- 
calculations  which  might  be  baaed  upon  these  tremity  of  the  tube. 

analogies.  The  power  by  which  the  semen  reaches 

We  may  next  examine  the  evidence  by  the  oviduct  is  partly  the  act  of  ejaculation, 

which  it  may  be  ahown  that  the  Fallopian  which  may  suffice  to  carry  it  to  the  end  of 

tube  serves,  on  the  other  hand,  as  a  conduit  the  uterus,  partly  the  |)eristaltic  action  of  the 

for  the  spermatic  fluid  towards  the  ovary,  uterus  and  tubes,  in  those  animals  in  which 

That  it  performs  this  office,  in  addition  to  these  parts  have  flexible  walls ;  partly,  also, 

that  of  conveying  the  ova  downwards  into  the  movements  of  the  spermatozoa  themselves, 

the  uterus,  is  abundantly  proved  by  the  direct  But  the  cilia  lining  the  tubes  can  in  no  way 

observations  of  Prevost  and  Dumas,  Bischolf,  contribute  to  this  effect,  since  their  action 

Barry,  Wagner,  and   many   others  ;   whose  would  create  a  current  in  the  contrary  direc- 

e&periments  serve  to  show,  also,  to  what  tion  to  the  ascent  of  the  fluid, 

extent  the  spermatozoa  are  capable  of  pene-  Thus  it  has  been  shown  that  the  Fallopian 

tniting  within  the  tube,  and  of  retaining  their  tube,  or  oviduct,  performs  the  double  office 

power  of  nx>tion  there.  of  conveying  the  ova  from  the  ovary  towards 

Biscboff*,  after  repeatedly  finding  sperma*  the  uterus,  and  of  serving  as  a  conduit  for 

tosoa  m  active  movement  in  the  vagina,  and  the  passage  of  the  apermatic  fluid  firom  the 

partic«i]ariy   in   the   Fallopian  tube   of  the  uterus  towards  the  ovary ;  and  the  conclusion 

bttch,  though  in   thi^i    latter  situation   the  is  almost  inevitable,  that,  by  these  combined 

Bovementa  had  ceased,  was  so  fortunate  as  operations,  the  encounter  of  the  generative 

to  trace  tbem  in  an  animal  that  had  been  elements  will  most  probably  take  place  at 

lined  oo  two  successive  days,  and  was  killed  some  point  within  the  tubal  canal.     It  may, 

half  an  hour  alter  the  last  coitus,  not  only  in  however,  be  objected,  that  since  the  sper* 

the  uterus,  but  also  in  active  motion  through  roatic  fluid  has  been  known  occasionally  to 

the  whole  length  of  the  tubes,  and  between  reach  as  fiir  as  the  ovary,  impregnation  may 

the  fimbriae,  and  finally  in  the  sac  or  cap*  occur  there ;  or,  on  the  other  hand,  that  inas-> 

sale  which  the  peritoneum  forms  around  the  much  as  this  fluid  must  necessarily,  in  part  at 

ovary,  and  •ven  upon  the  ovary  itself.   Wag-  least,  fill  the  utenii  befora  it  can  occupy  the 
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oviduct,  the  ovum  may  not  become  impreg*  supply  of  the  parts),  prevents  tbe 

nated  until  after  it  has  reached  the  principal  of  the  reproductive  act,  and  Mops  it  st  thii 

cavity  of  the  generative  track.  stage,  by  impeding  the  acoeM  of  ^  ip9> 

In  order,  therefore,  to  determine  as  nearly  matic  fluid  to  the  ovum, 

as  possible  the  precise  limits  of  the  functions  But  the  results  of  sodi  experiaieots  will 

of  the  oviducts,  it  will  be  necessary  to  ex-  necessarily  vary  according  to  the  time  mi 

amine  more  particularly  the  evidence,  which  place  of  application  of  tbe  ligstnre.    Tko* 

serves  to  show,  that  while  the  ovary  is  the  while  division  orddipaioaof  tbctubebdoit, 

part  in  which  the  ovum  is  formed,  and  the  or  even  very  shortly  after,  mtcroome  pre- 

uterus  that  in  which  it  is  developed  ;  the  vents  impregnation  of  the  ova,  yet,  acconfa^ 

Fallopian  tube,  besides  being  the  conductor  to  Haighton,  the  same  experiment  peribrsMd 

of  the  ovum  from  tbe  formative  to  the  reci-  sixty  hours  after  coitus  had  no  enect  vhst* 

pient  organ,  is  also  the  seat  of  the  second  ever  in  impeding  the  developrocotoftbeca- 

most  important  step  in  the  process  of  genera^  bryo,  for  m  that  time  the  encounter  of  tk 

tion,  namely,  its  fertilisation.  generative  elements  would  have  alretdy  tskes 

Here  human  physiology  is  so  much  at  fault  place, 

that  it  acain  becomes  necessary  to  resort  to  But  although  these  expetimeots  aav  be 

the  evidence  furnished  by  experiments,  and  infinitely  varied,  they  cannot  afibfd  sncn  m- 

observations  made  upon  the  mammalia  ge-  tisfiictory  information  as  may  be  derived  §nm 

ncrally.  the  actual  examination  of  the  contents  of  tbe 

Now,  one  of  the  most  remarkable  circum-  tube  where  natural  impregoatioa  has  bees 


stances  relating  to  the  generative  process  in  allowed  to  obtain,  especially  when  these 

the  mammalia  is,  that  the  periods  of  separa-  minations  have  been  conducted  with  tbe  lid 

tion  of  the  ova  from  the  ovary,  and  of  their  of  the  microsoope.     In  this  way  ma^  br  ob- 

passage  down  the  Fallopian  tube,  are  coinci-  tained  an  amount  of  collective  evideace  tbi 

dent  with  the  oestrus.    BischoflT,  indeed,  has  leaves  little  to  be  desired  for  tbe  poqiose  of 

ascertained,  in  the  bitch,  that  by  tbe  time  the  fully  elucidating  the  history  of  tbe  ovubi  dsr- 

ovum  has  reached  the  uterus,  or  even  the  ing  that  brief  but  importsmt  period  vhidi 

lower  end  of  the  oviduct,  the  period  of  heat,  intervenes  between  its  quitting  the  onrj  ssd 

or  desire  for  sexual  congress,  has  passed  its  entrance  into  the  uterus.     Bat  siate  is 

away,  and  consequently  the  opportunity  for  account  of  the  development  of  theovundoef 

impregnation  is  lost.    In  the  Guinea-pig  also  not  come  within  the  scope  oif  this  snkk. 

it  appears  certain  that  the  opportunity  for  only  so  much  of  the  sobfect  will  be  girai 

impregnation  is  already  gone  by  the  time  the  here  as  will  be  requisite  to  continue  the  tf  • 

ovum  has  quitted  the  tube,  and  has  reached  gument  for  the  purpose  of  ahowing  what  ii 

the  uterus ;    for  the  oestrus  is  then  long  the  precise  part  which  the  Fallopiao  tsbe 

passed,  the  coitus  has  long  ceased  to  be  takes  in  the  process  of  nnprc|{natjoo. 
permitted,  and  even  the  vulva  is  at  this  time        There  can  be  no  question  that  the  iss»* 

again  contracted.    And  although  doubtless  malian  ovum,  after  an  efficient  coitus*  cttoi 

these  conditions  vary  in  different  genera,  yet  the  uterus  in  a  condition  differing  in  ■«« 

a  variety  of  circumstances,  of  which  a  more  important  particulars  from  that  in  wbicb  n 

particular  account  will  be  presently  given,  ordinarily  quits  the  ovary.     And  althooib  « 

renders  it  probable  that  the  rule  is  general  certain  amount  of  variation  is  perceptible  ii 

among  the  mammalia,  that  insemination  shall  regard  to  the  actual  changes  expciiaicei  bf 

occur  coincidentlv  with  the  passage  of  the  the  ovum  in  different  species^  during  ts  p** 

ovum  down  the  Fallopian  tube.  sage  through  the  tube,  yet  ao  cooMntlv  ttt 

Next,  it  may  be  shown,  by  the  experiments  the  main  features  preserved,  that  the  obicr- 

of   Cruikshank,    Haighton,    Blundell,    and  vations  made  upon  any  one  aperies  will  ft- 

Bischoff,  which  consisted  in  deligation    or  nerally  serve  as  a  type  of  the  rest,  and  oer- 

excision  of  portions  of  the  tube,  that  when-  tainly  the  ager^gate  of  these  ubaeivstinai, 

ever  the  obi  iteration  of  the  canal  was  com«  agreeing  closdy  as  they  do  with  one  an^bcr. 

plete,  and  had  been  effected  prior  to  the  act  render  tbe  conclusion  in  the  highest  d«rar 

of  copuUtion,  fertilisation  of  tbe  ovum  was  probable,  that  changes  not  verjr  dAnm  v«n 

rendered  impossible.  these  occur  also  in  the  ovum  in  noan. 

These  experiments  were  most  satisfactory        Barry  asserts  that  "there  is  no  conditau 

when  performed  on  one  side  onlv  of  the  e^  of  the  ovum,  uniform  in  all  respects,  wIk^ 

nerative  organs,  so  as  to  leave  free  play  for  can  be  point«i  out  as  tbe  particnisr  rtaie  « 

the  natural  functions  of  the  other ;  and  thus  which  it  is  discharged  from  the  ovaey.**  V* 

the  negative  resulu  obtained  on  the  one  half  vertheless  the  ripe  ovum  which  is  aboot » 

of  the  body  being  set  off  against  the  positive  be  expelled,  or  one  which  haa  been  yac 

ones  of  the  other,  served  to  enhance  the  discharged,  presents  certain  well  isawlarf  ^^ 

value  of  both.    By  such  experiments  it  may  racteristics,  of  which  the  fbllowi^  aie  tbt 

be  shown  that  mechanical  oMtruction  of  the  most  important. 

tube,  while  interfering  in  no  respect  with  the        Tbe  ovum  is  closely  bveatsd  by  a  Isjcr  tf 

spontaneous  separation  of  the  ovum  from  the  nucleated  cells.    These  form  ^^^'^^^[^ 


ovary,  or  its  reception  by  tbe  mouth  of  the  mnular  membrane  or  lining  oT  the  G«m^ 

tube,  and  descent  as  &r  as  the  seat  of  ob-  follicle  in  which  it  ia  imbedded,  and  vb« 

atruction  (provided  indeed  that  care  is  taken  the  ovum  is  discharged  from  the  fofide,  si 

in  the  experiment  not  to  destroy  the  vascular  described  at  p.  560.,  a  poftioo  of  "* 
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materiiiU  for  ihe  conslruction  of  the  chorion 

In  on  which  are  not  quite  ripe,  these  nu-  haa  Dot  been  supported  by  any  direct  obser- 

cleMed  cells  »re  round,  but  during  the  bbs-  Tations.     On  the  contrEry,  numerous  obwr- 

tnii,  in  the  riper  ova,  the  cella  become  don-  vatjoos  of  BischoS*  show  that  this  process  of 

eiKd  and  fusiforni.  having  thnr  pointed  ends  freeine  the  ovum  from  its  surrounding  layer 

titiched  to  the  (ona  pelTudda  or  bounding  of  cells,  takes  place  very  soon  after  its  en- 

mcfnlmne  of  the  oram.     Thev  present  »  trance  within  the  tube,  and  eenerally  in  the 

glisry  9«ollen  aspect,  by  which  the  fiiUy  ripo  upper  third. 


Fig.  410. 


F^.  *11. 


7%>  otim  on  fint  omnuv  in  tit  I 

Tht  Toa-liie  imiemlaga  art  ntarlj/  Miripprd  off. 

a,  iDOa  p«Ilud<U;  b,  grannUr  bodirs  betireen  lfa« 
■oiu  pelludda  and  jelk.     Babbit. 

And  now,  if  the  coitus  does  not  obtain, 
and  no  contact  of  the  generatire  elements 
occurs,  the  ovum  perishes  ;  observations  nt 
Imst  relative  to  its  further  fate  are  wanting. 
But  should  the  ovum  have  become  fertilixed, 

y^P"  then   a  noticeable  series    of  chunges   takes 
place,  of  which   the  following  are  the  most 

ora   acquire   ma   appearance   of   bdng   sur-  unportant. 

rounded   by  rays.      This   change   occurs  in  The  zona  pellucida,  or  transparent  bound- 

muA  mammalia,  as  the  dop,  rabbit,  sheen,  be  membrane  of  the  ovum,  having  been  freed 

nt,  roe,  and  kaagaroo.     It  is  characteristic  ofits  external  granular  investment,  the  entire 

of  the  mature  ova,  and  may  be  regarded  as  a  ovum  presents  the  condition  represented  in 

certain  sign  of  their  ripeness.  figure   418.     Deprived   now   of   all  encuin- 

Correspondiog  with  this  external  alteration  brance,   the   surtace   of  the   ovum   is   in   a 

«  certain  condition  eminently  favourable  for   the 

-    „— ,  --   — -   .    ef  is  the  sage  through  it   of  the  spennal 

disappearance  of  the  germinal  vesicle.     This  penetrate   readily  that   soK  oute 

indeM  seems  to  be  an  almost  constant  phe-  thus  g^n  admission  to  the  yelk. 

DuoietKHi  throughout  the  mammalia,  though.  The  fact  of  the  penetration  of  Ihe  outct 

M  to  the  precise  mode,  or  even  time,  of  Jis-  coat  of  the  ovum  by  the  spermatoioa,  which 

sppearance  of  this  important  constituent  of  has  been  so  often  asserted  and  denied,  may 

Ine  oTuro,  observers  ore  by  no  means  agreed,  now,  after  much  controversy,  be  considered 

By  Barry  it  was  considered,  aher  close  oh-  aa   established.      In  the  mammalian   ovum, 

•ervation,  that  the  vesicle  was  not  dissolved  this    passage    may    take    place    apparently 

nor  ruptured,  aa  many  now  suppose,  but  that  through  anjr  portion  of  the  outer  coal,  just 

h  became  lost  to  observation  by  retiring  to  as  it  does  in  the  ova  of  amphibia,  and  not 

■he  centre  of  the  ovum,  where  it  was  changed  through  a  special  pore  or  microphyle,  such 

in  eharactrr  by  an  internal  process  of  cell  de-  as  exists  in  the  ova  of  osseous  fishes, 

velonment.  Followiag  this  act  of  penetration  occurs 

These  changes,  external  and  internal,  are  a  change  wliich  apparently  affords  the  first 

the  prectuw>ra  of  impregnation,  and  cfaarac-  distinct  evidence  that  Ihe  power  of  the  sper< 

tense  the  ovum  shortly  prior  to  and  at  the  matozoa  has  been   efficiently  ciened  upon 

period  ofits  quilling  the  ovary.  the  ovum.     The  yelk,  which  had  jHVviously 

Arrived  within  the  Fallopian  lube,  thefinrt  completely  filled   the  lona,  is  observed  to 

altrration  which  the  ovum  experiences  is  the  have  become   contracted,   so  that  an  inter- 

•trippingoffof  the  ray-like  Bppendageofnu-  space  is  tefl  between  it  and  the  zona,  termed 

tjeated  cells  with  which  it  quitted  the  ovary,  by  Newport,  who  has  carefully  watched  its 

This  chacse  reaulta  apparently  from  a  burst-  formation  in  the  ova  of  amphibia,  the  "  ro> 

m;  and  diffluence  of  these  cells,  now  no  apiraiory  chamber."    Such  a  retiring  of  the 

longer  csfMble  of  aerving  any  useful  purpose  i  yelk,  to  as  to  leave  an  interspace  between 
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the  latter  and  the  zonn  pellucida,  which  in-  ucertiiiied  beyond  doubt,  tlwt  m^imi6ot 
terspacc  is  filled  bj  a  tranapwent  fluid,  haa  ofthe  yelk  i«  the  result  of  iBfnaMiMilaBe, 
been  ooticed  in  many  mammalia,  aa  the  and  that  it  ucrer  takea  piMx  n  the  ■■- 
Quinea-pig,  rabtnt.  Sec,  pregnated  ovum, 

lliii  aegmentaiioa  of  the  jdk  caamu  ■ 
Fig.  418.  11  qwntaneoua  cleavage  of  that  bodj,  u  in 

into  two,  and  then  into  fbur,e4pnl  fani;Ai 
procoa  of  difiuoa  eontiiiiiiu  ia  gwroic 
progreatioa  until  the  whole  iiWesgpiHo 
a  mau  of  find  j  nucleated  paflidea,  betra 
which  the  oriciaal  ipenii-iiiKC  ii  pnWh 
equally  divklecL 

Segmentation  of  the  ydk  of  dte  i^bb- 
lian  ovum  hai  never  been  obaermd  ia  n 
commeudng  itsgea  anjrwheTe  but  io  tbc  ti^ 
The  eitent  to  which  it  proceeds  bdbn  tk 
ovuiu  quits  the  oviduct  to  enter  the  nwa 
_  appears  to  vary  in  different  necics.  Vudti 

Tk««<.U(hr»n^d«««{ma<(«b.    ^Jfia-    never  saw  m«e  than  four  It^obdoi  ■ 
ovum  of  the  Ouioea-pig  by  the  UM  te 


Tha  mrfBce  la  perfectlj  imootb.    Spennst 
have  wnetnted  Ibe  loua  pellucidi.     Tb^  m| 


JZ' 


formed  between  tbe  Utter  snd  tb« 
The  rotation  of  the  yelk  hu  coniin*nc*d,  ■* 
ited  bj  the  utowb.  Tha  grumlsr  bodies  sp> 
prapsrslOTj  to  Iba  segmBnlatioo  of  the  7sllc 


Fig.  41*. 


.Babbit 


precsding  figure. 

This  chonj^  ia  preliminary  to  another  oc- 
currence, which  has  been  observed  in  the 
ora  of  many  animsia,  both  vertebrate  and 
invertebrate,  vii.  the  rotation  of  the  yelk 
within  the  interspace  just  described  ; — a  ro- 
tation which  ii  effected  by  the  aid  of  cilia 
clothing  the  surface  of  the  yelk. 

About  this  time  may  be  observed  one,  or 
perhaps  two,  small  granular  bodies,  whose 
formation  has  given  rise  to  man^  and  varied 
speculations  regarding  their  signification  and  . 
use.  They  occupy  a  portion  of  the  space  «  had  reached  the  lower  portioo  of  thet*t^ 
between  the  yelk  and  lona  peUucida,  and  •?•[  "  i"  probable  that  a  fiirther  divi»o«  «» 
appear  to  be  common  to  the  mammalian  ^"'  P^^^  occurs  ro  tbe  extreme  eid  of  itit 
ovum  and  that  of  other  classes.  The  most  ^"'^  ■''"*i '"  the  next  conditiaa  of  tbe  jo 
probable  supposition  rwarding  their  use  con-  '"»"'<1  }"  *^'  utems,  the  yelk  uhUted  I-' 
nects  them  with  the  division  or  cleavage  of  ~'8  divisions, 
the  yelk  which  follows  their  appearance.  ^he  only  remaining  cfaaa^  in  thecoafan 

Whatever  doubts  may  be  entertained  as  to    of  the  ovum  dunng  its  retwlence  b  the  on- 
the  dependence  of  the  phenomena  already 
described  upon  a  preceding  act  of  impregna- 
tion, all  aucstion  is  set  at  rest  at  this  point, 
by  the  direct  experiments  of  Newport,  who 

Fig.  4ia. 


i«  «««•  from  Ae  laetr  cr  ^trtm  ad  ^  ^ 

FaltrittM  taU.    (_4fltr  BiKi^,) 

Th«  j«Ik  azhibita  Ibsr  dJvUoos.    SaUA. 


Fig.  AtS. 


Thm  OBHi  uiil  mm  adeamti  h 
BiteL,ff.) 
Thr  tint  stags  in  tbe  sagmen 
hu  UkcD  place.     RabbiL 


UU  laU.    iAfttr     Tkt  mUiliim  of  a  la 

Horn  of  Ik,  tatf-  , 
■lion  of  th.  jiOk         t-"*"  «-*"f-> 

Tba  ydk  (xhiUu  (Jlht  diniaa. 
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dact,  which  it  is  necessary  here  to  notice,  is  times  Bischoff  had  the  good  fortune  to  ob- 

tbe  sdditioii,  somettmeSp  of  a  thick  layer  of  serve  with  a  lens,  and  also  under  the  micro- 

•Ibumeo  around  the  lona  peilucida,  which  is  scooe,  a  peristaltic  action  in  the  walls  of  the 

fonned  upon  it  in  the  middle  and  lower  por*  oviduct,  by  which  the  contained  ova,  visible 

tiona  of  toe  tube.    But  this  is  certainly  not  a  through  them^  were  moved  backwards  and  for* 

constant,  and  apparently  not  even  a  common  wards.    The  ova  appeared  to  be  surrounded 

occorreoce*   It  occurs  in  the  rabbit,  but  not  by  a  transparent  fluid,  in  which  they  floated. 

in  the  bitch,  Guinea-pi^  or  roe.  Now,  such  an  observation  is  interesting, 

These  are  the  principal  and  more  obvious  when  viewed  in  connexion  with  two  circum* 

cfaangei  which  the  ovum  experiences  in  its  stances,  specially  observed  and  proved  by 

pSMige  down  the  Fallopian  tube  until  it  Newport,  namely,  that  in  the  artificial  im« 

eaters  the  uterus.     80  rmilar  is  the  order  pregnation  of  the  ova  of  amphibia,  although 

with  which  they  succeed  each  other  that  the  process  of  impregnation  is  commenced  at 

particular  portions  of  the  tube  may  be  as*  the  instant  of  contact  of  the  spermatozoa  with 

signed  as  the  seat  of  each  occurrence.    Thus  the  ova,  yet  a  certain  duration  of  contact  is 

the  first,  or  upper  third  of  the  oviduct  is  essential  to  its  completion.    And  further,  that 

sppropriated  to  the  reception  of  the  ovum,  although  an  excecKlingljr  minute  quantity  of 

which,  soon  after  quitting  the  ovary,  is  here  spermatozoa  suffices  to  impr^;nate  tlie  ovum, 

deprived  of  its  adventitious  covering  of  nu«  yet  impregnation  takes  place  more  tardily 

dcated  cells,  and  is  thus  prepared  for  the  when  tne  number  is  extremely  limited  than 

full  operation  of  the  spermatozoa,  whose  when  the  number  is  in  full  abundance ;  while 

active  movements  in  this  part  of  the  tube  when  the  quantity  b  reduced  below  a  certain 

have  been  frequently  noticed.     Here  also  amount,  or  the  duration  of  contact  is  limited, 

spermatozoa  have  been  frequently  seen  upon,  then   the   phenomenon  is  incomplete,  and 

sod  even  within,  the  ova ;  and  here  the  first  partial  impregnation,  evidenced  by  imperfect 

changes  characteristic   of  the    commencing  segmentation  of  the  yelk,  and  arrest  of  the 

operationa  of  the  sperm  force,  such  as  the  further   stages  of  development,  is  the  in- 

ionnatioo  of  the  respiratory  chamber,  and  evitable  result. 

rotation  of  the  yelk,  may  be  noticed.     In  the  Since,  then,  it  cannot  be  supposed  that  a 
middle  of  the  tube  the  ova  commonly  exhibit  less  perfect  or  complete  contact  of  the  ova 
still  more  decided  evidences  of  impregnation,  with  the  spermatozoa  is  needful  to  their  im« 
1%e  cleavage  of  the  yelk  has  already  com-  pregnation  in  the  higher  than  in  the  lower 
neoced,  and  one  or  more  granular  bodies  vertebiata,  there  seems  to  be  good  jpround 
occupy  the  space  between  it  and  the  zona,  for  conjecturing  that  this  peculiar  penstaltic 
The  ova  found  in  the  lower  third,  except  movement  in  the  walls  of  the  Fallopian  tube, 
those  which  may  be  destined  to  perish,  al-  which  has  been  noticed  also  by  other  ob<* 
ways  show  unmistakable  signs  of  impregna-  servers,  may  have  for  one  of  its  objects  the 
tioo,  of  which  the  segmentation  of  the  yelk,  more  perfect  commingling  of  the  two  gene- 
no  w  advanced  to  the  production  of  18 — 16  rative  elements,  the  spermatozoa  and  the  ova, 
divisions,  is  the  most  expressive.  which,  proceeding  as  they  do  in  opposite  di- 
If  the  views  of  Bischoff  be  correct,  it  is  in  recUons,  and  encountering  each  other  in  some 
the  upper  third,  or  at  farthest  in  the  middle  portion  of  the  canal,  would  thus  be  carried 
of  the  tube,  that  impregnation  must  occur,  backwards  and  forwards,  and  thus  a  certain 
unless  indeed  it  takes  place  at  the  ovary,  permanence  of  contact,  such  as  Newport  has 
For  in  the  lower  end  of  the  tube  the  more  shown  to  be  necessary  in  the  amphibia,  would 
definite  developmental  changes  of  the  ovum  be  insured  to  them.    And  this  supposition 
occur,  or  otherwise  the  ovum  perishes.    In  may  be  further  strengthened  by  the  reflection 
the  dog  and  Ouinea^pig,  by  the  time  the  ovum  that  while  an  onwara  movement  in  either  di« 
has  reached  this  spot,  the  oestrus  is  past,  and  rection  would  serve  for  the  conveyance  of 
the  animal  will  no  longer  pcmit  the  coitus.*  each  element  singly  along  the  tube,  a  back* 
Connected  apparently  with  some  of  the  ward  and  forward  motion  alternating  could 
^ongmof  steps  m  the  process  of  ^neration,  only  retard  either  or  both  processes,  and  that 
though  It  does  not  appear  precisely  with  there  could  be  only  one  apparent  advantage 
which,  b  n  phenomenon  described  by  Bis-  in  such  retardation,  namely,  the  retention  of 
choffaa  occurring  in  the  Ouinea-pig.  Several  both  elements  for  a  longer  or  shorter  time  in 

•  Ponchet  (L-Ovulatlon  Spontan^)  places  the  ^^t J^/fi*"  .1  !??l*!fL^  ^,  ,K-  V  lU  • 

•eat  of  impn^UoQ  lower  diwn  in  the  oviduct  Jo  sum   up  the  offices  of  the  Fallopian 

il«  asMrts  that  it  is  only  abont  the  middle  of  the  tube,  the  following  may  be  said  to  have  been 

tsbe,  or  mora  partacnlarfv  in  its  lower  portion,  and  with  certainty  ascertained  to  belong  to  that 

even  in  the  carity  of  the  utema  itself,  that  the  division  of  lie  generative  organs :   To  re- 

nuterial  contact  of  the  ora  with  the  spermatoaoa  ^eive  the  spermatic  fluid  from  the  uterus 

can  occur.     And  he  regaida  the  passage  of  the  ,^  •  ,^^«^':»  ..«.^«-j.  »k-^..«k  ..k-.  ^«»:.. 

semen  ms  fiir  as  the  extremity  of  thVtuS.  and  its  ^^  ,«>"^P^  it  upwards  through  the  entire 

arriral  at  the  ovary,  as  an  «  exceawvely  rare  ano-  canal,  and  as  far  sometimes  as  the  ovary  ; 

maly."    Bat  theM  eutementa  are  baaed  opon  ex-  To  receive  contrariwise  the  unimpregnated 

arainetiooa  directed  only  to  the  detection  of  the  ova,  as  they  are  discharged  flrom  the  ovary, 

^'!^S!5'  sMnnatoxoa  in  the  oviduct,  and  are  not  by  „,eans  of  its  expanded  open  mouth,  which 

ciinoecicd  with  micnaoopic  observations  of  those  •  j:  .u—  «.«^  .k^  ^k^  oJ»;m  «^..*..  ^^^^» 

'l^T«k>p<iMntal  changea  in  the  orum,  which  are  in-  »"  *««  <^^  ^^f^^r?  ^^^  ovary  cannot 

ditpotably  the  nwilu  of  impregnation,  and  of  which  he  grasped,  is  guided,  by  a  process  hitherto 

M  aeoovat  baa  been  given  in  the  text  unexplained,  to  select  and  apply  itself  to  that 

R  R  8 
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particular  spot  from  which  the  ripe  ovum  is  the  capacity  for  impregnation  k  ipiwtmiy 
about  to  be  expelletl ;  to  convey  the  ovum  greatest  about  the  timei  of  roenstnaoxNi, 
in  a  direction  opposite  to  the  course  of  the  yet,  notwithstanding  the  assertions  of  those 
fertilising  fluid,  so  as  to  ensure  the  meeting  who  maintain  that  there  is  a  perpetual  rccw- 
and  commingling  of  the  generative  elementa,  rence  of  temporary  incapacity  for  praots- 
an  event  to  which  the  limited  calibre  joined  to  taon,  there  ia  no  period  at  which  the  bcahhv 
the  peristaltic  action  of  the  oviduct  probably  human  female  can  be  shown  to  be  poaarehr 
ill  a  grent  degree  contributes  ;  to  afibrd  pro*  incapable  of  conception  during  any  pHt  of 
tection  to  the  ovum  during  that  brief  sojourn    menstrual  liSs, 

in  which  the  first  effects  of  fertilisation  ore  It  may,  however,  be  asked  whether  the  oc* 
manifested  upon  its  constituent  parts  ;  to  casional'  occurrence  of  impregnation  dann: 
aid  probably  in  certain  changes  which  are  an  intermenstrual  period,  at  a  dale  mort 
operated  upon  the  surface  of  the  ovum,  con-  distant  than  usual  from  the  last  aewtras 
sisting  first.  In  all  cases  apparently,  in  a  strip-  act  can  be  explained  consistently  with  a  ttict 
pin^  off  of  the  adventitious  covering  with    interpretation  of  the  law  that  raeastntatioa 

which  the  ovum  is  invested  on  entering  the  and  ovuladon  are  contemponuoeouaactt. 
tub^  and  secondly,  in  some  instances,  in        This  appears  to  be  reconcilable  with  tbe 
the  addition  of  certain  materials  which  in-    circumstance  that  although  these  actsi  so  6r 
crease  slightly  the  bulk  of  the  ovum  ;  and    as  observation  has  yet  gone,  are  very  ht- 
lastly,  in  transmitting  onwards  the  ovum,  so    quently  and  perhaps  usiuUy  coinodent,  jn 

altemi  and  prepared  for  more  complete  de-  exceptionally  an  ovum  may  be  emitted  dara^ 

velopment,  to  the  cavity  of  the  uterus,  or  in  an  intermenstrual  period,  the  fipnmg  ml 
conveying  away  those  which,  for  want  of    not  the  time  or  tbe  act  of  emission  «  tW 

impregnation,  are  destined  to  perish.  ovum  being  probably  tbe  eaaeotial  featm,  or 

In  reference  to  theite  conclusions  regarding  that  the  ovum,  supposing  it  to  have  been 
the  offices  of  the  FaUopian  tube,  which  the  emitted  from  the  ovary  at  the  tiBM  of  bmb* 
present  state  of  physiology  appears  to  war-  struation,  may  possibly  remun  in  tbe  tab 
rant,  the  question  here  naturally  arises,  how  susceptible  of  impregnation  longer  in  tke 
far  they  are  applicable  to  the  female  of  man,  human  female  than  in  the  mamoMlia  gener* 
or  to  what  extent  her  case  may  be  viewed  ally,  or  may  even  be  impregnated  after  rack- 
as  exceptional  on  account  of  certain  differ-  ing  the  uterus.  * 
ences  in  her  organisation  and  habitudes.  That  the  Fallopian  tube  in  the  hnnn 

One  of  the  most  observable  of  these  dif-  subject  is,  occasionally  at  least,  the  aeit  d 

ferencea  is  the  absence  of  that  marked  dis-  impregnation,  is  demonstnted  by  the  occor- 

tinction  of  periods  alternating  with  each  other»  rence  of  the  tubal  form  of  extra-uterine  gei- 

such  as  are  shown  in  a  greater  or  less  d^ee  tation ;  while  the  numerous  ^^•T^pl**  alre»i> 

in  the  females  of  most  mammalia  in  regard  quoted  of  other  mammalia  render  it  h^U.i 

to  the  activity  of  the  sexual  functions.  probable,  by  analogical  reasoning  that  tka  a 

That  these  alternating  periods  of  desire  the  normal  seat  of  that  functioD  m  man. 
and  BverHion  to  the  coitus  are  strictly  sig-        That  the  first  encounter  of  tbe  gencntiie 

nificant  of  corresponding  temporary  states  of  elements  may  adao  take  place  cither  ia  tk 

physical  capacity  and  incapacity  for  concep-  uterus  or  upon  or  even  within  the  ovary,  i* 

tion,  is  placed  beyond  doubt,  by  the  results  plainly  possible.    That  it  occurs  soom 

of  examination  of  the  internal  organs  and  or  near  the  ovary  is  evidenced  by  tbe 

their  contents  at  these  respective  periods,  of  extra-uterine  gestation  termed  ova 

In  those  animals  in  which  the  cestrus  re-  ovario-tubal.    It  ia  even  pomStAs  that,  ■ 

turns  at  short  intervals,  the  male  generally  some  of  these,  insemination  may  have  beo 

remains  potent  at  all  times.    The  temporary  so  coincident  with  the  nontaneoos  opcnai 

incapacity  is  on  the  side  of  the  female,  and  of  the  Graafian  follicle,  taat  the  apcfmstonia^ 

occurs  in  the  mlervaU  between  the  successive  penetrating  further   than  usual,  nay  hsK 

acts  of  ripening  and  discharge  of  the  ova  from  reached  the  ovary  at  that  precise  mooerc 

the  ovary,  together  with  their  passage  down  when  a  passage  had  been  prqpared  for  tar 

the  tube.    It  has  been  shown  that  during  ovum,  and  some  may  have  actually  pa*aJ 

these  events  only  will  she  receive  the  male^  into  the  follicle  and  have  irapregnalal  ^ 

and  therefore,  on  that  account  also,  ia  con-  ovum  there.    No  aigument  certainly  csa  bi 

ception  then  only  possible.  opposed  to  this  on  the  ground  of  phyiti> 

This  circumstanceis  rendered  more  striking  impossibility  f ;  while,  on  the  other  hi^^ 

in  animals  in  whom  this  interval  is  longest,  is  also  conceivable  that  impre|$natioa  ow  br 

as  ill  the  roe-deer,  where  the  oestrus  returns  dekyed  until  after  the  ovum  baa  cmetol  car 

only  once  annually,  and  in  whom  the  capacity  uterus,  aa  in  the  caae  just  auggcttei  oi  • 

for  procreation  is  limited  to  a  few  weeks,  for  fertilising  coitus  occurring  Inter  than  oms' 

the  reason  stated  by  Bischoff*,  that  then  the  after  the  menstrual  periwl :    but  I  an  a< 

ovary  contains  ripe  ova  and  the  testes  ripe  aware  of  any  good  anatomical  or  phyauki^ 

semen,  and  at  no  other  time.  reason  for  regarding  the  utenia»  as  by  far- 

But  in  the  human  female,  whatever  views 

may  be  entertained  regarding  the  connexion        .  _,  ,  .    ^        ... 

of  a  «™.n.te  .ct.of  orulation  »ith  «ch  ^^..^^^^.^J!'^ 
menstrual  period,  it  is  ccrUin  that  here  a        f  See  tbe  argumout  rvgmrdiog  th« 

marked  a'Strus  is  wanting,  and  that  although  evidence  for  this  form  oT  gelation  at  p.  M& 
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ferencc,  the  seat  of  normal  impregnation  ;  cated  in  the  future  male  by  the  duct,  which 

while  such  a  view  is  opposed  to  those  nu-  runs  alon^  the  outer  side  of  the  Wolffian 

merous  observations   upon  the  mammalian  body,  sendmg  oflT  a  white  ^anular  projection, 

ovum  genendly,  which  snow,  that  before  the  extending  towards  the  testis,  which  is  met  by 

ovum  quits  the  oviduct,  the  developmental  a  similar  projection,  given  off*  by  the  upper 

changes  in  it  are  already  advanced    many  end  of  the  testis,  and  tiiese  two  by  their 

stages,  while,  by  the  time  that  it  arrives  at  union  form  the  rudiments  of  the  epididymis, 

the  uterus,  the  opportunity  for  impregnation  So  that  in  the  male  mammal  a  new  connexion 

has  already  passed  away  for  that  occasion.  is  established  between  the  duct,  which  after- 
wards becomes  vas  deferens,  and  the  testis, 

Dkvblopmbnt  op  thb  Fallopian  Tube,  without  any  agency  from  the  Wolffian  body, 

r      •  •  •  ^"'  through  the  development  of  new  material. 

Whatever  difference  of  opinion  may  exist        i„  the  female  these  projections  are  wanting, 

regwdmg  the  oripn  of  the  excretory  duct  of  both  from  the  excretory  duct  and  from  the 

the  male  generative  gland,  there  appears  to  be  ovary.     The  latter  remams  attached  only  to 

no  doubt,  that  lo  birds  at  least  the  correspond-  the  Wolffian  body  by  a  simple  fold.   The  up- 

iiig  part  m  the  female  has  its  commencement  per  end  of  the  duct,  which  runs  over  the 

in  a  structure  which,  as  soon  as  it  can  be  Wolffian  body,  projects  somewhat  beyond  that 

recognised  as  a  distinct  tube,  is  altogether  body  inferiorly,  and  terminates  here  in  a  glo- 

•epaiatc  from  the  Wolffian  body.    This  is  bular  sweUing,  in  which  an  aperture  is  formed 

riljed  after  its  first  observer,  the  duct  of  nt  g  i^ter  period. 

Miillcr*  (Jg.  400.  g).    ^  ^ .    ^        ,  As  the  Wolffian  body  becomes  atrophied 

The  mode  of  origin  of  this  duct  has  been  the  portion  of  the  duct  which  takes  its  course 

already  partly  described  in  the  account  which  over  it,  and  which  was  previously  straight, 

has  been  given  of  the  formation  of  the  P*ro-  begins  to  be  tortuous  in  the  male,  while  in  the 

vanum  (p.  5W.).    Its  devdopraent  may  be  female  it  remains  straight,  but  becomes  wider, 

oiort  conveniently  traced  m  birds,  where  it  Out  of  corresponding  portions  of  the  duct 

can  be  eamly  shown  that  the  oviduct  u  not  a  are  formed,  in  the  male,  the  head  of  the  epi- 

metaroorphosis  of  the  excretory  duct  of  the  didymis,  and  in  the  female  the  infundibular 

Hoiffian  body,  but  may  be  distingmshed  lying  end  of  the  tube,  while  the  inferior  free  por- 

i»«r  It,  m  the  fonn  of  a  tolerably  thick  tube;  ijon  of  the  duct,  after  it  has  quitted  the 

which  at  first  ends  in  a  closed  extremity,  but  Wolffian  body  becomes  converted,  in  the  male, 

•fterwards  exhibits  a  wide  orifice.    It  runs  i^to  the  vas  deferens,  becoming  at  the  same 

along  the  outer  side  of  the  Wolffian  body,  time  more  and  more  elongated  ;  but  in  the 

whik  its  mfmndibulum,  which  is  soon  distin-  female  the  corresponding  portion  of  the  duct 

guishaU^  extends  beyond  and  is  entirely  se-  ^  transformed  into  the  inferior  division  of 

^mte  from  that  body.  ,     ^       .      ,^  the  lube,  or.into  the  cornu  of  the  uterus.*    . 

The  oviducts  appear  from  the  first  in  the        !„  this  stage  of  its  development  the  inci- 

fonn  of  white  cvlinders  on  both  sides.    They  pient  Fallopian  tube  is  only  Ix^inning  to  be 

do  not  grow  from  below  upwards,  but  are  rec<wnisable.     It  circumscribes  the  diminish- 

formed  m  their  enure  length  from  the  com-  ing  Wolffian  body  on  its  outer  side  in  the 

aiencement ;  nor  are  they  constructed  out  of  form  of  a  Iww.     Above  the  superior  opening 

s  membranous    lamina,  rolled  together,  as  extends  beyond  that  body,  while  bdow  the 

Meckel  supposed;  but  are  m  the  beginning  short  free  portion  becomes  conjoined  with  that 

•olid  and  become  graduall;r  hollowed  out  into  ©f  the  opposite  side  to  form  a  single  tube, 

a  tube.    In  this  way  also  is  formed  the  mfun.  These  ducts  have  throughout  the  sauie  breadth 

dibular  opening  of  the  tube  mto  the  abdomi-  up  to  their  union  with  each  other. 

°%5*^*y*. ,  ,         ..„.„..,  A  division  of  the  duct  into  uterus  or  cornu. 

Two  oviducU  exist  originally  in  all  birds,  and  narrower  Fallopian  tube,  is  still  nowhere 

but  as  in  this  chiss  the  right  ovary  shnnks  perceptible,  and  the  place  of  this  latter  divi- 

snd  disappears,  lo  the  right  oviduct  becomes  gion  la  only  as  yet  indicated  bv  the  addition 

lost,  by  gradually  contracting  and  shortening  of  the  substance  which  afterw'ards  becomes 

rrom  above  downwards,  f     ^.    .      .         ^  ligamentum  rotundum.     Between  the  oviduct 

In  mammala,  before  the  distinction  of  sex  and  the  ovary  lies  the  atrophied  Wolffian  body 

becomes  apparwit  internally,  there  is  seen,  of  a  dirty  yellow  colour,  in  part  surrounding 

running  along  the  Wolffian  body  of  each  side  the  ovary  ;  but  notwithstonding  this  conti- 

in  every  embryo,  a  duct,  which,  according  to  g^ity  the  tubuli  of  the  Wolffian  body  form  no 

Miiller,  may  represent  either  a  vas  deferens,  ^mon  between  the  Fallopian  tube  and  the 

or  an  oviduct.   These  ducts  lie  upon  opposite  ovary.    The  duct,  or  fiiture  Fallopian  tube. 

Mdcs  of  the  germ  glands,  which  may  become  ^hich  had  previously  preserved  a  perpendi- 

afterwards  testis  or  ovary.  cular  direction,  now  takes,  with  the  rest  of 

^!!  ^^^^  .**»«  internal  organs  begin  these  parts,  a  more  sunken  position.    But  it 

to  exhibit  m  datinction  of  sex.    This  n  indi-  ^^\\\  ifeg  close  to  the  Wolffian  body,  from 

which   it  is  separated  by  a  narrow  fold  of 

*  See  Mnlkr*!  Dildungageschichte  der  genita-  oeritoneuin 

I«n.     [>Qa«eldorf,  1830.  ^ 

t  Prut  Quekett  has  pointed  oat  to  me,  in  the  col- 
Wiion  of  the  Royal  Colleffip  of  Surgeons,  a  remark*         *  The  reaeaixhca  of  Kobelt  upon  this  subject 

*t>le  pTf|iarition  by  Mr.  Tegetmeir,  in  which  the  have  been  alrea<ly  explained  under  the  bead  of 

right  oviduct  is  developed  in  the  common  fowl.  development  of  the  FaroTarium. 
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Fig.  416.  and  the  horm,  or  conM,  of  the  ntm  ii 

ettablished  ;  >lthoush  the  tube  adll  nmma 
relBtivet;  very  broa^  eretx  up  to  iu  (bdoat- 
nal  end. 

In  the  humui  nibject  the  oppactoniUH  far 

otxennuion  upon  tctj  earij  BDOrjo*  bdn;  <i 

not  very  Trequent  occumnce,  iie  fanfoaj 

changes  have  not  been  «o  Bocunldj  nnd 

in  the   6rit    ttagra   •■    in    the   ^it]«  o( 

birds  and  nttmnuJs ;   but  all  the  cimm- 

tiona    which   have   yet    been  nade  kid  ta 

"'  the  conclusion   that  the  Failopnn  tube  W 

GniiB-mrmanf  crgantofaJU^  Otqy.    iAfta  J.     ju  origin  in  a  duct  Mnular  to  that  alnalt 

^-^■i  described.    This,  with  the  rest  oT  tba  » 

o.kidMrii  J.nretBr.1  f,  ovules i  *  WoWBsn     ternal  organs,  is  iufficienilv  devetoned bj iW 

^■!?^Ht:.N?!L'^J!;^,„!;il.        W^'     third  month  of  utero-ge««k>n  totave  •• 

f,  inrundibulv  caa  of  tb«  tab«a  i  a,  mlddla  portion     •  i     ■_.  .       ■.  ■>     l 

ortheatenia.  \on^T  any  doubt  as  to  the  tex.    Br  ika 

penod  the  oviducts  have  nearij  aconred  dM 

In  older  female  embiyos  the  Fallopian  tube*.    '"'"«"»>  poririon   which,  fro*,  ie  fc-rt 

DOW  more  completely  formed,  are  tRicker  and     "">""?  onwards,  be»mea  a  nK>waafkrirt> 

eihibit  a  aonKwhat  unduladng  outline.    The     ""fw^K-    '■>  ""T?*^.";  ™  "^^^  "^ 

°  the  tubta  run  parallel  with  the  now  bonsc*. 

1^  jj-  tally  placed  ovaries,  whoae  etoogaud  fan 

*■  corresponds  with  the  tube  in  the  greaitf  ptr- 

tion  of  iu  length.     B^  the  aid  of  tiut  bmA 

the  abdominal  end  oltbe  tube  is  acea  to  W 

wide  open,  and  traces  of  tbe  fimbrae  sre  i»- 

corcralile  in  its  almdy  fringed  maigin.    TV 

lower  ends  of  the  tubM  are  atill  not  so  ca>- 

pletely  united  but  that  an  indent aiion  np^ 

cefitible   at   thrir    point    of  jimctkn,  fine 

evidence  of  the  atill  bi-comedeonditiaaef  d« 

fln^juo/B/Btaldiwr.    {Afltr    """"■    From  this  period  onwardi  d»e  pwpi 

J.  itiilkr.)  alnicture  of  the  tube  wall  appewa  to  pom  ntl 

„„.,rftheulem.iB,comDSi  t,Fsl-     greater  rapidity  than  the  fold  of  perito-- 

„^ T  oviduct  1  d,  ovaries ;  «,  nouini  <rf     hy  which  it  M  invested  ;  ao  thai  m  adnacri 

tfa«  Wolffian  bodies.  embryos,  and  in  the  fcettia  at  term,  ibi  on- 

duct  is  usually  found  of  ■  tottaow  ' 
Wolffian  bodies,  much  reduced  in  rize,  may  serpentine  form,  its  windii^  bang  eaaih  dc 
be  found  lying  in  a  duplicature  of  peritoneum,  tin;juishable  through  the  peritotal  m«k 
between  the  ovaries  and  the  oviducts.  The  The  tube  now  much  cxceeda  At  onn  h 
iiiferior  portion  of  the  latter  becomes  wi-  length,  and  its  infiindibtdur  end  is  beamiRi--.' 
dened,  and  the  division  between   the   tubes     mar^ned  with  delicate  fimbriae  0^.  4IS.)- 

Fig.  418. 


Imtmid  gtntratrM 
a,  miildle  portIa 


Vttna  and  Bppmdaga  of  kummfatit  at  tttm.     {Aflrr  Aidkv^) 
4.  pavilion  of  the  left  ride;  a,  the  samo  of  the  right  rids  (bdow  it,  in  Ihb  speeinMa.  UOtf 
able  varistT  of  two  upanle  accessory  psviliow  b  and  c)|  (4  Fallopian  tnbs        •  ~  •-- 
awBoaitits  b  Ito  aoter  haif  i  f,  ronnd  Uganaat  j  t,  ovaiy. 


ABNoaMUL  Anatomv  of  thb  Fai.lopia:4     occurrcDce,  and  is  ntuallT  c „ 

TuBB.  where  there  ia  a  coincidoit  Jgfaiwty  »  ^ 

uterus  or  ovaiy.*     But  when  tke  two  k0^ 

B^firt  ,md  Tn^^ct  Dc^hpm^,l        Ab-        .  Meckel,  Bandboch  dar  I 

■encc  of  the  FalJupian  tube  w  of  mfrequent     B.  I. 
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drgMM  are  pafectly  fDntted  it  is  exceedingly  of  the  uterua  in  thirty  women,  he  met  with 

nre  to  find  a  deficiency  of  the  oviduct.  no  leai  than  Ere  examples  of  this  singular 

The  oviduct  may  be  deicient  either  upon  formation,  which  be  thus  descrihes : 

one  or  both  lidaB,    Heuainger  *  has  recorded  "  At  a  distance  varying  trom  several  millime- 

ao  ciaufile  of  deficiency  of  the  ovary  aad  tres  to  S  or  3  centimeirea  behind  the  normal 

FallopiaD  tabe  of  one  side.  pavilion,  are  observed  upon  the  course  of  the 

Ouuusierf   met   with   a  remarkable   ex-  tube  one  or  more  accessory  pavilions,  formed 

ample  of  a  woman  who,  notwithstanding  the  like  that  which  terminates  tne  ovidjct,  of  ■ 

abwDceof  one  ovary  and  tube,  and  even  of  one  mucous    membrane    divided     into    fimbrite. 

■de  of  the  uterus,  bore  ten  living  children  ;  When  the  fringee  of  this  pavilion  are  floated 

and  vhoae  death  shortly  after  her  last  con-  under  water,  they  are  observed  to  be  jnerced 

Snement  aSbrded    him   the  opportunity   of  by  an  aperture  lending  into  the  cannl  of  the 

aaccrtuning   this   peculiar   condition  of  the  tube;  and  a  probe  introduced  into  this  orifice 

parts.  may  be  made  to  escape  eithar  by  the  ostium 

Aflef  the  observations  which  have  been  ahdominele,  or  by  the  oatiuiti  uterinum,  ac- 

niade  regarding  the  function  of  the  Fallopian  cording  to  the  direction  in  which  it  ia  passed. 

tube,  it  is  hardly  necessary  to  observe  here  Thus,  then,  the  canal  of  the  tube   can,  in 

that  deficiency  of  both  tubes  will  be  neces*  certain  cases,  open  into  the  cavity  of  the 

wily  productive  of  permanent  sterility  ;  al-  peritoneum  by  several  distinct  orifices." 

Iboi^h  abaence  of  the  tube  of  one  side,  as  in  The  first  of  M.  lUchard's  cases  occurred 

the  case  of  Chamaer,  juat  quoted,  need  not  in  an  adult,  and  is  represented  in  fig.  40B. 

entail  any  anch  consequence.  **  There  is  a  norms]   pavilion  of  somewhat 

UnusmI  diortneaa  of  the  tube  and  the  irregular  form,  and  below  it,  at  several  milli- 

abaence  of  the  fimlNiaB  have  been  also  sc-  metres  distance,  a  small  openine,  surrounded 

tonalDil  ta  cause*  of  sterility ;  but  the  former,  by  two  small  fringes,  covered  on  their  inuersur- 

■T  associated  with  a  very  short  ligamentum  face  by  mucous  membrane  ;  while  the  serous 

DTsrii,  would  have  no  such  effect,  and  could  membrane  terminates  abruptly  on  thdr  outer 

b«  only  accounted  a  relative  deformity  when  surhce  aa   in   the   true   pavilion.     A  probe 

tlie  ovary  is  placed  at  an  unusual  distance  introduced   escapes  by  one  or  other  orifice 

from  the  uterua,  so  as  to  be  beyond  the  grasp  mdiacriminately. 

of  tile  infundibulum  ;  while  the  latter  pecu-  The  second  example  (J!g,  41S.)  occurred 

Kuity,  aa  abesdy  ahown,  may  be  merely  the  in  a  fcetus  at  term.     The  tube  of  the  left  aide 

result  of  ace,  terminates  in  a  ain^le  pavilion,  but  that  of 

FmJimliei  o/*  ConilmetKni.  —  Snerat  Pa-  the  right,  besides  ita  terminal  pavilion,  ea- 

ribmton  Ike  tame  Tube. —  H.  Richard,  to  hiluta  also  two  little  secondary  pavilions,  com- 

whose    rcacarchea    regarding    the   Fallopian  municating  each  by  a  special  orifice  with  the 

tube  reference   has   been  already  made,  has  canal  of  the  tube. 

pointedout  a  previously  unobserved  condition  But  the  most  interesting  example  is  that 

of  this  part.     In  examining  the  appendages  ahown  in^.  419.  from  a  woman  wno  aborted 

Fig.  419. 


Eilrtmily  of  Faanpiam  tiihi  {laaiaK)  kuimg  twe  paahimt.  {A/ltr  RicLird.} 
as.  tnbrta  of  Ihclcnninal  or  Dormsl  pavilion,  exhibiting  u  unoioal  richnen  of  folds;  Aft,  acnaaory 
p«Tilioa  la  th«  ride  of  tha  tube.  hsTing  two  diatiact  orifice*  Mparaud  by  a  valvular  fold)  ee,  ■  Irielle 
unradacal  at  tlM  tennioa]  pavilion  escape*  by  one  of  these  lat«n]  orificea,  bat  cannot  be  made  tu  pas* 
oot  by  the  other,  <c  to  enter  the  utama  oa  accoant  of  the  valve ;  dd,  a  aacond  briatla  tntrodneed  rrom  tha 
k>nr  <n)  of  tlia  tabs  eecsM  by  the  other  orifice  of  the  aeeeaaoi?  pavUko,  bat  cannot  be  Diada  to  pes*- 
(nu  11  Esi  aa  the  tcrmlnsl  inAuidibDlnni. 

*  HtoiBsa'i  ZeltKhiift  fbr  die  organiache  Pby-     at  the  sixth  month.     The  terminal  pavilion, 
■"'k>  IL  >■  represented  here  of  the  natural  site,  eahibita 

IT*  ^2"  °*  0««»"1«*««W«'  ■'«•  Waibe^  B.     „  Hchnesa  of  fringes  and  folds  rar«ly   seen. 
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Below   this    large    pavilion   is   another,  the  Meissner*  has  collected  throe  other  ca«es 

fringes  of  which  are  large  and  floating.     This  of  hernia  of  the  tube,  one  of  which  was  cou- 

abnormal  pavilion  exhibits  two   orifices   se-  genital.     These  are  all  instances  of  in;j:TSil 

parated  from  each   other  by  a  valve,  which,  hernia  of  the  tube.     In   the  "Journal  tiir 

being  prolonged  into  the  canal  of  the  tube,  Geburtshelferf  an  instance  of  displatttncut 

interrupts   all  communication   between   that  of  another  kind  is  recorded.    The  left  FjI- 

part  of  the  canal  placed  above  and  that  below  lopian  tube  had  escaped  through  a  rent  in  the 

it.     The  valve  is  formed  of  a  fold  of  mucous  walls  of  the  vagina  near  the  os  uteri,  anJ 

membrane.     A  probe  introduced  by  the  ab-  descended  as  far  as  the  labia,  so  that  the  f  n> 

dominal  orifice  of  the  tube  escapes  by  one  of  briae  could  be  easily  distinguished  during  ife. 

the  two  orifices  of  the  supernumerary  pa-  The   most   common   displacements  of  the 

vilion,    whilst   one  passed    from   the   uterus  Fallopian  tubes  are  those  which  result  fa>(o 

appears   at    the   other   orifice   of   the   same  adhesions  consequent  upon  inflamroatioG  vi 

accessory  pavilion.  their  peritoneal  coat.     Such  adhesions  coci- 

M.   Richard  points  out  a  very  important  stituted  by  bands  or  extensive  sur&ces of  false 

influence  which  these  abnormal  openings  may  membrane,  tie  down  the  tubes  to  suirouDdio: 

have  upon  the  functions  of  the  oviduct.     An  parts,  and  in  most  instances  effectually  pre- 

ovum   having  entered  the  terminal  pavilion,  vent  the  performance  of  their  proper  func- 

if  while  endeavouring  to  gain  the  uterus  it  is  tions  ;  as  where  the  tubes  are  adherent  to  the 

directed  along  the  wall  of  the  canal  which  is  uterus,  the  sides  of  the  pelvis,  or  the  hla.Uef 

opposite   to   the   accidental   opening,  it  will  or  intestines.     But  the  union  is  most  com- 

rcach  the  uterine  cavity ;  but  if,  instead  of  monly  found  to  have   taken   place  betwaii 

coursing  along  the  wall  opposite  to  the  so-  the  extremity  of  the  tube  and  some  parti-: 

liition  of  continuity,  it  descends  along  this  the  surface  of  the  ovary,  so  that  these  are 

wall  itself,  then  it  will  almost  inevitably  escape  inseparably  united  together  (^.4()9.),andvir} 

by  this  abnormal  orifice,  and  will  fall  into  the  frequently  in  some   abnormal  position  (^. 

peritoneal   cavity.      Now,  if  this  ovum  has  420.) 

not  been   fertilised,  nothing  remarkable  will  Obliieraiion  of  the    Fallopian    Tuhc  —  h 

ensue  upon  its  escape  into  the  peritoneum ;  advanced   life  a  natural   contraction  of  the 

but  if  the  contrary,  then  it  is  po>sible  that  tube  takes  place,  and  the  fimbriae  also  J- 

thc   fertilised  ovum  having  escaped  from  the  minish  and  lose  their  luxuriance  of  fonn;  but 

canal  which  should  conduct  it  to  the  uterus  it  frequently  happens  that,  independently  of 

will  give  rise  to  an  abdominal  pregnancy.  these  natural  changes,  and  even  at  an  eaH) 

Displacement  of  the  Falhijnan  Tittw.  —  This  period  of  life,  the  tubes  are  found  nearlv  or 

is,  perhaps,  one  of  those  conditions  of  parts  entirely  obliterated.     Such  obliteration  n-a^ 

which  woulil  be  the  least  likely  to  be  detected  be  occasioned   by  tumefaction  of  the  linin: 

during  life,  and  it  may  on  that  account  have  membrane  of  the  tube,  or  by  a  collection  ot 

been  often   overlooked.      It  is  of   necessity  inspissated  mucus  in  some  part  of  the  canal ; 

associated  with  dis[)laccments  of  certain  other  or  the  entire  calibre  of  the  tube  may  he  i»b- 

organs,  whenever  such  displacements  occur  ;  literatcd  by  cellular  formation  (atresia  tut^iP I. 

as,  for  example,  with  prolapsus  inversion  and  Occasionally  calcareous    concretions  h.«e 

retroversion  of  the  uterus.     In  extreme  pro-  been  found  obstructing  the   tube ;  anJ  iht' 

lapsus  or  procidentia  uteri   the  tubes,  along  same  result  has  been  produced  by  growths  ot 

with  the  ovaries,  are  carried  down  and  occupy  a  malignant  kind. 

a  position  on  either  side  of  the  prola[)sed  The  occlusion,  however,  is  generally  con- 

ori:an,  and  l^etwccn   it  and  the  walls  of  the  fined  to  the  abdominal  end  of  the  tube.    In 

inverted  vagina,  while  in  inversion  the  tubes  thesectiscs,  usually,  the  fimbriae  are  destrou-ii. 

are  contained  in  the  pouch   formed   by  the  the  opening  into  the  abdomen  is  complttn) 

reversed  uterus.*     In  this  latter  case  the  rela-  closed,  and  the  tube  ends  in  a  blunt  cul-tij- 

live  situation  of  all   the  parts   is  so  altered  sac.      Such  a  condition  of  parts  is  pencrJ!; 

that  the  uterine  orifices  of  the  Fallopian  tubes  associated  with  an  enlarged  and  tortuous  si.tte 

may   be    sometimes    discovered    as   forming  of  the  tube,  the  walls  of  which  are  usiialu 

ol)li(jue  openings  in  the  upper  part  of  the  va-  thickened,  and  its  canal  filled  with  fluid.    If' 

gina.t    But  displacement  of  the  Fallopian  tube  such  cases  the  obliterated  end  of  the  tulv 

may  occur  alone,  and  constitute  a  true  her-  inay  remain  free  and  unattached,  but  it  is  tar 

nia.     Such  an  occin  rence  is  recorded  by  M.  more  often   found   united  inseparably  to  the 

A.  Berard.;!:      In  this  ca-c  the  displacement  ovary.     This  junction  of  the  tube  nith  the 

took  the  form  of  a  crural  hernia,  which  was  at  ovary  by  artificial  adhesion  is  the  roost  coir- 

first  reducible,  but   after  gradually  increasing  mon  of  all  the  morbid  conditions  of  the  ovi- 

in  size  it  could   bo   no  lunger  reduced.    As  duct.     It  has  been  supposed  by  some  to  bf 

fluid   was   distinguishable  within  the  hernial  the   result  of  certain    libidinous  habiti  an.i 

sac    a   puncture    was    made,   but   peritonitis  practices ;  but  this  conjecture  is  not supponeJ 

ensued,  followed  by  death;  and  upon  exami-  by  any  statistical  evidence.     The  explanatioo 

nation  it  was   fofind  that  the  sac  contained  given'by  Rokitansky,  that  this  form  of  atlhe- 

nothing  but  the  h\  pertrophicd  Fallopian  tube,  sion  results  usually  from  an  extension  ot  ca- 

•   S.-f  /;/M.   170  ami  471.  ,         . 

[  1'. nil.  In-.  Mu-oim»,  Kov.  ('n)l.  of  S^^^^  L(»n(l  *  Die  Fraucnzimmer  Krankhei(e.n,Lcxpi!i:.l''^'" 

No.  '.'•;:>  I.                                 '  \V\.  If.  p.  IMKJ. 

X  l;tviK>  M.Mi.  ;il.',  Mai  IH.",«).  f  Frankfurt  u.  Leipzig,  1787. 


PALLOPIAN  TUBE  OR  OVIDUCT  —  (Abnorii*l  AMATonir). 
Fig.  420. 


Tit  Fatlopian  liiAei  tied  down  bjfjaht  membmna  io  tht  ovttrvt  tad  adjactmi  wimcturts. 

a,  ntcnu ;  6,  Fi]l0|iian  tubei  (the  iofundibnt*  obliunted) ;  li,  01 

turhal   inflammation  wlong  the  lining  mem-  and  infiltrated  ;   their  mucous   membrane  it 

linne  of  the  tube,  which,  tpreading  to  the  variouslv  reddened,  discoloured,   excorialed, 

fimbriated  extremity,  pyea  rise  to  peritoneal  sof^ned  and  everted  at  the  fimbriated  ex- 

inttamnwtion  in  the  vicinity  of  the  orifice,  so  tremity.     The  patuage  of  the  tube  is  dilated, 

that  the  free  terminations  of  the  tube  are  efii>eclally  at   its   outer  end,  and  tilted  with 

bound  down  to  the  adjacent  parts,  seems  to  varioua  products,  purulent  and  aanious  fluids, 

olTerthe  truest  explanation  of  the  nature  and  and  in  uterine  croup  with  coaculable  lymph, 

origin  of  this  peculiar  condition  of  the  parts,  asauming  the  shape  of  a  tuhurar  concretion, 

^erjlg.  409.  the  exudative  process  having  extended  from 

In  some  of  these  cases,  however,  there  ap-  the  uterus  to  the  tube."  * 

|icare  to  have  been  something  more  than  a  But  more  commonly  the  (races  of  inflam- 

mere  process  of   exudative  inflanimation   at  mation  are  found  in  tlie  peritoneal  coat,  which 

•ork.     The  parts  upon  examination  iqipear  highly  congested   and   covered   by  BaJieB   of 

to  have  become  blended  by  a  combined  pro-  lymph,  partakes  in  the  general  inflammatory 

cess  of  absorption  of  the  fimbriae,  end  at  the  condition  of  the  atjjacent  serous  surfaces, 

tame  time  of^firm  agglutination  of  the  infun-  In  the  non-puerperal  state,  or  as  a  se<)uel 

dibular  base  to  (he  Hurface  of  the  ovary  ;  so  of  puerperal  affections,  inflammation  usually 

■hst  it  may  be  difficult  to  find  any  precise  line  lakes  the  form  of  catarrh  or  blennnrrhiea  of 

of  demarcation  between  these  parts,  except  the   mucous   membrane   of   the   tube.     The 

ihal  which  a  dilTerencc  of  colour  may  fumiah.  usual  evidences  of  such   an  nffi;ctian  are,  a 

Hifpenraiia  or  amgeition  of  the  tissue*  of  certain  amount  of  tume&ction  of  the  mucous 

the  tube  is  very  commonly  observed.     It  is  lining,  with  thickening  of  the  delicate  plies 

apparently    a  normal    state   during    healthy  covering  it,  and  dark  congestion  of  the  c>ipil- 

menstruation,  but  may  be  re^rded  as  morbid  lary  vesseli.   Within  the  tulml  canal  are  found 

when  aiaocieted   at   other   times   with  de^  collections  of  mucus  variously  coloured,  being 

congestion  of  the  uterus  and  ovaries.  sometimes  risctd,  or  occasionally  cream-like, 

A  state  of  hyperEmia  of  the  tube  has  been  yellow  and  purulent  {fig.  421.). 

found  Bsaociated  with  eflusion  of  blood  into  The  chronic  inflammations  of  the  serous 

its  canal,  and  the  escape  of  a  portion  of  this  coat  of  the  tube,  which  result  in  various  atl- 

Huid  into  the  abdomen  tbrouj^  the  infundi-  hcsions  of  this  part  to  surrounding  structures, 

bulsr  orifice.  have  been  already  noticed. 

Hyperemia  of  the  tube  occun  as  a  semi-  ColUcHonu  ojfiidd  unlkat  Vie  lube  result  from 

Bormal  condition  in  cases  of  tubal  pregnancy,  a  combination  or  two  or  more  of  the  foregoing 

InJIammalory  Unoiu  of  the  tube  may  pre-  conditions.     These   fluids   consist   of  blood, 

wnt  the  characteristic  conditions  of  acute  or  menstrual  fluid,  mucus,  sccum,  or  pus,  and 

of  chronic  inflammation.    The  former  is  com-  sometime*  of  these  in  various  states  of  ad- 

■aonly  Men  in  cases  of  puerperal  metro-peri-  mixture. 

lonitis,   where    the    inAamroation    attacking  CoUectiom  of  blood,  or  of  a  bloody  fluid  with- 

usutlly  the  utenis  first  has  extended  to  the  in  the  tube,  are  occasioned  by  hyperemia  of 

ovarie.  and  tubes.     "  The  tubes  are  tumified  .  R„kiundiy.    P.tli6l<«.  AnaL  Vol  H.  p.  Bit 
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the  tube>wBllB,  wboie  Dver^iatended  ca(»ll^  the  tube  are  patent,  the  taHanaoftwu 
ries  relieve  themseWes  by  sanniineons  effii*  the  uterus,  or  ponJbJy,  bj  the  mfoMbdoK. 
Eion.    Id  audi  a  case,  if  both  ue  orifices  of    into  the  caritj  of  the  abdoom.    Of  Mck 


a,  nlenui  ^  dliluded  tube*;  t,  thkktnsd  liuiDg  of  tha  tuat;  d,  nrand  UguMoL 

e^iions  there  are  many  examples  on  record,  of  the  caritv  of  the  uterus.     Behind  thifofr- 

Or  should  the  abdomiiul  end  of  the  tube  be  structioa    the    menttrual    fluid   accu^BlMnl 

cloned  in  the  manner  already  described,  and  unti]  the   Fallopian  lubes  became  wo  nor- 

should  the  uterine  end  bIm  be  temporarily  mniulj  distended  that  at  length  ooe  of  tk« 

obstructed,  an,  for  exRmple,  bj  slight  conses-  bunt,  and  death  remlted  Iroai  ibe  esapc  d 

tion  of  the  mucous  linine  at  this  point,  then  the  blood  bto  the  abdominal  cmrity. 
(he  blood,  harin^  no  outlet,  will  continue  to        Or  lastly,  the  mowtnial  fluid  naj  teBtn 

accumulate  withm  the  tube,  and  a  distension  in  the  tube  after  tlte  manner  of  the  btooil  a 

of  the  parietes,  more  or  lesa  connderable.  Kill  the  case  just  described,  where  both  the  a> 

result.  Sees  of  the  tube  are  obatrocted.    Of  s«t 

But  all  collections  of  blood  within  the  tube  accumulations  I  have  met  with  aaaij  fl- 
are not  necessirilji  the  result  of  hiemorriiage.  amples  t  and  it  is  interesting  to  ofaaerre  tk« 
The  menstrual  fluid  has  been  frequenly  ob-  here,  at  under  many  tike  areoiMtaDta.  At 
served  to  have  accumulated  here.  And  these  walls  of  the  tube  usually  beootnc  bfptfin' 
accumulations  may  occur  under  various  dr-  phied  in  proportion  to  the  degree  of  ct^w 
cumstances.  Thus,  in  the  case  of  imperforata  caused  by  tne  accumulatioDs  of  fluid  vhak 
hymen,  when  the  menstrual  fiinction  has  been  they  are  called  upon  to  resist. 
established  for  some  time,  this  fluid,  after  col*  These  coUecuofis  of  menstrual  flad  witha 
lecting  behind  the  obstructed  orifice  of  the  the  lube,  which  I  have  found  to  be  tcMiff' 
"  '~  '~  and  distends  the  able  in  some  instances,  where  1  have  ""■ 
nstely  mounts  up  tained  bef  ond  question  that  death  had  b^ 
111.0  the  Fallopian  tubes,  distending  them  also  place  dunng  ■  ntcnstrual  period,  sf«  iaatra.-- 
n  the  same  manner  as  the  uterus.  tive,  as  showing,  upon  strong  proteMt  (^ 

But  BtreMa  of  the  vagina  or  uterus,  causing  dence,  that  the  oienstnial  fluid  ■  s^fM  ' 

such  accumuladons,  is  not  necessarily  con-  part  by  the  walls  of  the  FallopiaB  tnfat  as  a^ 

-    ■    -  ...•:»  ....  -.ii.-.;-*  --  L..  ^L^-^  ,^  >k-  ..«_..  :ft..ir     Wm#  I  Wit 


genital,  but  may  be  consecutive  on  adhesive  as  by  those  of  the  uterus  itactf.     For  I  ta" 

inflammation  attacking  these  parts  ;  as  io  the  seen  it  in  cases  where  both  orifices  efthae* 

instance  of  a  woman,  wIuMe  case  is  related  in  were  obstnicted ;  and  therefixv  incMaahnr 

the  AmericBn*'Jouma]afMedicalScieoces,'*  it  was  not  probable  that  the  fluid  cmU  hM 

and   who,  after  her  second  confinement,  had  rc^rsitatod  from  the  uterus  into  ihc  ti^ 
an  attack  of  metritis,  terminating  in  cofaeaton         CoUeetiont  tf  termu  JItid.     Hfdrtft  a^ 

oftbe  uterine  walls  and  consequent  occlusion  HydrvtalpiMi.—  '  .    .  -   -  -i—  - 


J.  XXSV.  the  mucous  lining  of  the  tube,  «h« 
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corrii^  in  the  acute  or  chronic  form,  the  The  pressure    producing  this  dittenrion. 

fluid,  secreted  more  abundBnily  than  in  a  when  operating  in  only  b  slight  decree,  causes 

itaie  of  health,  maj  find  vent  by  eitlier  or  a  nearly  equable  enlargement  of  the  tube,  so 

both  of  the  tubal  orifices,  ao  long  as  tliese  re-  that  its  natural  conical  shape  is  still  preserved. 

main  pervious.  But  as  the  quantity  of  fluid  increases,  the  thin- 

It  u  probi^Ie  that  in   this  affection   the  ner  and  lesa  resisting  portions  of  the  walls, 

tupenbundant  fluid  Boitb  generally  by  the  which  lie  towards  the  distal  extremity,  ^ve 

lower  orifice  into  the  uterus,  and  so  esctqies  way  more  rapidly  than  those  at  the  proximal 

per  raginam,  constituting  one  of  the  numer-  end;  and  the  lube,  after  becoming  irregularly 

oui  forms  of  "leucorrhiEB."    But  if  both  ex-  tortuous,  is  at  length  converted  into  aseriea 

treraitie*  of  the  tube  are  closed,  then,  as  in  of  saccuh',  the  largest  of  which,  usually  of  a 

the  case  of  bsmorrbue  or  menstruation  oc-  pyrifonn  shape,  occupies  the  extremity  of  the 

cunring  under  like  circumstances,  the  fluid  tube  (fig.  423.  d), 

collects  within  the  tube  and  mechanically  From  the  irregularity  with  which  different 

distend!  ha  walla.  portions  of  the  tube  vndl*  dilate  under  the 


Diitammt  ofO^  FaOapim  titba,  vitt  aUUeutun  ofbaA  orifica.    i^AfUr  iTooptr.) 
a,D(«nis;  ^Tsgiu)  c,  oiateri)  d  sod/,  FiUopian  tabes ;  ^ovair. 

■re  of  the  accumulated   fluid,  it   often         The  quantity  of  fluid  does  not  commonly 
, ,  ns  that  several  angles  are  formed  by  the  exceed  a  flew  drachms,  and  in  ordinate  ex- 
sudden  bending  of  the  parietes,  and  at  these  perience  six  or  eight  ounces  would  be  a  rather 
pmnts  the  tube  walls,  extending  inwards,  con-  large   accumulation.     Yet  it  is  certain   that 
ilitute  wa  many  valvular  projections  which  sometimes  a  much  more  coniideraUe  collec- 
ittition  the  tube  into  several  irregular  cham-  tion  has  been  observed. 


pressure 
MppeoB 


paRitit 
bersio 


municating  together  by  narrow  on-  Thus  in  "Bonnet's   S^ulchretum  Anato- 

nces.     ouch   a  condition   of  parts   may  be  micum*,"  a  casfe  is  given  in  which  one  of  the 

frequently  observed  upon  both  sides  of  the  tubes  held  thirteen  pounds  of  fluid;  and  De 

body,  as  in  t^.  482.,  where  both  tubes  are  Hacnf  mentions  an  instance  in  which  the 

affected  in  the  same  manner  although  in  un-  hypertrophied  tube  wdgheil  seven  pounds, 
while  the  quantity  of  fluid  contained  in  it 

.  amounted  to  thirty-two  pints. 

considerable  siie  the  condition  of  the  lining  Other  cases,  of  more  or  leas  authority,  have 

toembrane  of  the  lube  becomes   altered,  so  been  recorded,  in  which  the  collection  of  fluid 

that  the  mucous  gradually  acquires  the  cha-  has  been  estimated  at  1  IS,  140  and  \5fi  lb«. 

racter  of  a  s«t>ui  surface,  and  the  fluids  But  it  is  exceedingly  doubtful  if  the  tube 

collected  within  these  sacculi  present   the  walla  are  capable  of  dilating  to  the  extent 

ordinary  condition   of  the  fluids   of  serous  that  would  be  neceasory  to  support  to  lorxe 

drmsies.  an  amount  of  fluid  without  laceration.     For 

The  more  umple  of  these  fluids  are  thin,  it  is  very  well  known  that  in  tubal  pr^ancy 

serous^  and   nearly  colourless,  and   may  be  rupture  of  the   tube  almost   always   occurs 

nxHe  or  lesa  albuminous.     Not  infrequently,  before    the    middle    period   of   gestation   is 

however,  they  contain  floccuU,  or  are  thick-  reached;  and  even  in  those  cases  where  the 

encd  by  the  admixture  of  various  yellow,  sports  are  (bunded  upon  post-mortem  ex. 
brown,  or  chocolate  coloured  denser  fluids, 
consisting   chiefly  of  pus   and   di^nt^rated 
blood. 
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the  tube-walls,  whoso  over-distcndeJ  capilla-  the  tube  are  ptttof  ^ 
ries  TL-lieve  themselves  by  sangnineoiu  effii-  the  uterus,  or  '  .:  C 
BJun.     In  siich  a  case,  if  both  the  oriBces  of    into  the  w  /  ;^  =z 


' , '  ■.       '    ;         -^  id  is«a£^  or  iht 

-    '     *  jical  writers  tst. 

■     I  lilci-ature  beta 

'      '       .  '  number  of  spccvl 

lint  in  Palhol^^. 

,  lAc. — SponlaneiHj 

f   the   tube  OC.TLT 

'     .  ovcr-disteDsion.  or 

its  tissues,  wherri;- 

•    ■  -    ■  '  1  no  longer  capable  h 

-6  pressure  of  the  fiuij! 

■  itnin.     In  this   wajr  lai^  cc<<- 

ot  serous,  purulent,   or  KaItglliDeou^ 

.js   are   sometimes   poured    out    into  \V: 

..,.    cavity  of  the  abdomen,  unless,  inileetl,  \n  the 

mne    previous  adhesion  of  the  walls  of   the'tuie 

real    'o  surrounding  parts,  the  point  of  rupture  ii 

for-    directed  to  some  neighbouring  hollow  iHsrui 

t  of    by  which  the  fluids  escape  extertiall;.     Biil 

into     rupture   of   the   lubes   will   most   frcqueoili 

into    happen  in  connexion  with  the  tubal  fonn  K'i 

ally     ciitra- uterine  gestaUoo,  which   is   next  to  be 

described, 

■. —         Detention  and  abnomiai  Hcrflnpment  nf  tkt 

one     Ovum  in  the  Ocidud.      T«bal  Geitaliun.     <in. 

i,(i^^.sts'eontaining  a  small  quantity  of    i^rfi/a*  tubaria.  —  This  constitutes  a  secvjnJ 

,j^^nt  Hniil,  atlucheil  by  a  narrow  pe-    species  of  those  abermnt  forms  of  gestation. 

I'^o  the  tuhe.and  |iartieuliirly  to  the  distal    commonly  ternied  extra-uterine,  one  of  wh^-h 

i!**''?  (J%'  ***"*■  '')■   "^^^  nature  of  these    iws  been  considered  under  the  title  of  Ih^rui 

'>lins  been  already  expUiincd.  (See  ji.  i97.)    Oestnlion,  (p.  586.) 

^if  can  only  be  regardcil  as  morbid  when  It  has  been  already  shown,  that  one  priii- 
i,!«iitt:uii  loan  unn.suol  size,  as  in /g.  4-2 1,  cipal  office  of  the  Fallopian  tube  is  the  tun- 
^y  are  occasionally  found  as  large  as  a  nut,  vcyance  of  the  ovum  from  the  ovary,  or  pLiu-e 
tut  they  very  seldom  exceed,  and  indeed  do  of  its  first  formation,  to  the  utcu-us,  or  ■cai  of 
not  often  attain  even  to  this  size.  its  linal  development ;   and  that   the  orum. 

Fibrout  lumoun.  —  One  of  the  most  re-  whilst  in  transitu,  not  only  becomes  impre;- 
marliable  points  of  difference  between  the  nated,  but  also  exhibits  certain  indi^Mjiabie 
morbid  conditions  of  the  Fallopian  lube  and  evidences  of  commcncingdevelopment,  which, 
of  the  uterus  respectively  is  the  very  (;reai  however,  hss  usually  advanced  only  a  fc* 
raritt  of  the  occurrence  in  the  former  of  those  stages  by  the  time  that  the  ovum  enters  the 
fibroid  growths,  which  in  the  latter  constitute  uterine  cavity.  The  tube,  therefore,  as  welt 
its  nioht  common  abnormal  peculiarity.  No-  ns  being  an  oviduct,  is  also  the  seat  of  nonn^ 
thing  can  mark  more  dihtinetly  the  difference  impregnation  ;  whilst,  in  addition,  it  ser^e,  lo 
of  texture  between  these  two  parts  than  this  (n'otect  and  possibly,  in  some  slight  dt^rec,tii 
very  characteristic  circumstance:  since  it  is  odd  to  the  material  of  the  ovum,  although  ibe 
now  known  that  the  peculiar  lilvous  tumour  actual  operation  of  the  lube  walls  upon  the 
of  the  uterus  is  formed  at  the  expense  of  the  surface  of  the  ovum  in  this  respect  mubt  ot- 
natnr.ll  tissues  of  that  part.  Occasionally,  cessarily  be  *ery  slight  in  the  mamraalia,  sic.-e 
indeed,  small  fibrous  tumours  are  (bund  in  it  so  rarely  happens  that  any  increase  in  its 
the  parenchyma  of  the  tube,  but  tliese  never  size  is  perceptible  from  the  time  of  its  quilting 
attain  to  any  considerable  size.  Tliese  oc-  the  ovary  to  that  of  its  reaching  the  uterus, 
casionally  undenio  culciRcation,  from  adt^sit  But  the  impregnated  ovum,  instead  of  en- 
of  earthy  mnlenul  in  their  texture,  and  thus  tering  the  uterine  cavity,  may  be  accidentallF 
form  little  masses  of  stony  hardness  which  detained  in  the  tube,  and  undergo  further  Jt- 
projcct  from  the  walls  of  "the  tube,  and  are  vclopment  there.  The  eitent  to  which  this 
covered  liy  its  peritoneal  coat.  development  may  proceed  will  depend  in  a 

Tubi-rrle  is  occasionally  furmcd  in  the  Fal-  great  measure  upon  the  capability  of  eiLpaniMn 
lopian  tube.  It  occurs  there  usnully  in  the  of  the  tube  walls  ;  a  circumstance  which 
form  of  tul)erculous  infillration,  whicit,  iu  the  seems  to  vary  greatly  in  different  indiTiilu;ilt. 
opinion  of  Rokitansky,  aHl'cts  chicHy  the  and  also  in  some  decree  according  to  the 
-iiucous  membrane  of  the  lidie.  The  occur-  portion  of  tube  which  the  ovum  occupies. 
'cc  of  tubercle  here  iTLsents  noihiiii;  re-         The  diff.Tcnces   observable   in   this   laitrr 
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respect  have  led  to  a  division  of  cases  of  tubal  (bllowed  by  rapid  death  frOin  haemorrhace. 

gestation  into  three  varieties,  viz.  tubo»ovarian.  And  thus  the  parts  are  usually  obtained  lor 

tubal,  and  interstitial.  examination  in  such  a  state  as  to  leave  no 

In  the  first  variety,  gravidiioi  iubo'Ovaria^  room  for  question  regarding  the  precise  seat 

die  ovum  becomes  developed  in  a  sac,  of  which  the  ovum  occupies,  and  the  nature  of 

which  a  principal  portion  appears  to  be  fur«  the  parts  enclosing  it.    For  in  these  cases  of 

oished  by  the  faypertrophied  waills  of  the  early  rupture  the  tube  has   contracted  no 

iflAiodibular  end  of  the  tube,  and  the  proper  adhesions  with  surrounding  parts,  and  the 

tiuue  of  the  ovary  combined.   In  the  second,  walls  of  the  embryo-bearing  sac  are  formed 

grmiditat  tubaria,  the  develooed  ovum  occu-  of  the  parietes  of  the  oviduct  alone. 

pies  some  part  of  the  canal  ot  the  free  portion  The  third  variety  of  tubal  gestation,  distin* 

of  the  oviduct ;  while  in  the  third,  gravidila*  guished  by  M.  Breschet  under  the  title  of 

inifniUiaStf  the  seat  of  development  of  the  GrawdUas  in  uteri  subtiantia;  and  by  Profes- 

OTum  18  that  part  of  the  tube  which  traverses  sor  Mayer,  of  Bonn,  as  Grai^dkoM  interstiiiaiu, 

the  uterine  walls.  has  been  made  known,  particularly  by  an  essay 

In  the  firsty  or  tuluMwanan  variety,  the  of  the  former  devoted  to  this  subject.* 

parts  supplying  the  principal  foundation  of  the  This  variety  difiers  from  the  lakt  mentioned 

cyst,  which  surrounds  the  foetus,  are  in  the  chiefly  in  the  circumstance,  that  the  seat  of 

fir^t  instance  probably  chiefly  normal  struc-  development  of  the  ovum  is  that  portion  of 

tures ;  and  it  is  easy  to  understand  how»  the  canal  of  the  tube  which  passes  through 

during  the  progress  of  growth  of  the  ovum,  the  solid  walls  of  the  uterus.    Here  the  sac 

when  the  limit  of  expansibility  of  these  parts  surrounding  the  foetus  is  formed  in  a  great 

haa  been  reached,  there  may  be  superadded  measure  at  the  expense  of  the  proper  uterine 

to  them  materials  for  the  extension  and  fur-  tissues,  and  consequently  the  parietes  of  these 

ther  growth  of  the  cyst  walls ;  and  in  this  cysts  exhibit  under  the  microscope  a  very 

way  are  apparently  formed  these  large  sacs,  or  different  composition  from  that  which  the 

artificial  uteri,  which  have  been  sometimes  tube  walls  show  in  the  second  variety. 

observed  to  surround  a  fully  developed  foetus,  In  interstitial  cases  the  walls  of  the  sac 

and  which  in  the  course  of  their  growth  have  surroundins  the  ovum  sometimes  attain  in 

come  to  include  omentum,  mesentery,  or  in«  parts  a  thickness  nearly  equal  to  that  of  the 

testine,  and  other  portions  of  the  abdominal  gravid  uterus.    On  section  of  these  portions 

viscera  or  parietes,  by  which  the  sides  of  the  the  appearance  which  they  present  is  precisely 

sac  become  strengthened  and  enlarged*  similar  to  that  of  the  gravid  uterus  itself. 

As  in  the  case  of  ovarian  gestation  for-  There  is  here  seen  precisely  the  same  arrange- 

merly  described,  so  in  the  varieties  termed  ment  of  large  vascular  openings,  being  the 

ovarM>-tabal,  it  is  only  when  death  has  taken  divided  canals  or  sinuses  which  everywhere 

place  during  the  early  stages  of  formation  of  permeate  the  solid  walls,  in  whose  composi- 

these  emb^o-bearing  cysts  that  the  exact  tion  may  be  traced  the  same  abundance  of 

nature  and  relation  of  the  parts  originally  smooth  muscular  fibre,  as  in  the  ordinary 

composing  them  can  be  made  out.  Hence  the  gravid  uterus. 

diflBculty  of  determining,  in  more  advanced  Within  such  a  sac,  formed  out  of  the  walls 
stages  of  gestation,  when  other  parts  have  of  the  tube  in  the  first  instance,  and  in  the 
booi  superadded,  in  what  precise  situation  case  of  this  third  variety  further  stren^hened 
the  devetopment  of  the  ovum  was  commenced,  by  the  addition  of  a  large  quantity  ot  tissue 
And  hence  the  probability  that  some  at  least  derived  from  the  uterus,  the  ovum  lies,  pre- 
of  those  caaea  which  have  been  recorded  from  senting  its  ordinary  character  of  an  external 
time  to  time  as  examples  of  the  foetus  deve-  chorion  and  inner  amnion ;    the  foetus  or 
loped  in  the  cavity  of  the  abdomen,  and  among  embryo  itself,  according  to  the  period  of  gea- 
the  intestines  (^gramdiUu  abdominaUt)^  may  tation,  being  perfectly  formed.    The  walls  of 
have  been  originuly  cases  of  the  tubo-ovarian  the  sac,  being   in   this  case  usually  much 
variety,  in  which  the  cyst  walls,  commencing  strong  than  when  the  ovum  lies  nearer  to 
their  formation  by  the  artificial  union  of  the  the  distal  end  of  the  tube,  resist  pressure  for 
expanded  termination  of  the  oviduct  with  a  a  longer  time,  and  consequently  the  foetus 
portion  of  the  ovarian  parietes,  have  in  the  may  attain  a  greater  growth. 
coune  of  their  growth  come  to  include  many  One  of  the  most  interesting  questions  con- 
other  parts.  nected  with  this  subject  is,  whether  a  decidua 
The  second  variety,  which  includes  all  cases  is  here  formed.     Schroeder  van  der  Kolk,  in 
strictly  termed  tubal  (gravidiUu  tvbana)^  con-  bis  recent  most  valuable  work  on  the  struc- 
stitutes  by  lar  the  most  common  of  all  the  ture  of  the  Placenta  f,  answers  the  inquiry  in 
/arms  of  extra-uterine  ^station.    Here  the  the  affirmative,  in  contradiction  to  the  state- 
ovum  is  developed  within  some  part  of  the  ment  of  Virchow  %%  by  whom  it  is  asserted 
free  portion  of  the  tube,  whose  walls  appear,  that  in  the  case  of  tubal  gestation  no  decidua 
from  tiie  examples  which  most  of  our  mu- 
seums funush,  to  be  capable  of  a  very  limited  *  Memoirs  sor  one  nonvelle  esp^  d«  grosseasa 
desree    of    expansion    in    most    individuals,  extra-uterine.    Par  M.  Breschet 
Hence,  when  tfceovum  has  attained  to  a  cer-  t  Wtjirnemmgen  ovct  het  Maaksel  van  de  Men- 
•  .        .•              J           II    L     *u     *•        fcU-.*  *u-  schebjke  Placenta.    Amsterdam,  lool,  p.  w, « teg. 
tain  sixe,   and  usuaUy  by  the  time  that  the  *  Viichow,  neber   die    Puerperal    Krankbeieen 
Accood  or  third  month  of  gestation  has  been  yerhand.  der  Qm.  Olr  Gebortahelie.    Berlin,  1848, 
reached,    rupture  of  the  tubal  wall  occurs,  a  III.  s.  ISO. 
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amination  it  is  very  possible  that  a  part  of   markable  enough  to  call  for  further  ipcnii 

the  fluid  was  contajned  in  the  ovary,  for  a  description. 

concomitant  enlargement  of  both  tube  and  Cancer  of  the  tube  is  not  a  conaon  oe- 

ovary  is  a  very  common  occurrence,  as  in  the  currence.     I  have  never  met  with  it  ioiip* 

case  represented  in  fig.  422.;  and  on  this  pendently  of  cancer  of  the  ovaries  orutenu; 

account  no  record  of  any  very  considerable  hut  when  either  of  the  latter  organi  ire  eitn* 

dropsy  of  the  Fallopian  tube  should  be  con-  sivelv  affected,  the  tubes  are  also  occunooal'j 
sideroi  as  complete,  unless  the  condition  of    involved.    Upon  the  malignant  dtteaici  of  the 

the  corresponding  ovary  is  also  mentioned.  Fallopian  tube  most  pathological  wiitcrs  vt 

Collections  of  punform  ftwd  m  the  tube,  —  nearly  silent ;   nor  has  our  literatiire  bern 

Abtcett  of  the  tube,. — The  presence  of  pus  in  enriched  by  any  considerable  number  of  uprcki 

the  Fallopian  tube  is  most  frequently  asso-  records  bcsring  upon  this  point  in  Pitholo^ 

ciated  witn  suppurative  puerperal  inflammation  Rupture  of  the  FoUopian  tube, — Spontaaeow 

of  the  uterus  and  its  appendages  generally.  Ulceration  of  the  walls  of  the  tube  ocam 

But  it  may  also  occur  mdependently  of  the  sometimes  as  a  result  of  over-distension,  or 

puerperal  state,  and  as  a  consequence  of  ca-  too  great  attenuation  of  its  tissoet,  wbcni^ 

tarrhal  inflammation  of  the  mucous  lining  of  the  parietes  are  rendered  no  loog^  ctfttk  u( 

the  tube  which  may  have  passed  into  the  sup-  resistine  the  increasing  pressure  of  the  fluid* 

purative  stage.    These  cases  diflfer  from  the  acctimiuated  within.     In  this  way  huge  coi- 

foregoing,  not  only  in  the  nature  of  the  con-  lections  of  serous,  purulent,  or  sanpuoeirv* 

tents  of  the  tube,  consisting  here  of  pus  or  of  fluids  are  sometimes  poured  out  mto  th^ 

puriform  fluids  with  admixture  of  other  in-  cavity  of  the  abdomen,  unless,  indeed,  by  the 

flammatory  products  from  the  lining  membrane  previous  adhesion  of  the  walls  of  the  tote 

of  the  tube ;  but  also  in  respect  of  the  great  to  surrounding  parts,  the  point  of  ruptnre  a 

tendency  which  is  here  observable  to  the  for-  directed  to  some  neighbouring  hollow  viscu^ 

mation  of  adhesions  and  the  establishment  of  by  which  the  fluids  esca^  extemafly.   Bit 

fistulous  openings  into  adjacent  parts,  as  into  rupture  of  the  tubes  will  most  fneaoco:  \ 

the  bladder,  intestines,  or  peritoneum,  into  happen  in  connexion  with  the  tubal  form « t 

which  cavities  these  fluids   are  occasionally  extra-uterine  gestation,  which  is  next  to  be 

discharged.  described. 

Cysts  conttnmng  flmd  attached  to  the  tube, —  Detention,  and  abnormal  Development  of  fir 

Very  commonly  there  may  be  observed  one  Omtm  m  the  Oviduct.     7\(6al  GettaAom.  Ort- 

or  more  cysts  containing  a  small  quantity  of  viditas  tubaria.  —  This  constitutes  a  mo^^: 

transparent  fluid,  attached  by  a  narrow  pe-  species  of  those  aberrant  forms  of  gertit«''« 

duncle  to  the  tube,  and  particularly  to  the  dis»tal  commonly  termed  extra-uterine,  one  of  « b  t : 

extremity  {fig,  ^8.  e).  The  nature  of  these  has  been  considered  under  the  title  of  Oian^ 

cysts  has  been  already  explained.  (See  p.  597.)  Gestation,  (p.  586.) 

They  can  only  be  regarded  as  morbid  when  It  has  been  already  shown,  that  one  \<'' 

they  attain  to  an  unusual  size,  as  in  fig,  421.  cipal  office  of  the  Fallopian  tube  b  the  o  '- 

They  are  occasionally  found  as  large  as  a  nut,  veynnce  of  the  ovum  from  the  ovary,  or  pUr 

but  they  very  seldom  exceed,  and  indeed  do  o^  its  first  formation,  to  the  tttenu,  or  kmi  ^ 

not  often  attain  even  to  this  size.  its  final  development ;  and  that  the  ova; 

Fibroui  tumours.  —  One  of  the  most  re-  whHst  in  transitu,  not  only  becomes  iaipnx^ 

markable  points  of  difference  betw^n  the  nated,  but  also  exhibits  certain  indiifMitaib; 

morbid  conditions  of  the  Fallopian  tube  and  evidences  of  commencing  developaicot,wliri 

of  the  uterus  respectively  is  tne  very  great  however,  has  ustially  iSvanced  ooly  •  k* 

rarity  of  the  occurrence  in  the  former  of  those  stages  by  the  time  that  the  ovum  cntcn  (K 

fibroid  growths,  which  in  the  latter  constitute  uterine  cavity.    The  tube,  therdbre;  at  vc) 

its  most  common  abnormal  peculiarity.     No«  as  being  an  oviduct,  is  also  the  seat  ofnorBal 

thing  can  mark  more  distinctly  the  difference  impregnation  ;  whilst,  in  addition,  it  tene^ '' 

of  texture  between  these  two  parts  than  this  protect  and  possibly,  in  some  alight  degree.  ^^ 

very  characteristic  circumstance :  since  it  is  add  to  the  material  of  the  ovum,  altbouj^b  ur 

now  known  that  the  peculiar  fibrous  tumour  actual  operation  of  the  tube  walb  upon  tfr 

of  the  uterus  is  formed  at  the  expense  of  the  surface  of  the  ovum  in  this  reqtcct  onnt  i»« 

natural  tissues  of  that  part.    Occasionally,  cessarily  be  very  slight  in  the  niamnaka,»)fr* 

indeed,  small  fibrous  tumours  are  found  in  it  so  rardy  happens  that  any  increaie  ic  -* 

the  parenchyma  of  the  tube,  but  these  never  size  is  perceptible  from  thetimeof  ittqattr.' 

attain  to  any  considerable  size.     Tliese  oc-  the  ovary  to  that  of  its  reaching^  the  atcry^ 

casionally  undergo  calcification,  from  a  deposit  But  the  impregnated  ovum,  instead  or  rt- 

of  earthy  material  in  their  texture,  and  thus  tering  the  uterine  cavity,  may  be  arcidepf-  ' 

form  little  masses  of  stony  hardness  which  detained  in  the  tube,  and  undergo  farther  ^ 

project  from  the  walls  of  the  tube,  and  are  velopment  there.    The  extent  to  whidi  y  * 

covered  bv  its  peritoneal  coat.  development  may  proceed  will  dncnd  n  « 

Tubercle  is  occasionally  formed  in  the  Fal-  great  measure  upon  the  capabilit;  of  cspu>*^ 

lopian  tube.     It  occurs  there  usually  in  the  of  the  tube  walls ;    a  circumstance  «fc- ' 

form  of  tuberculous  infiltration,  which,  in  the  seems  to  vary  greatly  in  different  indivil^^  * 

opinion  of  Rokitanaky,  affects    chiefly  the  and  also  in  some  degree  nccorimti  u*  tv 

mucous  membrane  of  the  tube.    The  occur-  portion  of  tube  which  Uie  ovum  ocmpecv 

rence  of  tubercle  here  presents  nothing  re-  The  difll*rences  observable   in  iha    '^' 
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respect  have  led  to  a  division  of  cases  of  tubal  followed  by  rapid  death  frOin  haemorrhage, 

gestation  into  three  varieties,  viz.  tubo*ovariaiiy  And  thus  the  parts  are  usually  obtained  for 

tutMl,  and  interstitial.  examination  in  such  a  state  as  to  leave  no 

Jfl  the  first  variety,  gravidUoi  tubo'Ovaria^  room  for  question  regarding  the  precise  seat 

the  ovum  becomes  developed  in  a  sac,  of  which  the  ovum  occupies,  and  the  nature  of 

which  a  principal  portion  appears  to  be  fur-  the  parts  enclosing  it.    For  in  these  cases  of 

njsfaed  bv  the  hypertrophied  walls  of  the  early  rupture  the  tube  has   contracted  no 

infuodibular  end  of  the  tube,  and  the  proper  adhesions  with  surrounding  parts,  and  the 

tissue  of  the  ovary  combined.   In  the  second,  walls  of  the  embryo-bearing  sac  are  formed 

grasiditat  htbaria^  the  developed  ovum  occu-  of  the  parietes  of  the  oviduct  alone, 

pies  some  part  of  the  canaJ  of  the  free  portion  The  third  variety  of  tubal  gestation,  distin* 

cX  the  oviduct ;  while  in  the  third,  gravidUas  guished  by  M.  Breach et  under  the  title  of 

iiUfntUialiSt  the  seat  of  development  of  the  GravidiUu  in  uteri  tubttatUia;  and  by  Profes- 

ovum  is  that  part  of  the  tube  which  traverses  sor  Mayer,  of  Bonn,  as  GravidiUu  mterttUialis^ 

the  uterine  walls.  has  been  made  known,  particularly  by  an  essay 

In  the  first,  or  tybfy-ovarian  variety,  the  of  the  former  devoted  to  this  subject.* 

parts  supplying  the  principal  foundation  of  the  This  variety  differs  from  the  last  mentioned 

(7st,  which  surrounds  the  foetus,  are  in  the  chiefly  in  the  circumstance,  that  the  seat  of 

first  instance  probably  chiefly  normal  struc-  development  of  the  ovum  is  that  portion  of 

tures ;  and  it  is  ea^  to  understand  how,  the  canal  of  the  tube  which  passes  through 

during  the  progress  of  growth  of  the  ovum,  the  solid  walls  of  the  uterus.     Here  the  sac 

wbeo  the  limit  of  expansibility  of  these  parts  surrounding  the  foetus  is  formed  in  a  great 

)\9A  been  reached,  there  may  be  superadded  measure  at  the  expense  of  the  proper  uterine 

to  them  materials  for  the  extension  and  fur-  tissues,  and  consequently  the  parietes  of  these 

ther  growth  of  the  cyst  walls ;  and  in  this  cysts  exhibit  under  the  microscope  a  very 

way  are  apparently  formed  these  large  sacs,  or  different  composition  from  that  which  the 

artificial  uteri,  which  have  been  sometimes  tube  walls  show  in  the  second  variety. 

observed  to  surround  a  fully  developed  fcetua,  In  interstitial  cases  the  walls  of*^  the  sac 

snd  which  in  the  course  of*^ their  growth  have  surroundine  the  ovum  sometimes  attain  in 

come  to  include  omentum,  mesentery,  or  in-  parts  a  thickness  nearly  equal  to  that  of  the 

testine,  and  other  portions  of  the  abdominal  gravid  uterus.    On  section  of  these  portions 

riscera  or  parietes,  by  which  the  sides  of  the  the  appearance  which  they  present  is  precisely 

sac  become  strengthened  and  enlarged.  rimilar  to  that  of  the  gravid  uterus  itself. 

As  in  the  case  of  ovarian  gestation  for-  There  is  here  seen  precbely  the  same  arrance- 

merly  described,  wo  in  the  varieties  termed  ment  of  larse  vascular  openings,  being  the 

ovano-tubal,  it  is  only  when  death  has  taken  divided  canau  or  sinuses  which  everywhere 

place  during  the  early  stages  of  formation  of  permeate  the  solid  walls,  in  whose  composi- 

these  embi^o-bearing  cysts  that  the  exact  tion  may  be  traced  the  same  abundance  of 

nature  and  relation  of  the  parts  originally  smooth  mnacuhir  fibre,  as  in  the  ordinary 

composing  them  can  be  made  out.  Hence  the  gravid  uterus. 

difficulty  of  determining,  in  more  advanced  Within  such  a  sac,  formed  out  of  the  walls 
stages  of  gestation,  when  other  parts  have  of  the  tube  in  the  first  instance,  and  in  the 
bera  superadded,  in  what  precise  situation  case  of  this  third  variety  further  stren^hened 
the  development  of  the  ovum  was  commenced,  by  the  addition  of  a  large  quantity  ot  tissue 
And  hence  the  probability  that  some  at  least  derived  from  the  uterus,  the  ovum  lies,  pre- 
of  those  cases  which  have  been  recorded  from  senting  its  ordinary  character  of  an  external 
time  to  time  as  examples  of  the  fcetus  deve-  chorion  and  inner  amnion  ;  the  fcetus  or 
loped  in  the  cavity  of  the  abdomen,  and  among  embryo  itself,  according  to  the  period  of  ges- 
the  intestinea  {mwBiai  abdomhuUit),  may  tation,  being  perfectly  formed.  The  walls  of 
have  been  originuly  cases  of  the  tubo-ovarian  the  sac,  being  in  this  case  usually  much 
variety,  in  which  the  cyst  walls,  commencing  strong  than  when  the  ovum  lies  nearer  to 
their  formation  by  the  artificial  union  of  the  the  distal  end  of  the  tube,  resist  pressure  for 
expanded  termination  of  the  oviduct  with  a  a  longer  time,  and  consequently  the  foetus 
portion  of  the  ovarian  parietes,  have  in  the  may  attain  a  greater  growth, 
course  of  their  growth  come  to  include  many  One  of  the  most  interesting  qucstioBS  con- 
other  parts.  nected  with  this  subject  is,  whether  a  decidua 
The  second  variety,  which  includes  all  cases  is  here  formed.  Schroeder  van  der  Kolk,  in 
strictly  termed  tubal  (gravidiUu  tubaria)^  con-  his  recent  most  valuable  work  on  the  struc- 
stitutes  by  far  the  roost  common  of  all  the  ture  of  the  Placenta  f,  answers  the  inquiry  in 
fbnns  of  extra-uterine  gestation.  Here  the  the  affirmative,  in  contradiction  to  the  state- 
ovum  is  developed  withm  some  pert  of  the  ment  of  Virchow  |,  by  whom  it  is  asserted 
free  portion  of  the  tube,  whose  walls  appear,  that  in  the  case  of  tubal  gestation  no  decidua 
from  tlie  examples  which  most  of  our  mu- 
seums furnish,  to  be  capable  of  a  very  limited  ^  M^moire  snr  one  nonvslle  esp^  da  grossssse 
decree   of   expansion    in    most    individuals,  extra-uterine.    Par  M.  BrewAet. 

Hence,  when  tibe  ovum  has  attained  to  a  cer-  .t  ^,^^^«^  "'IZ^li^'^^i  Tm*^^^: 

.  ♦    ^^           J           II    t_     ^L     *•        *u  ..  -.1.  schwiike  Placenta.    Amst«nuun,  lool,  p.  oo.  ct  mo. 

tain  sue,  imd  usually  by  the  time  that  the  j  \^irchow,  oeber   die   Fueiperml    £sakbdteii 

aecond  or  third  month  of  gestation  has  been  Verhsnd.  der  Ges.  fUr  GeburtsbeUe.    Berlin,  1840» 

reached,  rupture  of  the  tubal  wall  occurs,  a  III.  s.  180. 
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k  to  be  found  in  the  tube.    According  to  grasp  the  opposite  ovaiy,  then  I  cm  poiM  lo 

Schroeder,  a  deddua  is  here  formed  in  tubal  a  preparation  in  the  Cambridge  Uuvtnitj 

pregnancy,  notwithstanding  that  in  the  walls  Anatomical   Museum  *,  id  wbeh  both  tkie 

of  the  tube  clandulsB  utriculares  are  entirely  Fallopian  tubes  grasp  the  same  ofvy  feovhidi 

wanting.    The  villi  are  here   embedded  in  their  extremities  are  affixed  by  nortad  ad* 

little  hollows  of  the  deddua,  upon  whose  hesion. 

wails  the  blood  vessels  terminate  in  open        Another  and  very  difierent  eBplaniiioB  of 

mouths,  and  thus  the  blood  is  poured  out  this  remarkable  circumstance  of  the  mpn^ 

into  the  placenta.    The  deddua  is,  indeed,  in  nated  ovum  and  corre^Mmding  eorput  mtena 

this  case  firmer,  and  does  not  exhibit  so  many  bdng  found  on  opposite  sides,  has  beea  prea 

valvular  openings  as  are  present  in  an  ordi-  by  Dr.  Tyler  Smith  f ,  who  bdievet  thst  iht 

nary  placenta  ;  probably  from  the  absence  of  ovum,  after  descendins  the  FaUopiu  tobe  of 

the  utricuhir  glands.    In  this  case,  also,  an  one  side,  traverses  &e  upper  part  of  iIk 

epithelial   la^er   derived  from  the  decidua  uterine  cavity,  and  ascends  the  oppoote  ori- 

coven  the  villi,  and  serves  at  the  same  time  duct,  where  it  becomes  developed.    I  ascks 

as  a  means  of  junction  between  the  parts.*  also  furaish   the  advocates  or  this  doctnot 

Associated  usually  with  the  abnormal  deve-  with  an  argument  founded  upon  a  nioit  in- 

lopment  of  the  ovum  in  the  oviduct  is  the  for-  teresting  and  curious  observation  of  BiicboC 

mation  of  a  decidua  in  the  uterus,  the  nature  of  which  appeara  to  have  been  overiooked,  bsi 

which  structure  will  be  considered  in  a  subse-  which  would  at  firet  sieht  seem  to  sufiport 

quent  portion  of  thb  article  (pp.  635,  658).  thu  view.    Btschoft  in  his  essay  on  the  d^> 

And  here  it  naturally  occun  to  inquire  into  velopment  of  the  ovum  in  the  dog  sod  iMa, 
the  probable  causes  of  the  development  of  frequently  noticed  a  remarkable  appomenc 
the  ovum  in  a  situation  so  unfavourable  to  its  of  the  ova  between  the  two  cornna  of  tbe 
further  and  complete  evolution.  Since,  not-  uterus,  so  as  to  equalise  thdr  nnnber  on 
withstanding  the  wonderful  power  of  adapta-  the  two  sides,  when  these  had  beca  or- 
tion  which  is  in  these  cases  exhibited  by  the  ginally  unequal,  as  shown  by  the  mote  of 
parts  immediatdy  surrounding  and  containing  corpora  lutea  found  in  the  ovaries.  Tim. 
the  ovum,  it  is  plain  that  the  oviduct  how-  in  the  case  of  a  bitch  whoae  right  ovary  cl- 
ever altered,  yet,  on  account  of  its  peculiar  hibited  one,  and  the  left  ovary  five  corpon 
form  and  texture,  can  but  inadequately  supply  lutea,  each  half  of  the  uterus  coDtsined  three 
the  offices  of  a  uterus.  It  can  serve  but  im-  ova,  so  that  two  of  the  ova  roust  havt  m- 
perfectly  for  the  nutrition  and  protection  of  vdled  across  from  the  right  to  tbe  left  tk^ 
the  fcetus,  and  not  at  all  for  its  expulsion.  But  it  must  be  observed,  that  m  tbe  a» 
even  should  the  latter  reach  the  term  of  its  recorded  by  Bischoffthe  ova  never  ssceadoi 
dependent  or  intra-uterine  life.  the  Fallopian  tube,  but  onlv  travelled  froa 

One  of  the  most  remarkable  circumstances  one  cornu  of  the  uterus  to  the  other, 
relating  to  this  curious  subject,  is  the  fiict        When,  therefore,  we  take  into  uuMidfTi 

fint  noticed,  I  believe,  by  Dr.  Oldham,  that  in  tion  the  great  difference  between  the  mkl 

a  large  number  of  cases  of  tubal  ^tation,  the  uterus  of  man  and  the  intestine- like  orpa  ci 

corpus  luteum,  corresponding  with  the  ovum  the  mammalia,  on  which  these  oboerridrai 

impregnated,  is  found  in  the  ovary  of  the  op-  were  made,  there  appeara  to  be  grail  di£* 

posite  side  to  that  of  the  tube  in  which  the  culty  in  supposing  tnat  the  ovom  coold  sw 

ovum  is  developed.    Thus  if  the  left  Fallo-  once  arriving  at  the  uterus  ■pin  ca^  * 

pian  tube  contains  the  ovum,  the  right  ovary  oviduct,  especially  when  also  it  is  luacmbmc 

will  often  display  the  coqius  luteum  of  a  cor-  that  while  the  conical  form  of  the  FaDqa* 

responding  date,  and  vice  vend.    Not  bdnc  at  tube,  whose  smallest  aperture  is  towardi  ^ 

first  aware  of  Dr.  01dham*s  observation,  I  bad  uterus,  constitutes  a  provision  for  mtff 

myself  noticed  the  same  circumstance  in  re-  the  arrival  of  tbe  ovum  there,  this  srrwvr* 

peated  instances,  and  had  arrived  at  the  same  ment  would  greaUy  diminish  the  posBbaicj  i< 

conclusion  as  he  has  done  in  explanation  of  a  retrograde  movement  taking  plsce  m  tk 

it,  namely,  that  at  the  time  or  the  ovum  human  subject,  if  indeed  it  woiud  not  ah^ 

quitting  the  ovary,  the  tube  of  the  one  side  gether  prevent  it. 
embraced  the  opposite  ovary,  and  conducted        But  to  those  cases  of  tubal 

away  the  ovum,  which  being  impregnated  in  which  the  corpus  luteum  is  faaoi  in  the  o«^ 

the  ordinary  way,  and  then  t>dng  delayed  at  responding  ovary,  ndther  of  these  expkaaftv 

the  angle  formed  by  the  bending  of  the  tube,  would  apt ily.    Hera  it  b   only  neoe^v?  ^* 

has  its  further  progress  obstructed  at  that  suppose,  tnat  dther  the  deveiopiacnfirichMcn 

point  until  it  attains  too  great  a  siie  to  ad-  already  described  as  occurring  qui  laaBj  t»  ^ 

mit  of  its   subsequently  passing  tbe   lower  ovum  m  the  tube,  have  proceeded  more  n^} 

orifice  and  entering  the  cavity  of  the  uterus,  than  usual,  or  else,  that  the  ovum,  hmna$  W«^ 

If  it  be  objected  that  this  explanation  is  accidentally  delated  for  a  longer  tiae  tke 

not  satisfactory,  because  it  assumes  the  ap-  ordinary  in  transitu,  had  acquired  too  gn*  • 

parent  inH)robability  of   tbe  fimbriated  ex-  magnitude  to  admit  of  its  pasai^  by  inri*r* 

tremity  of  one  Fallopian  tube  being  able  to  rine  orifice,  even  admittii^  as  ooaK  ks*? 

supposed,  that  this  orifice  may.  to  a  cot*' 

*  Upon  this  point  I  do  not  here  givs  say  obaar* 
vatkns  of  my  own,  ss  I  am  preparing  thoM  for  *  No.  7S2. 

publicatioo  in  snoUier  fonn.  f  Lancet,  Now  xv.  voL  L  1I9& 


UTERUS  —  (Normal  Anatomy).  623 

eitati  <fibte,  for  the  purpose  of  allowiog  the  lower  part  of  the  pehris.  But  the  former  of 
omin  to  pan,  just  as  the  os  uteri  dilates  at  these  movements  will  be  limited  by  the  utero- 
the  tioie  of  labour.  sacral  ligaments,  and  the  weight  or  pressure 

of  the  superincumbent  viscera ;  and  the  latter 

.^^  also  especially  by  the  same  ligaments,  and  to 

uTEKUS.  n  certain  extent  by  the  support  derived  from 

NoBMAL  Anatomy.  ^®  posterior  wall  of  the  vagina  and  the  parts 

which  close  the  pelvis  below.    Thirdly,  the 

(Syn.  Wambf  Mother^  Eng. ;  M4rfM,''Tdrrcpa,    uterus  enjoys  a  certain  range  of  motion  in  the 

AtA^  Or.s    Uterutt  Matrix^  Lat.;  Utero^    direction  of  a  line  drawn  from  pubes  to  sacrum 

Ital.;  Matrioe^  Fr. ;  B'drmutier^  Gcbarmutierf    in  order  to  accommodate  it  to  the  state  of 

FrMehihalier^  Germ. ;  Baarmoeder^  lAjfmoe*    fulness  or  emptiness  of  the  adjacent  viscera. 

dtr^  Dutch.)  For  when  the  bladder  is  full  and  the  rectum 

The  uterus  is  that  segment  of  the  genera-    empty,  the  uterus  will  be  carried  nearer  to  the 

life  track  which  lies  between  the  lower  ex-    sacrum  ;  and  conversely,  with  an  empty  blad* 

tremities  of  the  Fallopian  tabes  and  the  fornix    der  and  a  distended  rectum,  the  position  of 

or  upper  end  of  the  vagina.    In  man  it  is    the  uterus  will  be  proportionately  nearer  to 

DormaUy  formed  hy  the  complete  coalescence    the  pubes  ;  and  these  alterations  of  posidon 

of  the  two  utenne  comua,  which  in  roost    will  be  constantly  and  dailv  repeated. 

of  the  mammalia  remain  more  or  less  distinct       But  an  equal  degree  or  mobility  does  not 

constituting  the  bicomed  or  divided  uterus,    belong  to  every  part  of  the  uterus ;  for  while 

These,  in  man  and  the  quadrumana,  unite  to    the  movement  of  the  cervix  is  limited  by  the 

form  a  sin^e  symmetriod  organ,  serving  for    attachment  of  the  vagina  and  utero*sacral 

the  passage  of  the  seminal  fluid,  and  for  the    ligaments,  the  fundus  is  left  entirely  free  to 

reception,  protection,  nutrition,  and  final  ex-    f<Mlow  the  alternate  fillings  and  emptyings  of 

ptilsoo  of  the  mature  ovum.  the  bladder.    Thus  a  movement  of^  nutation 

The  uterus  is  not  altogether  peculiar  to  the    will  result,  the  fundus  uteri  approaching  the 

feomle.    Like  the  mammary  gland,  it  has  its    pubes  and  sacrum  alternately ;    and  this  is 

representative  in  the  male,  though  only  in  a    probablytbegreatest  range  of  motion  of  which 

nidimental  state.    The  existence  of  such  a    anv  portion  of  the  uterus  is  normally  suscep* 

radifflentaiy  organ  is  more  easily  shown  in    dbie. 

the  male  of  many  mammalian  animals  than  But  allowing  for  these  variations,  there  will 
in  man,  in  whom,  perhaps,  it  is  the  least  still  be  an  average  position  which  the  uterus 
consptcuous»and  where  its  presence,  as  a  type  occupies  in  the  pelvis,  and  this  may  be  as* 
of  structure,  can  only  be  proved  bv  a  dose  sumed  to  occur  at  the  time  when  the  bladder 
study  of  homologies,  and  by  the  aid  of  those  and  rectum  are  both  moderately  distended. 
CNccasional  exemplifications  of  the  true  rela*  Under  these  circumstances,  the  position  of 
tions  of  this  part  which  the  comparatively  the  uterus  relatively  to  surrounding  parts  will 
rare  occurrence  of  hermaphrodite  forms  be  in  accordance  with  the  accompanying  sec- 
sffords.  tional  diagram  0^.423.),  representing  the 

SUmatiion  andpotHion. — The  unimpregnated 
uterus  is  situated  entirelv  within  the  pelvis,  i^«.  423. 

where  it  lies  deep  amon^  tne  other  pelvic  con- 
tent^ with  many  of  which  it  is  in  immediate 
relation  $  the  bladder  lyin^  anteriorlv,  the 
rectum  posteriorly,  the  ovanes  and  FaUopian 
tabes  laterally,  the^  small  intestines  supe- 
riorty,  and  the  vagina  and  perineum  inferiorly 
with  regard  to  it.  These  several  parts,  aided 
by  the  oroad  and  round  ligaments,  serve  to 
support  the  uterus  and  maintain  it  in  its  natu- 
ral position.  But  this  position  will  of  neces* 
sitjr  vaiy  according  to  the  condition  of  the 
neichbouring  organs,  and  in  some  degree  also 
with  the  varying  postures  of  the  bod^. 

The  nature  and  degree  of  the  variations  in 
regard  to  mtuation  and  position  of  which  the 
uterus  is  susceptible  will  be  more  easily 
understood  after  the  ligaments  and  other  con- 
nectiooa  by  which  these  movements  are  r^ 
strained  have  been  described.  At  present  it 
will  be  onl  V  necessary  to  observe  that  the  mo* 
tioDs  of  tne  uterus  are  restricted  chiefly  to 
three  directions.  First,  the  broad  ligaments,  Stetiomai  dUignm  to  Mow  «A«  nonud  pomikm  0/  ilm 
which  maintain  the  oigan  nearly  in  the  median  vfcma  m  tktpMB, 

line,  permit  by  their  bxity  a  slight  deriation 

towards  eitbor  side.  Secondly,  a  certain  pelvic  contents.  Here  a  represents  the  ute* 
amount  of  ascent  and  descent  is  allowed  by  rus,  a  the  bladder,  and  c  the  rectum,  both  of 
the  atffuctures  which  attach  the  uterus  to  the    the  Utter  being  moderately  distended. 
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At  such  a  time  the  uterus,  supported  be-  by  absorption  of  its  tissues,  as  ige  sdfsnoei; 

tween  the  folds  of  the  broad  ligament,  which  or,  if  employed  in  the  procen  of  itprodnc* 

constitutes  a  moveable  dissepiment,  dividing  tion,  then  undeigoing  a  d^ree  of  teaporsr> 

the  pelvis  transversely  into  two  unequal  parts,  enlai^ment  unparalleled  bv  any  odwr  povtli 

and  sustained  by  tfie  parts  attached  to  it  of  structure  in  man,  and  subseqoentljrretnni* 

around  and  below,  lies  with  its  fundus  directed  uig,  in  part,  though  never  entiray,  to  iu  (or- 

obliquely  upwards  and  forwards,  while  the  mer  state. 

cervix  or  neck  looks  downwards,  and  yery        The  following  are  the  avenge  dioieonoiH 

slightly  backwards  towards  the  orifice  of  the  of  the  viigin  or  nullipannis  atcrus.    The 

rectum.   The  relative  heights  of  these  several  entire  lengUi  from  the  centre  of  the  fundu* 

parts  are  determined  by  two  lines :  the  one,  (/f^.  42^  a),  to  that  of  the  anterior  lip  K 

a — 0,  drawn  from  the  lower  border  of  the  which  gives  the  longest  diameter,  »  2^,3'"— 

symphysis  pubis  to  the  promontory  of  the  T", 

sacrum ;  the  other,  6-^,  from  the  same  point        Of  this  one  half  usuaUy  bdoogs  to  tke 

to  the  lower  maigin  of  the  fourth  sacral  ver-  body,  and  the  remainder  to  the  neck  or  ccr> 

tebra.    Upon  the  hitter  the  cervix  will  rest  at  vix ;  but  the  proportional  lencth  of  either  of 

a  point  near  the  centre  of  the  line.    The  di-  these  parts  may  exceed  the  otaer  by  1'"— S**'. 
rection  of  the  uterine  body  will  be  more  con-        The  greatest  bresdth  of  the  organ  is  fooad 

veniently  shown  by  a  third  line,  e — c,  drawn  opposite  to  the  point  of  attachment  of  tbr 

through  its  axis.    This  line,  if  produced,  will  Fallopian  tubes.     Here  the  transvene  <fii- 

pass  out  of  the  pelvis  upwards  at  a  distance  meter  is  V\  S'*' — ;  at  the  point  of  junctioo  of 

of  y  in  front  of  the  sacral  promontory;  thecervixwith  the  body  I CK'';  about  the  ccntn 

and  downwards,  after  traversing  the  posterior  of  the  cervix  \i^**i  at  the  extrenut^r  of  t^ 

wall  of  the  cervix,  it  will  pass  out  about  the  cervix,  opposite  to  the  point  of  juncckw  «s^ 

centre  of  that  wall,  and  impinge  upon  the  ex-  the  vaginal  walls,  I V" — \ff'\ 
tremity  of  the  coccyx.     The  lower  portion  or        The  antero-posterior  diameter  of  the  otcnit 

cervix  of  the  uterus  being  curved  upon  the  is  greatest  about  the  centre  of  the  bod). 

body  in  the  manner  hereafter  described,  the  where  it  measures  in  the  nuttiparoiis  otj^b 

direction  of  its  canal  will  be  downwards,  and  I V" — \^'\ 

will  be  represented  by  a  line  drawn  nearly        Weight,  —  The  weight  of  the  adult  TirpL 

perpendicular  to  the  horizon.  uterus,  deprived  of  the  appeodageSk  is  j^l: 

Porm. — The  uterus  belongs  te  the  class  of  drachms, 
hollow  muscles,  with  which  it  is  associated  on        Regional  diMoiu,  ^  The  uterus  is  (firideil 

account  of  its  cavity  and  the  muscular  cha-  primarily  into  a  body  and   neck  or  ccnn. 

racter  of  its  proper  parietes.    In  many  of  the  £ach  of  these  is  again  subdivided,  the  ^fcr 

mammalia,  tne  elongated  form  and   general  portion  of  the  body  being  termed  the  fimta^ 

arrangement  of  the  tissues  ^ves  to  the  uterus  while  the  lower  or  tcmiiiud  part  of  the  am 

a  resemblance  to  an  intestme ;  while  in  man  is  distinguished  as  its  vaginal  portkm.    Tkv 

and  the  quadrumana,  in  whom  it  possesses  a  divisions,  though  to  a  certain  extent  artifins, 

eonsiderable  degree  of  firmness  and  solidity,  are  necessary,  not  only  to  fiKtfitate  detajf- 

the  shape  more  nearly  resembles  that  of  the  tion,  but  also  to  distinguish  parts  which  a- 

urinary  bladder.  hibit  great  and  important  diflercnccs  both  d 

The  uterus  has  been  compared  to  various  structure  and  function.     So  great,  indeed  ■ 

objects,  such  as  a  flask,  a  little  gourd  or  cala-  the  amount  of  structural  and  fuoctioasl  d^ 

bash,  a  pear,  or  a  truncated  cone.    There  is  ference  between  the  bod^  and  oeck  of  isr 

enough  of  simihu*ity  to  these  several  objects,  womb,  as  almost  to  justify  these  besf  f^ 

to  excuse  the  comparison,  yet  the  resemblance  garded  as  two  distinct  organs, 
is  not  sufficiently  close  to  render  any  of  them        The  fimdtts  is  that  portion  of  the  bo^  ^ 

an  exact  representative  of  that  body  ;  but  the  uterus  which  lies  afx>ve  an  imagiaary  car* 

perhaps  the  flattened  pear  conveys  the  best  {Jig.  424.  a  a,)  drawn  transversely  merom  tk 

idea  of  the  uterine  figure,  although  the  pyri-  organ  from  the  point  of  attncbnent  of  «■* 

form  outline  is  somewhat  broken  by  the  at-  Fidlopian  tube  to  that  of  the  oppoarr  «o> 

tachment  to  its  lateral  borders  of  the  parts  This  portion  of  the  uterus  b  of  a  vcfy  d<«« 

usually  termed  appendages  (/^.  368.).  These  and  nrm  texture.     It  is  very  al^ghtly  eoetrt 

should  be,  therefore,  removed  in  order  to  dis-  in  the  virgin  state,  but  beoonies  touidBt^ 

play  the  proper  boundaries  of  the  organ  (Jig,  arched  ami  expanded  during  nrqgnaacy»  vhs 

424.  and  431.).  it  forms,  as  it  were,  a  vaulted  roof  to  (k 

Dimefuions. — The  uterus  does  not  attain  to  organ.    After  parturition  the   Ibndes 

its  full  development  until  after  the  establish-  not  regain  its  former  figure,  but  fctaiaf 

ment  of  puberty.    Previous  to  this  period  it  or  less  of  the  rounded  form  which  consi 

remains  but  little  altered  from  its  infantine  one  of  the  points  of  difference  bccwecs  ^ 

condition  ;  but  as  the  period  of  puberty  ap-  nuUiparous   and    multiparoos    ofgaa*    ^ 

proaches,  and  about  the  time  when  the  mam-  fundus  is  that  part  of  the  utenta  whkk  ^^ 

mse,  which  have  also  until  then  retained  their  its  concealed  position  within  the  Dchrii  is  t^ 

infantine  state,  begin  to  enlarge,  the  uterus  unimpregnated  healthy  state,  ts  the  las'  <^ 

rapidly  increases  in  bulk  and  weight.    It  then  pable  of  being  examined  durinc  life,    b  ■•  ' 

soon  reaches  the  sue  which,  if  unemployed,  it  all  parts  of  the  uterus  that  whtch  is  the  kv? 

maintains  through  the  rest  of  life,  only  wast-  subject    to    destructive    diaoi 

ing,  and  becoming  somewhat  altered  in  figure  malignant  growths,  frequently 

«4> 
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tdtcred  in  leiture  after  the  whole  or  the  eef    inner  lUT&ces  are  not  in  immediate  contact 

[  hn    i>een    de«troyed  by    carcinoinatoui    like  those  of  the  uterine  body  ;  but  diverge 

On  the  other  hanil  it  U  the  part    ■lightl)'  to  enclose  h  flattened  spindl^^haped 

'     '  '      ■   cB»itj   of   the 


rig.  4S4. 


,   termed   the   canal  < 

The  iiituation  of  the  widest  or  central  pert 
of  this  canal  ii  indicated  by  an  external  late- 
ral bulging  of  the  walls  uF  the  uterine  neck. 
The  poiterior  part  of  the  cervix  receivoi  a 
loose  invefitment  of  peritoneum ;  but  the 
whole  or  the  greater  portion  of  its  anterior 
wall,  as  well  hi  the  lower  or  vaginal  portion, 
is  uninvested  by  that  membrane. 

TAr  vagmai  porlion. — The  lower  CKlremity 
of  the  cervix  {fig.  «4.  below,  cc)  projecU 

J%.  435. 
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from  which  polypi,  that  are  not  cenical  in 
tbcir  origin,  most  frequently  arise;  and  it  ia 
vety  comnMinly  the  seat  of  those  large  hyper- 
trophic growths  of  the  uterine  ti.tiue,  which 
■re  usually  termed  fibrous  tumours.  The 
fuotlna  is  also  the  part  to  which  the  upper 
pordon    of  the   placenta  ia  moat  frequently 


71f  6ody  h  included  between  the  tine 
■bore  indicated,  and  another,  b  b,  drawn 
through  the  narrowest  part  of  the  organ,  or 
that  point  at  which  the  tapering  lateral  walls 
of  tlie  utcnii  approtimate  in  the  greatest  de- 
gree before  they  again  diverge  to  pass  into 
the  cerrii.  The  body  of  the  uleru4  coosti- 
ttttea  its  principal  portion.  It  is  that  part 
^rbicb,  more  than  any  other,  expands  to  in- 
■wvM  the  ovum.  It  is  freely  supplied  with 
tilood-Teaaels,  which,  entering  by  the  lateral 
t>ortler,  ramify  abundantly  throu^  the  ante- 
rior and  posterior  walls.  These  walls  are 
UMU«llj  half  an  iiKh  in  thickncaa.  They  are 
mep^rmttd  from  each  other  by  a  scarcely  appre- 
ciable cavity,  to  be  hereafter  described,  Ij-ing 
between  the  inner  siirfacea  of  the  pvietes. 
The  ntreme  nanownea*  of  this  cavity  is 
■bown  in  Jtgi.  487  —  430.,  which  reprcaent 
inafHiverae  sections  of  the  uterine  body,  at 
warioaaa  point*  between  the  fiindus  and  in- 
ternal OS. 

T%f  tmir.  or  neck,  (jIg.  484.  ■— c),  is  a 
ryf  indrifiifTn  prolongation  of  the  uterine  bodv, 
to  vrfaicrb  it  serves  as  an  excretory  conduit.  It 
ia  composed  in  part  of  tissues  siroilar  to  those 
of  the  body,  but  the  arrangement  of  these  is 
^>»tcriaUj  different.  The  walls  of  the  cervit 
■■■  aaiire    If"  in  average  thicknea*.      Tbcir 


into  the  vagina  in  the  form  ofa  flattened  cone. 
The  length  of  this  conical  projection  is  about 
V".  It  is  of  unequal  diameter.  Transversely 
it  measures  1 1'"—  IS"'  at  the  base,  and  6"'_ 
7'"  at  the  apex ;  but  its  an lero- posterior  di^ 
meters  are  only  7"' — 8'"  at  the  base,  and  5'"  at 
the  apex  ;  so  that  a  section  of  this  part  will 
represent  an  ellipse.  Around  the  base  of  this 
conical  portion  tne  wallsof  The  upper  end  of  the 
vagina  are  attached.  The  vaginal  attachment 
constitutes  the  line  of  demarcation  between 
the  lower  or  va^nal  and  the  upper  or  supra- 
vaginal division  of  the  cervix.  It  should  be 
otraerved  that  the  end  of  the  cervix  does  not 
lie,  as  is  commonly  supposed,  exactly  at  the 
extremity  of  the  vaginal  canal,  but  that  it 
projects  into  its  upper  wall,  so  that  the  upper 
vaginal  wall  is  shorter  than  the  lower  by  the 
whole  antera-posterior  diameter  of  the  cervix 
(Jig.  4S6,  and  433.).  This  explains  the  diffi- 
culty which  is  sometimes  experienced  in 
bringing  the  cervix  into  view  when  a  tubular 
■peculum  is  employed,  the  sides  of  which  are 
all  of  equal  length.  There  can  be  no  doubt 
that  this  peculiar  position  of  the  extremity  of 
the  cervix  prevents  the  part  from  suffering 
injury  in  coitu,  because  the  impulse  of  the 
iniromittent  organ  is  received  upon  the  end 
of  the  vagina,  and  ia  distributed  upon  the 
accent  parts,  through  the  intervention  n- 
pecially  of  the  utcro-sacral  ligamenta.  See 
further,  p.  669. 

At  the  apex  of  this  conical  roBmelon  is 
obaerved  a  transverse  fimure  3'" — 4^  in 
length.  This  is  the  lower  or  tenninal  oriflce 
of  the  cervical  canal,  the  os  externum  uteri, 
J!g.  485.,  ai  diatinguisbed  from  the  oe  inter* 


686  UTERUS  AND  ITS  APPENDAGES. 
nam,  Jig.  431,  i,  which  marks  the  comineiice-  convex;  it  extendi  fnNii  the  point  of  eutnacc 
meat  of  that  canul.  The  oi  externum  b  bar-  of  one  Fallopian  tube  to  toil  of  the  otbct 
dered  in  front  end  behind  bj  two  smooth  lips,  (Jig.  431.//).  Thii  border  it  entirdfco- 
whose  commissure  on  either  side  forms  the  vered  by  peritoneum.  The  t*o  bicnl  tnc- 
luteral  boundHries  of  the  oriRce.  The  lipi  ders  extend  from  the  pcnet  of  enDMci  of 
constitute  the  terminations  of  the  anterior  either  Fallopian  tube  downward!  te  tbe 
and  posterior  cervical  walls  respectiTely.  lower  extremity  of  the  utcrii»e  oeck,  u  te 
They  are  accordingly  diatinguisbed  as  the  ai  the  margins  of  the  oi  utoi.  Ilioc 
anterior  and  posterior  lips  of  the  os  uteri,  borders  are  flexuous,  bdi^  eoarex  sbon. 
Their  position  and  form  are  most  conveniently  concave  towards  and  below  the  eeaUc  o( 
shown  in  a  vertical  section  of  the  part  (fyf.  the  organ,  again  slightly  conrei  abocd  tbi 
426.  and  4.13.).  The  anterior  lip  in  the  middle  of  the  cervix,  and  finallf  tOMSHD); 
smaller;  it  projects  but  Hlightly  into  the  at  the  os  uteri,  after  having  thev  cDaunniT 
vagina,  but  it  lies  at  a  lower  level  than  the  interrupted  by  tbe  circular  attacfasieDt  oF  tlK 
posterior  one,  on  account  both  of  the  greater  vagina  near  the  tenninatioo  of  tbe  Btnwt 
length  of  the  anterior  wall  of  the  uterus,  and  neck.  The  lateral  borders  are  nniovestcd  In 
also  from  the  inclination  of  the  upper  pan  of  peritoneum;  f(>r  it  is  here  that  thctwoliBBie 
the  oruan  forwards.  Id  an  antero-posterior  of  that  membrane,  which  fonn  tbe  broad  tap- 
view,  trie  anterior  serves  to  conceal  the  pos-  ment,meet  to  inclose  the  uterus ;  and  b}tlKv 
terior  lip.whicb  lieshigher  in  the  pelvis,  both  two  lateral  borders,  tbe  blood-vtad*  saJ 
from  the  comparative  shortness  of  the  pos-  nerves  supplying  the  organ  entei  it  witb«t 
terior  uterine  wall,  end  also  from  the  tilting  penetratingilsouterorserouscoat(;^.4e>.). 
forward  of  the  entire  organ ;  nevertheless  tbe  The  two  superior  angles  are  fbracd  si  iht 
posterior  lip  makes  a  greater  projection  into  points  of  entrance  of  the  FallopiaD  tuba, 
tbe  vagina,  because  the  walls  of  that  canal  The  inferior  angle  is  occupied  by  tbe  vr'^' 


:  reflected  off  at  a  higher  point  upon  tbe     portion  of  tbe  cervix  and  the  os  uteri. 
rvix  posteriorly  than  anteriorly.     This  un-         Inleraal  iKrfacx  mid  cavitiet  <ftlic  kty  *W 
equal  form  of  the  two  lips  doubtless  gave     eervix.  —  It  has  been  stated  that  tbe  wilh  ■£ 


origin  to  the  term  as  tincte,  by  which  the    the  uterine  body  are  in  nearly  di 

older  anatomists  designated  the  part.  tion  internally,  tearing  only  a  smaii  iiiutiw> 

In  no  portion  of  the  uterus  is  the  difference    diate  space,  termed  t£e  cavity  of  the  uuru. 
between  the  nulliparoiui  and  muUiparous  or-     which  is  easily  displayed  by  cnuing  thro)^ 
gan  so  marked  as  in  the  vaginal  portion  of  tbe 
cervix.    After  the  birth  of  many  children,  this  '%.  480. 

part  becomes  much  enlarged,  soft,  flaccid,  and  

of  irr^iilor  form,  with  notched  margins  ;  but 
in  the  virgin  it  has  uniformly  the  smooth, 
even,  conical  figure  just  described,  while  ita 
consistence  is  nearly  that  of  soft  cartilage. 

External  ttaface. — The  uterus,  being  a  hol- 
low or  cavitary  organ,  possesses  both  an  er- 
lental  and  an  mlenuil  surface.  The  external 
surface  exhibits  two  faces,  anterior  and  poste- 
rior ;  three  borders,  one  superior  and  two 
lateral  (  and  three  angles,  two  superior  and 
one  inferior. 

The  anterior  face  is  smooth,  and  gently 
convex  in  the  transverse  direction  0%'.  487— 
430.),  but  often  slightly  curved  from  above 
downwards  {fig.  4£6.).  It  is  covered  by  peri- 
toneum in  all  but  it*  lower  part,  where  this 
membrane  is  reflected  off  to  give  a  covering  to 
the  bladder  at  a  distance  of  not  less  than  one 
fourth  of  the  entire  length  of  the  uterus  from 
its  lower  extremity.  The  poxterior  face  Is  more 
decidedly  convex  i  and  in  some  subjects,  espe- 
cially in  niuhiparK,  it  exhibits  a  marked  pro- 
minence alongthe  median  line,  from  which  the 
walls  proceed  outwardly  in  two  neariy  level 
plane*.  These,  meeting  the  less  convex  an- 
terior wells  at  the  lateral  border,  give  to  a  Vatieai  laniii  i/ rti  ifi  i  ^wiiH  f  iiM  ^' — 
transverse  section  of  such  an  organ  en  outline  ierin. 

more  or  less  triangular  (fig.  488.)  The  poji-  «,  „t«rior,  and  jv  pixtariiw.  Up  of  <«*tt :  x  » 
terior  face  also  receives  an  investment  of  pert*  tenul  osnterii  ■  i.  hilIhs  .  /  fiaali  i  aIm*'*' 
toncum.  The  membrane  here,  after  covering  nsrtive  tistu*  innedlualy  abgv*  tfc*  *"**  1 
the  entire  pusterior  surbce  of  the  uterus,  lymt  of  posterior  r«fl«tiiin  rf  the  pwju^^  «^ 
usually  die,  ''-"J^  "P 'he  «pp.r  extremity  ^'l^^/X^Ka'Tiirr-;:;?^ - 
of  tlie  vagina.     (Fig.  AMfi,^-r.y-  ths  bisddtf.    Tb*  p«fitoa(«n  («•>•  St  (te  W 

The  superior  utertoe  border  IS  ntoderately    4,  in  (hat.    (,jU!tM.) 
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the  »ub«Unce  of  the  organ.  No  j'uirt  concep-  observed  to  diverge  slightly,  bo  as  to  leave  a 
lion,  however,  of  ihe  real  form  or  capacity  of  apiiidle-shaped  canal  traversing  the  whole 
ihii  interspace  can  be  obtainMl  by  examining  length  of  the  uterine  neck  (Jig.  431,  cc). 
*                    'in  one  direc-         *            '  ' 


it  with  the  aid  of  sections 

In  oroer  to  obtain  a  correct  notion  of  the 
kno  aaJ  extent  of  this  cavity,  it  is  desirable 
first  to  make  a  longitudinal  section  through 
the  centre  of  the  entire  or^n  parallel 
it)  Uteral  borders.     The  cavity  "■■  ■-•— 


A  second  view  is  obteiiied  by  cutting  ci 
pletely  through  the  uterus  in  the  direction  of 
Its  transverse  diameter,  and  parallel  with  its 
extremities.  If  the  entire  organ  be  cut  up  into 
many  such  segments  (^.427 — 130.),  itis  then 
seen,  from  the  length  of  tlie  central  line,  that 
iterspace    the  cavity  varies  in  breadth,  its  widest  part 


i>  then  indicated  by  a  line  nmninE  from  below    bdog  in  the  segment  which  includes  the  e 
upwards,  and  terminating  within  naif  an  inch    tretnitiea  of  the  Fallopian  tubes  ;  whilst  from 
1^  the  fundus  (J!g.  426.).  tbis  point  downwards  the  line  diminishes  in 

The  upper  hjf  of  this  line  indicates  the  length,  until  at  the  narrowest  portion  of  the 
cavity  of  the  ulenu ;  the  lower  half,  that  of  uterus,  or  that  repreaenting  the  cominence- 
the  cenit.  The  latter  ebne  exhibits  a  true  ment  of  the  cervix,  it  measures  only  1  J'" — 
cavity}  for  heretbe  partetes  of  the  cervix  are    3"'  in  diameter. 

But  the  most  complete  view  of  the  interior 
Fig.  427.  of  the  uterus  is  obtained  by  a  section  carried 

through  the  centre  of  the  organ,  dividing  it 
midway  between  its  anterior  and  posterior 
walls.  The  entire  cavity  which  is  thus  ex- 
hibited at  one  view  is  seen  to  be  of  a  trian- 
gular  fonn ;  its  boundaries  being  formed 
superiorly  by  the  fundus,  and  on  either  side 
by  the  two  lateral  borders,  whilst  in  each 
angle  is  observed  en  aperture.  The  two  tu. 
perior  openings  are  the  lower  orificea  of  the 
Fallopian  tubes.  The  inferior  opening  lead- 
ing to  the  cervical  canal  conititutes  the  os 
uteri  internum  {fg.  431.  i). 

Pig.  431. 


Jfe.  488. 


Stria  of  Kariiamlal 


ttnu  paralUt  wilk 

■c  ntarins  cavity;  et,  cervical  cavitv  or  canali 
i,iaurnil  DS  ateri ;  (i  eilctasl  OS  atarl]/y,FallapiM> 
tubes  J  »«,  vagina.     (Ad  Nat.) 

Since  the  carity  in  the  interior  of  the 
^efAtaltnt.  uterine  body  bai  a  triangular   form,  whilst 

/V4S7.,Jii>t  above  ihe  mtrsDca  of  ths  Fallopian  externally  the  shape  of  the  organ  is  more  or 
tabes,  fl^  41&,  In  the  cantia  of  ttia  cavity.  I\g.  l^u  pyrifonn.  it  is  evident  that  the  parietes  of 
4»_  cloM  to  tli«  inunal  oi  uteri,    rig.  480.,  the    ^-     u  jmUow  muscle  "   cannot   have  every- 

,,^,^^      {.^rf  Jfcfc)  »~~™  f„,„  „f  ,}„  rantv  woukl  corresiMtnd  wi 


form  of  the  cavity  would  correspond  with 
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that  of  the  external  surface.    But  whilst  the  deep  red  hue.    and    more   or  lea  plnlv 

anterior  and  posterior  walla  exhibit  an  average  ▼aacular.      A    moderate   anplifjring  povcr, 

and  nearly  uniform  thickness  of  about  %^\  however,  sufficea  to  show  that  the  ■ocooi 

that  of  the  lateral  boundaries  and   of  the  membrane  is  not  smooth,  but  is  peribnted 

fundus  varies  from  6^'^  to  \"\     Hence  the  everywhere  by  minute  apertures,  which  sre 

section  of  this  cavity  represented  in  fig,  the  orifices  of  numerous  raoiSed  csaaU  or 

426.,  which  exhibits  the  organ  as  divided  follicles  occupying  the  aubstaoce  of  ifac  sio* 

firom  before  backwards,  is  described  by  a  cous  membrane,  and  lying  (or  the  oMst  pirt 

right  line;    whiUt    the  section  {fig,  431.)  in  a  direction  perpendicular  to  the  wifMc 

shows  the  cavity  as  bounded  by  three  curves,  upon  which  they  terminate.    A  few  IbUi  sie 

the  degree  of  curvature  varying  in  different  occaaionally  perceptible  in  the  mueoui  bmbi- 

aubjects,  and  being  generally  supposed  to  be  brane,  these  being  seen  chiefly  m  the  aeigk* 

always  greatest  and  most  marked  in  women  bourhood  of  the  tubal  orifices, 
who  have  never  borne  children.  The  apertures    by    which    the   Fanopiss 

This  point  has  been  much  dwelt  upon  as  tubes  enter  the  upper  angles  of  the  otem  «« 
serving  to  distinguish  the  nulliparous  from  so  small  as  only  to  admit  of  the  paange  of  a  fat 
the  multiparous  uterus.  I  have  reason  to  bristle  {fig*  406.)*  That  by  which  the  catity 
think,  however,  that  this  observation  has  of  the  body  communicates  at  its  iofiehor  anfic 
been  again  and  again  repeated  without  con-  with  the  canal  of  the  cervix  has  an  sTcrift 
firmation  by  an  appeal  to  facts.  For  although  diameter  of  Ij^'^ — W.  This  orifice  ii  the 
the  sides  of  the  virgin  uterus  are  often  strongly  os  uteri  internum  (fig,  431.  i). 
incurved,  yet  in  some  uteri  in  my  possession  The  following  are  thedimensioiisof  tlieatc> 
from  young  subjects  who  had  not  borne  rine cavity: — length  \V — \2^^i  breaddibe^ 
children,  the  walls  of  the  cavity  are  nearly  tween  the  points  of  entrance  of  the  Falkipitt 
straight,  and  this  is  the  form  which  they  have  tubes  11^^'— 1 2^^' ;  at  the  centre  of  tht  ta- 
in the  foetus  {fie.  442.),  and  in  undeveloped  vity  4^' ;  at  the  os  internum  1^^'— ^'. 
uteri  (fig.  465. J;  whilst  in  other  specimens.  The  cavity  of  the  cervix  consists  of  a  irt- 
taken  from  women  who  had  borne  many  chil-  tened  fusiform  canal  mnning  through  ihc 
dren,  the  sides  and  fundus  may  be  incurved  in  centre  of  the  uterine  neck.  l%e  wideM  por> 
various  degreetf.  Much  will  depend  upon  the  tion  occurs  about  the  middle,  where  tk 
mode  in  which  the  sections  are  made;  forun-  canal  measures  transversely  3^'^' — ^^  (M- 
less,  in  dividing  the  organ,  the  knife  has  passed  431 .  r  c),  whilst  towards  either  extreoiitj  the 
exactly  through  the  median  line,  a  portion  of  parietes  gradually  approximate  ao  as  to  ka«t 
either  the  anterior  or  posterior  wall  will  be  in-  a  narrow  aperture  at  each  end  ;  the  supcndr 
eluded  in  the  section,  and  the  apparent  form  of  aperture  being  the  orifice  alrndy  descrM 
the  cavity  will  be  materially  modified  thereby,  as  the  os  uteri   internum,  the  dimffWMai  ef 

Thus  the  uterine  cavity  in  the  unimpreg-  which  have  been  given; — tbeinieriorbeiBitk 

nated  state  is  nothins  more  than  the  narrow  os  externum,  or  os  tiocae,  which  Bcaaaw 

interspace  between  the  flattened  walls  which  Z'" — 4^^' in  tranaverse  diameter.    TbeaatcrD- 

are  normally  either  in  immediate  contact,  or  posterior  diameter  of  the  canal  at  its  viJat 

are  separated  fit>m  each  other  by  only  a  small  part  is  not  more  than   1  i'^— 2^'.    The  ca- 

quantity  of  mucus.    The  triangular  form  re-  tire  length  of   the  cervical  cavity  is  1^" 

suits  from  the  confluence  of  three  ducts  or  — 13'^'. 

channels ;  viz.,  the  two  oviducts  above,  and        The  mucous  membrane  linin(|  thii  cartv 

the  cervical  canal  below.    The  tubal  canals,  is  probably  not  greatly  iolerior  m  exteat  t» 

having  passed  through  the  substance  of  the  that  of  the  uterine  body.     But  oa  aoroant « 

uterus,  expand  trumpet-like  into  the  uterine  the  smaller  space  in  which  it  is  euacaiaei 

cavity,  whilst  in  the  same  way  the  cervical  instead  of  forming  an  even  layer,  tlie  ■«** 

canal  traced  upwards  ia  prolonged,  though  brane  b  here  thrown  into  numerooa  fehlt  ^ 

more  gradually,  into  the  same  cavity.     But  plicc,    having    intermediate    funows,  oAn 

the   perpendicular  diameter  of  the  uterus  traversed  by  lesser  pKcae,  which  extcad  tk 

beinff  always  greater  than   the  transverse,  secreting  surface,  and  fumiah  a  more  eoaa- 

the  form  of  the  cavity,  in  so  far  as  it  is  trian-  derable  seat    for    those    numerous  anco* 

^ular,  represents  not  an  equilateral,  but  an  crypts  which  abound  upon  almost  ever}  pa^ 

isosceles  triangle  with  incurved  sides  {fig,  431 .).  tion  of  this  structure. 

Bv  reference  to  these  particulars  regarding        The   forms    which   the  ecrvicat  MM  ^ 

the  form  of  the  interspace  between  the  uterine  plicsB  assume  are  sufficieody  rcmsrfrriiir  t» 

walls,  we  are  enabled  to  explain  many  pheno-  nave  attracted  the  attentioo  of  aeaaavat*  ■: 

mena  relating  to  the  first  entrance  of  the  all  periods.    They  are»  however,  so  nra^* 

ovum  into  the  uterus,  and  its  mode  of  deten-  that  if  twenty  spedmena  be  lufwit  t^* 

tion  there,  before  it  baa  become  organically  gether,  scarcely  two  will  be  feoad  lo  artw^ 

united  to  the  uterine  walls.  precisely  the  same  arraiMtaiieni.      Ui  tfca 

The  cavity  of  the  uterus  ia  lined  by  a  mu-  account  it  ia  difficult  to  mrmsli  aojr  dui*T 

cous  membrane,  the    peculiarities  of  which  tion  of  them  which  shall  be  uuiieimlly  sy^ 

will  be  afterwards  more  fully  described.    This  cable. 

memt»rane  appears  to  the  unaided  eye  neariy        Nevertheless  two  forma  appear  to  arts^ 

amooth,  and  is  usually  of  a  pale  pink  colour,  more  prevalent  than  othen.     le  oaa  a  •  '^^ 

except  in  those  caaes  where  death  haa  oc-  prominent  raphe  occupies  the  caane  ef^ 

curred  during  menstmation,  when  it  ia  of  a  wall  of  the  cervix,    (l^.  431*  r  c) 
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vwncinc MXDMioiet  at  adiiUnceof  1^'" — S"'  wall,  upon  which  the  •rrangement  first  de- 
■boie  toe  nar^D  or  the  uterioe  lip  and  ci-  scribed  appear*  more  commoDly  to  prevail. 
lendiog  upwardi  either  ceotrally  or  to  ooe  But  u>  varioufi  nre  the  rormi  which  the  prin- 
lide  oT the  median  line,  and  reaching  aa  fkr  at  cipal  folds  of  the  mucoua  lining  of  the  cervix 
ilie  iniertnl  o«,  it  terminates  here  in  a  bulbous  assume,  that  it  is  dot  posaible  to  iix  upon  any 
eipaniian,  or  brauches  out  into  numerous  one  instance  whose  description,  however  mi- 
undl  ramifications.  From  either  side  of  this  nute  ami  accurate,  will  serve  as  a  strict  el- 
DMditn  perpendicular  foltl  are  given  off  lateral     ample  of  the  resL 

plicK,  Taryiag  in  number,  but  beinit  iiauallj'  The  more  perpendicular  the  arrangement 
not  less  than  6 — 9.  These  soon  bifurcate  of  the  pliue,  the  nearer  is  the  approach  to 
ODte  or  twice,  no  that  the  number  of  folds  will  that  form  which  is  most  commonly  found  in 
vary  conniderably,  according  aa  they  are  the  terminal  part,  or  neck  of  the  uterus,  io 
counted  immediately  at,  or  at  some  distance  the  mammalia  generally,  where  the  folds  al- 
from,  (heir  line  of  Junction  in  the  central  most  invariably  take  the  direction  of  the  long 
rapbi.  The  uppermost  pair  of  lutetvl  pliue,  or  axis  of  the  canal,  reminding  us  of  the  ar- 
those  oeKt  to  the  r«pn^  often  exhibit  the  rangement  of  the  plicte  in  the  Fallopian  tube 
tune  bulboua  extremity;  and  these  together    already  described. 

Gil  ihe  upper  or  narrowest  portion  of  the  cer-  After  rq>cated  pregi»nries  these  plin* 
tiod  canal.  Lowerdown,  where  the  canal  be-  become  much  thicken^  and  the  folds  more 
comes  wider,  the  lateral  plicte  spread  out  on  prominent,  while  their  extremities  exhibit  a 
dtfaer  side  of  the  central  raphe,  the  upper  swollen  and  bulbous  appearance  resembling 
oneiinanoblique,  the  middle  and  lower  ones  leaflets  attached  to  the  branch  of  a  tree, 
in  a  more  horizontal  direction.  These  soon  flence,  apparently,  the  origin  of  the  old  term 
bifurcate,  and  form  a  scries  of  obliijue,  hori-  arbor  oilir,  by  which  this  structure  was  com- 
lontil, or  arched  laminte,  whose  arrangement  mo nly  designated;  while  to  the  more  closely 
varies  much  according  to  the  fulness  of  the  arranged  plicte,  springing  from  a  central  shall 
Ibldi.ihe  depth  ofthelurrows  between  them,  or  ruph£.  the  term  pcm^irm  ruga  is  more 
and  the  distance  by  which  the  lainins  are  se-  strictly  applicable  ;  and  to  those  cases  in  which 
paraied.  If  the  latter  are  prominent  and  Tery  several  parallel  folds,  after  escending  ob- 
doidy  set,  their  margins  may  overlie  each  liquely,  furm  a  series  of  lateral  archea,  or 
other,  like  the  branchial  Ituninte  of  a  Bah,  so  suddenly  bend  over  and  then  downwards,  the 
ihal  DO  intermediate  furrows  are  perceptible;  title  of  pSae  palmala,  or  as  some  employ 
or  the  folds,  not  being  very  prominent,  may  n,  patmx  j^icaier,  seems  more  appropriate. 
iDcrriy  lie  in  appoution,  leaving  no  visible  in-  Thus  upon  both  wulli  of  the  uterine  cervix 
tenfMce  until  they  are  drawn  asunder;  but  the  mucous  membrane,  being  of  greater  extent 
wlieg  the  pline  are  less  fidl  and  prominent  a  than  the  surfaces  which  it  lines,  is  gathered 
furrow  is  perceptible  between  each.     These 

furrows  of  necenity  lake  Ihe  same  direction  p-     ^^ 

as  the  plirs  by  which  they  are  bounded.  ^' 

In  another  common  ibrm  which  the  plicae 
tttumc,  the  general  lines  of  folds  SMd  interme- 
diate fuiTotrs  take  a  more  vertical  direction, 
M  that  sometimes  as  many  aa  six  or  eight  of 
■  he  more  central  laminte  may  be  traced  run- 
ni[ig  down  aide  by  side  to  the  very  margin 
of  the  cervical  lips  (fig.  4!-!.).  Here  olten 
the  two  mo«t  centiml  folds  appear  to  nin 
up  frum  one  end  to  the  other  of  the  cervical 
canal ;  but  atill  comnmnly  one  of  these  is 
more  fully  developed  than  the  rest ;  its  upper 
bulbous  extremity  occupying  the  position  in 
the  narrow  portion  of  tlie  cerrical  canal,  al- 
rcKl;  deMTibed,  while  its  lateral  divisions 
hoBf,  Dwrc  numerous  than  thoae  of  the  plies 
next  adjoining,  it  takea  the  office  of  a  niph^ 
though  Its  poailioo  may  be,  as  it  often  is,  more 
Of  leaa  eccentric. 

()n  either  side  of  this  principal  fold  (he 
lateral  plicse  arrjoge  themselves,  inclining  more 
outwanlly  in  proportion  as  they  occupy  a  still 
lower  pUce  in  the  cervix.    But  in  thne  casca 

the  eiirvea  of  the  lateral  plic»  are  often  very  j-^rti™  -/ «™ir  ^a^i  E-farW  9  *«««.«. 
abnmt  — the    IsminR    ming      obliquely    up>  lAftrr  T^  SmiO;  oMd  ll^amil.)* 

wards,  and  then  making  a  sudden  downward 
beod  like  the  ends  of  the  leaves  of    a  lily.    „  '  n.**  6gan  is  from  a  v.tuMs  Henioir  on  iha 

Tvj,  _,,_„ --  rJ  >ha  r<i:<._  I  think  1  h*»     Pslho  ugv  and  TrMlmsnt  of  Leocorrhtas,  In  voL 

Tb»  mngement  of  the  phc«  i  think  1  have  ^^^^  ""f,  ,j,e  M«ii™-Chir.rg.«1  Trw.«ciions. 
wore  often  obsenred  upon  the  posterior  wall  ,gjj .  ,^,„  ^j,,  ^^  f,„„ ,  ,,„  ,  dftv^ripiioo.  wKb 
of  tba  oervii,  where  the  Isminie  are  usually  iiiustntiuni,  ot  atrtral  of  the  nsiaral  aoU  abneniul 
thicker  smd  bolder  than  npon   the  anterior    foms  aod  coodiltoas  of  tbs  cmtIs. 
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inio  Toy*  whose  oScei  will  be  presently  more  either  tide  of  the  htenl  pfioe.  ud,  aomn| 

Hpeciall;  considered.    At  the  lateral  liiiea  of  the  furrowa  betwecD  them,  fobdrridc  igihi 

junction  of  the  two  cerrical  walls,  where  ■  and  ag^in  until  the   whole  lorbcc  pRMna 

crease  or   furrow  is  ibmied  by   the   ludden  that  cribriform  aspect  which  can  be  jnt  i^ 

bending  of  the  parietes,  an  imperfect  rapb6  is  ceroed  by  the  naked  eye,  bnl  canoat  be  acra- 

sometimes  found,   uniting  a  portion  of   the  ralely  examined  without  the  vd  of  llw  at- 

plies ;  but  more  commonly  the  laminw  of  one  croscope.     Here  aJso  are  found  in  camtlm 

lur&ce  either  pass  over  and  become  united  numbers  these  mucous   crypts,  whid  ^if>- 

at  their  extremities  with  those  of  the  oppo-  rentl^  funiiiih  the  peculiar  tecrrtioM  of  dui 

site  side,  or  else  upon  reaching   the  tsleral  portion  of  the  uterus  (_fig.  43S.). 
angles  they  split  up  into   smaller  divisions,        Slmehire   and  oTrangcmad  cf   tk  lima 

which  are  again  ^thered  into  the  single  folds  armp<>mg  the  vtmu. —  llie  utaui  ii  nanll; 

upon  the  opposite  side,  their  junction  being  described  a*  consistina  of  three  coats,  m,  ■ 

theu  effected  by  the  interposition  of  a  cribri-  outer  or  teroDs,  a  middle  or  muacular.  lodM 

form  surface.  inner  or  lininj;  membrane,  commoolf  utwei 

The  central  rafih£  and  lateral  plies  pro-  the  mucous  coat.   But  these  coats  canoot,  tiLi 

ceeding  from  it,  under  whatever  form  they  the  three  coats  of  an  intestine,  ibr  emipk'. 


may  appear,  constitute  together  a  series  of   be  separately  displayed,  because  eadt  m>«i 

primary  folds,  from  which  others  of  a  teron-    so  imperceptibly  mtotheothera,  that  sltlxnili 

dary  order  are  produced.    These  emerge  from    to  the  naked  eye  an  apparent  disUDctwo  >i^ 

i^.  433, 


Stctien  of/tmalt  filru  nd  id  amtamed  riMctra.     (,4fitr  SaUramtA,'    fJuwd) 
cni*!  B,  bliddcr;  c,  rcctnni ;  ■>,  snleHor,  aikd  a,  poMarkr  ilp  of  rarrlji  Msrii  r.i^^ 
inltinK  the  anlerlor  null  of  the  cervix  to  Ihs  bladder)  a,  tax  tiaaa  bctwas  tlM  paMM  " 
vii  and  iha  perilunemn  i  h,  vsgini. 
*  Zur  Auatomie  und  Phyiiologie  der  BskcDorgane,  von  Dr.  O.  KvkliaMcfa,  Ldpal^  >**' 
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be  obsenred,  this  distinction  in  a  great  mea-  to  invest  these  parts,  the  portions  of  mem- 
Mire  Tanishes  under  the  application  of  the  brane  which  cover  the  anterior  and  posterior 
Biicroscope.  fiices  of  the  uterus  respectively  come  nearly 
Periioneai  coat,  —  The  outer  serous  coat,  into  apposition  alone  the  lateral  borders  of 
which  constitutes  the  thinnest  of  the  three  the  oi^gan  {Jig.  427.),  where  they  are  con- 
component  tissues  of  the  uterus,  is  formed  of  joined  by  a  quantity  of  lax  fibrous  tissue, 
the  centre  of  the  principal  fold  of  the  broad  which  serves  to  bind  them  loosely  together, 
lignnent,  which  is  closely  applied  to  the  uterine  and  at  the  same  time  to  give  support  and 
body  and  fiMidus,  and  to  a  portion  of  its  neck,  protection  to  the    numerous   blood  vessels 
It  is^  of  ffreat  importance  to  the  com-  entering  the  uterus  on  either  side  along  the 
prehension  of  certain  points  in  the  pathology  whole  of  this  border. 

oftbeuterus,  to  be  hereafter  considered,  that  A  similar  portion  of  lax  fibrous  tissue 
the  relations  of  this  peritoneal  covering  to  serves  to  connect  the  anterior  wall  of  the 
the  proper  structures  of  the  organ,  as  well  as  uterine  cervix,  where  it  is  uncovered  by  peri- 
to  adjacent  parts,  should  be  accurately  deter-  toneum  with  the  posterior  surface  of  the 
mined.  The  most  important  of  these  rela-  bladder,  with  which  it  lies  in  contact, 
tions  are  shown  in  fig.  433.,  representing  a  The  sectional  views  of  the  uterus  in  three 
vertical  section  of  the  pelvis  and  its  con-  directions  already  ^ven  serve  to  explain  the 
tents.  In  this  view  the  reflexions  of  peri-  whole  of  the  relations  of  the  outer  or  peri- 
toneum over  the  centre  of  the  uterus  are  toneal  coat  of  the  uterus  to  the  muscular  or 
shown.      The  membrane,   after  lining   the  proper  coat. 

abdominal  walls,  and  covering  the  fundus,  and  Fig,  426.  shows  the  mode  of  attachment  of 

a  portion  of  the  posterior  surface  of  the  this  membrane  to  the  anterior  and  posterior 

bladder,  is  suddenly  arrested  in  its  descent  at  surface  and  fundus  along  the  meaian  line, 

1  point  very  nearly  opposite  to,  but  some-  and  also  the  parts  which  are  left  uncovered 

times  a  little  below  the  internal  os  uteri,  and  by  peritoneum.     Commencing  from  the  os 

therefore  about  the  seat  of  junction  of  the  uteri  the  vaginal  portion  of  the  cervix  forming 

body  with  the  neck  of  the  uterus.    Here  the  the  anterior  lip  (a)  receives  an  investment  of 

membrane  forms  a  sharp  fold  or  angle,  and  mucous  membrane  as  far  as  its  point  of  at- 

becomes  immediately  applied  to  the  anterior  tachment  to  the  anterior  wall  of  the  vagina 

face  of  the  uterine  body,  while  the  cervix,  (v  a).    Beyond  tins  the  whole  of  the  remain- 

which  lies  in  Rreat  part,  if  not  entirely,  below  ing  portion  of  the  anterior  wall  of  the  cervix, 

this  level  is  left  uninvested.    The  pentoneum,  measuring  above  one  inch  in  length  (b  b),  is 

then,  after  ascending  over  the  anterior  uterine  left  uncovered  either  by  mucous  or  serous 

wall,  covers  the  fimdus  and  sides  of  the  organ,  membrane.    At  the  termination  of  this  space 

and  descending  upon  the  posterior  surface,  it  the  peritoneum,  reflected  off  from  the  bladder, 

remuns  cloeefy  adherent  to  the  tissues  be^  reacnes  the  uterus,  and  after  investing  the 

neath,  until  it  reaches  the  level  of  the  anterior  organ,  is  continued  down  to  and  beyond  the 

point  of  reflexion.    At  this  point  the  perito-  fornix  of  the  vagina  (/).    But  at  this  point 

neum  becomes  mnch  more  loosely  connected  the  mass  of  loose  connective  tissue  before  re- 

with  the  uterus   by  the  interposition  of  a  ferred  to  separates  the  peritoneum  from  the 

quantity  of  lax  connective  tissue  which  inter-  posterior  cervical  wall  to  a  great  extent  (c), 

veoes  between  it  and  the  posterior  cervical  while  finally  a  much  larger  portion  of  the  cer- 

wall  (fig.  433,  o).   The  membrane,  however,  vix  is  contained  within  the  vagina,  posteriorly 

itill  desMnds,  covering  first  the  posterior  wall  than  anteriorly,  and  is  consequently  covered 

of  the  8upn»-vagittal  portion  of  the  cervix,  and  by  mucous  membrane(f>),  because  the  vaginal 

then  a  p«rt  of  the  fornix,  or  upper  end  of  the  walls  are  attached  at  a  much  higher  point  here 

vagina.     The  extent  of  peritoneal  covering  than  anteriorly. 

which  the  vagina  receives,  varies  in  different  Fig.  431.  serves  to  exhibit  the  relations  of 

sabjeets  from  half  an  inch  to  nearly  an  inch,  the  peritoneum  to  the  fundus,  and  the  absence 

The  membrane  then,  as  before,  turns  upwards,  of  tnat  membrane  from  the  lateral  borders  of 

hut  at  a  more  obtuse  angle,  to  invest  the  rec-  the  uterus,  while  fig$.  427. — 430.  exhibit  the 

turn,  so  that  a  pouch  is  formed,  termed  the  relative  proportions  of  the  covered  and  un- 

recto-vaginal  or  retro-tlterine  pouch,  which  covered  parts  as  seen  in  a  series  of  horizontal 

is  sometimes  of  considerable  size.  sections  of  diff*erent  portions  of  the  organ. 

Hie  adhesion  of  the  peritoneum  to  the  The  nuddle  or  tmootk'^nmicular  eoai,  upon 
uterus  19  closest  along  the  median  line,  and  which  depends  the  remarkable  firmness  and 
over  the  whole  of  the  fundus,  at  which  points  solidity  of  the  uterus,  constitutes  the  prin- 
its  separation  by  dissection  from  the  tissues  cipal  bulk  of  the  organ.  This  coat  upon  see- 
beneath  cannot  be  effected  without  the  aid  tion  appears  of  a  pale  pink  colour,  mottled 
of  prolooged  maceration  ;  but  towards  either  with  irregular  white  lines,  and  permeated  by 
side  of  the  organ  the  connection  is  less  inti-  vessels  which  are  particularljr  numerous  near  its 
mate,  ao  that  here  the  membrane  may  be  lateral  borders.  Thefollowingarethecompo- 
made  to  gfide  to  a  limited  extent  over  the  nent  tissues  of  the  middle  uterine  coat,  viz. : — 
sob-lying  structures.  At  the  two  upper  1st.  Smootk-mutcular  fibres.  —  These  are 
uterine  angles  the  peritoneum  is  continued  found  in  every  portion  of  this  coat,  and  con- 
on  to  the  uterine  appendages  ;  viz.,  the  Fal-  sist  of  fusiform  fibres  of  the  kind  termed  by 
lopian  tubes,  round  ligaments  and  ligaments  KolUker  contractile  fibre-cells,  in  which  a 
of  the  oTariea.    After  sending  off  extensions  single  elongated  oval  nucleus  may  be  occa- 

8  s  4 
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aionally  brought  into  view  with  difficulty,  young  mil>jects,  while  ia  the  ondJleMid 
They  all  contain  minute  dark  granules  easily  most  laminc  a  Urge  portion  of  fifariUstcil 
distinguished,  and  they  sometimes  exhibit  tissue  is  added,  and  the  amorphous  wukmaan 
upon  their  surface  slight  longitudinal  folds  or  uniting  the  individual  fibres  into  bundhei  ■ 
markings.  These  fibres  have  an  average  proportionally  less  in  quantity. 
length  of  TQW^  and  breadth  of  ^^'\  4<-  fUn^l^aiedcomuctweimme(whkmfianm 
They  are  deeply  imbedded  in  the  uterine  tissue).  This,  as  just  stated,  is  found  dnciy 
substance  from  which  they  are  with  difficulty  among  the  middle  and  outer  muscular  kl■■M^ 
obtained  separate,  but  they  may  be  commonlv  serving  here  the  purpo)«e  of  a  ootnectiai  as* 
seen  projecting  to  the  extent  of  about  half  dium  between  the  several  layers,  and  mp- 
their  length  from  the  torn  margin  of  the  porting  the  blood-vessels  ramifying  betwcea 
preparation,  and  they  are    easily  rendered    them.    The  presence  of  this  lonn  of  fibroai 

tissue  is  mos»t  readily  fihibitcd  by  takiai  s 
-M?*  ^^«  thin    perpendicular  section  from  the  ogmt 

muscular  layer,  and  slightly  drawio|  the  ls> 
minse  asunder,  after  submitting  the  prqnraiioa 
to  the  action  of  acetic  add.  The  laycn  sad 
bundles  of  muscukr  fibre,  as  shown  mjg.  iS*^ 
are  then  seen  to  be  surrounded  by,  sikl  m* 
bedded  in,  a  quantity  of  white  fibrous  ti«uc 
which  conceals  the  fibre^^eUa,  and  renders  ihs 
distinguishing  of  them  difficult. 

The  fibres  of  this  tissue  have  desr  sad 
8mooih-muM»darJSbrt  ofuienu.  ^^  edges,  appear  to  be  of  indefiniie  lapfc, 

-  «K«-  ««-.^  u«  . u  *  •      r  ^     are  mdependent  of  each  other,  and  are  cksnj 

a,  fibres  united  by  smorphons  mstnx ;  >,  separate     ^^  _Zf^Li;««.  :«  .«  .„w.,.l^..  -fc-^J 


fibr;)  .Qd  elementaor  corpliscles.    (AdWai.)^  not  mere  foldiMs  in  an  amorphous 

Among  them,  however,  and  eipcciauy  at  lat 

visible  in  its  substance  by  the  aid  of  dilute  points  where  the  laminae  are  separated,  wt 

acetic  acid.     These  fibres  do  not  apparently  seen  numerous  thin  flat  transparent  bmiiiks, 

possess  any  distinct  cell  membrane.     In  veir  marked  by  deep  longitudinal  wavy  bass,  ta 

thin  sections  the  ends  of  the  fibres  which  which  the  above  expUnation  of  the  canw  of 

have  been  transversely  divided  are  seen  as  if  the  appearance  of  wavy  lines  in  this  nmm 

solid,  and  the  cut  fibres  do  not  collapse,  nor  which  many  physiologists  have  adopted  tm^ 

have  I  ever  been  able  to  detect  any  appear-  be  more  safely  applied.     Occasionally  thac 

ance  of  a  flowing  out  of  fluid  contents,  which  wav^  bundles  exhibit  an  appearance  oi  ^hsrf 

would  be  the  case  if  the  individual  fibres  con-  curhng  lines,  such  as  would  indicate  the  wfta* 

sisted  of  a  cell   wall  containing  fluid   (Jig.  mixture  of  a  small  quantity  of  efatttictisme. 

434.  a).  5.  Elastic  fibrous  HtMme.^Tht  elattic  (ana 

2.  Round  and  oval  nuclei^  or  elementary  of  fibrous  tissue  is  also  present  in  the  atcn% 
corpuscles. — These  measure  ti^'^  ^^  diame-  as  just  stated,  though  not  in  great  qasaia;. 
ter.  They  are  found  in  many  parts  inter-  Besides  the  occasional  prcaeoce  of  stMa|)j 
mixed  with  the  fusiform  fibres,  but  they  ure  curled  fibres  there  may  be  aceo  in  naiij  phes 
most  abundant  towards  tlie  inner  layers  of  developed  single  fibres  mattrd  together,  of  tX 
the  muscular  coat.  They  are  apparently  the  finer  kind,  commonU  known  as  noriens  %brmi 
elementary  or  embryonic  condition  of  the  and  also  more  abundantly  the  pccufisr  fa^ 
fusiform  fibre-cells  just  described.  For  al-  form  fonnative  ceUa  (rom  which  th»e  sra^ 
though  the  two  extreme  forms  of  round  cor-  I  have  frequently  had  the  opportuakv  d  ir^ 
puscle^i  and  fusiform  fibres  are  the  conditions  cing  these  peculiar  dark-bordered  eelb  iapt^ 
under  which  these  constituents  of  the  mus-  cess  of  transfonnation  into  tJie  finer  cktfv 
cular  coat  are  most  numerously  seen,  there  fibres,  and  so  far  of  oonfinniiy  thoie  nr«s 
may  yet  be  traced  a  sufficient  number  of  which  ascribe  to  this  form  of  fibre  a  cell  or^ 
apparently  intermediate  stages  to  justify  the  These  several  tissues  toacthcr  ^ith  i^ 
conclu'iion  that  the  one  is  but  the  embryo  uterine  vessels  and  nervea»  the  fonacr  bosf 
form  of  the  other ;  the  round  corpuscles  in  great  quantity,  make  up  tbe  niddk  earn  st 
becoming  at  first  oval,  and  then  being  length-  the  organ.  And  it  is  to  the  affrangiTat  ^ 
ened  out  into  the  fusiform  state  (fig.  434.  b).  these  in  laminae  and  bundles  which  art  iq** 

3.  Amorphous  or  homogeneous  connective  tis"  rated  from  each  other,  and  pcrfimiad  m  a 
sue.  —  A  considerable  portion  of  connective  were  in  all  directions  by  muncsous  vssodtf 
tissue  exists  in  certain  parte  of  the  uterus  in  channels,  that  the  mottled  appeafaooe  a<  ihf 
the  unformed  state,  constituting  a  transparent  unimpregnated  uterus,  as  seea  n 
matrix  in  which  the  fibre-cells  and  nuclei  are  due. 

embedded,  and  by  which   they  are  so  inti-  The  foregoing  constituents  of  the 

niatel^  united   together,  as  to  render  their  uterine  coat  exist  in  diflereot 

isolation,  even  with  the  aid  oi  nitric  acid,  a  the  body  and  neck  of  the  organ 

work  of  great  difficulty.     The  fibre>cells  and  In  the  body,  aotwithstandmg  the 

nuclei  which  fonn  the  innermost  laroiusB  of  amount  of  fibrous  tiaaue  by  which  the 

the  muscular  coat,  as  well  as  the  huninas  component  etemenu  are  cooMcted 

themselves,  appear  to  have  scarcely  any  other  the  rauscuhv  fibre,  cither  in  its  ck«        . 

eonnecting  medium  but    this,  especially  in  more  developed   cooditioo,  coastMUS  m 
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Ui|Ht  pwtioa,  while  in  the  cervix  the  fibrous  When  preparationa  that  havebecn  pre«er*ed 
daaent  predomioatei,  and  the  roiucuUr  fibro  in  weak  spirit,  or  those  that  have  been  finely 
n  propoftionaily  less  ubundanL  ii^ected,  are  exumined  by  (he  naked  eye,  or 

Come  of  He  miuadar  fiiirct.  —  Regarding  with  a  hand  lens,  a  peculiar  mottled  appear- 
the  prrcJM  plan  of  arrangement  of  the  consti-  ance  is  presented  by  Beotions  of  this  part, 
Kiei't  tusuci  of  the  midille  ulerine  coat,  and 

opeciallj  of  its    muscular  element,   in    the  f^,  435. 

asinipreiinated  state,  numerous  niicrosropic 
euminaiions  have  satisfied  me  that  it  is  not 
possible  to  do  more  than  to  indicate  these  in 
■  very  general  manner.  Hme,  Boirin  at- 
lonpCed  to  describe  the  ipecial  course  of  the 
nuscuUr  fibres  in  the  ununpregnated  organ  ; 
but  she  appears  to  have  abandoned  the  at- 
lempt  alter  giving  an  account  of  what  \%  seen 
upon  the  surface  of  the  organ  when  the  peri- 
toneum has  been  stripped  off  after  prolonged 
maceration.  More  recently  the  course  of 
these  fibres  ban  been  described  by  Kiilliker, 
Otriuch,  and  others,  in  the  deeper  seated,  as 
■ell  as  in  the  superficial  layers. 

In  investigating  this  part  of  the  subject  it 
appears  to  me  that  a  sufficient  distinction  has 
not  been  made  between  the  course  of  the  in- 
dnidual  fibre*,  and  the  arrangement  of  the 
lamina;  or  bundles  into  which  they  are  col- 
lected, fiir  these  are  by  no  means  neceasarily 
(lie  same. 

According  to  my  observations  the  contrsc-  TVs  tenant  tf  a  for&m  of  Ae  attrimt  leaBt,  earn- 
tile  fibre-cells  are  not  distributed  in  equal  pro-         mrm;i*9  from  llupirilontum<atiltxta,Jimgia>ardM, 

coat,  nor  are  they  found  everywhere  m  the  y^\                                                              ^ 
•arne  condition.     It  ha*  been  already  stated, 

that  no  itrit't  line  of  demarcation  is  discern-  caused  b^  the  intermixtute  of  nnmerous  rai- 

ible  by   the   microscope   between   the   three  nute   white  lines  ramifying  within  a  darker 

•evnal  ciMta,  of  whicn  thi;  uterus  is  said  to  subclance,  and  dividing  it  into  a  multitude  of 

coDskt.     And  this  is  particularly  the  case  in  small  loienge-shaped  st)aces.  The  whiter  lines 

respect  of  the  muscular  fibres  which  permeate  mark  the  courae  of  tile  liner  uterine  vessels, 

all  of  then).      In  the  *o-ciilled  mucous  mem-  together  with  the  bundles  of  white  fibrous 

bnme  the  muscular  fibre-cells  are  loosely  ar-  tissue  which  accompany  them.     The  browner 

ranged  in  an  amorphous  tissue,  in  which  they  loienf-e-Hhajied  spaces  consist  of  the  fusiforni 

lie  embedded,  intermixed  with  the  elementary  contractile    fibre-cells,    united     together    by 

nnclear  corpuscles,  constituting  their  embry-  amorphous  tissue  into  short  bundles,  which 

•aic   coodition.      Here   the    fibre-cells    form  by  tlinr  superposition  constitute  the  laminsi 

bondlea,  sitiiuted  between  the  ramified  canals  just   mentioned.     Wbim    horiiontal   sections 

ar  utricular  glands  of  the  uterus,  and  take  a  are   made   of  this    poriiun  of  the   muscular 

directuD  more  or  lea*  oblique  or  perpendicular  coat,  such  as  are  represented  in^g.  426.,  these 

with  regard  to  the  inner  uterine  surlsce.    But  bundles  or  ttrata  are  seen  to  be  arranged  in  a 

St  the  level  ol'  the  base  of  the  uterine  follicles,  concentric  manner,  forming  interrupted  circles 

where  the  proper  muscular  coat  is  considered  surrounding  the  ulerine  cavity.     But  this  ap- 

>o  begin,  and  the  mucous  membrane  to  termi-  peurance  must  not  be  regarded  as  indicative 

nste,  the  cootraclile  fibre-rells  assume  a  dif-  of  any  correNponding  direction  of  the  niuscu- 

fcmt  direction  and    arrangement.     Here  at  lar  fibre-cells,  within  these  bundles  or   lami- 

oocc  they  begin  to  exhSnt  a  certain  order  of  ns,  for  aJI  appearance  of  a  concentric  plan,  as 

HratifioitictD,  the  stiaia  being  very  closely  su-  r^ards  the  fibres,  at  once  vanishes  under  tbe 

periaipoBcd,  aDd  arranged  fi)r  the  n>Obt  part  in  use  of  the  microscope. 

soch  a  awnner  as  to  lie  psrelld  with  the  walls  Fig.  436.,  representing  a  fine  section  taken 

of  tbe  uterine  cavity,  which  is  therefore  sur-  from   the  inner  muscular  lamina,  serve*  to 

soonded  by  them.  exhibit   the   mode  in  which   the   contractile 

Thcac  strata  exhibit  certain  differences  of  fibre-cells  are  arranged  in  this  poribn  of  the 

eoaipoMtioo  and  arrangement  sufficient,   for  uterine  wbIU.     The  individual  fibres  and  em- 

thc  sake  of  description  at  least,  to  justify  an  bryonic  corpuscles  are  imbedded  in  an  amor- 

srtificial  divtiian  of  them  into  three  orders.  phou*   substance    (the  unformed    connective 

Tbe  iDnermoHt  i>f  theac  may  be  termed  the  liuiue  already  described),  by  which  tbey  are 

dense  nnscular  alrata.     Tbey  commence  im-  ^gr^aied  together,  so  as  to  form    buitdlei 

mediately  eitcmal  to  the  mucous  membrane,  and  Umins.     In  these  strata  the  fibre-cell* 

and  extend  outwardly  through  about  half  or  appear  to  remain  dixtinct,  and  to  be  separated 

two  third*  of  tho  tbicknes*  of  the  inuscular  from   each  i>thec  by  a  distance  not  greater 

coat.  usually  than  their  own  diai|tetcrs. 
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_  This  is  best  shown  in  fine  sections,  pre-  intennediate  tinae  to  iwell,  the  Bona)  £a- 
vioutlj  prepared  by  acetic  acid  ;  but  it  should  tances  betircen  the  cells  aaj,  U  ■  nrtsn 
be  obserTcd,  that  as  this  ngent  causes  the    extent,   be  thus  artificiall;  iocroacd.    TV 


iWioa  o/iltrime  titntfnm  tht  ialtraal  wuaaUar  iujftn.     (_Ad  NuU  a  IM.) 

rdation  of  the  flbre-celh  to  the  uniting  ma-         External  to  and  larTOundii^  Ibese  aa;  be 

terial  is  most  clearly  exhibited  in  those  parts  distinguished  a  second  order  of  tUwtM,  nv; 

ofdiepreparotion  wh^etheknifehasdivided  which   the  primary  and   Mcotidary  noib*- 

the  fibres   transversely  to   their  long  axes,  tions  of  the  (modpal  uterine  MUriea  sad  tw* 

Here  the  relation  of  these  two  structures  to  are  freeljr  dutribuled  ;  so  that  aecticNN  iska 

each  other  may  be  exemplified  by  that  of  the  from  this  regioa  do  not  preaent  iIk  tmt 

harder  and  softer  ingredients  in  certain  por-  compact  appearance  as  tboae  fron  the  maa 

tionit  of  those  geological  formations  terined  layers,  but  arc  seen  to  be  everywho*  ptf> 

congtomemte.  mealed  by  vascular  cbannds,  whicA  mt  p^ 

At  the  pdnts  where  the  knife  has  cut  the  ticularly  conqticaoua  in  the  ank^sn* 
fibres  obliauelv,  a  corresponding  change  )s  uterus.  Thae  numcroiiB  iiaMli.  nm/jw% 
obserrable  in  the  outlines  of  the  divided  libre-  among  the  muscular  Gfatve,  make  ibc  csinc 
cells,  which  present  in  these  bundles  the  of  the  latter  very  irrenibr.  MTbea  tke  aenioa 
Genre  of  caudate  cells,  while  in  other  places,  has  been  made' paiaUd  with  tbetnad  lip- 
where  the  course  of  the  fibres  has  run  pani-  ment,  the  tortuous  artwiea,  enUriat  If 
lei  with  the  surface  of  the  section,  the  Tusi-  uterine  texture  between  tfae  taUt  of  lac  k<- 
form  outline  of  the  entire  length  of  the  fibre  ter,  may  be  often  traced  to  a  mnadHsUr 
is  distiiwuishable.  depth   among   the   lamine ;    while  seoiM* 

All  these  varieties  of  direction  are  notice-  made  in  an  opposite  direction  more  Gn^tMl.' 

able  in  Jig,  436.,  in  a  portion  of  uterine  tissue  exhibit  the  ^apiiw  orifices  of  tkesa  vaatk 

not  more  than  ^"  in  diameter.     The  fibres  and  of  the  divideif  veina  suiratinded  ij  Imt- 

which   are   here    seen   forming   bundles   and  ns  of  muscular  fibres,  and  of  a  owR  In  bJ 

layers,  run  in  some  instances  parallel  with  the  fibrillaied  form  of  connecti««  tasaac^  tkm  • 

Burlaces  of  the  laminie,  and  in  other  places  found  among  the  inn»  strain     Tta  iav 

spread   out   fan-shaped,   or  incline    towards  mixture  of  dfie  larger  uterine  vnada  wilk  rtt 

each  other,  like  the  component  fibrillz  of  the  muscular  strata  constitutes  bcm  a  rcr^  ihs- 

pennirorm  muscles.     The  bundles  and  Ufers  racterisiic  feature,  and  hence  ihiw  mUt 

of  fibres  are  close-set  and   compact,  and   a  straU  may  be  disriiwuithed  a*  tile  lanalr 

'of  developed  or  lamtnK  of  the  muacular  coat. 
is  found  between         External  to  ibcae  ag»n  lie  a  aviea  rf  ikis 

or  among  these  elements   of  the  innermost  sheet-like  laming  ( fe.  437.).  fusMJag  a  M^ 

atraia  of  the  muscular  cobL     The  fibre-cdls  nMntal  stratum  wlucfa  does  not  catadysv 

also   are   here   apparently   softer    and    more  round  the  organ,  nor  coro-  it  ■  bH  iu  IMts. 

fleshy,  and  appear  to  be  of  newer  formation  It  consists  of  6 — II  thin  cloaa  l/ing  anc* 

Iban  those  formmg  the  layers  which  lie  nearer  of  fibres,  whose   conrae  is  paraUri  witk  tk> 

to  the  peritoneum.  uterine  sur&c«  ;  ihe  most  txutmi  iMsa 


beiac  imepmUe  from   the  nemoneum  bj  anterior  and  posterior  uterine  wslli;  meeting 

wtai^  thcf   are  coTcred,     Tbew  flat,  thin,  at  length  in  a  central  perpendicular  raph^,  in 

lij<n  ire  condnuotii  with  and  extended  upon  which  a  few  longitudinal  bundles  may  be 

ud  ialo  the  broad  and  round  ligwnenta,  the  generally  leen. 

PiUopiin   tubei,  and   the   ligaments   of  the  These   tegumental    lamins   are   composed 

OTSTf,  from  which  they  spread  out  fan-shaped  almost  entirely  of  fusiform  fibres,  with  very 

oier  the  ftindu*  and  upper  portion  of  the  few  embryonic  corpuscles.    They  are  united 

Fig.  437. 


Ptttion  ofiUrbu  tlitatfnm  At  txttnud  niiaailar  layeri  chm  la  tJU  ptriteuam.     {Ail  Jfal.  it  150.) 

logetber  by  ■  Ur^  proportion  of  strongly  a  modervtel?  thick  and  soft  layer  which  lines 
GbrilUued  connective  tissue,  which  is,  how-  the  entire  carity  of  the  uterus,  and  is  Con- 
ner, sufficiently  las  to  permit  a  certain  tinuous  with  the  lining  membrane  of  the 
aoKMtnt  of  artificial  separation  of  the  lamins.  Fallopian   tubes,  and   of  the  cerrical  canal. 

Witbm  these  lominse  the  fibre-cells  are  On  account  of  the  large  supply  of  cnpillary 

■Trailed  in  a  manner  somewhat  difTerent  front  vessels  which  it  receives,  the  mucous  mem- 

thsl  which  characterises  the  internal  strata,  brane  is  usually  distinguished  from  the  rest  of 

The  amount  of  amorphous  connecting  matrix  the  uterine  parietes  by  its  brighter  red  colour. 

is  here  ao  small  that  the  Sbre-cells   lie  ap-  It  presents   also  to  the  unaided  eye,  when 

parmtly  in  close  apposition,  their  extremities  honiontal  sections  are  examined,  an  appear- 

inteidi^itating  with  each  other,  so  as  to  form  ance  of  beins  thrown  into  minute  folt^  run- 

anitubricated  pattern  0^,434.}.   These  fibres  ning  perpendicular  to  the  uterine  cavity  (^. 

do  not  ao  frequently  change  their  course  as  438.).      These   apparent  foldings,   however, 

the  fibre*  of  the  innermost  strata,  but  form  a  are  shown   by  a  strong  lens  to  consist  of  a 

more  conrinuous  scries  ;  so  that  sections  of  series   of  ramified  canals,   which   constitute 

this  part  of  the  muscular  coat  are  easily  ob-  the  most  remarkable  peculiarilv  of  this  mem- 

(ained,  exhibiting  the  appearance  of  longitu-  brane.     The  proportionate  thickness   of  the 

dinal  strata,  or  bundles  of  fibre,  such  as  ara  mucous  membrane  relatively  to  the  rest  of 

rrpnsented  in  Jig.  437.     The  course  of  the  the  uterine  walls,  though  variable  in  respect 

intlividaal   fibres   within   them    ii,    however,  of  age   and  other  circumstancea,  u   usually 

traced  with  difficulty,  on  account  of  the  large  about   }th  of    their   diameter.     Its   greatest 

qnantity  of  fibrillated   connective   tissue   by  thickness  is  found  about  the  middle  of  the 

which  these  laycn  are  surrounded  end  con-  cavity,  while  towards  the  internal  os  uteri, 

joined.  and  still  more  in  the  rt^oa  of  the  fundus,  the 

Immediately  beneath  the  peritoneum  all  the  thickness  is  slightly  diminished, 
conttilnents  of  the  muscuLr  coat  are  con-         To  the  unaided  eye,  the  mucous  membrane 

doiaed  into  a  tissue  which  cannot  be  easily  lining  the  body  of  the  uterus,  when  viewed 

unravelled.    Through  this,  however,  mime-  from  the  uterine  cavity,  is  apparently  smooth, 

reus  fibres  may  be  seen  to  run  in  a  direction  or  is  seen  to  be  perfonled   by  minute  aper- 

more  or   less   nerpendicular  to  the  surface,  tures,  but  it  rarely  presents  tne  appearance 

apparently  for  the  purpose  of  connecting  the  of  deep  Folds  or  plicK  such  as  are  always 

pcritoDcum  with  the  coat  beneath.  found  in  the  cavity  of  the  cervix.     Occnaion- 

Tie  ■smw  or  deaduma  coat ,-  ZJiang  mem-  ally  the  surface   Is   roughened  and  flociilent 

iraar  of  lie  cwvily  of  lie  ulerui, — Thisfonns  from   the  exfoliation  of  its  epithdnl  cover- 
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ing.    The  appearance  of  minute  perforations  The  fiisiform  fibres  of  the  moooas 

is  then  lost,  and  a  tomentose  or  apparently  are  gathered  into  loose  bandira,  united  bjr 

villous  condition  of  the  surface  occasioned  amorfihous  tissue  and  interiDtsed 

by  the  loosening  out  and    partial  detach-  elementary  corpuscles  from  which  they 

ment  of  the  capillaries  which  freely  ramify  developed.    These  bundles,  the  torn  of 

within  this  membrane  is  observed,  is  sometimes  like  the  head  of  an  arro 

.   The  lining  membrane  of  the  uterus  differs  usually  found  between  the  utricular 

from  mucous  membranes  in  general  in  hav-  pointing  in  a  direction  perpendicular  to  tbe 

ing  no  sub-mucous  tissue,  so  that  it  can-  uterine  cavity. 

not,  like  that  ot  the  intestines,  be  made  to        The  individual  fibres  have  here  a  aofter, 

glide  upon  the  sublying  tissues,  nor  be  dis-  paler,  and  more  fleshy  aspect  than  m  amy 

sected  off  from  them  so  as  to  be  displayed  in  other  portion  of  the  utenne  ooata ;  they  afe 

a  distinct  layer.      When  very  thin  sections  upparentlv  the  youngest   and    nost    oewh 

from  spirit    preparations    are    examined  by  formed  of  the  muscular  fihrea  oouiposmg  the 

transmitted  light  with   a  common  lens,  or  uterus. 

with  a  low  power  of  the  microscope,  the  mu-        3.  Amorphoui  conmeeiwe  titnte 

cous  is  distinguishable  from  the  muscular  coat  the  chief  bond  of  union  between  tbe 

chiefly  by  its  greater  opacity  and  peculiar  elements  of  the  uterine  mucous 

greyish  colour,  as  well  as  by  the  numerous  enters  largely  into  the  composition  of  die 

tortuous  canals  which  permeate  its  substance,  utricular  glands.     It  presents  no 

running  chiefly  in  a  direction  perpendicular  racter  requiring  a  more  particular 

to  the  inner  surface  of  the  membrane,  and  than  has  been  already  given  of  it  in 

strongly  resembling  in  their  general  contour  count  of  the  muscular  coat. 

the  cerebral  convolutions.  Utricular  gknuU  orfoUiHes.  —  These 

Under  the  application  of  dilute  acetic  acid  tures,    which    were  first    more 

this  comparative  opacity  and  grey  hue  imme-  described  by   E.   H.  Weher  and 

diately  disappear,  and  the  tortuous  canals  Sharpey,  constitute  the  roost 

alone  serve  to  mark  the  boundary  between  racteristic  of  the  uterine  mucous 
the  two  coats.    When  an  amplifying  power       By  Reichert  *,  who  has  also  in 

sufficient  to  discriminate  the  component  tis-  the  subject,  they  were  found  present  in 

sues  is  employed,  the  distinction  Ijetween  the  mammal  which  be  had  eaamineil.     The 

two  coats  becomes  still  less  apparent,  because  rine  glands  or  follicles  consist  of  invokitsom 

their  constituent  elements  are  then  seen  to  or  depressions  of  the  mucous  roenibrMie,«ib»ch 

pass  from  the  one  to  the  other  by  almost  im-  are  exceedingly  numerous,  and  lie  tolcnbly 

perceptible  gradations,  the  difference  between  close  together.    They  generally  preatnc  the 

them  being  then  shown  to  be  morphological  form  of  canals  taking  their  course  firoM  the 

rather  than  structural,  at  least,  at  the  points  muscular  walls  of  the  uterus,  through  the  nnlK 

of  their  confluence.  stance  of  tne  parenchyma  of   the 

The  mucous  membrane  lining  the  uterine  membrane  towards  its  free  surfisce*  w 

cavitv  is  coin|iosed  of  the  following  elements,  terminate  each  in  a  separate  orifice. 
besicies  the  utricular  glands,  capillary  vessels.        In  Ruminantia  and  Pachydenancn  ihcj 

and  epithelium,  viz.,  —  free  elementary  cor«  large,  and  take  a  serpentine  direction,  so  rl 

pu.*«cles  or  nuclei,  contractile  fibre-cells,  and  they  may  be  eaNily  mistaken  for  visssls.     Bf 

amorphous  connective  tissue.  Burckhardt  f ,  indeed,  who  has  deacrihed 

1.  Free  elementary  corpusdei  or  nuclei,  —  in  the  cow,  they  were  termed 
These  are  in  all  respects  precisely  similar  to  Their  spirsi  course  ia  more  ohviooa  io 
the  elementary  corpuscles  already  described  rodentia  and  camivora.  In  the 
as  constituting  apparently  the  embryonic  state  are  short  and  wide.  The  orifieea  by  w 
of  the  contractile  fibre- cells  in  the  muscular  utricuhu*  glands  termin»te  upon  the 
coat.  They  form  in  coiyunction  with  the  of  the  mucous  membrane  are  in 
amorphous  matter  the  pnncipal  portion  of  mals  large  enough  to  be  distinginBhed  hf  the 
the  uterine  lining  membrane  towards  its  inner  naked  eye,  as,  for  example,  in  niniii— ti^  ami 
surface.  Here  they  are  arranged  in  nearly  occasionally  in  man ;  but  more  frequrml;  ihcae 
close  apposition,  being  imbedded  in  an  amor-  require  the  aid  of  a  lens  lor  their  dcteciioB. 
phous  blastema,  yet  not  so  closelj^  as  to  cause  In  the  dog,  two  aorta  of  glnwle  ave  4t^ 
any  mutual  disturbance  of  their  round  or  scrilied  by  Professor  Sharney  (•  aiai|ile  8*1 
oval  forms.  compound.     The  simple  glands,  whsch  asv 

2.  Fuaform  fihret  or  contractUe  Jihrt-eellM,  the  more  numerous,  are  nerdy  vciy  tWrt 
—  In  the  account  which  has  been  already  unbranched  tubes  closed  at  one  end;  the 
given  of  the  muncuhir  coat,  the  contractile  compound  glanda  have  n  long  dect 
fibres  are  described  as  existing  in  all  the  coats 

of  the  uterus.     In  the  mucous  membrane  they       •  ji,^  oompositioa  of  the  oi 

are  very   abundant,   especially   towards  the  the  uteros  has  been  caraAilly 

outer  surfiice,  or  that  |iart  in  which  the  mus-  and  Keichert;  vide  Buhia.'** 

cular  and  mucous  coats  become  conjoined,  krHist4nre  AnaLetFatfc.  de  UM 

and  where  the  transition  fr«m  the  one  to  the  U'*^"«;  AT- ^N  ^a^w^^  !Il 

other  is  aUnost  imperceptible,  and  is  chiefly  ^^ti.^^.'^^.^ll'i^^ 
observable  on  account  ot  the  difference  in  the        f  Obeerv.  aoat  de  Uteri  Taectei  Fafeikn. 
arrangement  of  the  constituent  tissues  of  each.       \  If  Uller's  Physiolagyi  ^  Aaly,  MtT,  ^  liS^ 
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mto  conToluteil  braachei;  both  open  on  the  whether  bj  anj  indirect  communication  wtlh 
ianer  nnrfKC  of  the  membrane  by  Bmall  round  the  uterine  Tesgels,  which  nnny  conaideratimil 
nrilins,  lined  with  epithehum,  and  »et  closely  both  phygiologicBl  and  pathol^cal  seem  to 
toKther.  point  out  bb  at  least  po-aible.    The  difficultie* 

In  DKD  the  form  of  the  nteiine  folliclea  it  Bttendin§:  this  part  ol  the  enquiry  hare  been 
by  DO  meanii  m  definite  ai  in  the  do;; ;  nor  is  ably  illuTttrated  by  Dr.  Sharpey.  and  my  own 
it  pomible  by  anjp  mode  of  dii>aeciion  with  ioTestigations  fully  confiimhiiBiatenienUDpon 
•hirb  1  am  acquaintnl  to  isolate  and  dlEplay  this  point.  Nevertheless  I  have  in  many  in- 
them  Kparately.*  They  form  in  fart  a  ays-  stances  succeeded  in  diitiociiy  obaerrinfi  the 
tern  of  tortuoin  canals  raraifying  in  the  sub-  blind  termination  of  these  canalit  towards  the 
nanre  of  the   mucous    membrane,  in   which     muscular  coat.* 

tliey  aeeni  as  it  were  to  be  ezcavaied.     They         When   aections  of  the  mucous  membrane 

srewi  closely  set  as  apparently  to  possess  no    oremadepanillel  with,in«teadorperpendicular 

distinct  boondary  wall,  but  each  canal  is  sepa-    to,  the  lurface,  these  canals  are  seen  divided 

nled  Tram  those  contiguons  to  it  by  a  variHble    across.     The  appearance  then    presented    is 

thickneas  of  parenchyma,  conxisting  chiefly  of    that   of  numerous  round   or  oval   apertures, 

the  dementary  cnrpust-les  and  amorjihous  lis-    which  are  more  distinct  in  proportion  as  the 

•tie Just  described,  together  with  a  certain  ad-     section  is  made  nearer  to  the  uterine  cavity. 

miiture  of  fibre-cells,  usually  found  near  the         The  uterine  glands  are  lined  by  a  fine  den- 

bauj  ends  of  the  glands.     No  section  that  1     tate  epithelium,  the  cells  of  which  are  only 

have  ever  made  has  sncceeded  in  eihibiting    ■lighclj'  coherent  at  their  margins. 

even  a  single  gland  divided  longitudinally  in         The  orifices  by  which  ihey  tenninate  upon 

Mjch  a  way  aa  to  lay  open  the  canal    in  its     the  aurfiice  of  the  uterine  csrity  vary  in  di- 

entire  length,   but  every  section    made  per-     ameter  friim  thj''  W  thj'- 

pendicuUr  to  the  surface  presents  the  ume         In  addition  to  the  glands  or  i:anals  already 

appearance  of  numeroutt  close-set  meandering     described,  there  may  be  olten  ohaerred  inter- 

cinaU  laid  open  for  short  distances,  and  giring     mixed  with  them  ihort  murous  crypts,  or  even 

to  the  suriacea   of  the   aeclion    an    outline     closed  folliclea.     These  appear  to  have  been 

little  noticed  in  the  uterine  cavity,  but  they 

py  jQQ  are  very  distinctly  seen  when  accidentally  di>> 

tended  by  accumulation  rf  fluid.     They  then 

.~~-;'  '  '  constitute  a  variety  of  those  growths,  which  in 

more  advanced  stages  have  been  designated 

by  Dr.  Oldham  channel  polypi. 

The  arrangement  of  the  copHlary  vetelt  of 
the  uterine  mucous  membrane  is  peculiar  and 


StcHim  tf  fit*  n/K  tAkjbwu  of  (fa  atrriiu  m<uo<a 

■ilirw  (dreiiha]  n   (Ac  itmimpn^aitd  ilalt, 

■M  a  sihJ)  portB*  »/ (*•  suunJnr  aM(  aHar  Asdl 

Tha  pals  toctnoiu  liae*  ezblbil  tb«  eoans  of  ths 
fouls,  temMd  alerins  gisndt,  lbs  darker  Intsr- 
Bcdista  SBhstance  forms  their  wslU.  llie  finsr 
liBM  an  tba  eaoilUilss  of  tbs  mBcans  owmbraD* 
(sjwlaL    (,AJi/i*.i 

eiactly   r«aembling    the    cerebral    eonralu- 

liooa.    On  acnMuit  of  this  peculiarity  it  b 

difieult  lo  determine  whether  these  so-called 

glaods  conaiat  of  sin^e  isolated  canals,  or  of 

a  series  coaununicalins  with  each  other.    For 

the  same  reaKiii  it  b  dao  difficult  to  ascertain 

■be  precuc  mode  of  their  tcrmiuation  towards 

the  mtwcular  coat,  whether  in  a  blind  eKtremily     »_.,.„. 

■n  everr  caae,  a.  Weber  represenu  thea.  «    ^**"^  '^  'Z^i^o/SJ^^''^       """' 

•  It  appMTi  to  ms  that  ths  weU-known  rmi«-  .,."'J'™  ""  ^T:  *■  from  the  anil  leading  to 

•mtaUoas  of  tba  banuo  ntirine  sUnds  by  E,  11-  "•"  '"''^■n  "he.     In  tlie  Mtiir*  of  each  oTtha 

Wrtnr<ZBaaussnrLcbr«voinB«»<inddenTsr-  ""•"••••'hBoriBesof  soleriiie  glaad.     {Ad KmLJ 
riefal  4sr  GeMiilwbtM>TgaDF,  Tsf.  rUi.  f.  4,  fi.)  srs 

taadsAaiM,  aad  aboald  ba  ranrdad  rather  ■■  dia-  characteristic.     The  capillariea,  which  are  of 

fnmt  ihaa  aiMsl  npnMntadoos  of  what  is  seen  brge  siie,  usually  descend  betweea  the  canals 

"  "^.:!r.'!^.!?'?!g?."^?,'''^^±^  of  tbo  "t-riM  gl»da.  giving  to  them  a  few 
-ilaJlbecoms 

*  Upon  this  subject  ise  Anther,  p.  6GC 
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small  branches  in  their  coarse.  Having  reached  of  the  uterus.    But  the  thin 

the  surface  of  the  mucous  membrane  they  which  form  the  tegumental  Uycn  of  the  bod5 

spread  out  into  a  meshwork  of  round  oval  and  are  wanting  in  the  cervix,    tnere  nay,  hiom  • 

hexaffonal  spaces,  in  the  centre  of  each  of  ever,  be  distinguished  an  outer  and 

which  may  be  usually  observed  the  orifice  of  vascular,  and  an  inner  and  more  dense 

a  uterine  gland.     This  is  most  easily  seen  in  of  lamins.    The  laniiue  of  the  ootcr 

the  neighbourhood  ofthe  Fallopian  tubes,  where  are  intermingled  with  numerooa  dhrisioaa  of 

the  capillary  network  and  glandular  orifices  the  cervical  branches  of  the 

are  usually  arranged  with  greater  regidarity  which  traverse  them  obliqudy  in  a 

than  in  other  portions  ofthe  uterine  cavity.  from  above  downwards  and  firom 

In  many  places,  however,  the  small  vessels  wards.  From  the  abundance  of  tb< 
furnishing  the  capillaries  of  the  mucous  mem-  the  external  laminte  present  m  more  spoagy 
brane  may  be  seen  in  injected  pr^arations»  appearance,  and  when  the  part  has  beoi  al- 
lying close  beneath  the  surface  with  which  jected  a  much  deeper  colour  than  the 
they  run  parallel,  and  if  the  veins  have  been  layers,  which  are  paler,  more 
filled,  one  or  two  principal  ones  may  be  no-  closely  set^  and  exnibit  at  tlie 
ticed  on  each  half  of  the  median  line,  running  fewer  sections  of  vessels,  and  theie  oolj  of 
in  the  longitudinal  direction,  and  comrounioa*  the  finer  kind.  The  large  amount  of  wliitc 
ting  by  short  branches  with  the  capillaries  fibrous  tissue,  and  the  density  and  oomhcc- 
just  mentioned,  from  which  the  blood  is  thus  ness  of  the  lamins  here  (ormed  aronisd  tbe 
conveyed  away  through  the  muscubur  walls  to  cervical  canal,  give  to  clean  sectioiis  of  this 
the  larger  veins.  part  an  appearance  of  circles  coooentricaaLy 

The  network  of  capillaries  thus  formed  lies  arranged.     But  a  low  mi^ifyiqg  | 

very  superficially  with  regard  to  the  uterine  sufiicient  to  resolve  these  mto  the 

surface.    The  layer  of  epithelium  covering  shaped  spaces  already  descrSwd.  < 

them,  and  the  nuclear  corpuscles  and  amor-  of  bundles  of  contractile  fibre  ccUs 

phous  tissue  supporting  them,  appear  to  have  by  fibrous  tissue,  and  intermingled  wnh 

so  little  cohesion,  and  to  form  so  slight  a  pro-  dies  of  the  latter  and  blood-vesUb  of  va 

tection,  that  the  vessels  are  often  seen  to  be  sixes.    Within  these  laminc  and  bmidlea  the 

nearly  bare,  while  in  some  instances  the  indi-  fibres  take  their  course  with  as  nanjr  ««n»* 

vidual  capillaries  may  be  observed  hanging  out  tioos  in  direction  and  plan  of  amngeaBCBC  m 

loose  into  the  uterine  cavity,  and  giving  to  its  are  noticeable  in  the  muscular  fibraa  of  t^ 

surface  a  villous  appearance.   This  constitutes  rest  of  the  uterus.    (SeeJ^g.  436.) 
one  of  those  conditions  which  have  led  many        The  larger  proportion  ot  the 

anatomists  to  assert,  and  more  to  deny,  that  ment  in  the  neck  as  compared  with 

the  mucous  membrane  of  the  cavity  of  the  of  the  uterus,  which  the  microecopc 

uterus  is  furnished  with  true  villi.  display,  and  which  to  a  certain  extent 

Stntdwe   and  arrangement  of  the  iiuuee  servable  to  the  naked  eye,  may  be 

componnr  ike  cervix.  —  The  cervix  is  com-  factorily  shown  by  the  operation  of 

posed  of  nearly  the  same  elements  as  those  acetic  acid  ;  this  agent  causing  thin 

which  form  the  body  of  the  uterus,  but  they  of  the  part  rapidly  to  swell  out  and 

are  differently  proportioned  and  arranged  in  gelatinous  appearance, 
the  two  organs.  Mucoum  coat  of  the  cervix,  —  This  is 

The  cervix  cannot  be  said  to  consist,  like  posed  of  epithelium,  basement 

the  body,  of  three  coats.    It  receives  a  cover-  and  the  usual  fibrous  and  vaacubr 

ing  of  peritoneum  onl^  upon  its  posterior  together  with  certain   papiUe  and  ^"^-'r 

8urfiu:e,  while  the  anterior  wall,  as  well  as  the  It  is  of  a  more  dense  and  unilbnn  tKxsarc 

lateral   borders,  remain  uninvested.     With  upon  the  outer  or  v^ipnal  portion  of  the 

the  exception,  therefore,  of  this  partial  cover-  cervix  than  within  the  canal,  where  it  aa 

ing,  the  cervix  consists  of  a  muscular  and  a  delicate,  but  being  here  thrown  into  \ 

mucous  coat  only  (Jig.  486 — 431.).  rous  folds  and  rug8^  an  appearance  is 

Muecular  coat  of  the  cervix.  — >  On  account  of  greater    thickness  than    the 

of  the  large  admixture  of  fibrous  tissue  with  realty  possesses.     The  average 

the   muscular   element   here   existing,   this  the  mucous  membrane  upon  tlie  lifis  of  the 

misht  with    almost  as  much  propriety  be  cervix  is  ^ — ^'*' ;  that  of  the  memhrant 

called  the  fibrous  coat  of  the^  cervix.    The  in  the  cervical  canal,  regardless  of  the 

muscular  element  of  the  cervix  consists  of  is  somewhat  less.    The  general  ] 

the  same  fusiform  fibre-cells  as  in  the  body ;  rangement,  and  some  of  the  more 

but  the  elementary  corpuscles  are  here  scan-  forma  which  this  memhrane  an 

tilyseen.    The  fibrous  element  consists  of  long  the  cervical  canal  havinc  been 

detadied  fibrils  or  of  bundles  of  fibres  c?  sidered,  it  only  remains  here  to 

white  fibrous  tissue  intermixed  with   much  minuter  structures  of  which  it 
unformed  material  of  the  same    kind,    but        Tke  epitke&iim  of  the  outer  or 

stronger  and  tougher  than  that  which  unites  tion  of  the  cervix  is  tcasdlated  or 

the  constituents  of  the  muscular  and  mucous  It  gives  a  smooth  and  even  cowi^i  to  ijht 

coats  of  the  uterine  body.  two  lips  of  which  this  part  of  tlie  eenria  tarn- 

These  several  tissues  ara  arranged  in  a  sists.     Outwardly,  this  scaly  ipitiMBum  m 

manner  not  materially  difierent  from  the  plan  continuous  with  that  of  the  v^itna*  hot  •»* 

already  described  as  observable  in  the  body  wards  the  os  uteri  it  terminates  at  the 
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of  either  lip.    Within  the  cervical  canal  the  within  the  cerrical  canal  it  dips  into  the 

qtitbeliuin  changes  its  form.    It  has  been  furrows  and  follicles,  or  covers  its  numerous 

described  here  as  constantly  cylindrical  or  rugosities  and  projections. 

dentate ;  but  upon  all  the  finer  structures        An  unequal  layer  ofjihrout  titme,  traversed 

here  found,  such  as  the  filiform  papilise,  this  by  vessels,  and  supporting  and  containing  the 

so-called    epithelial    covering    consists,  as  numerous  papillae  and  mucous  crypts  of  vari- 

Reichert  has  well  described,  and  Kilian  ac-  ous  forms  and  sizes  which  characterise  the 

curately  represented  it,  of  elementary  cells,  cervical  mucous  membrane,  completes  this 

whose  cell  membranes  are  closely  united  to-  structure.    Tough  and  coriaceous  upon  the 

gcther,  having  a  polyhedral  outline,  and  vvith-  outer  portion,  and  thinner  and  more  delicate 

out  undergoing  such  an  amount  of  flattening  within  the  canal  of  the  cervix,  it  forms  the 

as  to  lose  their  spherical  form.     They  contain  chief  substance  of  the  mucous  membrane,  and 

a  slightly  flattened  nucleus  with  several  nu-  lies  immediately  upon  the  muscular  coat,  the 

deoli,  surrounded  by  a  clear  somewhat  thick  fibres  of  which  become  intermingled  with  it. 

fluid  intermixed  with  molecular  bodies,  and        Th^  papUi^B,  or  villi,  as  they  are  sometimes 

sometimes  oil  globules.  termed,  of  the  cervix,  exhibit  considerable 

Some  difl^rence  of  opinion  exists  as  to  the  varieties  of  size  and  figure,  being  conical, 

psrt  of  the  cervical  canal  in  which  the  epithe-  verrucose,  or  tuberculated,  dentate,  clavate, 

lium  first  becomes  ciliated.   Drs.  Tyler  Smith,  and  filiform.    The  clavate  papillae  are  usually 

and  Hassall,  who  have  examined  numerous  found  fringing  the  surfiice  and  margins  of  the 

uteri  at  an  early  period  after  death,  with  a  thinner  plicae.     The  dentate  usually  form  a 

view  to  anticipate  j)ost^mortem  changes,  state  border  to  those  which  are  a  little  more  fleshy, 

that  the  cilialion  of  the  epithelium  commences  and  are  commonly  seen  at  the  margins  of  the 

in  the  rugose  portion  of  the  canal,  and  ex-  lateral  and  upper  mucous  folds.    The  verru- 

tends  up  to  the  fundus,  while  the  epithelium  cose  papillae  are  seen  in  various  situations, 

just  within  the  os,  though  also  cylindrical^  is  but  are  most  constantly  observed  in  the  sharp 

Dot  ciliated.^    It  should  be  observed,  however,  lateral  furrows  which  constitute  the  lines  of 

that  there  is  no  particular  portion  of  the  cer-  demarcation  between  the  two  cervical  walb. 

vical  canal  in  which  the  membrane  constantly  The  filiform  papillae  are  the  finest  of  all. 

becomes  rugose^  but  that  the  rugosities  often  They  are  more  slender  and  pointed  than  the 

extend  quite  down  to  the  margin  of  the  os.  clavate.    They  occur  under  two  forms,  and  in 

According  to  Henlef,  the  cervix  is  provided  two  situations. 

with  ciliated  epithelium  from  the  middle  up-        One  of  these  forms  b  invariably  present  on 

wards,  and   with  pavement  epithelium  from  the  outer  or  vaginal  part  of  the  cervix.    The 

that  point  downwards.  whole  of  this  portion,  from  the  mai^gins  of  the 

One  peculiarity  or  variety  in  the  arrange-  os  outwardly,  is  covered  by  numerous  short 

meat  of  the  epithelium  upon  the  vaginal  por-  close-set  thread-like  papillae,  invisible  to  the 

tion  of  the  cervix  requires  special  notice  nere  naked  eye,  but  with  tne  help  of  a  sufficient 

on  account  of  the  singular  d^ee  of  unport-  amplifying  power  easily  distinguished  by  their 

ance  which  haa  of  late  years  been  attached  to  white  colour,  through  the  somewhat  dense 

it,  and  stBl   more  from  the  remarkable  pa-  l&yer  of  pavement  epithelium  and  basement 

thological  ^>eculations  to  which  it  has  given  membrane  that  closely  covers  and  binds  them 

rijte.  down.     Similar  papillae  clothe  the  inner  sur- 

It  occasionally  happens  that  the  tessellated  fiice  of  the  vagina,  and  form,  with  those  just 

epithelium  of  this  part,  instead  of  extending  described,  a  continuous  byer. 

as  fiff  as  the  os,  abrtiptly  ceases  at  a  distance        The  filiform  papillae  constituting  the  second 

of  one  or  two  lines  mm  the  inner  margin  of  variety  are  lai^  and  longer  than  Uiese,  so  that 

either  or  both  lips,  leaving  a  single  or  double  they  may  be  dliscemed  by  the  naked  eye.  They 

creaceotic   patch  where  the  ordinary  pave-  occur  usually  at  the  margins  of  the  os,  and 

ment  epithelium  is  replaced  by  a  crop  of  close-  may  be  traced  to  a  variable  distance  within  the 

set  filiform  papillae,  projecting  very  slightly,  canal.  But  their  presence  here  is  imcertain, 

if  at  ail,  above  the  general  ourfaoe,  and  pre-  while  that  of  the  former  variety  is  constant 

seating  to  the  touch  that  velvety  feel,  and  to  in  the  situations  indicated.    These  larger  fill- 

the  ^e,  on  account  of  their  great  vascularity,  form  papillse  may  be  sometimes  seen  to  form 

that  florid  aspect,  which  haa  often  led  to  the  the  terminations  of  the  longitudinal  cervical 

suppodtioo  tnat  this  mere  morphologic^  va*  plicae  in  those  cases  where  parallel  folds  run 

riety  of  atructure  is  the  result  of  a  pathologi-  down  to  the  very  margins  of  the  os  uteru 

cal  change,  and  that  it  constitutes  a  form  of  Here  the  folds,  each  ending  in  a  little  tuf^  or 

ulcer  peculiar  to  the  os  uterL  tassel,  form  by  their  junction  a  close-set  crop 

Beoetth  the  epithelium  is  a  basement  mem-  of  villi,  which  may  merely  border  one  or  botn 

Arame^  which,  upon  the  outer  portion  of  the  lip*  with  a  narrow  fringe,  or  form  a  velvetty 

cervix,  extends  in  a  smooth  lamina  over  the  patch  extending  outwardly  upon  the  lips  of 

papilUe  that  everywhere  crowd  this  part,  but  the  cervix,  and  being  here  uncovered  by  the 

ordinary  dense  epithelial  la^er  of  this  region, 

•  V       t-       4V0.1.1  A 'n^  .      .#  which,asjust  stated,  sometunea,  terminates  at 

L.;<^!S2S:2^^^  '^^  'P^^^'^**  «>  abrupt  margin,  they  may 

0/  the  OS  and  cervix  utwi-Mod.  Chfr.  Tians.,  vol.  PP^K  "*«  appearance  already  described  as 

xxxT.  1862.  sunulatm^  an  ulcer. 

t  Alkgem.  Anatom.,  p.  246.  Regarding  the  minuie  iiructwre  mid  coaipoif- 
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tion  of  the  papillae,  all  but  the  finer  kinds  may  cat  lining  membrane  in  countl 

be  viewed  as  consisting  of  the  same  elements  extending  from  the  internal  to  near  the  ca- 

as  the  mucous  membrane  itaelf,  for  they  appear  ternal  os  uteri.     They  commonly  cease  m  a 

to  be  produced  by  mere  notchings  or  indenta-  short  distance  from  the  margnis  of  the  bctcr« 

tions,  extending  more  or  less  deeply  into  that  where  a  smooth  space  is  often  obacrrable  hi 

membrane  ;  they  are,  in  fact,  little  more  than  one  or  lH>th  cervical  walb.     But  they  omv  be 

repetitions  of  the  plicce  and  sulci  upon  a  sometimes  perceived  at  the  very  borocr  &f  fW 

smaller  scale,  with  a  slight  difference  of  form,  lower  orifice,  and  when  in  such  a  case  one  or 

They  serve  to  extend  the  secreting  surface,  both  lips  are  slightly  everted,  as  for  esanple 

and  possibly  to  expose  a  larger  aggregate  in  certain  hypertrophies  of  the  cervical  Ihai^ 

supei^cies  of  vascular  and  nervous  tissues.  membrane,  this    follicular   |NNtion  bccowu 

One  or  more  long  and  slender  blood-vessels  protruded,  while  its  florid   colour,  liuicil 

may  usually  be  traced  from  the  muscular  coat  by  an  abrupt  maigin  of  the  nnalccred  mM 

running  into  each   papilla.     These  are  suf-  paler  squamous  epithelium    here   aoddenly 

ficiently  conspicuous  in  thin  sections  without  commencing,    an    appearance    b    proJtw^ 

the  aid  of  injections.    By  the  aid  of  the  latter  which  may  siso  easily  be  confounded  wkfa  an 

they  may  be  seen  to  terminate  in  vascular  ulcer. 

loops  upon  the  ends  of  the  papillae,  just  as        The  mucous  crypts  seldom  extend  be^ood 

similar  vessels  may  be  observed  tu  form  wavy  the  border  of  the  os,  except  hi  the  caac«'  jnit 

coils  upon  the  crests  of  the  plies  by  which  quoted,  when,  in  fact,  the  relative  akuaiiua 

the  cervix  is  lined.  only  of  the  parts  is  changed.     A  lew,  b<»w- 

The    filiform    papills,    both    larger    and  ever,  may  be  sometimes  seen  acattertd  at  tolr- 

smaller,  are  more  finelv*constructed  than  the  rably  regular  intervals  oter  the  vai^hial  poc* 

rest.     They  oflen  end  in  a  slightly  bulbous  tion  of  the  cervix.      They  aomrcnea 

extremity.    Those  upon  the  outer  portion  of  occur  here,  as  well  as  nirithm  the  cervix, 

the  cervix  are  usually  single,  their  length  being  even  in  the  uterine  cavity,  in  the  form 

from  two  to  six  times  that  of  their  breadth,  vesicles  containing  an  ofMdiiie  fluhl. 

The  free  uncovered  filiform  papillc  of  the  cer-  baps  mav  be  regarded  as  hi  a 

vical  canal  and  margins  of  the  os  are  relatively  pathological  new  fomationa. 
much  longer.    These  latter  are  commonly        The  cervical  mucous  crypta 

branched,  and  in  conformation  occasionallv  epithdium  and  basement  memtvaoe. 

resemble  the  early  villi  of  the  chorion.    Each  contain  a  small  quantity  of  mucus, 

villus,  whether  single  or  ramified,  contains  with  granule  cells.    Those  upon  a 

usually  a  single  capilhiry  loop,  which  returns  margins  of  the  os  uteri  may   tie 

upon  Itself,  and  at  the  base  passes  on  to  an-  observed  to  contain  short  papilba 

other  villus.    Covering  the  capillary  loop  is  margin, 
a  delicate  basement  membrane,  uniting  toge-         Bfood  Veueb  of  the  Ulents, 
ther  the  clear  granule-holding  nucleated  cells.        The  Arteriti  are  derived  from  two 

which  constitute  the  epithelial  covering  as  vii.  from  the  internal  iliac  and  the 

well    as  the  substance  of  the  villi,  and  of  or  spermatks, 
which  a  description  has  been  already  given.  The   vessels    supplied    from    the 

No  nerves  have  been  traced  into  thepapills,  source  are  termed  ine  uterine  arteria 

though  Kilian^  is  of  opinion  that  they  are  spe-  are  two  in  number,  one  for  each  side 

cially  tactile  or  sensiuve  structures,  and  from  arise  firom  the  anterior  division  of  the 

various  circumstances  to  be  hereilter  con-  iliacs,  and  proceeding   downwards 

sidered,  it  will  appear  probable  that  they  are  wards  pass  between  the  folds  of  the 

connected  with  the  special  nervous  attributes  ligament  to  the  neck  of  die  utcnvu      Hcrv 

of  the  cervix.     I  am  disposed,  however,  to  they  take  an  upward  course  along  ihe 

regard  the  sensibilities  of  the  cervix,  such  border  of  the  organ,  describing  sc^ 

as  they  are,  as  resident  chiefly  in  the  filiform  sitiea,  and  giving  off,  in  succession, 

papilla.  the  upper  part  of  the  vagina,  the 

The  mucoui  crypU  or  fMdei  of  the  eer-  and  nindua  of  the  uterus ;  the  latter  i 

vix  are,  for  the  most  part,  simple  depressions  lating  with  the  branebea  doived 

in  the  mucous  membrane,  althougn  in  cer-  speroiatics.  Free  inosculatiocM 

tain  situations  they  penetrate  more  deeply,  in  ihe  substance  and  upon  the 

and  approach  in  form  the  ramified  and  tortu-  uterus  between  the  branches  of  the  two 

ous  canals  of  the  uterine  body.     Scarcely  any  so  that  the  entire  uterus  may  be  h^|ected 

portion  of  the  cervical  canal  is  free  from  these  either  set  of  vesaels. 
follicles,  which  serve  to  increase  the  extent        The  branches  derived  fitMn  the 

of  mucous  surface,  and  apparently  to  furnish  or  ovarian  arteries  also  enter  he 

the  special  secretions  of  tnis  part.    They  not  folds  of  the  broad  ligament,  and 

only  fill  all  the  interspaces  between  the  pri-  with  the  superior  diviskinB  of  cl 

mary  and  secondary  folds,  but  they  are  dotted  vessels  near  the  fundus  of  the  or^m 
over  the  ridges  and  prominences  of  the  cerri-        When,  after  a  successful  ii^jeccioQ. 

are  cut  from  the  substance  of  the 

•  See  a  vslnabU  paper  by  Franz  M.  Kilian,  sn-  dried,  and  afterwurds  placed  m 

titled.  Die  Stnictnr  d«8  UteniB  bei  Thier«n,  in  Heole  the  whole  appears  to  be  a  mass  ol 

and  Pfenfer's  Zsitschrift,  UL  Bd.  arrangement  of  which,  however,  mstt  he 
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observed  by  a  band  lens  or  a  low  power  of  the  nerves  which   compose  the  hypogastric 
ihe  microscope.  Many  of  the  arteries  down  to  plexus,  consisting  of  gelatinous  and  tubular 
iV"'  ^^  'fs'^  ^^  diameter  are  still  seen  to  take  fibres  derived  from  the  lower  part  of  the 
a  remarkable  corkscrew  course,  with  numer-  superior  aortic  plexus  *,  on  approaching  the 
oas  very  close  spirals,  especially  in  the  outer  neck  of  the  uterus  be^n  to  separate,  and  on  a 
half  of  the  sections.     Beyond  these  the  ves-  level  with  the  os  uten  are  joined  by  branches 
ads  take  a  straighter  course,  and  at  length,  in  which  accompany  the  superior  haraiorrhoidal 
their  finer  divisions,  run   in   parallel   lines,  artery.    The  anterior  portion  of  the  hypo- 
sending  off  minute  twigs  at  right  angles,  which  gastnc  plexus,  after  receiving  branches  which 
cross  the  ultimate  fibres  of  the  tissue,  in  the  accompany  the  iliac  arteries,  passes  inwards 
manner  peculiar  to  muscular  structure.  by  the  broad  ligament,  and  supplies  the  lower 
When  the  finer  ves^ls  of  the  bodt/  of  the  half  of  the  uterus.     These  nerves,  which  are 
uterus  have  reached  the  mucous  membrane,  continuations  of  the  hypogastric  plexus,  as 
they  dip  down   between   the  walls    of  the  they  approach  the  body  of  the  uterus  se- 
canals,  termed  uterine  glands,  and  spread  out  parate,  and  each  pursues  a  different  distribu- 
in  a  network  of  capillaries ;  the  meshes  of  tion.     They  lose  the  plexiform  character  and 
which  surround  the  orifices  of  those  canals  in  form  a  number  of  distinct  fine  cords, 
the  manner  delineated  in^.  439.  a  and  b, ;  and  These  nerves,  like  all  the  nerves  supplied  to 
from  these  the  blood  is  again  collected  by  the  the  uterus,  are  chiefly  composed  of  gelatinous 
small  superficial  veins,  the  course  of  which  is  fibres,  although  some  tubular  fibres  accom- 
described  at  p.  637.  pany  them  ;  but  they  are  few  in  number,  and 
The  arteries  which  supply  the  certrix  pene-  appear  to  be  far  from  forming  the  essential 
trate  that  part  in  a  direction  downwards  and  element  of  the  uterine  nerves, 
inwards,  pursuing  the  same  corkscrew  course  The  middle  portion  of  the  uterus  is  sup- 
until  they  have  nearly  reached  the  mucous  plied  by  a  distinct  branch  from  the  inferior 
iurface,  where  they  break  up  into  finer  ves-  aortic  plexus  ;  which»  without  communicating 
sels  and  capillariea,  which   ramify  over  the  with  the  hypogastric  branches,  passes  to  the 
nige  in  lioes  more  parallel  than  those  of  the  upper  part  of  the  uterine  body  and  then  divides, 
uterine  body.  Both  the  arteries  and  capillaries  to  supply  the  part  between  the  previously 
of  the  cervix  are  far  less  numerous  than  those  described  branches  and  the  Fallopian  tube, 
of  the  body  of  the  uterus ;  and,  indeed,  the  sending  also  a  branch  to  the  ovary, 
cervix  generally  in  respect  of  its  composition  The  fundus  is  supplied  sometimes  by  a 
exhibits  a  lower  degree  of  organisation  than 

that  of  the  principiU  portion  of  the  organ,  *  According  to  Dr.  Snow  Beck,  the  white  tubular 

although  it  appears  to  receive  the  largest  sup-  fibres  which  enter,  pass  throngb,  and  emerge  from 

ply  of  nerves.  ^^®  temilunar  aanglia^  are  all  derived  from  cerebro- 

T»i«  ------  ir  Ak^  .•»AM%.  »aL^  a  ^^.1*.^  ««..  spinal  nerves  through  the  medium  of  the  n/aacAntc 

The  rem*  of  the  uterus  take  a  course  cor-  ^  ^^. j^  ^^^  ^^^^^  ^^^^^j^  ^^^^  ^^2,   ^^ 

responding  with  that  of  the  arteries,  and  are  fto^  the  gsnglU  (as  Bidder  and  Volkmann  sap- 

dMtmguished  by  the  same  names.     They  are  pow).    The  same  vaji  found  to  obtain  in  every 

considerably  longer  and  more  numerous  than  instance  of  sympathetic  ganglia  examined;   the 

the  latter.     They  form  alone  the  sides  of  the  tabular  fibres  could  always  be  traced  to  the  white 

uterus  and  within  the  folds  of  the  broad  liga-  connecting  co«l  between  the  >pmal  «id  sj-mpathetic 

^ .                        ••      LI       I          x.u    ^    *  nerves,  and  thence  to  the  branch  of  the  spinal  neri'e 

ment  a  very  considwible  plexus  (the  utenne  from  which  it  is  derived.    The  gelaUnoo^  fibres,  on 

plexus),  which,  together  with  the  venous  chan-  the  other  hand,  all  take  their  origin  in  the  corpuscles 

nels  or  sinuses  ramifying  in  the  uterine  sub*  of  the  ncanglia.    In  the  white  cords  connecting  the 

sUnce,  are  more  conveniently  examined  in  the  >P>n*l  ""d  svropathetic  nerves,  commonly  regarded 

gravid  ofwin,  where  they  undergo  great  en-  ••  roots  of  t^e  syijpatheUc,  the  tubul«  fib^ 

u^..^     r     c       £      aaI    AAt^       AA'n         1  posing  these,  on  being  traced  iMick  to  the  spmal 

larg«nent.     See  ^i.  444.  449.  and  4o3.,  and  Jord.  were  found  to  be^derived  from  the  motor  and 

the  descriptions  of  these.  sensitive  roots  in   apparently  equal    proportions. 

LumphaticM,  —  These  vessels  are  far  more  The  elements  of  the  lower  part  of  the  nipenor  aortic 

easily  examined  in  the  gravid  than  in  the  un-  plexua  resemble  those  which  form  the  semilunar 

impregnated  uterus.  They  are  very  numerous,  K*°«*'»»  ^>  '^*>">»f  fi*2J»  derived  from  the  lumbar 

and    are    divided    by   Cruveilhii  into   two  l^^^^"^  geUUnous  fibre,  from  the  sympathetic 

orders;    the  superficial,  which  lie  immediately  The  inftrwr  aortic  vlejna  is  a  continuation  of  the 

beneath  the  nentoneum  ;  and  the  deep-seated,  branches  from  the  plexus  last  described.     Thne 

which   ramify  in  several  places   in  the  sub-  divide  to  form  the  two  lateral  hj-pogastric  plexuses^ 

•tance  of  the  uterine  walls.     The  lymphatics  "°^  ^«p  *  crossing  of  fibres  of  the  opposite  aide 

of  the  cervix  terminate  in  the  pelvic  and  sacral  r^^^-^i  hypoga,iric  pUx^  is  composed  of  gela- 

irlands.     Those  of  the  body  of  the  uteruSp  tinous  and  tubular  fibres  derived  from  the  superior 

after   traversing    the    broad    ligaments    and  aortic  plexus.    The  distribution  of  ner\'es  to  the 

uniting  with  the  lymphatics  proceeding  from  uterus  from  this,  their  main  source,  is  described  in 

the  Fallopian  tubes,  ovaries,  and  round  liga-  *^lj***'       ,                ,,.     _v  .^             .     .v 

»cnU,cnUvthea»elv«.in.he6l.nds.itu.fed  ..^iV ^SSiioSi. ^JJlSfer "^J  ^A  ^ 

in  Front  of  the  aorta  and  vena  cava.  bladder,  and  rectum,  send  no  direct  branches  to  the 

Xcrpet.  — The   nerves   which    supply  the  uterus  ^  nor  is  there,  according  to  this  author,  any 

uterus  are  derived  partly  from  the  spinal,  but  anatomical  evidence   to   support  the  supposition 

principally  from  the  sympathetic  »>  stem.    Ac-  r*'**'^  »o'"«  *>*^«  entertained,  that  filamenU  derived 

cord.„g  U,  .he  di«ec,roni  of  Dr.  Snow  Be.k  •.  [jTulJ™  .XThSr'J^iS:  'wUhtTl^'yS^ 

•  PUa  Trans.,  1846,  part  ii.  p.  219.  Thil.  Trans.,  1846,  part  it 

Supp,  T   T 
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branch  which  proceeds  Trom  the  renal  pleiui  body  of  the  uteran  ■•  fonned  b  bhm  :  «Ue  •■ 

in  coinpan]r  with  the  Bpernuitic  artery,  and  is  thoie   aniniaU   in  which    bo  mUdk  p—tr^ 

distributed  also  to  the  ovury.  or  body  eiiita,  the  coniua  mnki  iiniawml 

Another  set,  distinct   from   these   nerves,  Aa  the  derelopment  of  the  nlcnu  pioceed^ 

conies  also  from  the  umerontinuotion  of  the  the    two   comua  become   jpwluallj    ilNntii. 

hypogastric  plexus,  but  forms  a  iileiiform  ar-  until  at  length   they  are  loA,  or,  at  it  werB. 

rangementarouml  the  vessels;  anil  among  these  absorbed  into  the  body  or  fiimliiiuf  lln  umiw, 

are    found   here   and   there   minute  guiglia.  which  is  thus  at  the  nme  time  dcrelDpcd. 


The  accompanying  figucv. 
Jig.  440. 


tW 


These  nerves  are  very  n 

Thb  Developmbnt  op  tab  Utbri:s,  and 
thb  mbtamoaphosks  1vh1ch  it  iindbrgoks 
AT  DiPFsaSNT  Periods  op  Life. 

a.  The  origin  eftif  iiUna,  and  ilt  fondition 
daring  Jirlal  lifi.  —  In  the  human  emhrj'O,  ac- 
cording to  the  observations  of  Muller,  during 
the  trantrormation  of  ihe  Wolffian  bodies,  the 
efferent  tube  of  the  generative  apparatus  un- 
dergoes the  following  modifications.  In  the 
male,  all  that  portion  of  the  eflcrent  tube 
-which  passes  along  the  outer  border  of  the 
corpus  Wolfhanun)  is  thrown  into  strongly 
marked  convolutions,  and  this  part  contributes 
to  the  formation  of  the  epididymis,  while  be- 
low this  point  the  convolutions  cease  ;  and 

here  a  band  or  ligament,  the  gubemacutum  of  the  third  month  of  geiHatkm,  s 
testis  of  Hunter,  which  had  been  developed  at  illustrate  these  particulaia.  The  otim  po*- 
a  still  earlier  period,  passes  off*  to  the  inguinHl  sess  the  elongated  form  chvacteriatic  of  t^ 
canal.  In  the  female,  the  following  trena-  earlyconditionof  these  organ*.  Panllcl  witk 
formation  occurs.  Itie  tube  here  remains  them  run  the  Fallopian  tubes,  and  beCwecM 
free  from  convolutions,  but  a  ligament,  re-  these  are  the  remains  of  the  Wot&n  bodin. 
■embllng  that  of  the  male,  which  is  afterwards  At  the  point  where  the  round  Bgaipmf  mr 
converted  into  the  ligamentum  uteri  teres,  given  olT,  the  comua  uteri  begin.  Bad  bv  tfacv 
pesses  off  from  the  same  point,  to  be  extended  Junction,  which  is  here  not  jet  ctiwiplete.  w 
to  the  inguinal  ring.  The  part  of  the  tube  that  n  slight  indentalioa  it  left,  tbe  Mervs  a 
which  lies  below  this  point  becomes  thecomu     formed. 

uteri,  and  it  is  by  the  coalescence  of  the  two         From   this  period   of  enbryoaic   life,  the 

cornuR  at  their  lower  extremitie*  that  the    uterus  keeps  pace  in  iu  growth  with  the  aakv 

Fig.  «t. 


condition  of  the  fatal  uterus  at  al 


UtmaaadappBiJagaBfkiaimJattaatUrwi.     (^/br  KriLw^) 
&,  pavilion  of  lb*  left  tide;  a,  tha  Hme  of  the  Hgbt  nda  (below  it,  in  thi*  tpedsMa,  Is  lbs  nwwt  - 
■ble  variety  of  two  nptrata  acce— iiy  pavilions  h  ind  e);  d,  FaUopiaa  lobe,  azhOolac  aaaii  ■ 
sinuodUaaia  its  ootar  half;  /,  rtmad  ligament  j  e,  ovuj. 

viscera  :  and  at  the  time  of  birth  it  forms  an  the  pelvtR,  and  ocmpying  a  cootpinMaa  p^r 
organ  of  considerable  siie,  lying  high  up  in  midway  between  the  bladder  aoA  ri  uiim,  TW 
form,  however,  of  the  generative  appartja.  at 
•  Upon  the  .ubi«*  rf  the  origin  and  dirtribntktt  t**'^  «««*  of  life,  i.  very  diflerml  (h>a  ^ 
el  Ih*  Dtuim  nerrei,  consult  iIm  I'r.  IndemwiDi  which  characterises  it  at  a  later  period.  T%r 
Tebala  nerconiin  uleri,  Heitlelbais,  ISM ;  and  tha  vagina,  cervix,  and  body  of  the  otsn  eawr- 
worb  of  Dr.  Robert  Lee.  qnoted  at  page  681.,  wbers  mte  one  nearly  strakht  stem  or  (ao^  fcwa 
the  conditioD  of  ilh««  nenres  in  the  gravid  ntani^     .^ieh  diverge,  at  iSt  angle*,  tbe  TJi^^mm 

of  the  ijmpathelio  Hlanienti  and  ganglia,  sea  the     '■•  Ihe  form  of  the  letter  T.     Kh  tbe  two  A*fc 
Art.  -  Sympalhetic  Nerve."  lioUB  of  the  Qtenia,  vib  the  body  9U4  mix. 
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the  hlUr  ii  the  mote  conndenble,  for  the  i^y.  —  Fiova  the  tinte  oT  birth  until  the 
bodjr  hM  not  yet  acquired  brewdth ;  while  the  approHch  of  puberlj,  the  inti-mal  senerative 
cerrii,  rormine  a  tube  or  nearljr  equal  calibre  organi  undergo  but  [ittle  change.  Graduall^v. 
■ilh  the  bot^-,  poaacsses  almoxt  twice  iti  but  eIowI^,  increasing  in  kite,  ihej  still  retain 
length.    This  greater  length  of  the  cervix,  aa     the  principal  characteristics  of  the  fetal  pe- 


with  the  body  of  the  uterus,  is  one     nod.     The  uterus  consina  still  chiefly  of  c( 
'  "      ■ ^|)i(.[|  J,  I, 


of  the  most  linking  characteristica  of  lietal  vix,  the  body  being  that  part  « 

llle(J^.44l.),anealso«hicheontinue3tobe  developed.     Thua  in  a  child  of  tl 

obMrred  fur  many  yeara  after  birth.  (fg.  MS.),  in  whom  the  entire  length  of  rhe 

4.  7%e  almufrom  the  tone  ^MrAI  to  pit-  Uteriw  ia  15'",  the  cerrix  n^ "  '  ""  — ' 


0.  nvHy  of  the  body  laid  open ;  A,  or  Ibe  cervix ;  t,  anterior  lip  of  the  cervix ;  d^  lelt  avaiy  opened ; 
t,  Fillnpiui  tube  i  f,  rigbt  ovary ;  g,  iolcmal  ot  uteri,  marking  the  division  lietwno  the  body  uid  cervix. 
(,AA  HaL) 

the  body  only  4'".  Theae  dimensions  ilo  not  and  one  or  two  gentle  elevations  diverging 
nwlerially  differ  Trom  thote  of  the  uteniH  in  towards  either  Fallopian  tube.  These  traces 
the  fiMt  year  of  lire,  nor  do  they  much  exceed  in  the  cavity  of  the  body  of  its  original  con- 
IhoK  of  the  same  organ  at  birth.  atruction  out  of  two  lymmetrical  hnlvea,  be- 
But  as  puberty  approaihea,  the  relative  come  generully  lost  atler  the  uterua  has  been 
proportions  of  the  cervix  and  bmly  of  the  once  impregnated,  and  indeed  cannot  always 
uterua  are  found  to  have  changed,  and  the  be  distinctly  aeen  in  the  nulliparoua  organ, 
latter  now  preponderates  over  the  former.  One  peculiarity  in  the  form  of  the  in&ntine 
For  white  the  body  now  equals  the  cervix  uterua  may  be  mentioned  here,  although  it 
in  length,  the  breadth  of  the  former  much  will  be  subsequently  more  particularly  noticed, 
eiceeda  that  of  the  latter.  The  walU  of  This  conaist*  in  a  curvature  or  inclination 
the  upper  chamber  now  become  thicker  forwarda  of  the  upper  part  of  the  uterirw 
from  the  more  rapid  development  of  the  body  (^,  467.).  It  la  constantly  more  or  less 
uterine  muacular  fibre,  which  ia  their  chief  seen  in  infancy  and  childhood,  and  ia  uaually 
constititent.  Thia  not  only  increases  the  ex-  partly  retain«l  in  the  virgin  adull,  but  b^ 
terna]  dimennons  of  the  organ,  but,  at  the  comes  lost  after  one  or  two  pregnancies.  In 
same  time,  causes  the  paHetes  to  become  in-  an  excessive  degree,  it  constitutes  the  con- 
curved,  and  so  to  encroach  upon  the  cavity  dilion  hereafter  described  as  antiflexion  of  the 
eontaurted  by  them,  which,  up  to  this  period,  uterua, 

p^ewrve*   the  form   of  a   nearly   equilateral  From  the  time  of  birth  to  puberty,  the  com* 

triantfle  (j^.  44^.),  but  now  gradually  acquires  ponent  elements  of  the  uterus  remain  nearly 

the  Miape  already  described  as  charact  eristic  unchanged.   They  consist  of  granules  and  cells 

of  ihe  cavity  of  the  adult  uterua  (^.  431.).  in  various  stages  of  development,  from   the 

The  fokla  or  plicK  also  {fig^.  44^.),  which,  round  granular  corpuscle  to  the  elongated  and 

in  inCintile  life,  are  diatinsuishalile  upon  the  ultimately  fusiform  fibre-cell ;  the  two  latter 

anterior  and  posterior  walls  of  the  cavity  in  being  often  drawn  out,  at  thdrextrcniiliea.inio 

the  utrrioe  body,  resembling  somewhat  those  long  filiform  threads.    These  are  all  imbedded 

in  the  cervical  canal,  gradually  disappear ;  their  in  a  semilrausparent  foriiileas  matrix,  and  dif. 

former  situMioB  bnng  now  indicated  by  only  ler   in   no   respect   ftom   the    corresponding 

a  slight  groove  or  raph£  in  the  median  line,  tissues  in  the  adult,  except  that  they  are  ge- 

TT    « 
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nerall>  softer  and  leas  tcnacioiu  in  proportioD  ance   charactefiilic   of  llic   ooler  mfacc  of 

ns  (hey  are  younger.  merobranea  ordinarily  diacharpd,  akjag  vkk 

c.   The  uterui  during  nieiutraal  life.  —  The  the  ovum,  in  tbonioa. 
average  duration  of  menstrual  life  ia  thirty         In  other  respc'^la,  the  utcrua,  throwglwu* 

vean.     It  occupiifS  usually  the  interval  b^  mennrual  life,  exbibita  little  or  do  aluntiua 

tureen  the  ages  of  fifteen  and  forty -five.     The  in  TonD  or  bu]lL,tMit  cootinuc*  tajii 


n  healthy  women,  thiou^hout  this  en>  cbartcterislics  of  coiwtant  aptita 
tire  epoch,  is  maintained  in  a  state  of  perfect  greateat  and  most  important  ofice,' 
aptitude  for  the  reproductive  office,  bein);,  so  been  explained  in  the  deicriptWD 
to  speak,  under  the  control  of  the  ovaries,  <^(he  adult  organ  ;  and  theae  cfaaraictmaao. 
with  which  it  manifests  so  direct  a  lym^alhy,  if  no  precniincy  intervenes,  it  preaerYc*  mail 
that  every  periodic  change  in  the  condition  of  the  period  arrives  at  which  raeoatraBtioii,  tn- 
thc  latter  is,  so  far  as  the  present  slate  of  our  gelher  with  the  capacity  for  procrcUMB,  teaUi 
knowledge  justifies  the  aMcrtion,  repreiented    ceasex. 

by  a  corresponding  preitaralory  change  in  the  d.  The  ulrriu  during  gttlMliim.  TkrfaOt 
former.  But  the  menstrual  phenomena  being  develnped  uUrrt.  —  The  gravid  utoiu  h  ooIi 
reserved  for  subsequent  notice,  it  is  only  ne-  another  term  for  the  liilly  devdoped  otenn  . 
cessary  to  remark  here  that  the  uterus  under-  for,  although  the  latter  dtaignsooa  is  car- 
goes nsu:illy  a  slight  alteration  in  size  about  monly  appTied  to  the  nnimprrpiatcrf  ot^a. 
the  time  of  each  calamenial  flow,  when  its  when  it  has  reached  ila  otma»rj  aiae  w  the 
tisMiiesareopenedup.anilbet-omemoreapunj;  adult,  the  uterus  does  not  attain  the  ^leaietf 
from  the  larger  afflux  of  blood  to  them.  amount  of  development  of  wfaicfa  it  ■  Bor- 

The  lining  nicmbrone  appears  to  suffer  a  ra-    mally  suacei>tible  until  the  term  of  gesrarma 
riable  amount  of  dtsintegpitian.    In  the  uterus    is  complete. 

of  women  who  have  died  during  menstruation,  The  case  of  the  uterus  is  pcriMfM  ■■  ccrtsu 
the  interior  may  prctent  a  slightly  roughened  respects  ini  gmerit ;  for  it  n  tbc  caac  at  m 
appearance  in  certain  places,  or  this  may  ex*  organ  which,  having  reached  k  itllwn  pcnnj 
tend  over  the  greater  portion  of  the  cavity,  of  growth,  remains  in  a  nearfj  paaarr  cub- 
In  women  who  menstruate  painfully,  it  not  dition,  so  far  as  mere  growth  n  coocemcJ. 
infrequenljj  happens  that  the  entire  uterine  until  a  fiirther  amount  of  d(ii.lnp^Li<  ■• 
lining,  to  a  greater  or  less  depth,  Is  eifoUated  evoked  by  a  new  atimidui.  There  axe.  v. 
and  d iscti urged  1  the  process  of  expulsion  deed,  two  notable  periods  in  tbe  history  of  tbc 
l>eing  accompanied  by  much  suffering  and  a  development  of  the  utenu,  at  wtucfa  the  «- 
greater  escape  of  blood  than  occurs  m  ordi-  Suence  of  such  an  additional  stiniiilBs  ia  pcv- 
nary    menstruation.      These    dysmenorrhicn]    ceptibte. 

membranes  (J!g.  443.)  present  all  the  charac-         For,  first,  as  already  ahown,  the    Ms.fi  s 
like  the  DUunnM.  remuns  willtoat  any  m^nrml 
Fig.  443.  change  from  bvtb  to  puberty.    The  eataUsst- 

meat  of  the  latter  condition  is  rliaractaivnf 
orrcspondingly  raf 
organs.     But  the 
arrive  ;  Uie  individual  n 
ofreiiroductive  capacity,  tbepre-pi 
dition )  and  the  uterua,  in  thi-ae  naea.  «an 
not  proceed  beyond  its  Grst  stafe  of  dcritof- 

Again,  the  second  stage,  having  been  rvactini 
at  puberty,  ntay  be  continued  ihruufb  bw- 
btrual  life,  until,  with  the  rd'kaiioa  of  p-.- 
creattve  power,  the  period  of  natural  der'irc 
in  the  organ  commences,  and  this  is  the  cv>^ 
dition  which  the  part  rrtsina  during  the  ■■«. 
nods  or  inlcrrals  when  it  is  not  rmpluTvil  : 
the  process  of  rqiroduction.  ai  vdl  n  thrxi«(t^ 
out  life  in  those  case*  in  which  it  is  acicr  - 
employed.  This  degree  of  growth  of  tfar  i.tt> 
rus  in  evoked  by  the  fiill  developiBeat  of  t-.r 
JWIi.m  nf  Ok  limima  attmtra-r  nf  Ikr  mtrm  rati  off  0»»^:r  "nJ  'ke  commencing  dmWiR  uf  otK 
dmrag paim/iU  mmmrmiliim.    {Ad  Xal.)'  and   IS   coexistent  witb  the   eitsMnhwent   ./ 

meosimation  and  the  other  rooditiuM  of  p>- 

teristics  of  a  true  decidual  Ktruclurc,  having  berty. 

upon  their  inner  side,  or  that  which  had  cor-         But  ■  third  Mwe  of  devriopBn—  rf  ihr 

res|Kindeil   with   the  uterine  cavity,  the  fine  uterus  is  producaf  oortcally  bj  the  wi^in  ■ 

crilmform  anrface  ocmsioned  by  the  orifices  of  of  impregnation,  and  partljby  the  pwwlh  « 

numerous  utricular  glands,  and  upon  the  re-  the  ovum,  aitd  abnormally  by  the  farnatwa  >< 
verse  side  the  usual  rough  fiocculent  appenr- 

*  For   Ibis  illiulrsIiuD   I    am   inilebltd  to  Dr.     aleti 


UTERUS— (Development). 


645 


inr  sobstance  within  the  uterus,  such  as  a 
polyiNis,  which  may  cause  distension  of  its 
wails ;  or  by  the  accumulation  of  fluid  in  its 
csrity,  such  as  the  menstrual  fluid  collected 
in  cases  of  atresia  or  imperforation  of  the 
?agiiMu 

The  development  of  the  uterus  which  is 
occasioned  by  the  stimulus  of  pregnancy,  takes 
place  whether  the  impregnated  ovum  arrives 
within  the  uterine  cavity  or  not ;  although 
this  does  not  occur  in  equal  degrees  in  the 
two  cases.    In  the  case  of  extra-uterine  preg- 
nancy, a  very  considerable  thickening  of  the 
uterine  substance  usually  takes  place,  together 
with  a  general  enlargement  of  the  entire  organ, 
fully  equal  to  that  which  is  observed  in  the  third 
month,  and,  in  some  cases,  when  gestation  is 
not  interrupted,  even  in  the  fourth  month  of 
ordinary  pregnancy. 

In  cases  where  gestation  follows  an  ordi- 
nary course,  the  development  of  the  uterus  is 
such,  that  the  weight,  at  the  end  of  the  period, 
ht  found  to  be  increased  about  twenty-four- 
fold, and  its  length  about  five-fold. 

Thb  development,  as  it  afl^ects  the  size, 
weight,  form,  and  posiUon  of  the  entire  organ, 
as  well  as  the  physical  condition  of  its  special 
parts,  will  now  be  considered. 

There  is  no  example  in  man,  and  few  in  the 
animal  kingdom  generally,  of  a  development 
of  any  organ  or  structure  comparable  in  rapi- 
dity with  that  which  takes  place  in  the  uterus 
daring  gestation,  although  the  periodical 
growUi  of  the  deer's  horn,  and  the  formation 
of  the  placenta,  may  be  quoted  as  in  some 
respects  analogous  cases. 

Size.  —  The  rate  of  increase  of  the  uterus, 
during  pregnancy,  is  subject  to  great  varia* 
tions.  But,  with  due  allowance  for  these, 
which  are  dependent  chiefly  upon  the  size  of 
the  foetus  and  placenta,  the  quantity  of  liquor 
amnii,  or  the  number  of  ova  fertilised,  an 
approximate  estimate  may  be  formed  of  the 
arerage  alterations  in  aise  and  bulk  which  the 
organ  exhibits  at  different  periods  of  normal 
gestation. 

These  may  be  expressed  in  calendar  months 
as  follows  :  ^ 


OP  IHCRBASa  IS  BIZK  Or  THB  GRAVID 
UTKaUS  ACCORDING  TO  MONTHS. 


£od  ot  8  months 

*»  4  » 

»  6  *• 

•t  ^  !• 

-  7  « 

•  S  - 

M  9  n 


Length. 


4&— 5  inches 

4-s  - 

6— <     „ 
8-9     „ 

10 

11 

12 


»« 


Braadtb. 


4  inches. 
5 


64 
H 

H 
9 


1* 

M 
H 

» 


The  antero-posterior  has  usually  an  average 
ijf  one  inch  less  than  the  lateral  diameter. 

IVrigki.  —  The  weight  of  the  gravid  uterus, 
when  fully  developed,  is  most  correctly  ascer* 
rained  in  caaes  where  death  has  taken  place 
during,  or  acHMi  after,  labour  at  term.  In 
twefye  exalnple^  estimated  by  Meckel,  the 


minimum  weight  was  2  lbs.,  and  the  weight, 
relatively  to  the  unimpregnated  organ,  was 
as  24  to  1.* 

Form,  —  The  form  of  the  uterus  undergoes 
many  changes  in  the  course  of  gestation. 
Durmg  the  first  three  months,  although  there 
is  a  considerable  increase  of  size,  the  primitive 
figure  is  retained  with  only  slight  alterations. 
After  the  third  month,  the  body  rapidly  en- 
larging, while  the  cervix  remains  nearly  un- 
altered^ the  figure  of  the  former  approaches 
that  of  a  sphere.  For  the  perpendicular  and 
transverse  diameters  of  the  body  then  became 
nearly  equal,  and  the  only  deviation  from  the 
spherical  form  is  occasioned,  first,  by  the 
cervix,  which  increases  the  vertical  dia- 
meter of  the  entire  organ  by  one  inch ;  and 
secondly,  by  the  more  tardy  expansion  of  the 
body  in  the  antero-posterior  diameter,  pro- 
ducing  the  form  of  a  flattened  sphere.  After 
this,  the  perpendicular  increasing  more  rapidly 
than  the  transverse  diameter,  and  the  upper 
segments  widening  faster  than  the  lower  ones, 
the  uteres  gradually  acquires  the  ovoid  figure 
which  characterises  it  at  the  end  of  pregnancy. 

Alterations,  nearly  corresponding  with  these, 
take  place  in  the  cavity  of  the  uterine  l)ody. 
The  walls  of  this  flattened  triangular  chaml)er 
beg|in  to  separate  from  each  other;  and  b}' 
their  gradual  expansion,  the  angles  and  supe- 
rior and  lateral  lines,  by  which  the  cavity  was 
at  first  bounded,  are  unfolded,  sa  that  the  tri- 
angular is  gradually  exchanged  for  the  pyri- 
form  shape,  and  this  a^ain  for  the  figure  of  a 
flattened  sphere  —  as  m  the  fourth  and  fifth 
months  of  gestation ;  after  which  period  the 
figure  of  the  cavity  corresponds  very  accu- 
rately with  the  general  external  form  of  the 
ormn. 

During  these  alterations,  the  fundus  be- 
comes strongly  arched;  while  the  sides  un> 
dergo  a  slighter  relative  expansion,  so  that 
they  exhibit  only  a  gentle  swelling ;  but  the 
anterior  and  posterior  walls  become  curved 
and  prominent  —  sometimes  the  former,  and 
sometimes  the  latter,  according  to  Dr.  W. 
Hunter,  showing  the  greater  amount  of  con- 
vexity.f 

It  has  often  been  asked  whether,  during 
these  changes,  the  walb  of  the  uterus  increase 
in  thickness,  or  the  contrary.  In  other  words, 
whether  the  dilatation  of  the  uterine  cavity  is 
to  be  r^arded  as  a  mere  passive  distension, 
with  thinning  of  the  walls;  or  whether  the 
process  of  enlargement  consists  of  an  active 
excentric  hypertrophy. 

In  order  to  determine  this  point,  Meckel 
examined  the  average  thickness  of  the  uterine 
walls  at  different  periods  of  gestation.  From 
observations  which  he  had  made  in  sixteen 
uteri,  at  all  periods  of  gestation,  he  concluded 
that  the  walls  increase  a  little  in  thickness  in 
the  beginning,  but  that  this  increase  is  not 
very  considerable,  and  that  towards  the  end 
of  pregnancy  th<gr  become  gradually  much 

*  Tbs  ssUmatM  of  Heschl,  given  at  page  658., 
differ  0oinewhat  from  these. 

t  W.  Honter.  An  anatomical  description  of  the 
hnman  gravid  ntems,  page  6. 
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He  foaixl  the  ttrickncM  of  the  nte-  Dnrinc  these  dianmi,  «bU  nkc  phn  ■ 

b,  three  weeks  tfttr  conception,  &" ;  the  utenoe  bodi  tn  tte  coar«  ot  ff^fKt 

-^  ^^.  nmilir,  but  mucfa  (tighter.attcntioDi  omc* 

**■***•  thecerrix.    For  the  Imtter.  beb«  oilj  ik  tt 


eretofj  ctiaancJ  of  the  o..  _  ,  _  

furTher  modiiication  than  b  ntttjw>7  to  [n> 
pare  it  for  tnomininf  the  fartia  «hn  faDi 
derdoped.     Accordi^j,  in  the  cah  BaMte 


I  null  iliilirlj  1 1|— b  I 
t  b  thicker,  wbr,  uri 


9o  that  the  whole  put  b 

more  elastic  than  in  the  vinpn  mmc.    Tte 

rendered  more  (-u«hioair,  and  the  «tifice  iaul 
il  enlarjred.  The  canal  of  the  ccrril  m  iko 
widened,  and  the  palime  piicatK  becnor  b«- 
folded,  aod  project  in  the  form  of  MUfte 
cipansiom  (^.  446.) ;  wh3e  an  juuiail  if 
tivity,  occurring  in  the  c>7pts  aad  fbJfcds. 
by  which  these  parts  are  coroed,  ■  teofk 
gdatiiMMu    aecretton   is  poured  oot,  vtiit 


UmmoM  fratid  Mtru  aS  eigb  m 

.     -  ...  „_j,     .  .    „_■„  _,  The  M  u  (UTWindHi  b' 

tb.  bod,  «>iT«{»fid>i.K  with  the  bnm  of  »•  l»l™  t  Jbe  »  »  nrptnalol  a.  mo  ftSm^Vl 

ec».liopumlube«ic«al.i.glheoyuT;'''t.r™n<l  «gioJ  w  jt  diTid«l  j  ^  w.11.  of  alm^    IW1<»' 

%uaeDti   «,  hypogmrtnc  ulay,  «na/,  veini  ft  nl^ualBM.     (^  AW) 
■petmslk  utcrj,  snd  *,  Tcto. 

at  the  commencement  of  the  tlurd  month,  y  J  coBectio^  here  in  the  tarm  of  a  phif;  smc< 

St  the  commencement  of  the  fourth  month,  ">   shutting   out   the   uterine   e«itj  md  «• 

V"      At  the  end  of  the  fourth  month,  in  two  contents  tmia   eooiact   of  estcnal  •»  i^ 

cases  *"'i  in  ■  third.  3'"  st  the  uRier,  and  otl«r  inenencei. 

*■"  at  the  lower  part  ;  in  a  fourth,  5'".     At  "he  increase  in  sixc  of  the  os  imd  tarn. 

fire  months,  in  one  ease,  3"'i  in  another,  8"'  "hich  i*  erfcloally  profresMTe  threofh  -h 

suneriorJy,  and  4'"  inferioriy.     At    aii    and  'hole   of  gntation,  will  be  «uficMBtli  o- 

seren  months,  rather  less  than  3'"  ;  st  eight  pressed  by  compwing  the  diinesxon  rf  (kw 

months,  m  one  case,  i"',  and  H'"  t  and  in  P»"«  m  their  two  ewremc  states.    TVif.-s 

another.  S'"  sboTe,  and  more  thau  *"'  below,  cenix  measure*  uuially  «  the  t«*e  7— C    ■» 

At  nine  months,  they  appear  to  i>e  KiU  rather  its  shorter,  and  11  — 12"' in  iu  tnmrtnt-*- 

Ouaner.  '^"-  "x"  ••"  ■"  ■pefturc  of  3— 4-s-'- 

In  sereral  uteri,  which  I  haTe  examined  M  It  projects  mto  the  ragina  lo  the  num  ^ 

all  stage*  of  gesfstion.l  hare  found  the  thick-  ♦'"  (Al-  *»»)■     At    the  end  of  prerM-^- 

nessof  the  uterine  walls  eiceedinglviariabh!  the  whole  Taginal  portion  of  the  cerm* -"J 

in  different  initancei,  cTen  at  cofresponUing  8"    «  circle  "     H  '   dismeter  :    «*««™ 

period*  of  piwiancj-,  and  particularly  rariable  measures  tr^osrenKjly    10—11     :  ""J" 

•Jbo  in  different  parts  of  the  swne  uterus.*  P«rt  which  fomierly  prujcnol  aito  the  hr«n 

According  to  my  measurementi,  the  extremci  °f  ^^  "K'™.  •■  "U"  redoceii  VtMtt  »  m 

ot  thickness  range  from  r"  to  V",  I«el  of  the  ragimd  walU.  

•  ™.  drroout^c.  i.  ™n.,kJdj  «<».plUM  ^"V  ^^J^"*^  "  "  "^  '*^ 

is  pnp.  No.  860i,  in  tbs  MiwBua  if  Ih.  Eoyal  e».pecially  10  a  6i»l  prtgnancy.  lh^»  f"  •■ 

Coirfg*  oi  tiorgiDDt,  LoDdoo.  tmn  advance*,  the  prifcctKM  e(  tM  «"'» 
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»  the  upper  part  at  the  vagina  be-    by  the  variable  conditioa  of  the  internal 


coiDM  gradually  leaa  and  leu  dUlinctly  aacer- 
liiuble  by  the  finger.  The  latter  change  ia 
fomraonij  (enneil  the  **  iihortening  of  the  cer- 
vix ;"  but  the  conditions  upon  which  it  de- 
pend!, hare  not  been  very  eccurBtely^xainined, 
and  they  are  certainly  not  at  all  clearly  or 
adequately  represented  bv  the  figures  by 
which  the  deMiiption  of  tnia  praceu  is  usu- 
ally accompanied.  As  much  importance  in 
[Otutlly  attached,  in  works  on  forensic  and 
obftetric  medicine,  to  the  changes  in  question, 
it  will  be  necessary  here  to  examine  a  little 
more  rlotely  the  process  by  which  this  appa- 
rent shortening  of  the  cervix  is  produced. 

It  is  commonly  said  that  no  material  Hltera- 
tion,  in  the  length  of  the  cervix  uteri,  occurs 
before  the  fifth  month  of  gestation  ;  that,  at 
the  oitb  or  arventh  month,  the  uterine  neck 
hi*  begun  to  shorten  ;  at  the  d^th  month, 
it  is  Dearly,  and  at  the  end  of  the  ninth  month, 
it  is  quite,  obliterated. 

But  while  it  is  true 
projection  of  the  cervix  into  the  vagina  con]< 
mooly  takes  place  in  pregnancy  (^.  4>46.\ 
I  can  hardly  coincidein  the  explanation  which 
ii  anialty  offered  of  this  circumxtancc,  namely, 
that  it  is  due  to  a  gradual  drawing  up,  as  it 
were,  of  the  cervix,  by  which  its  walls  become 
■diled  to  those  of  the  body  of  the  ui 


uteri,  or  upper  orifice  of  the  cervix.     If  this 
remains  unyielding  until  the  time  of  labour, 


Fcrtuvt  wcfwii  of  tktoittnd  arrvi 
mthtlatlfynn. 
B,  walls  of  vsgina;  c,  of  cervix,  and  ■.  of  uterine 
bocl}-.     Ths  cervical  canal  is  nearly  filled  by  the 
that  a  lessening  of  the     expanded  palno  pllcat«.    Ualf  lh«  natoiJ  ii». 
-  ■  •  (_Ad  NaL) 

then  the  finger,  on  being  placed  within  the 
cervix,  traverses  the  whole  length  of  the  canal 
before  it  reaches  any  part  of  the  child  ;  and 
the  general  form  and  substance  of  the  cervix 
being  retained,  the  neck  is  said  to  be  unob- 
It  puTK».  of  mci<«ing-U,e  =.p«:iijr  of  the    '«•""«'■     ^"th  "•%  ""."'ft'/hE'S' 


dttappears.* 
The  acci 
condition 


does  in  the  more  advanced  stage 


,  accompanying  &.  «6.  exhibits   the  preenancy.  then  the  head  of  the  child  gr^u- 

ion   of   the  c^ii  in   a  woman   aeed  ally  settles  down  upon  the  lower  onfice,  press- 

.L  _                  T  T^-               woman   Bgeu  J                     ^       ^  yielding  wa     of  lh« 

ihuly-aeven,   who,  having   prev  ouslv   borne  '"b  "!""="'=  ™"-  »■ "  l     ■,   "  u  .1 

*l/r,„,  dirf  of  phtW.!.  Tn  U..  tightl.  monlh  ff"".  '<"'>•  *"  '"T'  <"  «  "  ■'»"'>-■  '"£■ 

rf pr«„W,.    HWe  i.  .ill  b.  p«ii,,d,  ll..t,  f  «■  ?'  '-T'iSi    ?     .■   '          ',           , 

vk     .              •     I  J'    ■     .■         r  .t     I       .k  far  said  lo  be  added  to  the  uterine  cavity ;  and 

without  «iy  actual  dimmution  of  the  length  :t',™^„°  „„„...;„„  _i,hi„  .h.  „.  ™,lil. 


the  finger,  on  pausing  within  the  os  readily, 
touches  the  child,  wiinuut  having  lo  traverse 
iv  length  of  cervix. 

When,  therefore,  the  term,  shortening  of 

e  uterine  neck,  is  employed,  it  should  be 

iderstood  lo  imply  that  change  which  takes 

place  from  the  hypertrophy  and  lateral  exten- 

pck  is     ■''"'  "^  '''^  vBginHl  portion  of  the  cervix,  com- 

pf  j(g     bined  sometimes  with  a  scfiaratioi 


of  the  cervix,  which  measured  rather  n 
than  one  inch,  still  there  is  no  projection  o 
into  the  vagina  ;  but  that  it  forms  a  flat  roof    ' 
to  that  cmmI   in  the  mode  which  ia  usually 
described  and  explained  as  indicating  the  en- 
tire abaorption  of  the  uterine  neck.    The  true 
explanation  of  this,  as  it  appears  to  —  '- 
that  the  apparent  shortening  of  ihe 
caused  not,  >t  first,  by  any  diminutioi 

actual  length.butbyan  increaseofits  breadth,     - — r'.J'V    j    r  .t  '   1 -u     .u    a'  — 

or  if  extSsion  in  the  lateral  direction.wher^  '^fT"f^  ""^  ^^''  "^  "^'^  t^  K^  ^  ! 
b,  the  projection  of  the  lips  into  the  vagina  is  of  this  descent  being  regulated  by  the  amount 
riluceJ  to  the  smallest  p<Issible  amount.  The  ^f  ^^^•^"'S  «(»'"'  '"t"""' .»«  V'*":  ^"\  « 
rest  of  the  process,  up^hich  the  shorten-  ""r^,-""  ".P""?  ""?  ^'"""V""  '"  "^i"  """^ 
ing  of  the  irvix  depSds,  may  be  explained  ""«"  =<>'''»?"''■)  of  t^e  cervix  and  body  of  he 
^  *~      •         ,    „      r    „ .       uterus,  which  ra  every  case  retain  their  dis- 


vical  walls  from  each  other,  occasioned  by  the 


*  Sea  deacriplion  of  tbe  figures  in  Gooch: 
■ctonDt  of  some   of  the  most  Impoitant   dimMiH 
pcraliar  to  woman,"  p.  SI2i  and  Bwk'i  EUementa 
of  Medical  jDrut>nidnKe,  Bth  edit  p.  128. 

KegardiBglliUcxpLanalioo,  which  had  been  kIvsh 
by  oMDy  preeeding  aathort  (»e  Uaarireia,  torn.  i. 
p.  97.)  SaulUs,  voL  L  p.  183.  «(  ■9.).  bnl  which 
Inioch  was,  I  believe,  tbe  finl  to  illustnte  by  dls- 
naiBS.  it  appean  to  o>e  that  much  imisinBtiiii]  has 
btaa  esccclMd.  The  illiutrBtiaui  uiaallj'  given  are 
eridentlr  dlagrani  npplled  for  the  pnrpoee  of 
■idiag  the  dsacriptlop  of  tbe  procean,  ai  it  has 
Im*b  sapposed  to  occur,  from  examinalioa  of  the 
fMi\  by  the  finger  ilnring  life,  hat  they  give  a  very 


Uterus,  which  in  every  c 
tinctive  characteristics  to  the  end  of  preg- 
nancy ;  while  the  dilatation  of  the  cervical 
canal  is  only  an  occanional  occurrence,  limited 
to  the  last  stage  of  pregnancy,  and  having 
nothing  to  do  with  tnat  apparent  shortening 
which  begins  after  the  fil^h  month. 

Potition  actual  aud  relatipc.  —  The  enlarge* 
ment  which  the  uttrus  undergoes  during  pes- 
tBtion,ocCBaions  of  necessity  very  considemble 
alterations  in  its  actual  and  relative  pos;ttoii. 
(>n  the  occurrence  of  pregnancy,  the  organ,  at 
first  concealed  within  ihe  pelvis,  lunks,  by  its 
increased  weight,  lower  than  Unual  within  that 
IT  4 
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rnvilj' ;  anil,  preiisiiij;  upon  tlic  blaiKliT  aiul  epigastric  region,  anil  reliering  it  ffoa  iht 
riiCliiin,  Dcciisiuiis  KonK'timcs  iin  Initablt:  con-  pressure  which  it  haJ  suitajned,  e>^i:.dl.> 
ilitioii  or  Ihust^  (lurts.  lint  nsuully  at  iho  end  (liirln);  tlie  last  month, 
ot'  the  tliinl  month,  the  liitiihis  tnny  lie  ftit  Tlie  direction  which  tht  uienn  IsLm  in 
emerging  from  the  [lelvic  eavity  ;  nml  in  the  risini;  from  the  pelvis  into  the  nbtlouipii  a- 
coiirac  or  the  fotinh  [iioiuh,it  is  always  casilj'  »ity,  is  deteriDined  by  various  circuui-orcB; 
(lislinguisluibic  in  the  lower  part  of  the  lijpu-  anil  it  is  intereHting  to  observe  in  vhai  *i\ 
giislric  region,  having  then  risen  to  llic  height  the  addition  of  so  large  a  body  u  the  11.I11 
ofalraut  three  UnLicrs-lireadtl)  above  the  pelvic  developed  uterus  to  the  already  octu|MJ  ib- 
brim.  In  the  fifth  month,  the  hyiugastric  doinen,  is  provided  for,  without  ant  ui  \he 
region  is  coniplvtely  filUil ;  the  alHlomun  then  visecra  sutfering  injurious  pitssure.  aid  ir.ti. 
acquiring  a  considerable  rotundity  in  thii  siru-  out  that  impediment  to  the  circuUiinj  inl 
ntion.  lly  ihc  tcrn)iniition  of  the  sixlli  nKiiilh,  respiratory  \vstenu,  which,  in  the  ^aenn  u 
the  imil>ilical  rejiion  nlso  iii  filled,  niid  the  such  u  provision,  must  inevitably  taki  pW 
fundus  uteri  may  be  felt  on  n  level  with,  or  a  Tlie  oblique  direction  of  the  utt-ni!,  up- 
little  hIiovc,  the  navel.  In  the  conrijc  of  the  vards  and  forvards,  is  determined,  Gmli.  bj 
reniniiiing  three  months,  the  uterus  rises  gra-  the  corrcsj  ion  ding  obliquity  of  the  pcivit,  ibc 
dually,  until  its  fundus  reaches  the  level  of  the  plane  of  whose  brim  forms  with  the  honi\« 
ensilorni  ciirtihigc.  And  this  is  very  nenrly  an  angle  of  GO".  But  as  thefunduseruiui.!., 
the  limit  of  its  nsccnt,  tlioiigh  it  oecasioiinilv,  after  three  months,  emerges  from  the  pc  >> 
nnd  ehicHy  in  first  pregnancies,  rises  slightly  cavity,  the  oblique  direction  of  the  uicm-  s 
above  that  [Kiint.  In  wumen  who  have  a  maintained  by  the  sjmphysis  pubis  in  (mnr, 
roomy  pclvi.i,  and  in  those  cases  where  the  and  the  sacra]  promontory  behind.  Ba*m 
iialural  I'unii  of  the  uterus  is  not  altered  by  these,  the  superior  portion  of  the  utera*  Mi- 
over-ilistension  nor  in:il-[>ositioD  of  thefuetus,  tinues  to  ascend,  supported  next  bythe  AJ>v 
there  iisnnlly  takes  pliicc,  a  li-w  dayn  or  shortly  uiinal  walls  anteriorly,  and  the  spine  poet- 
helitre  liihcnir,  a  certain  descent  of  the  uti^us,  riorly.  The  intestines,  bcin^  bouiM  do«n  In 
which  has  the  eXcct  of  pnrlialiy  emptying  the  the  mesentery,  cannot  be  displaced,  (od  ><il 
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therefore  occupy  a  position  midway  between  position  of  the  uterus  may  be  caused  by  an 

the  ipioal  column  and  the  posterior  uterine  unequal  length  of  the  ligaments,  or  more  com- 

wall.  The  pressure  of  the  sacral  promontory,  monly  by  the  projection  of  the  lumbar  verte- 

and  of  the  lumbar  vertebrae,  will  still  give  to  bne,  which  naturally  gives  to  the  body  of  the 

tlie  uterus  a  forward  tendency,  which,  on  the  organ  an    inclination  towards  one  or  other 

other  hand,  will  be  prevented  from  becoming  side. 

exceuive  by  the  elasticity  of  the  front  walls        AlUratkms  in  the  ipecial  coati  and  tissues, — 

of  the  abdomen.    If  these  have  not  been  pre*  The  Peritoneum  is  that  coat  which  suffers  the 

viously  much  distended,  the  fundus  glides  least  alteration  during   pregnancy,    yet  the 

upwanls,  and  ultimately  fills  the  epigastric  changes  which  it  exhibits  are  not  inconsider- 

hollow ;  but  if  the  abdominal  walls  have  been  able.    They  consist  chiefly  in  a  simple  mut- 

much  relaxed,  as  by  frequent  child-bearing,  or  tiplication  of  the  component  elements  of  the 

if  the  pehris  is  much  deformed,  the  fundus  tissue,  whereby  it  is  enabled  to  keep  pace 

uteri  is  usually  turned  directly  forwards,  or  with  the  enormous  rate  of  growth  of  the 

even  downwards.  uterus,  so  as  still  to  invest  ail  those  portions 

At  the  end  of  pregnancjr,  the  whole  of  the  which  were  covered  bv  peritoneum  in  the  un- 

fore  part  of  the  abdomen  is  occupied  by  the  impregnated  state.     During  this  process  of 

uterus ;  on  either  side  lie  the  ascending  and  growth,  the  membrane  does  not  become  at- 

descending  colon  ;   the  transverse  arch,  to-  tenuated,  as  would  be  the  case  if  it  suffered 

gether  with  the  omentum  and  stomach,  fill  the  mere  distension,  but  its  thickness  is  rather 

rie  between  the  fundus  of  the  uterus  and  increased,  so  that  the  addition  of  new  matter 
diaphragm,  while  the  rest  of  the  abdorai-  must  be  in  the  aggregate  very  great, 
nal  viscera  lie  laterally  and  posteriorly  to  its        Dr.  W.  Hunter  imagined  that  this  invest- 
hinder  wall.  ment  of  the  gravid  uterus  was  accomplished 
Thus  it  results,  that  to  pregnancy,  and  espe-  by  an  unfolding  of  the  layers  of  the   broad 
cially  in  its  last  stages,  no  injurious  pressure  ligament,  for  he  asserts  that,  "  in  proportion 
is  exercised,  either  upon  the  great  vessels,  the  as  the  circumference  of  the  uterus  grows 
aorta  and  vena  cava,  or  upon  the  intestines,  larger,  the  broad  ligaments   grow  narrower, 
Uver,  or  stomach,  whilst  the  descent  of  the  their  posterior  lamella  covering  the  posterior 
diaphiB^,    and,    consequently,   the  act  of  suHace,  and  their  anterior  lamella  coveriitg 
respiration,  is  not  materially  impeded,  and  the  anterior  surface  of  the  uterus  itself."    He 
space  is  left  for  the  bl  idder  and  rectum  to  arrived  at  this  conclusion  from  observing  the 
perform  their  appropriate  acts.  altered  relative  situation  of  the  appendages. 
The  situation  and  direction  of  the  pregnant  and  their  appearance  of  clinging  to  the  sides 
cervix,  are  necessarily  affected  by  the  increase  of  the  uterus  in  advanced  stages  of  pregnancy, 
of  the  principal  organ,  as  well  as  by  its  con-  But  the  latter  cineuoistance  b  due  to  the  arch- 
tents.     So  long  as  the  weight  of  the  uterus  ing  of  the  fundus,  already  described,  which 
causes  it  to  descend  lower  into  the  pelvic  gives  to  the  appendages  a  downward  direction ; 
cirity,  as  in  the  second  and  third  months,  the  while  that  the  broad  ligament  does  not  dis- 
cervix  is  more  readily  reached,  lying  in  the  appear,  as  Dr.  Hunter  asserts,  may  be  shown 
lower  part  of  the  hollow  of  the  sacrum ;  but  by  measuring  the  aUe,  or  cutting  them  off, 
when  the  greater  part  of  the  uterus  lies,  as  it  and  comparing  them  with  the  snne  parts  in 
does  at  a  more  a!dvanced  period,  above  the  the  unimpregnated  state,  when  little  or  no 
|>elvic    brim,  the  cervix  is  felt  with  greater  difference  in  respect  of  dimensions  will  be 
difficulty,  being  more  withdrawn  from    the  found  between  them  in  the  two  conditions, 
entrance  of  the  vagina.     If  the  lower  segment        Beneath  the  peritoneum  of  the  gravid  ute» 
of  the  uterus  is  more  than  usually  spread  out,  rus  is  always  found  a  large  development  of 
as  in  transverse  presentations,  or  in  the  case  strong  jUrrwu   tissue,  arranged    in    irregular 
of  twins,  or  of  excessive  distension  by  liquor  cords  and    bundles.      These  sub-peritoneal 
amnii,  then  the  cervix  and  os  are  drawn  up  fibres  serve  to  strengthen  the  coats,  and  pro- 
so  hi^  as  sometimes   to  be  quite  beyond  bably  greatly  contribute  to  prevent  rupture  of 
the  reach  of  an  ordinary  finger ;  or,  if  the  the  organ,  especially  during  labour, 
(lelvis  is  very  narrow,  or  the  abdominal  walls        T^e  museufar  ormiddiecoat. — Tlie  tissues  of 
to  lax  as  to  cause  the  falling  forward  of  the  which  this  coat  is  composed,  together  with 
womb,  the  cervix  will   be    equally   beyond  their  mode  of  arrangement  in  the  unimpreg- 
reach,  and   in  these  cases  no  part  of*^  the  nated   uterus,  have  been   already   fully  de- 
uterus  can   be  said  to  be  within  the  pelvic  scribed.     And  it  is  to  an  increase  of  these, 
cavity.     On  the  other  hand,  where  the  pelvis  but  especially  of  the  vascular  and   muscular 
is  unusually  roomy,  and  the  vagina  and  liga-  elements,  that  the  enormous  growth  of  the 
inents  are  lax,  the  cervix  may  lie  immediately  uterus  during  pregnancy  is  chiefly  due.     This 
upon  the  perineum,  or  even  project  beyond  growth  consists  partly  in  a  greater  develop- 
the  orifice  of  the  vulva.     In  most  cases  the  ment  of  the  already  existing  structures,  and 
rervix  lies  lowest  in  the  pelvis  at  the  earlier  partly  in  new  formations, 
and  latter  periods  of  pregnancy,  and  highest        The  growth  of  the  contractile  fibre  cells  is 
about  and  after  the  time  of  quickening.     Its  here  of  especial  interest.     The  elements  of 
projection  into  the  vagina  is  not  always  in  the  this  tissue  have  been  shown  to  consist,  from 
direction  of  the  median  line,  but  is  more  often  infancy  onwards,  of  fusiform  fibre  cells,  inter- 
tnclined  to  the  left  side,  as  that  of  the  fundus  mixed  with  the  round,  oval,  and  dongated  nu- 
ts towards  the  right.    This  obliquity  in  the  clei(^,i34.).which  constitute  their  embryor.ic 
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condition.    The*e,iip  to  tbetiiiieoriaipregiia-    menta,    wboce    iiimiiiliii^    [^im^i^   mut- 
tioii,  fonn   the  special  uid  ttAe  demenia  of    mingled  witfa  the  wl^ceat  cdk.     Fme  In^ 
the  muscubr  danje  ;  jet  some  pbysiidogiita    tudinal   iwirkiiigi   we    often    liiniiMiiy^ih. 
even  of  tbe  pttaeat  da/  refuse  to  recognise    and  some  6bna  ezhitm  an  ckwMeTtuidMk 
m  thcM  a  muscular  cfaaracto',  although  it  is    The  bterior  of  tbe  fibre  is  fiadr  si^lsi 
plaio  that  the  uterus  so  constructed  has  a    mil  th*  mmtipnf  »K«w  jiAti  ■  "-imwm  -ttIhw' 
rantractile   power.     The  occurrence  of  ab- 
ortion, Bometimea   at  tbe  terj  bepnniiig  of  J^,  44g_ 
pregnnocj,  the  expulsion  of  poljpi  aod  djs- 
meoorrhiea]  membranes,  and  the  paiohil  coo- 
tractions  termed  uterine  colic,  proTe  that  the 
unimprcgoated  uterus  is  so  endowed.     Tbi* 
iMn4«cognition  of  a  muscular  character  in 
the  uterus  before  pngnann  has  arisen  from 
the  minute  tiie  of  tbe  iodivicluul  fibres,  and 
from  the  difficult)'  of  explaining  wbj  these 
abould  grow  to  a  giren  point,  and  then  cease 
to  be  dcvek^ted.      But    F.   H.   Kilian    has 
^reo  «  h^>pj  illostration  of  this  point,  de- 
rived from  tbe  obeerration  of  Kdlliker,  that 
the  contractile  fibre  celU  wbtcfa  are  found  in 
the  coots  of  the  smaller  blood-Teasels,  pre- 
•erre  a  rebuive  proportionate  aice  to  those  of 
tbe  larger  ones,  wherein  thej  are  more  (iillr 
developed.     So  also  tbe  contiacdle  fibre  celu 
of  the  uterus  proceed  to  a  certain  point  of 
develapment  in  tbe  unimprcgnated  w^an,  and 
there  stop.     And   in  this   respect  it  makes 
little  or  no  diSerencc  whether  tbe  organ  exa- 
mined has  heal  takoi  from  an  inCut  or  an     _,_     „     , 

But  when  pregnancy  takea  place,  the  Gbrea  T*^-) 

I'l  iLi^^L-L  1.  "*'  gravM  Qierus  are  arranged  m   nu^HnMn 

coosequentlj  tbetr  length  is  increased  from  -™u»  m^  ioh. 

seren  to  clerea  times,  and  their  width  from  f^_  ^^^ 

twice  to  fixe  times.* 

But  in  addition  to  this  greater  derelopnient 
of  pre-existing  fibre  cdta,  a  new  fcN'matKMi  of 
nuscular  fibre  also  talce«  ptitce.  This  is  ob- 
•erred,  according  to  Kolliker,  chiefl)'  in  the 
inner  layen,  allhou^  it  may  also  occur  in  tbe 
external  ones.  "Die  (Ime  of  this  new  forma- 
tion is  chieflj  the  first  half  of  pr^nancr,  tbe 
earlier  forms  of  the  fibre  cells  being  no  longer 
discernible  after  the  twenty-«xth  *^k. 
From  this  time  onwards,  the  muscular  coat 
contains  only  cokMsal  fibre  cells. 

According  to  my  obacrrations,  ibe  indiri-     „    ^ 
dual  fibre  cells  increase  giaduslU  in  breadth     ~*".  %J^ 


througboul 
Tariahle,  ti 


It  in  breadtl 

presnancj,  but  their  length  is  •  

ie,  that    U)e  wcuuremenU  just  giien        f^A'^)* 
.    . ._, ■i.fhel — ■•- 


can  only  be  regarded  as  eiaoiples.  The  length, 

indeed,  of  the  greater  number  of  fibre  cdls  By  gentle  iractkia,  the  bminK   mmj  be  Aawi 

afta"  the  third  month  cannot  be  dctennined  partly  asunder.     Tbej  are  then  son  tB  h 
with  exactitude.     A  great  many  are  thrown 

into  numerous  folds  umI  contortions.     Sodw  *  In  onkr  to  obtain  a  cvfrart  rafr^Hwutia  « 

exhibit  ttansrerae  wrinkle*,  and  the  m^iority,  the  mane  rfitw  U 
'    A,  end  in  long  drawn  out  fila- 

iniul  of  HamsB  lUstoloer,  SnL 

c»r.  .n.  ,L  p.  159. 1   awl  SMmU  and  KttUiko^  doabled,  and  it 

XwtKhiift,  1M8,  UL  L  p.  <i.  BMn  diMiad. 
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most  densely  and  closely  united  towards  the  i>o  M^  nerve$  of  the  tUenu  enforce  or  mttl» 

inner  and  outer  surfaces,  but  to  be  more  easily  tipfy  during  pregnancy  f — This  question,  which 

Beparable  in   the  centre  or  vascular  layer,  once  excited  much  controversy,  has  lost  its 

where  the  lamins  are  connected  by  a  looser  chief  physiological  interest,  since  it  has  been 

fibrous  tissue,  and  are  everywhere  permeated  determined  that  if  any  enlargement  of  the 

by  numerous  large  and  small  venous  canals,  uterine  nerves  take  place  during  pregnancy, 

Theae  laminae  are  superimposed  the  one  upon  this  is  nearly  or  entirely  confined  to   the 

the  other,  in  layers  |Mrallel  with  the  two  sur-  neurilemma,  or  fibrous  nerve  sheaths.   Upon 

fittea  of  the  uterine  walls,  but  neither  the  this  point  all  observers  are  nearly  or  entirely 

Jaminc  themselves,  nor  the  fibres  composing  agreed.    Dr.  Robert  Lee  states*,  that  whilst 

them,  can  be  said  to  take  any  definite  course,  engaged  in  making  dissections  of  the  gravid 

Within  the  Uuninae  the  fibres  are  arranged  in  uterus,  he  "  discovered  that  the  neurilemma 

fiat  bundles,  which  cross  in  all  directions,  as  was  the  constituent  tissue  of  the  ganglia  and 

io  the  unimpregnated  oq{an,  but  can  seldom  nerves  which  chieflv  enlarged  during  preg- 

be  traced  in  the  same  direction  for  any  con*  nancy."     Dr.  Hirscbfeld  remarks,  **  this  in- 

tiderable   distance.     This  is  especial! v  the  crease  of  volume   does  not    occur  in  the 

case  in  the  middle  or  vascular  layer,     in  the  nervous  tubules,  but  in  the  neiuilemma."    Bf . 

superficial  laminse,  the  tendency  of  the  fibres  Jobert  de  Lamballe  having  traced  the  nerves 


—  apparent  dispou.^w..  •^  —^  .w. ...... w..  *,. — -—    ,   .....«~»^«wwm 

concentric  circles  around  the  orifices  of  the  of  their  physical  condition.    They  appeared 

Fallopian  tubes  has  been  sometimes  observed  more  voluminous  in  consecguence  ot  an  in- 

upon  inverting  the  oi^n  after  labour.     But  filtration  of  the  cellular  tissue  which  sur- 

nothing  like   a  continuous  arrangement  of  rounds  them,  but  they  had  not  undemne 

muscubr  fibres  in  the  form  of  circular  or  &ny  actual  enlargement."    Dr.   Snow  Beck 

longitudinal  bands  surrounding  or  investing  removed  the  neurilemma,  leaving  only  the 

the  organ,  can  anywhere  be  demonstrated  by  bundles  of  nerve  fibres  or   nerve   tubules, 

the  aid  of  the  microscope.  On   compering   the   nerves   of  the   gravid 

The  blood'Vesselt  of  the  uterus  undergo  a  uterus    with    those  of  the   unimpr^nated 

marked  increase  in  length,  and  especially  in  orsan,    both    dissections  having  been  simi* 

breadth,  during  pregnancy.    The  arteries  pur-  l^ny   conducted,    he  found  that   **  the   sise 

sue  a  remarkable  spiral  course  whilst  tra*>  of  the  nerves  in  both  dissections  is  essentially 

versing  the  uterine  walls.     The  veins  form  the  same ;  and  when  the  nerves  are  carefiilly 

flattened  channels  between  the  muscukr  la-  compared,  no  doubt  is  left  that  the  nerves  of 

mime.    The  enhvgement  of  the  latter  is  ac-  the  gravid  uterus  have  undergone  no  change 

companied  partly  by  a  growth  of  the  muscular  io  size,  nor  any  change  in  position,  excc»t 

fibre  cells    already   existing  in   their  tunica  that  consequent  upon  the  development  of  the 

media  before  pr^ancy,  and  partly  by  a  trans-  organ.** 

formation  of  their  inner   and    outer    coats.  But  the  neurilemma  consists  entirely  of 

Kolliker  baa  observed,  that  in  the  fifth  and  fibrous  tissue,  such  as  is  common  to  most 

sisth  month,  the  fibres  of  the  middle  coat  un-  other  parts  of  the  body.    It  exhibits  no  struc- 

dergo  an  enlar^gement  as  considerable  as  those  tures  specially  nervous.    Its  offices,  in  rela« 

of  the  uterine  walls,  so  that  between  th&se  tion  to  nerves  and  ganglia,  are  to  support, 

two  scarcely  any  difference  can  be  discerned,  protect,  and  bind  together  the  nerve  tubulea 

But  besides  these,  both  the  inner  coat,  from  t^d  ganglionic  nerve  corpuscles, 

the  epithelium  outwards,  and  the  outer  coat,  ^ow  the  real  point  of  interest  to  be  de* 

acquire  muscular  fibres,  which,  except  that  termined  is,  whether  during,  pregnancy  the 

they  take  a  longitudinal  direction,  do  not  innervation  of  the  uterus  is  increased  in  any 

otherwise  differ  from  those  of  the  middle  degree  proportionate  to  the  augmented  supply 

coat.     This  structure  is  found  in  the  trunks  of  blood  to  the  oi^gan.    But  the  neurilemma 

of  the  uterine  veins  within  the  broad  ligament,  has  never  been  regarded  as  either  a  generator 
in  the  internal  spermatics,  and  in  all  the  veins 

of  the  uterine  substances,  which  exceed  2'''  ♦  The  Lancet,  No.  xvil  vol  «.  1854,  p.  849. 

m  diameter.     In  the  smaller  veins  the  muscu-  Upon  the  subject  of  the  nerves  of  the  gravid  ntems 

lar  hiyer  becomes  less  developed.     Still,   in  consult  also,  by  the  same  author,  •«  The  Anatomy  of 

those  of  i'"  in  diameter,  a  longitudinal  layer  J?«  ^>.^«  ?/  ^n^'**T^l  \^^^  v"  9V_^«  Nervous 

of  mu««lar  fibte  next  the  epithV  ma/be  ^S^^F^J^t  p^lS!"   »M.  ^/^^.f  r„5 

fouod.     The  onlv  excepUons  consist  of  those  I84€,  Part  U.  p.  211.;  "Memoirs  on  the  oingMa 

veuta  whicb,  in  the  placental  region,  penetrate  and  Nerves  of  the  Utema,*'  1849 ;  and  papers  in 

the  inner  lavers  of  the  uterus,  to  become  con-  the  Lancet,  voU  ii.  1864.    Also  the  following  :•* 

tinuous  witn  the  maternal  veins  of  the  pla-  P'-  ^^^^  ^^^*  Philoeophical  Transactions.  18<6, 

cenu.      These,  notwithstanding  their  great  j^^S .^Jftii^Ai  SirT"- »  ^*  Lancet,  vol.  ii. 

M#l»k    tw^m^^Zr  ^f  ..^.«.:  :       .t a'*—*  18d6 ;  Jobert  de  Lamballe,  **  Kecherches  sur  la  dis- 

widtli,  instead  of  containmg  three,    possess  poeiUon  des  Nerfs  de  rut^ma,"  Comptes  Rendns, 

only  one  layer  of  muscular  fibre,  which,  toge-  1841,  p.  883. ;  F.  M.  Kilian,  "  Die  Nerven  dea  Ute- 

thcr  with  the  epithelium,  composes  the  entire  n>s'*  s  Zeitschrift,  fUr  Rat.  Med.,  Henle  and  Pfeofer, 

coat  of  the  vein.*  ^*  ^-  ^^^  i  ^-  Hirachfeld,  "  Note  sur  lea  Nerfs  da 

rUtifrusj"  Gazette  M<»llca]^  Oct.  1852,  No.  44.; 

.  c  -I.  .  J       ,  «.  ...^    ,   •        .  ^'  ^'  ^'  Boullard,  M.D.,  "  Quelques  mou  sur  TUtrf- 

*  Siebold  and  KdlUker^s  Zeitschrift,  he.  ciL  ^  84.  rus,"  1893. 
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or  conductor  of  nerve  force,  the  former  pro-  now  described  cause  the  ntfe  of  tkb  to  to 

perty    belonging    exclusively    to    the    nerve  different  in  the    ooimpregnttcd   tod  grifid 

centres,  and  the  latter  to  the  nerve  tubes  or  uterus  respectively. 

nerve  fibres.     It  is  therefore  necessary  to  as-        Kilian  bad  noopporCunity  of  enanao^  die 

certain  if  either  nerve  centres  or  nerve  fibres  condition  of  the  nerves  in  tbe  bnoaa  aimi 

become  in  any  way  multiplied  or  enlarged  atdifferent  periods  of  pregnancy^bot  he  doabu 

during  the  process  of  utero-gestation.  not  that  the  alterations  are  aoalogoas  to  thoie 

Rc^afding  a  new  formation  of  nerve  centres,  which  he  found  in  animals, 
there  is  at  present  no  anatomiod  proof  that        TV  ^Wtg  wiembnme  ^fOte  mUrm»  Dewthf- 

any  firesh  ganglionic  corpuscles  are  formed  ment  of  ike  dtiidma^ — The  last,  and  at  ne 

during    pregnancy    within    tbe    ganglia    or  same  time  the  moat  interestiBg,  trinsfonas 

plexuses  fit>m  which  nerves  proceed  to  the  tion  of  the  uterine  tissues  reanios  to  be  de* 

uterine  tissues.  scribed.     It  is  that  which  takes  nlaee  in  the 

Regarding  the  changes  which  take  place  in  Kning  membrane,  and  wbicb  has  lor  its  object 

the  nerve  tubes  or  fibres  during  gestation,  the  formation  of  an  immediate  eotqiag  aad 

much  interesting  information  is  obtained  firom  protection  to  the  ovnm.    By  tbe  aid  of  tkii 

the  researches  of  the  late  Dr.  Franz  M.  Kilian,  membrane,  the  fisrtiliaed  ovun,  cm  amraif; 

who  devoted  a  considerable  time  to  the  in-  loose  in  the  uterine  cavity,  is  re-attacbed  to 

vestigation  of  this  point.     Dr.  Kilian  dis-  the  parent  body,  and  ia  enabled  to  leeore 

coverad,  that  in  the  unimpregnated  uterus  a  from  it  tbe  supplies  neceaaary  for  nalritios 

successive  diminution    of  the    nerve    fibre,  and  growth. 

whether  in  bundles  or  isolated,  takes  place  as        But  before  the  ovum  enters  the  esvitt  «f 

it  approaches  tbe  point  of  distribution.     If  the  uterus,  the  lining  membivne  of  tbe  Isttcf 

broad,  the  fibre,  afier  a  certain  portion  of  its  swdls  and  becomes  softer  and  at  the  mmt 

course,  begins  to  lose  its  greater  breadth,  dis-  time  more  vascular.^    Tbia  ■ngmeDtaOoa  ■ 

tinct  double;  contour,  and  strongly^  marked  bulk  of  tbe  uterine  mner  root  tako  pioDe  si 

granular  contents,  and  then  continuing  as  a  almost  all  cases  when  an  ovum  baa  bcea  frr- 

pde  fibre  of  intermediate  size  until  it  ap-  tilised.    That  it  docs  not  depend  npoo  ibr 

proacbes  nearer  to  the  uterus,  it  ultimately  presence  of  the  ovum  in  the  oteraa,  is  pravtd 

assumes  an  embrvonic   character ;  that  is,  by  tbe  fiict,  that  in  cases  of  extra-nteriae  fo- 

tbe  extremely  attenuated  pole-margined  fibre  tation,  with  rare  exceptions,  n  devdopowac  of 

which  traf  erses  tbe  tissues  as  a  slender  trans-  decidua  oocun  within  tbe  uterus,  faraiaic 

parent  band,  has  ceased  to  form  a  cylinder  there,  in  some  cases,  a  more  ptufiise  grovifc 

filled  with    nerve  granules,  and  constitutes  even,  relatively  to  the  size  of  toe  uterus,  tbrt 

now  only  a  pale  slender  stripe,  or  empty  non-  takes  pljce  in  ordinanr  gestation. 
meduUated  sheath.  Within  this  empty  sheath  Tbe  pbenoniena  which  enaue 
there  still  occur,  at  distant  intervals^  little 


collections  of  granular  fiitty  contents.  *  f  a  s  paper  on  the  Stnctore  of  tht 

Now,  in   tbe  eariy  penods  of  pregnancy  by  John  llanter,  poblbbcd  ta  17«  (Aai— I  F/^; 

these  embryonal  forms  are  observed  to  be-  f?"^;^'..^^^^  » Jf^^.^.^T^,^ 

oome  gradually  more  cfastinct    between  the  ^woTa Toanirwoaiaa  wbo poteoned  bcndfii t^ 

muscular  fibres,  and  at  a  later  period  many  ant  montb  of  ptcgaaDcr,*'  tbe  palpj  ■^■"■^ 

of  tbe  fine  tubes  become  filled  with  medulla,  limag  tbe  vtcras,  mto  which  Um  McimiI  liMh  ^ 


which  was  wanting  m  the  unimprvgnated  con-    the  oceras  pasnd,  and  i^ob  which  ^yy"^- 

ditio«;dKjih.iec«ifecuoj»Tg«n«i.rfc«2  i:£rTi:r^^r::dSSKr*^ 

contents    just    mentioned    con^itutmg  the    p.pet»  eootUtate  the  bam  of  the  HanteriMi  h; »^ 


commencement  of  tbe  nerve  cylinders.    For  UMiis  ffcganUn^  the  Morae  cf  the  itiiijss  'mi 

it  is  by  the  confluence  of  these  isolated  drops  Dr.  Wmiam  Haalcr  had,  crcn  aft  that  esriv  pcml 

within  tbe  sheath  that  the  meduUated  cUinder  «d«iwpe»M|>jMoofwhstthed^aswri^*«. 

is  formed,  so  that  mednllaied  fibres  not  only  ^J  ^,5S5rSMirH ^^ 

proceed  as  fiu- as  the  uterus,  but  also  become  ^utrf  by  Dr.^Bwllie  ia  179<  th.  d«id- »  4^ 

developed   with    continually   mcreasmg   dis-  xribed  la  the  foUowiag  phnMai^-lhii  v* 

tinctncas  during  pregnancy  between  the  mus-  hnatt  ie  aa  eflotescenca  or  the  iatcraal  oeOI  ^  ih» 

cular  fibres.  ■te»witielt-...-U«ay  betakl  tobelh»lai«»d 

Ttij-iii-  J  Jlo  ■  ■miuuLi.  J  ill  n  aiuinJ  ciaftlr  with  OMaibrBBe  of  the  ■tem.'*...*' liMrMDy  iW  iita^ 

These  «?««*?«  :i^^^^!^J!^  asl  Isabella  of  the  alerai.-    Tli.t  the  dldd- no- 

changes  which  Kilian  ofa^cd  to  t>ke  place  ^^^  ^^    ^  ^^^^  ^^^  ^  ikiriypa-t  / 

also  in  young  animals,  when  the  nerve  fibres  ^^  Uaiag  neBhraac  of  tho  aiili|im,weifd  oCi^v^ 

in  the  neu^hbotirbood  of  tbe  uterus  are  all  in  m  the  nme  «av  that  tho  nasealar  ooaft  eTiht  fn- 

ihe  endNTonic  condition,  but  become  gradually  rid  ovgaa  is  on^  a  man  advaaoHl  raadiriM  rf  ^ 


medullated  up  toaccrtam  point,  m  propor-  laae  ^'M^^p^^^/'y^E'^fSL^  ^ZZSTL^^ 

tion  as  the  development  of  the  annual  pro-  ^ rSr^^^tT^T^^^ 

eceds  so  that  tbe  nerves  may  l«  said  to  grow  «« y^^skt^^  PhTrielogy.  ^  Balv,*  1837.  pw  1^<  : 

fomardin  the  direction  of  tbe  uterus.  Esehikht,  *  do  Otgaais  9—  tfiaidiBtitans  S^ 

It  should  be  understood,  however,  that  in  tioai  F«t«s  Meaisli—  iawiiiaal.' igg;  >:* 

all  these  cast*,  the  dimension  of  the  nem  ^^  "  V^J^'T^^  ^jj"  .^-^^^1.: 

fibra  never  esceed.  that  of  the  branch  whence  S^^^Jl^^I^j^^ 

It  is  derived,  but  that,  on  the  contrsrr.  a  »«  ^^  4^  ll«Hchcli|ke  naceaur  aad  CmI%  *n^ 

of  gradual  diminutioa  of  the  ocrre  is  found  toirv  Goi^^ale  c(  Pivtiealifen  da 

to  obtain  in  all  cases*  although  the  changes  d«Corps 
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Hpion  tbe  arrival  of  tlie  ovum  within  the  ute-  surface,  both  in  the  sulci  and  elevation*,  i* 
line  caflly  are,  in  the  human  Hubject,  eu  yet  covered  by  nuinerous  minute  perrurations, 
unknomi.  Direct  observation  ol'  the  earliest  curreipondin^  with  those  lormerlj'  licscriberl 
stues  are  itill  wantii^,  and,  unrortunalely,  the  as  the  oriEice>  of  the  uterine  glands  in  the 
illArence  lietween  these  first  steps  in  the  iin impregnated  uterus.  But  these  orifiees, 
luninialia  (except  Qiiadrumani.)  and  mnn  ia  from  being  enlargeil,  mny  now  be  easily  dis- 
10  rorMtlersble,  that  only  ■  limited  aid  can  be  tiiiguished  by  the  unaided  eye.  They  give  to 
denied  from  comparative  obeervBtiun.  The  the  surface  a  fine  chbrironu  aspert.  All  these 
oium,  when  firtt  found  in  the  human  uterus,  eharacters  are  more  or  teits  observable  alio 
ia  lotted  in  a  small  closed  cavity,  forming  a  in  the  decidua  lining  the  uterus,  in  cases  of 
continuous  structure  with  the  decidua  which  extra-uterine  (tubal)  gestation.  Along  the 
hnes  (he  rest  of  the  uterine  walls.  In  this  marginal  lines  formed  by  the  angles  of  tbe 
little  chsmber,  which  may  be  formed  at  any  caviiy,  where  the  decidua  is  Hlways  thinnest, 
part,  but  is  most  frequently  seen  near  one  or  these  apertures  arc  large  and  e\pBnded,  but 
other  of  the  tubal  orifices,  tbe  little  spherical  in  the  elevated  spots  they  are  often  closed, 
oTum  lies  loose  and  unattached.  In  various  apparently  froiu  lateral  pressure,  occasioned 
etnmpleB  which  have  been  preserved  and  by  the  rapid  growth  of  Htructure, 
Rgiirecl  by  different  authors  of  the  decidua  at  When  early  aboriion  takes  place,  the  whole 
thii  tlage,  the  size  of  this  chamber  varies  from  lining  of  the  uterus,  including  the  deciduii 
that  of  a  pea  to  a  hazel  nut,  and  this  size  it  reflexa,  is  ofien  thrown  off  entire,  forming  a 
acquires  in  the  second  week. 

The   walh    of   the   cavity   containing   the  Fig,  450. 

ovum,  and  those  forming  the  lining  membrane 
of  the  uterus,  are  ncarlv  alike  iu  appearance 
and  tenure.  They  both  consist  ol'  decidua, 
the  former  constituting  the  decidua  refieza, 
the  latter  the  decidua  vera  of  Dr.  W.  Hunter. 
Fur  greater  distinctness,  those  namei  are 
(ometimes  exchanged  for  decidua  ckorii  or 
Dr«ii,  and  decidua  uteri.  The  latter,  accord- 
ing lo  ■  suggestion  of  Dr.  M.  Baillie,  is  also 
occasionallj  termed  parielal  decidua. 

At  thiM  time  all  the  uterine  tiuues  have 
begun  to  expand  and  grow,  and  the  uterine 
cavity,   the    wall*   of  which  were  previously 

neariy  in  contact,  to  enlarge  after  tbe  manner  . 

which  in  pathology  constitutes  cccEniric  hy 
pertrophy.  Sut,  according  to  the  foregoing 
description,  this  cavity  now  no  liinj^cr  hirms 
one,  but  two  compertments,  the  one  partly 
inclosed  within  the  other. 

Of  these  two  chambers,  the  newly  formed 
and  smaller  one  contains  and  supports  the 
ovum,  and   subsequently  the  fstus.     It  may 

therefore  be  ternied  the  ftetal  chnmber  ;  the  7^  ntJK  deetdua  or  litlag  membnm  of  Ou  mttnt 
other   constitutes  tbe  ori^nal   cavity  of  the  itui  fff  in  abonion.     (AJln-  fV.  Hunttr.) 

uiems.  and  may  be  distinguished  a«  the  ute-  A  portion  of  the  specimen  hu  been  cut  iwsy  to 
rine  chamber  ;  according  to  the  views  of  ^°T  "■■  '""I";-  "t'''^''  ''•^  formed  the  nlerinB 
Breschet.  it  )»  the  hydroperionic  caviiy.  As  '^'"^\  The.l.ghl^ev.uon.  apori  ihi.  surfwe  wb 
L     .■       ,     ,        i  ',       '  ,     L       i     - ,  very  enarsrternlic  of  the  deddua  in  Ihii  condition. 

the  fatal  chamber  enlttfBes,  and  the  decidua  1,,^'  oaw  ,urf.™  i>  rough  «n.l  flocculenu  Tho 
refleiabeconicsmoreexpanded  inconsetjuence  fixul  chamber  is  In  procna  of  fDrmstion  in  thi 
of  the  growth  of  the  contained  ovum,  it  gra-  appec  put  of  Ibia  apccimen,  near  one  of  the  labst 
dually  encroaches  upon  and  finally  obliterates  oriticw.  The  ovum  having  at  tliin  lime  no  adhsiion 
the  uterine  chamber,  which  can  no  longer  be  ^  *■>?  "■"■  ^  ">?  'Chamber,  has  dropped  out  of  it. 
distinguished  ^  asep«ate  cavity  after  the  fif^h  ^rt^"rh:";ilo^^^1aU"VnS"',:rZ'::''Z 
or  Midi  month  of  geiitation.  internal  oa  uteri,  ihe  cervix   not  conlrilHiUng  lo 

It  will  be  necessary  to  examine  separately    form  the  deddua. 
the  general  characterH  of  these  two  decidual 

ooMa.  "Htiit  which  lines  the  uterine  cavity  cast  of  the  uterine  cavity.  Tf  this  occurs  in 
may  be  first  noticed.  The  purietal  decidua,  the  first  fortnight  of  gestation,  the  mass  re> 
at  the  Tcrj  earliest  period  of  pr^nancy  in  tains  the  triangular  form  of  the  uterus.  In 
which  it  can  be  examined,  forms  a  sod  and  each  of  Ihe  three  angles  is  generally  found  an 
■ponn  layer,  1 — i"' in  thickness.  That  surface  aperture  corresponding  with  the  points  at 
which  looks  towards  the  uterine  cavity  is  ele-  which  the  memtirane  had  been  torn  off  front 
vated  into  numerous  prcHections,  which  msy  its  continuity  with  the  lining  of  the  Fallopian 
be  rou|[hl7  compared  to  ine  cerebral  convolu-     tubes  and  cervix  uteri. 

tions,  cbougti  relatively  much  flatter  and  less  The  outer,  or  dorsal  surface  of  the  sub- 
regular  fhui  these;  between  them  are  nume-  stance  expelled,  is  always  rugged.  It  exhUiits 
rous  little  furrows  or  channels.     The  whole    DUtncrous  little  papillary  or  club-shaped  ele- 
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VBtions,  Bnd  between  these  much  tmdler  nip-    seen,  more  or  leas  cUidactlj,  ia  the  Jtdda 
like  or  conical  depreukms,  wbieh  are  wen  Df    throughout  pregnane^ ,  but  are  mot  towfi- 
trananiittccl  light  lo  lead,  where  the  membrane    cuous   new   the    naipiw    of  the  pbnsU. 
is  thinnest,  directly  into   the  aperturei  ob-   , 
■errnble  on  the  inner  auriace.     At  the  tfain-  F!g.  452. 

neitpointi  of  all,  these  apertures  are  M>  wide,  

and  Ute  cup-like  depressions  so  shallow,  that 
the  part  has  the  appearance  of  a  net,  the 
meshes  or  which  still  connst  of  the  enlarged 
orifices  of  the  utricular  glands.  Hence  the 
epithet  "  lace-like,"  often  applied  to  the  de- 
CiduB  in  this  condition. 

The  roughness  of  the  dorsal  surface  of  this, 
the    parietal    decidua,   is   occasioned    by  the 

membrane  haiing  been  torn  away  iroTn  its  Surfatt  of  lAi  Addma  nra  ^rt  i^ta^tl  (JfW 
connexion  with   the  muscular  cost  of   the  Sdirodtr  m  dtt  Kolk) 

uterus,  in  the  act  of  abortion.  The  cluh-like  j^  ja  here  rnimaiiedu •till  aitacfaedialkt«>ai 
projections  are  apparently  the  bases  or  blind  of  ihBniFnu>neriha(;hori(Hi.iiigrUicrwitkiliTs 
ends  of  the  hypertrophied  utricular  glailds  orthBdeddiu.luTi  bsto  peeled  off  rron  it.  Fi^ 
torn  out  entire  from  the  substance  in  which  a  atenu  at  the  lixtb  moath  rf  P"C«T.  J*" 
.b.,.».p„.i.u.y  embedded.  When  Wd  JS'SjJ'.^SaJrfilS'i.SlSr 
open,  they  are  found  to  contain  a  small  cavity.  ^^ 

The  cup-like  depressions  are  ihe  halves,  or  They  are  stilt  divisions  of  the  aame  tvaid 
portions  of  similar,  perhaps  smaller  glands,  canals,  or  uterine  glands,  which  bate  bra 
torn  acrosa,  so  aa  to  leave  other  portions  still  described  as  found  everywhere  in  the  Eb:^; 
attached  to  the  uterus.  The  meshes  are  membrane  of  the  uterus  before  imptcgiutiua, 
simply  the  orifices  of  such  glands  and  of  the  JSg.  438.,  but  now  become  so  dilated  ud  tsr. 
channels  leading  to  them,  tuou*  as  scarcely  to  be  'recogniaUe  ss  tkt 

At  this  and  subsequent  stages  there   may    same  structures.' 

be  often  seen  lying  within  and  among  these  In   the   latter  months   of  prcgnanry.  ibe 

orifices,  fine,  thread-like  ramified   filaments,    parietal  decidua  becomes  thinner,  sod  Iomi 

which  some  physiolo|;iBts  suppose  to  be  utri-    much  of  its  spongy  character,  excejH  isuir- 

cular  glands,  or  their  epithelial  lining,  now     diately  around   the   plarentaL,   wboe  tki  n 

becommg  loosened  out  and  falling  away,  —  a    still   most   distinct.      It  nlttmatclv  hretmtt 

view  in  which  my  own  observations  da  not    blended  with  the  outer  surbce  at  ibt  fanl 

enable  me  to  couicide,     8ee^.  451.  inembranes,  and  is  partly  thrown  off  with  tkes 

in  the  act  of  birth,  while  a  part  rcn»int,fa»- 

j~^  ,..  ing  a  honeycomb  layer,  attached  to  llw  nioae 

rtg-  *»>■  muscular  coat. 

If  next  the  growth  of  tbe  dedAM  r^fen. 
or  deddua  ovkU,  be  traced,  this  will  be  fcusd 
to  undergo  a  development  correspoodine  «<ili 
that  of  the  ovum,  which  it  enclose*  and  pfo- 
tects.  The  little  chamber  conuiniBf  tbt 
ovum,  whic*h,  as  already  slated,  usially  ens- 
pies  a  situatitm  near  one  of  the  ajiptf  ntaat 
angles  (Jlg.MO.\  although  it  may  also  be  fcml 
near  th*  lower  orifice  {  Hunter,  "  Ginl 
Uterus,"  p/.  3*^  Jig.  i.),  or  claewbeTC,  sp|i«*i 
_  at  first  like  a  snull  superadded  cavity  npoo  tM 

Exitml  tarfatt  nf  tlK  ditidiu  aem,  fn>m  am  atmm     OuUide  of  the  larger  one,  or  that  famed  bitk 
Bfabomi  Dremmtlut  i^imimglkt  Migmt  danaA     parietal  dccidua.    But  as  the  development  [fv- 
m  if  txAtfrnee.     iA/ltr  Scirmltr  ran  dtr  K«lk.)      ^eeds,  the  ftetal  motrude*  gradually  aoo  4« 
aaa,flla>nent>iuppowdtiibelhelooseo«dutHcu-    uterine  chamber,  m  the  form  of  an  incoe^iini 
kr  gUnds(?)  sphere,  whose  upper  pole  risea  fiw  iaio  ite 

As    pregnancy  advances  to  the  third  and  •  The  fbor  flgnm  4U,  t£l,  W*.  sad  UL  *^- 

fourth  months,  the  uterine  chamber  eipands,  bi|t  thedaddBaoriininKDHnbisnct/ifeiun*  t 

Ihe  decidua  which  lines  it  increases  in  thick-  diffsrsnt  Msgta  of  devJopoMDi  dniac  rnoii- ^ 

ness  in  parts  lo  3-4'",  and  become*  at  the  •hwiW  <>«  ""P™*  with  .^  ««.  4».»*  <"• 

-me  dJTZre  .,^^  .h..  „pon  ..Co.  fS-ltZ  'iSSH^STZl  tTJIT. 

It  appears  to  be  composed  of  flsttened  spaeea  jn^  ii„„  ,  dmlopmnui  »».  tb  -tt.!-. 

or   cells,   communicating    together    by   wide  Mans  of  wfakb  an  oftm  distocaiad  fnm  ttar  v* 

valvular   orifices.     These  are   beat   aeen    by  aodnitDrai  sMtnance  br  tb«  fnplerBat  rf  >^^' 

eumining   under    water   the    rough   surface  «i™i«lsd  to  jiis  aa  inprMsiM  tfat  ite  w"* 

of  an  aborted  ovum  at  that  period,  or   the  ^^^"^^^^^^ mt'Sb^ 111  STm^' 

corresponding  portion    of   the  ut^    from  -Lvmph.-  and  -&eid«.-  «h«>    «  m^--- 

which    It   had   been    torn    off.     (Fig.   448.)  ihonld  bemdsscooTvrtJblt  una*  n|«^ua;tW 

These  cells,  or  areolar  spaces,  continue  to  be  samspsTt  tndl&nUit^*s<f  dwibfasA 
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vterinetaYitjr,  but  the  lower  fonns  an  attached  pole  of  the  little  sphericBl  chamber,  which 
tiMC  ofneater  or  leu  breadth,  which  ia  codEi-  have  the  eppt^rance  of  apertures  recently 
nuona  m  ita  entire  circumrerenoe  with  the  closed.  Coste,  in  his  beautiliil  series  or  illus- 
parietal  decidua.  The  two  chsmbera  are  tration»*,  directs  attention,  in  sevenl  fignres, 
totallj  distioct,  and  have  no  communication  to  a  Himiler  spot  in  the  same  situation,  haring 
with  each  other.  In  aborted  specimens,  an  the  appearance  of  a  recently  cloned  aperture, 
aperture  mr  be  aometimes  seen  in  the  base  or  umbilicui.  These  traces  of  openings  in 
or  outer  surface  of  the  hiui  chamber,  or  that  both  the  upper  and  lower  poles  of  the  sphere, 
part  which  has  bem  Ion  away  from  the  ute-  are  of  consequence,  in  reference  to  the  expla< 
rine  aubatance.  In  a  very  early  specimen  in  nation  which  will  be  presently  oSered  of  the 
ray  poaaewion,  and  also  in  another  which  I  otode  of  formation  of  the  decidua  refleia  and 
hare  examined,  one  or  more  points  are  dis-  icetal  chamber. 
e  alM>  upon  the  upper  or  nortfaera  The  outer  lurfece  of  thi«  chamber  is  nearly 

JV.453. 


■,  atcriM  w^k  Uminatad  and  tnvemd  by  nnmeniiu  vmhIi;  rfe.  dnHilua  irera  or  darelopwl  llninc 
vcmbtaoc  of  Iba  otcnu,  Ibe  ntariae  gliodi  or  canili  being  much  «nlarg«d ;  d  r,  dccidna  raflaz^  io  which 
Ua  o,  tbc  Oram,  at  tbis  Maga  often  alill  oaatUched ;  c,  corpui  luteum. 

amooth.  Upon  tt,  howerer,  are  leen  the  bilicua,  hut  become  more  distinct  toward*  the 
orificee  of  numeroua  utmne  glands.  These  •  HUtolni  Mn<<rata  et  Particnlftre  da  Widopn- 
■re   usually  wanting  near  the  centre,  or  um-     mtnt  dta  Corps  Urgania^ 
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circumrerence,  and  are  very  numerous,  large^  separate  lobes  which  diarMtcriae  the 

and  close  set,  in  the  decidual  fold  at  tftie  base,  placenta. 

all  round  the  line  of  apparent  reflexion.  One  m  two  points  remain  to  be  man  n- 

Numerous    flat   vessels,    obviously   veins,  plicitly  stated.    It  may  be  asked,  hov  Aim 

terminating  in  minute  subdivisions,  are  seen  the  ovum  gain  the  interior  of  the  fistal  chsa- 

ramifying  over  the  whole  suriace,  but  be-  her,  or,  in  other  words,  how  is  the  dendm 

coming  very  scanty,  or  ceasing  near  the  cen-  reflexa  formed  around  it  ?    In  ri^j  to  tim, 

tral  point.     They  are  continuations  of  similar  little  beyond  conjecture  can  be  oibfed.   (If 

vessels,  which    are   still   more    conspicuous  the  numerous  explanations  which  have  bcfs 

upon  the  parietal  decidua.     The   capillaries  attempted,  few  are  found  to  meet  aU  the  pr* 

in  which  these  vesseb  terminate  are  exceed-  culiarities  of  the  case.     It  is  sMst  probiNc 

iugly  numerous,  and  may  be  sometimes  seen  that  either  the  ovum  lieooaaes  enbeddcd  m 

deeply  injected  with  blood.    This  is  rendered  some  of  those  folds  of  decidua  which  nt 

the  more  conspicuous  when  the  congestion  found  in  it  at  an  early  period  of  pngnson. 

is  unequal,  so  as  to  form  patches  of  a  bri^t  and  so  the  decidua  becomes  built  up  aroooJ 

pink,  alternating  with  other  portions  of  a  pale  it,  as  Sharpey  and  Coste  suppose.    Or,  h  tf 

flesh  colour.  appears  to  me  more  likely,  the  ovum,  on  fine 

The  internal  surface  of  the  foetal  chamber,  reaching  the  uterine  cavity,  drops  into  one  i^ 

after  the  ovum  has  fallen  out,  or  has  been  re-  the  orifices  leading  to  the  utrirular  Mlictn, 

moved,  presents  a  slightly  uneven  appearance,  and  in  erowing  there  draws  around  it  tk 

occasioned  by  numerous  very  shallow  pits  or  already  uMined,  but  soft  and  tpongy  decidu 

depressions,  occurring  in  close-set  groups,  and  constituting  the  walls  of  the  cavity.    TV 

resembling,  upon  a  small  scale,  the  areole  chief  support  for  such  a  coi^iectnre,  bejooj 

upon  the  inner  surface  of  the  heart.  its  apparent  probability,  is  the  &ct  asccrtacifti 

When  the  body  of  the  embryo  b^ns  to  by  Bi&choff^  who,  in  one  case  in  the  gainn- 

acquire  lenetli,  the  entire  ovum  exchanges  pig,  found  the  ovum  in  precisely  this  litnUk^s 

the  sphericd  for  the  slightly  oval  form,  and  to  at  the  bottom  of  a  utenne  follicle.* 
this  the  foetal  chamber  also  becomes  adapted.        The  entrance  of  the  ovum  into  the  deddu 

Such  is  found  to  be  the  form  of  the  foetal  being  supposed,  the  rest  of  the  growth  o(  iv 

chamber,  sometimes  in  the  latter  half  of  the  reflexa  is  easily  followed.     The  ovum  no«.  m 

first,  but  generally  during  the  second  month,  enlarging,  raises  the  trails  of  the  chaaibcr,  « 

and  from  this  period  onwards  the  ovate  flgure  which  it  lies,  just  as  the  skin  becDcncs  nt^ 

prevails.  by  the  accumulating  contents  of  a  subniu^ 

In  the  latter  part  of  the  first  month,  or  at  neous  abscess.    The  |irocesa  is  probsU}  ti 

latest  in  the  be^nningofthe  second,  the  ovum,  part  purely  mechanical,  and  in  pan  io  tir 

previously  lying  loose  in  the  foetal  chamber,  nature  of  an  excentric  hypertrophic  gromx^ . 

begins  to  be  attached  to  the  walls  which  sur-  for  the  actual  substance  of  the  chainbcr  ^ 

round  it     This  attaichment  is  effected  by  the  much  increased  beyond  the  material  of  vht*^ 

extremities  of  the  villi,  which  from  the  first  it  was  at  first  composed.     That  soooe  of  tb  • 

equally  surround  the  chorion,  everywhere  be-  is  borrowed  from  the  parietal  decidua,  ii  »cn 

coming  attached  to  the  little  pits  and  anfrac-  probable  from  the  number  of  orifices  of  utrv 

tuosities  upon  the  inner  surface  of  the  foetal  cular  glands  seen  upon   its  surfiKC,  whMh 

chamber  just  described.     In  thb  wav  the  em-  serve  to  show  that  the  decidua  reflexa  »  •» 

bryo,  surrounded  by  its  amnion  and  chorion,  far  formed  out  of  pre^xistins  structnrcf;  Ix-: 

becomes  securely  anchored  in  the  midst  of  its  much  i:i  also  due  to  the  further  dcvdoparBt 

little  chamber,  through  the  instrumentality  of  of  the  elemental  decidual  tissues;  and  to  (m 

the  villi,  which,  spreading  in  all  directions,  growth  of  these,  the  fatfge  rmacoiar  mf^v 

may  be  compared  to  the  rays  of  the  geometric  which  the  reflexa  at  first  receives^  doDteir»» 

spider*s  web.  contributes.     The  little  point,  of  umNliru^. 

Thus  to  receive,  to  protect,  and  support  observed  sometimes  at  the  upper  pok  of  tbe 

the  ovum,  and  to  prevent  its  escape  from  the  (cttal  chamber,  may  mark  the  spot  at  w^x 

uterus,  appears  to  be  the  first  object  of  the  upon  either  of  the  foresoing  bypotheKs»  (be 

formation  by  the  reflected  decidua  of  a  sepa*  ovum  first  entered  the  decidua. 
rate  foetal  chamber  (Jig.  iSS.).  Another  question  which  has  never  hnr* 

Ultimately,  as  the  ovum  grows,  the  base  of  satisfiu:torily  determined,  relatca  to  thr  o^- 

its  chamber  expands,  and  here  takes  nbice  a  matefiite  of  the  decidua  reflexa.    Dr.  Hostir 

more  dense  and   rapid  growth  of  decidua.  from  observing  that,  at  the  time  of  birth,  oc] 

This  is  the  part  commonly  termed  the  decidua  one  layer  of  decidua  can  be  found  npoa  t» 

teroima.     Here  the  chorion  villi,  which  now  secundines,  supposed  that,  after  a  certain  pf» 

form  large  ramified  groups,  attach  themselves,  riod  of  pregnancy,  the  decidua  vers  smI  n^ 

and  from  the  margins  of  the  collections  of  Acxa,  having  come  Into  contact,  tiaitci!  *" 

sulci  just  described,  into  which  the  villi  pene-  Torm  one  membrane.    Doubting  this  eipbn*- 

trate,  and  which  are  now  much  extended,  tion,  I  have  made  nuny  observations,  ««*  • 

there  proceed  offsets  w  dissepiments  of  de-  view  to  settle  this  point ;  and  from  thew  I 
cidual  structure.    These  dip  down  between 

the  groups  of  villi  sometimes  as  far  as  the        •  While  th«e  shesU  sre  mmmmt  tb»  fw^  I  k«"* 

m^irtrnt**,    rS   »k*    ^aham     •««!     Al^iA^   *!...*  re«eivsd  the  last  part  «f  OtS»  Faak«*t  *  I^r^*^ 


surface    of   the   chorion,   and    divide  that    j     im.    •  ,    .  « lo—  .      ,.  ,.  .w 

.hid.  w«  fomcriy  one  coo.in«o«,  collec-    ?i::;,^5K'Xx»p(«w"b^tt:. -*•».♦. 

tion   of    ranufied  chonon    tnngea,  mto   the     indeed,  is  the  only  one  ytc  kiwwa. 
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am  Mtiified  that  no  such  union  takes  place;  deddua,  and  the  chief  {lurpocet  of  these,  hav- 
Iwt  tbu,  when  the  deciduu  reRexa  has  ful-  iiv  been  aiated,  the  hiatological  peculiaritieii 
filled  the  officea  already  auigned  to  it,  ard     will   now   be   bnefly   described.     The   lining 


e  vascular,  bo  that  no  further  membrane  of  the  uterus,  from  infancy  on- 

adJition  of  material  to  it  can  take  place,  it  wards,  is  composed,  as  already  thown,  of  free 

becomea,  after  the  fifth  or  sixth  month,  so  elementary  corpuscles  or  nuclei,  contractile 

completely  atteouated  bv  distensbn  from  the  fibre  cells,  amorphous  tissue  and  epithelium, 

growth  of  the  ovum  witniD,  that  it  is  reduced  together  with  capillary  vessels,  and  the  tor- 

to  a  mere  film,  of  which  the  only  trace  left  tuoua  canals  termed  uterine  glands.     These 

at,  or  indeed  before,  birth,  is  a  narrow  frill  undergo  important  modificaiions,  which  serve 

still  diacoverahle  at  the  mar^n  of  the  placenta  to  explain  the  great  and  rapid  growth  of  the 

between  the  decidiia  vera  and  the  chorion,  decidua   during    pregnancy.      According    to 

But  the  deddua  lining  the  uterine  walls  con-  Schneder  van  der  Koik,  who  has  traced  and 

tinues  vascular  to  the  last ;  and  this  alone  figured  with  great  care  the  several  stages  of 

constitutes  the  memhrBrw  a  part  of  which  at  development  of  these  elemental  tissues,  the 

birth  is  fijund  adherent  to  the  outer  siirfiice  of  celts  of  the  decidua,  surrounding  an  ovum  of 

the  chorion,  anil  which  Dr.  Hunter,  Irom  ob-  about  three  weeks,  situated  nearest  the  villi, 

serving  that   It   now   consisted  of  only  one  have  already  undergone  considerable  enlarge- 

tayer.  Imagined  was  formed  of  the  two  de-  ment.     These  occurred  in  the  form  of  oval 


inlted  together.  nucleated   cells    {fig.  4M.  B  a),   with  fine 

nmotogy  ofUe  decidua.  —  The  morpholo-    nuclei  and  fat  granules,  5,  intermixed;  whr'- 

gical  chaogei  effbcied  during  pregnancy  in  the    in  the  layer  of  the  daddua,  still  deeper,  o< 


curred  longer  cells,  that  were  already  begiu- 
F^.  454.  nine  to  form  fibres. 

_  ■  In  an  ovum  of  five  weeks,  wmilar  cells  were 

found,  in  a  further  stage  of  development.  In 
the  superficial  decidual  layers,  the  oval  cells, 
C  a,  were  filled  with  granules,  and  contained 
a  nucleus,  and  some  a  nucleolus.  In  the 
deeper  layers,  as  before,  the  cells  had  become 
more  elongated,  C  b.  In  and  between  all 
these  cells  were  numerous  minute  bt  granules, 
and  among  the  cells  lay  fine  nuclei.  The 
openings  of  the  utricular  glands,  H,  nhicfa 
were  surrounded  by  enlarged  epithelial  cells, 
were  now  considerably  expanded,  as  compared 
with  their  usual  condjtioo  previous  to  im- 
pr^nation,  A. 

At  two  months,  the  Increase  in  siae  of  the 
oval  cells,  B  a,  now  abundantly  furnished  with 
fst  granules,  was  still  more  marked.  These 
were  developed  into  long  cells,  h,  which  were 
found  composing  those  valve-like  membra- 
nous septa  formed  now  everywhere  on  the 
deeper  deciduel  layer,as  already  described,^, 
458. 

From  thi*  period  onwards,  the  development 
of  the  celts  proceeds  more  and  more  rapidly, 
until  those  In  the  deoter  layers  become  trans- 
formed into  fibres,  wnich  it  is  impossible  to 
distinguish,  under  the  microscope,  from  the 
peculiar  contractile  fibre  cellaof  the  true  mus- 
cular structure. 

In  the  ninth  month  are  ibuod  colossal  fibre 
„  unimpregnsted    cells.  Fa,  which  are  rarely  seen  beyond  the 

*'"'n"^f?™™"'*^'*'"'^l,'1'!u'^~l''"  nia^n  of  the  placenta.  These  were  very 
::^''J;j'ord'nS«?,?»ir.'r*!f'rg;rd^^  tnmsparent,  and  exhibited,  «,me  o«>,  and 
tMos;  e.eslls,thHn  >d«p«t  Uj<r.  <loDKSi«d  snd  some  two,  nucleoh.  A  remarkable  three- 
iM-^inoiiig  tolormfibrMi  c,  tbcMmc  from  u  ovnm  pointed  cell  Is  sometimes  also  observed,  Fb. 
irf  fiT«  wMks;  a,  roand  ud  ovsl  cells,  much  en-  Fibres  of  fibrous  tissue  occur  everywhere,  and 
1*»K«I.  aad  cootslmnft  nnclei  snd  fit  grsDulsiions  between  them  small  cells  and  nuclei.  The 
I;™  ,^~ritrifV«^rr«?Ja'/^:;.'t.«::S::  utncularglands  have  long  ceased  to  be  dis- 
oVwm.  mach  cal«rg«d  u  comparsd  with  *i  a.  cermblc  m  the  advanced  st»^  of  pregnancy. 
nsafsfs>  of  a  valvnlsr  opaaing  in  a  dMper  layer  of  According  to  the  observations,  however,  of 
I  b«  daadoa,  flnm  an  oviun  <A  two  nnoUu ;  at  b,  Rcdin,  Kobin;  and  Kilian,  from  the  fourth  or 
I  b«  c^b  hava  bscoiM  doogaial.  st  a  they  ■»  filled     giy,  ,^n,|,  onwards,  the  deddua  begins  lo 

B<M!l«>s,  H»  bsTing  oHi  iDd  othoTs  two  DDclMili ;     '<>  !*>«  penod.  It  had  exhibite<^  and  becomea 
atrophied,  and  leas  nfmly  adherent  to  the 
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uterine  walk ;  while,  between  it  and  the  mus-  tened  vetna  and  ainuaee,  alieady  deacribed  ai 

cular  parietes,  there  appears  a  new  fonnation  observable  in  the  uterus  during  the  latter  pc* 

of  decidua,  at  first  soft  and  delicate,  but  which  riods  of  pregnancy  (  fig,  449.). 
gradually  acquires  the  peculiar  characteristics        These  flattened  tbin^waUed  font  are  uw- 

of  that  membrane.    Tnis  layer  is  not  thrown  allv  empty,  or  contain  a  few  unadbcreat  coi- 

off  at  birth,  nor  dispersed  in  the  lochia,  but  guuu   Those,  however,  which  occupj  ihc  vm 

remains  attached  to  the  inner  uterine  surface,  of  attachment  of  the  placenta,  where  thei  »t 

and  forms  the  foundation  of  the  new  mucous  much  larger  than  in  anjr  other  siuialioa,  «i 

membrane,  with  which,  after  labour,  the  ute-  filled  with  dark  or  creyisb-red  dots  adherat 

rus  is  furnished.     M.  Robin  supposes  that  to  their  walls,  and  cfosing  their  oiouthi»«lndi 

this  new  soft  layer  is  often  mistaken  for  a  terminate  directly  upon  the  uterine  cavity, 
product  of  inflammation  occurring  in  puer-        Theperitoneal  coat  of  the  recently  aapcied 

pera!  and  other  uterine  maladies.  uterus  is  of  a  pale  pinkish-white  cqIqw,  sad 

e.  The  uierus  after  partwrition,  presents  a  smooth,  shining,  and  ia  ptrti  t 

Immediately  after    labour,  the    uterus,  if  slightly  wrinkled  surface.    It  is  thi^cr  Md 

entirely  empty,  occupies  the  whole  of  the  less  diaphanous  than  the  same  nwobrsae  be- 

pelvic  cavity,  together  with  the  lower  portion  fore  labour. 

of  the  hypogastric  r^on.     The  bulk  of  the        The  proceti  of  mvoimHom,  — >  No  rapid  or 

organ  varies  in  diflerent  individuals,  and  is  material  alteration  in  the  sise  or  coayoatioii 

considerably  greater  after  twin  or  multiple  of  the  organ  occurs  during  the  first  kv  dm 

pregnancy.  after  labour.    In  the  coarse  of  the  fim  vea. 

The  tissues  senerallf  are  of  a  redder  colour,  however,  commences  a  seriea  of  ia^wiriiBt 

and  softer,  and  more  easily  lacerable  than  in  and  interesting  processes,  continued  duras 

the  unimpregnated  condition  ;  those  of  the  the  greater  portion  of  the  two  montki  iaiiBr> 

cervix  being  usually  more  lax  than  those  of  diately  following  labour,  and  having  for  thdr 

the  body,  from  infiltration  of  serum,  and  oc-  object  the  restoration  of  the  uterus  to  a  cos* 

casionally,  in  parts,  of  blood.  dition  similar  to,  though  not  idcntiotl  vitli, 

The  cervical  mucous  membrane,  which  is  its  state  before  impregnation.    These  cfaaa^ 

retained*,  after  labour  exhibits  here  and  there  consist  in  a  gradual  diminutioo  in  the  vq^^ 

sometimes  slight  lacerations,  extending  occa-  and  dimensions  of  the  oi|^  accompsnied  bj 

sionally  into,  or  through,  the  proper  tissue  of  a  corresponding  metamorpbosia  and  ttkiBstt 

the  part.   In  other  respects,  the  internal  aspect  reconstruction  of  its  tissues.    They  togcikcr 

of  the  cemcal  canal  resembles  that  of  the  constitute  the  process  commonly  Icnaed  tbc 

same  part  in  the  last  month  of  gestation,  ex-  involution  of  the  uterus,  which  will  aov  be 

cept  tnat  the  large  and  voluminous  plicae  (Jig.  examined. 

446.)  have  become  folded  out  and  flattened        Changes  m  dtmennont  amd  weigfd. — Accord* 

during  the  previous  act  of  labour.     Around  ing  to  repeated  estimates  made  bjr  Hodil 

the  marein  of  the  internal  os  uteri  may  be  the  weight  of  the  uterus,  immediately  sftr* 

seen  a  thin  ragged  fringe  marking  the  point  labour,  ranges  from  lib.  6— 7ot.,ontinBn.v 

from  which  the  decidua,  here  usually  much  to  2  lbs.  5 — ^7oz.;  the  latter  being  the  vc^ 

attenuated,  had  been  torn  away.  after  twin  labour. 

The  entire  uterine  cavity  is  denuded ;  it        The  dimensions  depend  upon  the  degree  cf 

presents  everywhere,  except  at  the  placental  contraction.     Under  ordinary  circosBstaoccs 

space,  a  rough,  flocculent,  and  somerimes  the  entire  length  is  8 — 10  inches,  and  tk 

honeycomb-like  surface,  caused  by  the  de-  thickness  of  the  parietes  I  inch.    TheM  fr^ 

tachment  of  a  portion  of  the  decidua  and  its  changes  in  the  dimensioDs  of  the  orpa,  * 

discharge  along  with  the  foetal  membranes,  compared  with  the  state  previous  to  bbmr. 

Another  portion  remains  covering  the  mus-  are  effected  eolelv  by  the  cootnctioQ  of  the 

cular  structure  of  the  uterus,  but  is  in  parts  uterine  fibre.     They  conaiat  chicAy  ia  s  rv» 

so  thin,  that  the  latter  appears  to  be  left  arrangement  of  rdative  poeitioo  in  the  t^m- 

nearly  bare.  ponent  tissues,  by  which,  while  the  cdcr 

The  suHace  to  which  the  placenta  had  substance  of  the  uterus  remains  uodimiBBk^ 

been  attached  forms  usually  one-third  of  the  its  lenpth  and  breadth  are  greatly  redaccd,  mi 

entire  inner   superficies  of  the  contracted  the  thickness  of  the  porietea  tofTcyondt*.' 

uierus.    This,  which  is  termed  the  placental  increased.     In  one  respect,  however,  the  ^^ 

space,  u  easily  distinguished  by  its  uneven,  tire  bulk  and  weight  are  lesa  than  the;  ^^ 

rugged,  and  somewhat  nodulated  appearance;  before  hibour,  because  a  much  smallrr  ^u^* 

caused  chiefly  by  the  presence  o\  numerous  tity  of  blood  now  circulates  in  the  walk  bu: 

large  veins,  whose  truncated  orifices  obstructed  the  solids  remain  unaltered, 
by  coagula  here  protrude  slightly  above  the        At  the  end  of  the  first  week,  the  ilimaiaria 

general  level.  of  the  organ  is  not  verv  conskler^bk.   fa> 

Upon  section,  the  uterine  walls  exhibit  weight  is  merely  reduced  iroa  I X^  6*Tm- 

evervwhere  the  same  laminated  arrangement  to  1  lb.  3— 4os.    At  the  end  of  the  tecvBi 

of  the  proper  tissues,  with  numerous  inter-  week,  the  rate  of  diminutioQ  is  fiwad  to  hs»r 

mediately  lying  tortuous  arteries  and  flat-  been  much  more  rapM ;  the  orvan  now  *cth> 

only  10—1  los.   At  the  end  of  the  fifth  srtl 

•  For  the  dincnasion  of  this  qaesUoD,  see  the  ^-^ot.;  and  in  the  course  of  the  w^^**' 

wofftA   of  Heachl,   Bobhi,  and   Kilisn,  hereafter  month,  it  is  reduced  to  its  ordinary  wv^  ** 

I'X'^^d.  j|  to  2|os.;  but  it  never  entirely  rt^pa*  t^ 
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t  of  lAc  coin 
~  The  first  and  immediate  re- 
le  of  the  uterus,  nfier  parturition, 
n  just  Btaled  to  <lep«nd  upon  mere 
ioD  of  the  uterine  filire.  But  con- 
irictioq  alane  irill  not  account  for  those  great 
■ad  remarkable  reduction!  in  the  dimension! 
dT  the  organ  which  hare  been  just  described. 
The  true  explanation  of  these  phcnomenA  is 
liiniished  b;  a  series  of  metAmorphoses  affect- 
it^  more  or  leas  the  entire  uterine  tissues,  by 
■bicfa  the  greater  portion  of  those  structures 
vfaicb  hs>e  been  formed  durii^  pregoancv, 
become  dtsinte^ted  and  removed,  while 
Qthcr  and  new  tisanes  are  developed  in  their 

In  these  metamorphoses,  the  colossal  fibre 
cdU,  which  form  the  great  bulk  of  the  newly 
silded  material,  play  the  most  important  part. 
These  have  been  traced,  during  cneir  develop' 
Dent  in  pregnancy,  from  the  small  fusiform 
cell  of  the  unimpregnated  uterus  to  the  fullv 
Tormedfibreof  theorganatterm.  The  growth 
of  these  proceeds  pari  pattu  with  that  of  the 
r(eliii,  Ibr  whose  expulsion  thev  are  destined ; 
and  this  act  bnng  accomplisned,  tbeir  de- 
■Iniction  aod  remonl  becomes  a  necessary 
prrlnde  to  the  rccomposition  of  the  entire 
oi|Bn  upon  the  same  type  as  before  impreg- 
tiaiion.  Id  this  respect,  the  aggr^ate  forina- 
lion  of  fibre  cell  is  comparabl"  '"  ''">  'Im"-'" 
bom,  the  plncenta  and  other  si 


fERUS  —  (Dbtblopmrnt). 
eristic  of  the    of  their  tenuity,  are  the  first  ti 
tegration. 


^^ 


® 


having  served  the  purpose  of  tbeir  formation, 
wmJ  being  incapable  of  suffering  retrogression, 
become  oducous,  with  this  difference,  how- 
erer,  that  the  one  chis*  of  structure  being 
thrown  off  in  a  mass,  the  act  of  neparation  is 
striking  and  obvious  ;  while  the  deciduous 
process  in  the  other  is  gradual  and  fragmental, 
and  can  only  be  discovered  by  the  most  pa- 
tient and  okTuI  scrutiny. 

The  disintcpation  and  removal  of  the  ute- 
rine mustular  fibre  is  effected,  first,  by  the 
tnAsforoMtion  of  each  fibre  into  molecular 
Eu.  This  process  di*e»  not  commence  earlier 
than  the  fourth  or  sixth  day  after  labour,  and 
not  later  than  the  eighth  day.  Certain  dif- 
frrencea  are  observab^  in  the  order  of  retro- 
eresMon.  Thus  the  process  begins  somewhat 
later  in  the  inner  than  in  the  outer  lomins, 
while  tbe  cervix  remains  unchanged  a  few 
diiys  longer  than  the  body.  In  the  individual 
6bm,  the  process  of  decay  begins  at  man^ 
p«Hnts  aimultaneously.  The  fibre*  lose  iheir 
■inuoua  outline  and  become  paler;  while 
within  tbeni  appear  yellow  oil  granules, 
commonly  arranged  in  rows.  The  nucleus  of 
■he  fibre  ■•  pale,  but  distinct,  until  it  becomes 
obsctired  by  tbe  mcrease  of  the  oil  granules; 
while  the  exixemitiea  of  the  cells,  on  account 
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■,  Had  tvttmaltf 

a,  the  old  fibres  Sited  with  fat  eraaaUtiinis 
1  —  i  weeki  afl«r  doljvsry;  b,  dvrdovmeDt  of 
asw  flbre*  in  different  stages,  aboot  tha  fbortb 

Durii^  the  second  and  third  week,  the 
process  of  disintegration  continues ;  and  it  is 
probable  that  a  considerable  absorption  cif 
effete  material  now  taken  place,  siticeitis  not 
easy  to  explain  otherwise  that  rapid  diminu- 
tion in  bulk,  especially  in  the  second  week, 
which  the  entire  organ  undergoes,  as  shown 
by  the  calcuUtion  of  wdghta  already  given. 
As  a  result  of  these  molecular  changes,  the 
uterus  now  loses  its  reddish  colour,  and  be- 
comes of  a  dirty  yellow,  and  is  at  the  same 
time  more  easily  laccrable. 

In  the  course  of  the  fourth  week,  and  pos- 
sibly sometimes  durins  the  third,  there  ap- 
peals, in  the  midst  of  the  now  degenerated 
fibres,  the  first  traces  of  a  new  formation  of 
uterine  substance.  These  occur  first  in  the 
form  of  cell  nuclei,  which  are  concurrently 
developed  at  several  points;  end  gradually, 
while  the  lost  portions  of  the  old  muscular 
coat  are  being  disintegrated  and  absorbed, 
acquire  tbe  character  of  the  new  muscular 
fibre  cells  {fig.  456.  b}.  So  that,  by  the  end 
ofthe  second  month,  the  reconstruction  of  this 
portion  of  the  uterine  substance  i*  orten  cooi- 
plete. 

The  dia integration  of  the  reoiMns  of  the 
decidua,  and  the  reconstruction  of  the  lining 
membrane  of  the  uterus,  which  had  been  re- 
moved during  the  act  of  birth,  is  effected  by  a 
process  very  similar  to  that  just  described. 

With  regard,  first,  to  that  portion  of  the 
inner  uterine  superScies,  which  had  been  co> 
vered  by  (he  placenta,  it  is  observed  that  this 
undergoes  a  somewhat  slow  retrogression. 
The  veins,  filled  by  thick  clots  in  the  normal 
state  in  conseijuence  of  the  progressive  invo- 
lution of  the  intermediate  uterine  substance, 
occasion  here  a  mariied  prolnision ;  so  that 
very  oflen,  afler  four  or  six  weeks,  the  pla- 
cental space  fornu  an  elevated  spot  of  twice 
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uterine  walls;  wliile,  between  it  and  themus-  tened  veins  and  sinuses*   ^  / 

cular  parictcs,  there  a|)pears  a  new  formation  observable  in  theuterii^   ^    ^ 

of  decidua,  at  first  soft  and  delicate,  but  which  riods  of  pregnancy  C         t    -^ 
i»radually  acquires  the  peculiar  characteristics         These  flattened^  J        f  ^ 

of  that  inenibrane.     This  layer  is  not  thrown  ally  empty,  or  f  |  .^        ^     / 

off  at  birth,  nor  dispersed  in  the  lochia,  but  gula.    Those  ^  %.  T"       ^    1 

remains  attached  to  the  inner  uterine  surface,  ofattachm*^  ^   -  5   ^        ^     ? 

and  forms  the  foundation  of  the  new  mucous  much  lar  ^  $   |  ^    '    ^^  ^    ? 

membrane,  with  which,  after  labour,  the  ute-  filled  v  '^  ?   '^  ^  '^^  '^,     \ 

riis  is  furnished.     M.  Robin   sup[)Oses    that  to  th  ^   '  I  <     5 

this  new  soft  layer  is  often  nn'staken  for  a  ter  -  I 

product  of  inHanunation  occurring  in  puer- 
peral and  other  uterine  maladies.  ..    r-"^  -  ^ 

r.   The  iilcnts  after  parturitiort.  ,v '"  ^        -  "^        f 

Inmiediately  after    labour,  the    uterus.  ^/ -*"'       .»^^  ^,       ^ 

entirely    enipty,   occupies    the  whole  of  >     ;  ^'  '         ^' 

pelvic  cavity,  together  with  the  lower  p-'\.-»" 
oi  the  hypogastric  region.     The  buU'  ^-'" 
organ   varies  in  different  individua'  ,-     '     . 

considerably  greater  after   twin  *  '^ 

pregnancy.  ^  j: 

Th  e  ti  ss  u  es  generally  a  re  of  »  -   -  ^--  - 

and  softer,  and  more  easily  If 
the  unimpregnated  conditir.' 

cervix  being  usually  more  /  _  unronwr-       '^ 

the  body,  from  infiltnitir    ,  .^uU  of  both  ii,  dt^i        I 

casionally,  in  parts,  of »     /  ...  ur  reconstruction  of  certain  to-       I 

The  cervical  mucr     ;  •  ^^a  of  the  uterus,  more  or  less  compete 

retained*,  after  labo  '  ^,p.  takes  place.  ' 

sometimes  slight  l*  . .  ,,  of  that        With   regard  to  the  muscuUr  co%t,  ii  k       \ 

sionally  into,  or  ^  .^it  attached  to  perhaps  not  any  overstatement  of  the  fact  to        ' 

the  part.    In  oth  ^y^d  by  fatty  trans-  say  that  each  ovum  is  provided  nith  its  o^        ' 

of  the  cen-icT  ..,ny  of  the  products  are  series  of  fibres  for  the  purpose  of  efiectinj  b 

same  part  id  ^  lochia,     Schroeder  van  der  e.\pulsion,  and  that  these,  after  partuntx^r 

ceptthat  tr      _,i  t^jg  process  as  it  occurs  in  entirely  disappear,  or  at  least  can  no  lofvrtf 

446.)  hay     ^  e^ils  and  fibres,  which  form  so  be  recognised,  while  a  new  series  of  eiubn^ 

dunng  ^^^rtion  of  the  decidua.     Those  very  nic  or  undeveloped  forms   appears  in  thej 

the  m'   ^^,^j,  tells,  which  are  visible  in  it  up  to  place.     The  same  may  also  be  said  of  the 

Jf®"     J//)th  nxmth  ot  pregnancy,  are  no  longer  decidua,  though  with  certain  diflR^rences  as  to 

"^   '/«•  ft)H"^^  *'^*'"*  o''  *»^e  days  after  labour,  the  time  and  mode  of  its  destruction  and  rv- 

*^*    ^..,1  they  appear  to  be  tran>fornjed  into  long  novation.    Regarding  the  fibrous  tissue  of  the 

^/is  through  an  abundant  fatty  transforma-  uterus,  little  has  been  determined  with  accu- 

^/i'ln  wriiicli  progressively  continues,  until,  by  racy  ;  but  enough  has  been  observed  to  ren- 

j/,f  increasing  development  of  the  oil  granules  der  it  probable  that  this  also,  to  a  certiin 

^,iJ  the  corresponding  diminution  of  the  cells  extent,  becomes  subject  to  fatty  transforsM. 

.,nd  fibres,  the  situation  of  the  latter  can  ulti-  tion.    The  blood-vessels  appear  to  be  likeirij^ 

inately  only  be  discovered  by  the  htill  existing  partly  involved  in  a  similar  process,  althouj^i 

longitudinal  direction  of  the  fat  nuclei,  while  their  principal  trunks  probably  suficy  bat  little 

all  traces  oi  a  cell  wail  have  entirely  disiip-  change  beyond  a  material  diminutioa  of  size. 

pcared.  The  peritoneum  is  that  tissue  which  undent 

\\  ithout  the  aid  of  the  microscope,  how-  the  least  apparent  alteration.     It  preserres, 

evt  r,  it  may  be  seen  that,  a  few  days  after  however,  a  thickness   proportionate  to  the 

labour,  the  entire  inner  surface  of  the  uterus  reduced  bulk  of  the  organ,  and  consequentlv 

is  covered  by  a  more  or  less  red  soft  pulpy  it  must  suffer  a  corre.sponding  involatioo.    *        ' 
substance,  which   has   the  same   anatomical         Hoarding  the  puerperal  alterations  in  tJie       ! 

composition  as  the  decidua.     This,  which  is  nervous  system  of  the  human  uterus,  but  little 

considered  b\  some  physiologists  as  identical  is  known.     Kilianf,  after  examining  i  spec 

with  the  la\er  of  ikcidua  already  described,  cimen  at  eight,  and  another  at  twdve  divs        \ 

as  formed,  according  to   Kilian,  Robin,  and  after  labour,  as  well  as  the  utenis  of  naif        • 

others,  iis  early  as  the  fourth  or  fifth  month  animals  at  different  periods,  arrived  at  Qodel 

of  izcstatitMi,  is  not  discharged  after  labour,  finite  conclusions.    He  thinks  itinthehviiest 

but  becomes  the  seat  of  that  reparatory  pro-  degree  doubtful,  that,  in  the  puerpenl  state,  ' 

cess,  by  which  the  restoration  of  the  mucous  the  nerve  fibres  undei^o  the  same  involutjoo  1 

membrane  upon  the  uterine  body  is  effected,  process  as  the  other  tissues;  yii.  that  tlje 

Between  the  twentieth  and  thirtieth  day,  this  old  fibres  are  entirely  destroyed,  and  becow 

layer  begins  to  resume  the  character  of  a  nni-  replaced  by  a  new,  younger,  or  embrJoia/ 
cons  membrane.    It  is  at  first  morei.ulpv,  and        »  ^v.  mv      .u  .i  *    i„  *.     /. 

^fter,  and  thicker  than  mucous  membrane  in  pr..nLv  ^^  *«  "**  to  be  taddori,, 

normal  state.     The  vessels  become  distinct        \  Loc'ciL 
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nnallMieuKldiDwiwaDachBractemtJcorthe  or  their  tenuitj',  are  the  first  to  suffer  ili»iii> 
rirda  ttaCe.  tegration. 

ibiMmerjalmu  and  mtorxUiim  of  the  ana-  pfg^  4^5, 

peitnit  timet.  —  The  firrt  and  immediate  re- 
ihiction  in  liie  of  the  uterui,  after  ))arturitiDii, 
hu  been  just  italed  to  depend  upon  mere 
cootraction  of  the  uterine  fibre.  But  con- 
(nclioD  atone  will  not  account  for  those  great 
■nd  remarkable  reduction*  in  the  dimeDsions 
of  ifae  orgBD  which  haire  been  juit  described. 
Tbc  true  explanation  of  these  phenomena  is 
Aimiihed  by  a  aedea  of  metanori^ates  affect- 
ing ntore  or  lea*  the  entire  uterine  tissues,  by 
wEicb  the  greater  portion  of  those  structures 
which  hare  been  formed  during  pregnancy, 
becooie    disiate^ted    and    removed,   -*--'- 

other  and ' ■ 

place.* 

Id  tbe»e  metamorphoses,  the  coloasal  fibre 
cells,  which  form  the  great  bulk  of  the  newly 
added  material,  play  the  moat  important  part, 
Ihese  have  been  traced,  during  tbeir  develop- 
meat  in  pregnancy,  from  [he  small  fusiforin 
cell  of  tiK  unimpregnated  uterus  to  the  fully 
rormedfibreof  theorgan  at  term.    Thegrowlh    j__^   -^^. 
of  tfaeae  proceeds  jari  pauu  with  that  of  the    „eir  Gbr«s  in 
fxtus,  hr  whose  eipuUion  thev  aro  destined ;    weak. 
lod  this  act   being   accomplished,   their  de- 

Mniclbn  and  removal  becomes  ■  necessary  Duniw  the  second  and  third  week,  the 
prrlude  to  the  reeompMition  of  the  entire  P'ocew  of  dismiegration  continuea  ;  and  it  u 
organ  upon  the  same  type  as  before  impreg-    probable   that  a  considerable   absorpti 

nation.     In  this  respect,  the  aggrwite  forma-    enete  matenul  "—  -'—  -i---   • 

■■-  -'  "- "  ■-  -imparable  to  the  deer'-     ^'^  '"  ""'" 


#  tisiiies  are  developed  in  thrir 


Prwn*  ofncolntiim  or  dumfegrotiim,  ami  rrmwiJ  cf 
lMtiitinK_fibrta/ltrpaniiraioii.  (Afttr  HaM.) 
ha  old  Bbr<a  filled  with  fat  rrutuUtioiia 
w«eki  after  deHrery ;  b,  drvdopmrnt  of 
L —  -_    i  „_ ilai^  abOBt  tM  fourth 


>n  of  fibre  cell 
horn,  the  placenta  and  other  structures  which, 
hariog  served  the  purpose  of  their  fonnation, 
and  beii^  incapable  or  suffering  retrogression, 
become  caducous,  with  this  difference,  how- 
erer,  that  the  one  class  of  structure  being 
ihrowa  off  in  a  masa,  the  act  of  separation  is 
•Iriking  and  obvious  ;  while  the  deciduous 
proceas  in  the  other  is  gradual  and  fragmental. 
Slid  can  only  be  discovered  by  the  most  pa- 
tient  and  canAil  scrutiny. 

The  dtsintegration  and  removal  of  the  ute- 
rine muaculsr  fibre  is  effected,  first,  by  thi 
transfiMiDBtion  of  each  fibre  '   '  '       ' 


takes  place,  si 
easy  to  explain  otherwise  that  rapid  diminu- 
tion in  bulk,  especially  in  the  second  week, 
which  the  entire  oi^n  undergoes,  as  shown 
by  the  calculation  of  weights  already  given. 
As  a  result  of  these  molecular  changes,  the 
utenia  now  loses  its  reddish  colour,  and  be- 
comes of  a  dirty  yellow,  and  is  at  the  same 
time  more  easily  lacerable. 

In  the  course  of  the  (burlh  week,  and  pos- 
sibly sometimes  durine  the  third,  there  ap- 
pears, in  the  midst  of  the  now  degenerated 
fibres,  the  first  traces  of  a  new  formation  of 
,ui    uterine  substance.    These  occur  first  in  the 
ij^    form   of  cell  nuclei,  which  are  concurrently 


-.     Thii  procesa  does  not  commence  earUer  developed  at  several  points ;  and  gradually, 

than  the  fourth  or  sixth  day  after  labour,  and  '*•>''«  ''"'  '»*'  portions  of  the  oU  muscular 

not  later  thM)  the  dghth  day.     Certain  dif-  cool  are  beinB  disintegrated   and   absorbed, 

fermces  are  obserTabfe  in  the  order  of  retro-  "qu'"  the  character  of  the  new  muscular 

resMoo.    ThuB  the  process  begins  somewhat  fibre  cells  (j%.  455.  6).    So  that,  h^  the  end 

Wer  in  the  inner  than  in  the  outer  lamina,  of  the  second  month,  the  reconstrucUon  of  this 

while  the  cerrix  remains  unchanged  a  few  portion  of  the  utenne  substance  is  often  com- 

diyi  ktnacr  than  the  body.    In  the  individual  P'^^-      ,.  . 

threa,  the  process  of  decay  b««ina  at  many  The  disintegration  of  the  remains  of  the 
points  simultaneously.  The  fibres  lose  thei  deciJua,  and  the  reconstruction  of  the  lining 
■inuouB  outline,  and  become  iwler;  while  membrane  of  the  uterus,  which  had  been  re- 
within  them  appear  yellow  oil  granules,  moved  during  the  act  of  birth,  is  effected  by  a 
commonly  arrwiged  in  rtjwa.  The  nucleus  of  process  very  similar  to  that  just  descnbed. 
the  fibre  ■■  pale,  but  distinct,  untU  it  becomes  .  "  "•>  regard,  first,  to  that  portion  of  the 
obfcured  by  the  increase  of  the  oU  granules ;  ">ner  utenne  superficiM,  which  had  been  co- 
while  ihe  extremities  of  the  cells,  on  account  '^ed  by  the  placenta,  it  is  observed  that  this 
undergoes  a  somewhat  stow  retrogression. 
*  Oa  tbb  sabj«ct  the  ftillowini  ouy  be  consalted  The  VL'ins,  filled  by  thick  clots  in  the  normal 
■ilh  advantusi  — Dr.  R.  HckEI,  -Uatcnuchun-  state  in  consequence  of  the  prcwressive  invo- 
K«n  Dber  das  Verliilta  da  men«ilkhen  Uienu  \aiion  of  the  intermediate  utenne  substance. 
«-dl-*rtd«^  Aerate  su  Wien.  IBig.  a  ii.  ««"°"  l"^™  "  marked  protrusion  j  so  that 
tK8. ;  F.  U.  KUias.  -  Die  Stractor  d«  ITtem.  bei  very  often,  after  four  or  six  weeks,  the  pla- 
Thierca,"  far.  cii.  i  Sdintdcr  too  dw  Kolk,  tec  rif.  cental  space  forms  an  elevated  spot  of  twice 
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the  circumference  of  a  dollar.     Finally,  how-  in  it  about  the  third  week»  and  aometiiBei  gCill 

ever,  these  coagula  are  removed,  and,  together  later.    Previous  to  this,  the  blood  appears  to 

with  the  veins,  disappear,  while  the  place  sinks  be  contained  in  simple  chanoeis  between  the 

to  the  level  of  the  surrounding  parts ;  and,  elongating  cells. 

afler  becoming  smooth  and  receiving  an  in-  The  epithelium  is  as  yet  hardly 

vestment  of  mucous  membrane,  is  generally  By  scraping  the  inner  sorfrce  of  tbe 

no  longer  discernible.     The  restoration  of  twenty  days  after  labour,  SchraedcrfoaiHisCifl 

the  placental  space  to  its  former  condition  only  the  remains  of  half  decomposed  cdh. 

does  not,  however,  always  proceed  normally.  But  no  new  cells  with  cilia  could  be  ycc 

Sometimes,  in  consequence  of  excessive  acti-  certainty  discovered. 

vity  in  the  process  of  reconstruction,  hyper-  The  utricular  glands  make  their 

trophic  growths  of  the  new  material  take  last  of  all.     In  several  cai 

place ;  so  that,  several  months  after  labour,  a  them  completely  fonmMl  at  the  end  of  iIm 

tumour  of  more  or  less  considerable  size,  second  month ;  but  previous  to  this, 

formed  at  the  expense  of  the  uterine  tissues,  velopment  could  not  be  traced.* 

is  found  to  occupy  the  original  seat  of  the  Fmally,  it  may  be  said  that  the 

placenta.     I  have  satisfied  myself  by  several  of  the  mucous  membrane,  with  all  its 

microscopic  examinations  of  the  correctness  structures,  is  completed  about  the 

of  Hescbl's  opinion,  that  in  this  way  are  seventieth  day  after  delivery,  i.  e.  by  the 

formed    some  of   those    anomalous-looking  that  the  uterus  is  reduced  to  its  nonoal  balk 

fleshy  substances  which  are  occasionally  dis-  Thus  it  appears,  that  the  act  of  inrolBtMM 

charged  from  the  uterus,  and  are  regarded  as  consists  in  two  processes,  which 

moles.  rently  performed,  yet  with  opposite 

The  hUloiogical  changes,  which  take  place  For  the  act  of  reconstruction 

after  labour  in  the  tissues  lying  internally  to  menced  long  before  the  retrograde 

the  muscular  coat,  up  to  the  complete  resto-  phosis  is  complete,  the  result  of  both 

ration  of  the  mucous  membrane,  have  been  a  restitution  or  reconatructioa  of  e 

examined  by  many  observers,   not  always,  sues  of  the  uterus,  more  or  leaa 

however,  with  corresponding  results.     It  ap-  takes  place, 

pears  certain  that  a  portion  at  least  of  that  With  regard  to  the  muscular 

layer  of  decidua  whicn  is  still  left  attached  to  perhaps  not  any  overstatement  of  the  6act  to 

the  uterine  walls,  is  removed  by  fatty  trans-  say  that  each  ovum  is  provided  wkh 

formation,  and  that  many  of  the  products  are  series  of  fibres  for  the  purpose  of 

discharged  by  the  lochia,     Schroeder  van  der  expulsion,  and  that  these,  after 

Kolk  has  traced  this  process  as  it  occurs  in  entirely  disappear,  or  at  least  can  no 

the  nuclear  cells  and  fibres,  which  form  so  be  recognised,  while  a  new  series  of 

large  a  portion  of  the  decidua.     Those  very  nic  or  undeveloped  forms  appenn 

brood  fibre  cells,  which  are  visible  in  it  up  to  place.    The  same  may  also  be  said  <si  ihe 

the  ninth  month  of  pregnancy,  are  no  longer  decidua,  though  with  certain  diflercnoes  as  t>> 

to  be  found  four  or  five  da\-s  after  labour,  the  time  and  mode  of  its  destrucckm  and  n- 

when  they  appear  to  be  transformed  into  long  novation.    Regarding  the6brous  tisiiii 

cells,  through  an  abundant  fatty  transforma-  uterus,  little  has  been  determined  wnb 

tion  which  progressively  continues,  until,  by  racy ;  but  enough  has  been  observed  to 

the  increasing  development  of  the  oil  granules  der  it  probable  that  this  also,  to  a 

and  the  corresponding  diminution  of  the  cells  extent,  becomes  subject  to  htty 

and  fibres,  the  situation  of  the  latter  can  uiti-  tion.    The  blood-veneU  appear  to  be 

mately  only  be  discovered  by  the  still  existing  partly  involved  in  a  sinukr 

longitudinal  direction  of  the  fat  nuclei,  while  their  principal  trunks  probably 

all  traces  of  a  cell  wall  have  entirely  disap-  change  beyond  a  material  dininutMMi 

peared.  The  peritoneum  is  that  tissue  whicii 

Without  the  aid  of  the  microscope,  how-  the  least  apparent  alteration.     It 

ever,  it  may  be  seen  that,  a  few  days  after  however,  a  thickness  proportiaaato   to  ihr 

labour,  the  entire  inner  surface  of  the  uterus  reduced  bulk  of  the  organ,  and  coiiaei|w 

is  covered  by  a  more  or  less  red  soft  pulpy  it  must  suflTer  a  corresponding  involotBon 

substance,  which  has  the  same  anatomical  Regarding  tbe  jpuerperal  alteratioaa  m 

composition  as  the  decidua.    This,  which  is  nervous  system  ot  the  human  atertts^ 

considered  by  some  physiologists  as  identical  is  known.     Kilianf,  after  ^'■-"■**- 

with  the  layer  of  decidua  already  described,  cimen  at  eight,  and  another  at  twcUc  dats 

as  formed,  according  to  Kilian,  Robin,  and  after  labour,  as  well  as  the  utcrua  of 

others,  as  early  as  the  fourth  or  fifth  month  animals  at  diSinent  perioda.  arrived  at  i 

of  gestation,  is  not  discharged  after  labour,  finite  conclusions.   He  thinks  it  in  the 

but  becomes  the  seat  of  that  reparatory  pro-  degree  doubtful,  that,  in  the 

cess,  by  which  the  restoration  of  the  mucous  the  nerve  fibres  undergo  the 

membrane  upon  the  uterine  body  is  effected,  process  as  the  other  tissues ; 

Between  the  twentieth  and  thirtieth  day,  this  old  fibres  are  entirely  destroyol, 

layer  begins  to  resume  the  character  of  a  mu-  repkiced  by  a  new,  youqger,  a 

cous  membrane.   It  is  at  first  more  pulpy,  and  .  ^    Lilian  th«y  are  said  to  bt 

softer,  and  thicker  than  mucous  membrane  m  pregnancy, 

a  normal  state.    The  vessels  become  distinct  f  Loe,  eit 
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font.    He  rather  conceives  that  a  reduction  in  old  age.  —  Whether  the  uterus  has  been 

u  take*  place,  that  either  the  contents  of  the  empbjed,  in  its  ultimate  office,  in  the  pro- 

nene  fibre  are  partly  or  entirely  removed  by  ceas  orreproJuction,  vii.  that  of  gestation,  or 

raorption,  lo  t^at  there  reniaint,  according  whether  it  has  proceeded  only  so  far  lowarda 

to  cimimitances,  a  partly  or  entirely  empty  this  as  to  have  been  limited  to  the  repetition, 

ifaeatbj  or  that  the  contents  oT  the  fibre  are  in  unvarying  succession,  of  that  preparatory 

tniuronned  in  the  same  loanner  that  Oiimher  stage  which  is  expressed  by  the  minor  Ainc- 

■nd  Bcbdn  (Henle,  Altgemeine  Anat.  p.  77 1.)  tion  of  menstruation,  in  either  case  the  period 

obserred   in   divided   nerves  ;    v'a.  that   the  equally  arrives  at  which  the   activity  or  the 

conienli  of  the  tubules  become  coagulated,  as  organ  passes  away.     Ova  are  no  longer  dia- 

sfterdcatb,  and  are  then  subject  to  resorption:  charged  from  the  ovaries.    These  cease  to  be 

(be  fibre  appearing  then  to  be  penshing,  and  creative  or  developing  organs ;  anil  with  this 

ribboD-like,  and  the  contents  to  be  disappear-  cessation  of  the  proper  functinn  of  the  ovarj', 

ing.    Rt^arding  the  human  uterus,  he  thinks  there  comes  also  a  corresponding  diminution, 

it  in  the  highest  duree  probable,  that  the  and  finally  a  termination  of  the  corrdutive 

Dcrve  fibre  is  included  in  the  energetic  resorp-  offices  of  the  uterus. 

tioD  proceas  that  aflects  the  puerperal  uterus  It  is  now  interesting  to  observe  how  the 

generally:  that  a  reduction  of  the  fibre  fol*  uterus  gradually  resumes  some  of  the  pecu- 

t[»si   and   that,  in   the  next  pregnancy,  it  liar  features  which  it  exhibited  at  an  earlier 

^n  becomes  developed  pari  /muiu  with  the  period   of  life.     It  nay  be  said  to  fall  back 

dnelopmenl  of  the  other  tissues.  again  into  it^  inlaniine  condition.    For  with 

/.  TV  tUma  afler  lit  metulmai  epoci,  and  the  shrivelling  of  the  ovaries,  and  their  reduc- 

I'ig.45e. 


■nkiAt  infmtnu  prnpgrtiimt  (cfawi  tiie  bodg  amd  a 


two  lo  m  aisc  as  small  sometimes  as  (hat  of    fatal  cavity,  together  with  the  now  |Nvpon- 

achildortwaorthrce}>ean,(j^.i56.Jtheute-     dcradng  site  of  the   cervix,  which  remains 

rus  also  gradually  shrinks,  not  in  all  its  parts, 

but  nrincipdiy  in  the  bod^r,  or  that  portion  Fig,  457. 

vhici)  is  chiefly  employed  m  the  processes  of  ^_-__^ 

menstruation  and  gestation.     This   part  be- — "-'••'   "'^--^ 

cones   atrofihied   more    than    the   rest ;    its 
walls  betxime  thinner,  partly  Irom  diminished 
circuktion  in  them,  and  partly  from  atrophy 
of  the  ctMnponent  tissues,  whif^  appear  pale 
and  nearly  bloodless.     Thus  it  happens  that, 
in  advMiMd  life,  the  walU  of  the  uterine  body, 
no  longer  poaaessing  that  fulness  which  at  an 
emrlier  period  caused  them  lo  encroach  upon 
t|iecavity,andtoeihibitthit  incurvation  of  the 
stdes  and  fundus  which  has  been  described  as 
cbaractcriKtic  of  the  mature  organ,  again  re- 
turn to  the  traigh t  and  more  attenuated  eon-     j^^     „^  «,  ,„^  ^.mMc^^d  »t^  « 
ditMMi  which  they  had  in  early  life.      We  may         (A,  lAiiyoiar  farm  of  At  «niy  dunrltnMt  ef 
often  obaerre,  therefore,  in  the  uterus  of  aged         '*•  ia/imhiK   \fig.  442.)  imd  aadrrAf^  Wni 
persons,  a  nearer   approach    lo   (he   form  of         (/j.  *»)■     iAd  Sal.     Half  Oh  malml  rttt.) 
the  equilateral  triangle,  caused  by  the  short- 

enii^  of  the  body  and  the  straightening  of  its  nearly  unchanged,  that  gives  (o  (he  aged  ute> 
wkIIs,  than  u  seen  in  the  uterine  cavity  of  mid-  rus  its  greatest  similitude  to  that  oT  infancy 
life  1  and  ii  ■*  this  return  to  the  form  of  the    or  early  youth. 

u  u  3 
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But  theae  changes  arc  not  limiied  to  th« 
body  or  the  utenis.  The  external  uterine 
orifice  being  now  no  longer  required  to  serve 
as  a  conduit  for  Ruids  to  or  from  the  uto^s, 
or  for  the  passage  of  more  Bolid  contents, 
becomes  reduced  m  tliameter,  anil  may  some- 
timeB  be  ohaerved  to  possess  an  aperture 
that  would  hardly  admit  the  head  of  d  mo- 
derate sized  probe. 


(hiu 


(Ad  Sat.) 


Functions  or  tbk  Uterus. 
The  ulerui,  in  common  with  the  rest  of 
the  generative  organs,  being  concerned  only 
in  the  reproduction  of  the  species,  its  offices 
are  limited  to  that  period  in  which  tlie 
animal  functions  are  maintained  in  their 
highest  state  of  efficiency.  The  growth  of 
the  body  is  nearly  or  quite  completed  before 
the  sexual  offices  commence,  and  the  power 
of  reproduction  continues  as  long  as  the 
frame  is  mdntained  in  full  vigour  ;  but  when 
the  Bge  arrives  at  which  the  animal  fiinc* 
tions  generdUy  begin  to  decline,  their  de- 
cay is  anticip^ed  by  the  total  cessation  of  the 
power  of  procreation   --    •'•' 


I   the  female. 


period,  therefore,  is  limited,  vet  not  brief, 
during  which  the  functions  of  tne  uterus  can 
be  exercised,  and  on  either  side  of  this  epoch 
the  organ  remains  passive,  except  under  ab- 
normalstates. 

The  chief  functions  of  the  uterus  are  those 
which  relate  to —  I.  Menstruation  ;  8.  In- 
Reminalion  ;  3.  Uestation ;  4.  Parturition. 

TAe  office  of  Ike  tdena  m  maulmation.  — 
Although  the  ■       "- 


charge  first  appears  usually  between  the  fa^- 
teenth  and  sixteenth  rears,  and  iiiittiiwis  ta 
be  repeated  at  intervals  of  a  lunar  nrnutk  b- 
an  average  period  of  thirty  ycM*.  "nie  time, 
however,  ot  the  caoimencemenl,  ■■  well  as  of 
the  decline,  of  meostruaiioD  n  very  vwiiU*. 
and  may  be  either  oiuch  accelented  or  i«- 
tarded,  sccording  to  individual  pecoHvitiea.* 

Periodt  q/*  duration  and  recmmmre.  —  TW 
calamenial  period  and  interval  together  oen|7 
s  space  of  one  lunar  month.  And  in  aoMC 
women  this  function  b  perfomied  wkh  swcfc 
regularity  that  the  day,  and  verj  nrsly  ibr 
hour,  of  Its  expected  return  may  be  pvvdiirted. 
The  natural  duration  of  the  flow  variea  ftoa 
three  to  live  or  even  seven  days.  An  mIoisJ 
then  occurs  dicing  which  the  flo*  intirrii 
ceases.  This  occupies  fhim  twcBly-oar  to 
twenty-five  days ;  and  it  is  during  ibr  Ent 
half  of  this  interval  that  coDccptioa  moat  co^ 
manly  takes  place. 

It  cAiuiot,  however,  be  aaaerted  ifaM  thv 
degree  of  r^ilarity  is  ofaaerred  even  in  the 
minority  of  women.  Frequently  the  period  of 
regular  return  is  anticipMed  by  one  or  man 
days  :  or,  on  the  other  hand,  it  may  be  >c- 
tarded,  without  the  occurrence  of  any  cda- 
comitant  disturbance  of  other  (uoctiona,  auc* 
as  would  Justify  the  regartlii^  of  ifarac  ex- 
amples as  abnOTmaL  But  whatever  may  be 
the  amount  of  variation  —  depcnilcnl  u  ^a« 
caites  upon  idiosyncrasy,  —  still  a  law  of  pe- 
riodicity is  observed  which,  in  all  age«  lad 
countries,  has  been  recognised,  and  not*  or 
less  distinctly  express«d  by  u>A  ten^  m 
catamenia;  menses,  courses,  pcrioda,  reglea, 
mois,  monatliirher  Flusa,  and  the  like. 

No  catameoial  discharge  take*    [ilai  i    nor- 
mally during  pregnancy  or  lactation.     " 
tiona  to  both  these  nilea,  however,  c 
instances  of  the  latter  are  sufficiently  ea 
But  with  r^ard  to  the  former,  it  m  p 
that  many  at  least  of  the  recorded  t 


is  the  efficient  instrument 


power  of  initiating  and  r^ulatingt 
resides  in  the  ovaries,  which  exert  a  powerful 
reflex  influence,  not  only  ujion  the  uterus,  but 
also  upon  the  entire  organism.  Without  the 
ovaries,  menstruation  has  never  been  known 
to  occur.  Their  artificial  removal  is  followed 
by  a  permanent  cessation  of  the  catamenial 
flow,  although  the  uterua  may  be  left  unin- 
jured ;  while  the  congenital  absence  of  both 
ovaries  \s  always  accompanied  by  an  enduring 
anienorrhoea. 

The  external  sign  or  evidence  of  menstrua- 
tion consists  in  the  occurrence  of  a  sanguine- 
ous discharge,  which  citcapes  from  the  vaginal 
orifice  of  women  in  health,  periodically,  except 
during   pregnancy  and   lactation.     This    dis- 


eases in  which  the  placenta  i 
low  down,  or  even  over  the  oa,  trndrf  vharh 
circumstance*  it  b  well  known  that  ^W* 
flooding  will  occaaioaally  coauacNcr  ^  ~^ 
early  period  of  gc«atioa,  and  obsern  «  trr- 
tain  rough  periodicity.  Upott  m^0m^K^ 
grounds,  a  catamenial  flax  during  |Wi)j^i  i 
can  <mly  be  suppoaed  poanUe  whctv  the  con- 
dition of  the  uterus  b  such  as  in  admii  crf'tlw 
discharge  taking  place  from  thevamal  [■hiiim 
of  the  cervix  ;  an  occurrence  whiA  m  An  ss 
by  Mr.  Whitehead  to  have  oUaiiMd  ■  d  tW 
instances  of  supposed  nenstiiMdaa  ^ri^ 
pregnancy  which  he  had  inti  iliipinl  Fv 
"  on  examining  th«ae  cases  with  the  spcc^bm 

*  For  niBch  valosblc  itstistkal  lafiiiwiMlis  i*> 
fating  to  lb*  periods  of  Inwloa  aa<  ^ritai  t4  Mr 
ulanwnb,  wid  ia  nCuliUioa  af  Iho  p^wb  ^^ 
that  tlieM  periods  an  (nMly  inianod  M'  ch^^ 
ftCHH  Roboruoo'i  Emti  and  Nots  so  lL  rvrv- 
otogy  snil  I>i»iiKaof  Uoohbi  ak^  a*  tk*  tmiyw% 
of  meiutrouioa  f;<nersUy,  Wbttcbiwd,  tb(<~^^ 
sDdTnitneDtorAbonlaaaDdSlcnIttT;  A.fcnw 
df  UotomaBl.  Ita  ta  Hwutnatka,  IMl'; 
I>«  la  Pubm^,  1844. 
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during  the  existence  of  the  menstnml  pheno>  is  as  characteristic  of  it,  as  is  the  gnm$  odor 

roena,  the  blood  was  invariably  found  issuing  puerpern  of  the  lochial  and  other  discharges 

from  diseased  surfaces  situated  upon  or  about  in  childbed.*    But  these  circumstances  afford 

the  labia  uteri,  none  escaping  firom  the  interior  no  evidence  that  the  excretion  is,  when  first 

of  the  organ."  <^  formed,  necessarily  unhealthy. 

But  in  any  case  there  is  wanting  a  sufficient  The  menstrual  fluid,  when  first  formed,  ap- 
series  of  olMervations,  .taking  cognisance  of  pears  to  consist  almost  entirely  of  pure  blood ; 
the  exact  duration  and  tunes  of  recurrence  of  but,  in  its  course  through  the  vagina,  it  re- 
such  discharges,  and  oomparinff  these  with  the  ceivea  in  addition  the  secretions  of  that 
normal  periods  and  intervals  of  menstruation,  canal,  whereby  both  its  physical  conditiou  and 
to  warrant  an  unhesitating  belief  in  the  occur-  chemical  constitution  are  materially  altered, 
rence  of  a  true  catamenial  flow  as  a  possible  Hence  the  differences  of  opinion  which  have 
phenomenon  during  gestation.  so  long  prevailed  regarding  the  real  nature  of 

QfumHty,  —  The  quantity  of  the  menstnial  this  fluid,  and  the  extent  to  which  it  differs 

fluid  which  escapes  at  each  period  has  been  from  pure  blood.   These  differences  have  been 

so  variously  estimated  at  different  times  and  maintained  chiefly  by  the  well-known  fact  that 

by  different  observers,  as  to  render  it  obvious  menstrual  blood  seldom  coagulates,  and  also 

that  the  calculations  could  not   have  pro-  by  the  difficulty  of  discovenn^  fibrine  in  it. 

ceeded  upon  any  common  data.     Thus  Hip-  I3ut  a  solution  of  thb  difficulty  is  found  in  the 

pocrates,  and  afterwards  Galen  who  quotes  fact  that  the  mucus  of  the  vagina  has  always 

biro,  states  the  quantity  as  two  Attic  hemina,  an  acid  reaction,  and  that  in  this  acid  the 

e<)ual  to  about  eighteen  ounces.     In  recent  fibrine  of  the  blood  is  so  readily  dissolved, 

times  it  has  been  estimated  by  Magendie  at  that  not  only  is  its  coagulation  prevented,  but 

several  pounds,  and  Haller  gives  the  average  chemical  analysis  faib  usually  to  reproduce 

amount  as  varying  firom  six  to  twelve  ounces,  more  than  a  trace  of  it. 

But  all  these  estimates  are  too  high.   Dehaen,        The  menstrual  fluid,  therefore,  as  escaping 

who  employed  an  ingenious  meUiod  of  mea-  from  the  vaginal  orifice,  and  that  collected 

surement,  calcukted  that  some  women  lost  from  the  os  uteri,  are  essentially  two  different 

three,  others  five  ounces,  and  very  few  half  a  products,  and  this  distinction  should  be  ob- 

pouud  ;  but  that  it  was  exceedingly  rare  for  a  served  in  all  examinations  having  reference  to 

woman  who  had  no  malady  to  lose  as  much  its  chemical  or  physical  composition.     But  it 

as  ten  oun<:es.f     Probably  the  only  proceed-  would  be  perhaps  arbitrary  to  designate  either 

in^  by  which  any  definite  result  can  be  ob-  of  these  alone  the  menstrual  fluid.    Probably 

tamed,  is  that  of  observing  the  rate  of  escape  this  term  is  roost  suitable  to  the  first.    Both 

of  the  discharge  fi-om  the   uterine  orifice,  the  vagina  and  uterus  are  concerned  in  the 

According  to  the  observations  of  Mr.  White-  production  of  this  fluid  in  the  form  in  which 

head,  this  is  generally  so  slow  that  no  more  it  is  most  fiuniliarly  known,  and  in  this  form 

than  from  ten  to  twelve  grains  could  be  pro-  it  may  first  be  examined,  the  pure  and  un- 

cured  during  the  time  that  the  patient  was  mixed  product  of  the  uterus  being  reserved 

able  to  endure  the  irksomeness  of  the  pro-  for  subsequent  consideration. 

cceding.   From  these,  and  similar  observations  ^        s:      j-        -     m  •  j      t-    -  «^  »i_^ 

of  my  own,  as  well  as  from  other  estimates,  I  O>ii»»«fto»  of  menMirwdfimd  aceordmg  to  M.DeiOM. 

conclude  that  two  to  three  ounces  is  probably 
the  full  extent  of  the  natural  flow,  and  that  a 
(fischarge  amounting  to  six  or  more  ounces  in 
the  aggre^te  will  generally  produce  for  the 
time  sensible  effects  upon  tne  constitution, 
nich  as  general  pallor,  and  some  feebleness  of 
the  muscular  system. 

yaiure  of  the  caianiemalditcharge.'--^  There        JWicrwcopic  ^-xawmafioii.-- The  menstrual 

IS  no  foundation  for  the  belief  once  so  preva-  flux  exhibits  three  periods  or  stages ;  vix.  the 

lent,  and  even  partially  still  retained,  that  the  periods  of  invasion,  stasis,  and  decline.     In 

menstrual  fluid  contains  materials  of  a  noxious  the  first  the  discharge  is  of  a  paler  colour, 

or  poisonous  nature,  nor  yet  that  it  serves  as  and  sometimes  consists  mainly  or  entirely 

a  vehicle  for  the  depuration  of  the  blood  of  of  mucus— wmi/mfl  a/ha.     But  this  stage 
the  fenude.     The  occasional  foetid  odour  of    is  not  always  observed,  the  discharge  often 

the  dis<^arge,  and  sometimes  also  of  the  commencing  at  once  of  the  deep  red  colour 

breath  of  women  dunng  menstruation,  arises  characteristic  of  the  middle  stage.     This  coo- 

from  the  decomposition  of  the  fluid,  as  it  tinues  during  the  greater  part  of  the  period, 

sIowU  collects  m  the  vagina,  and  doubtless  and  is  succeeded  by  the  third  stage  or  that  of 
also  from  Mb  partial  resorption  into  the  system, 

producing  in  such  cases  a  heavy  or  fcetid  odour        *  Doubtless  this  led  Pliny  to  draw  up  that  dire 

of  the  breath,  the  cause  of  which  was  pointed  <^*t*l<««e  of  ctUs,  in  which  he  inrorms  us,  that  the 

Atit  flM#M^  »k.n  •«^  .»^».*..^^  ..^  w-  n    5v     r  4-  presence  of  a  menstruating  woman  turns  wine  sour ; 

out  more  than  two  cttitunes  ago  by  DeGraafJ  ^,^  ^^  ^  shed  their  fruit,  pmrchen  up  tbdr 

me  menstrual  fluid  has  always,  even  in  health,  young  shoots,  and  makes  them  for  ever  barren  i 

a  peculiar  and  somewhat  heavy  odour  which  dims  the  splendour  of  mirrora  and  the  polish  of 

•  iin.t    L  ivory;  turns  the  edge  of  sharpest  iron;  cooverta 

Whitehead,  loc  cit.  p.  24.  brass  to  nwt;  snd  is  a  cause  of  canine  rabies.— C 

I  5"^  *^*  *^<*i«nont,  op.  cit.  p.  6«.  PUnii,  NaL  Hist,  liber  vii.  §  xiii.  ed.  Cuvier,  8vo. 

t  De  MuL  Organ,    Lug.  Bat  1672,  p.  134.  yol.  i.    Paris,  1827. 
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decline,  when  the  discharge  loses  its  deep  red  analysis,  the  following  remits  by  BoodMite 

colour  and  assumes  the  hue  of  water  in  which  are  the  more  valuable.    The  womM,  a  oHilti- 

raw  flesh  has  been  washed.     This  is  very  com-  para,  was  thirty-five  years  of  age.    To  nplMi 

monly  the  condition  of  the  discharge  during  the  laree  proportion  of  water  Boochanfal 

the  last  day  or  two  of  each  period,  especially  states  that  she  had  subsisted  dncflj  oa  s 

in  those  women  in  whom  the  flow  is  of  long  vegetable  and  milk  diet. 

continuance.  Bouchardaft  tmnlum  ofimre  m 

M.  Pouchet*  has  examined  with  great  care  Water  -  -  - 
the  menstrual  discharge  at  each  of  these  Solid  matter  ... 
periods.  The  following  are  the  results  of  his  The  solids  were  composed  of — 
observations  :  Ut  invasion.  A  very  few  blood  Fibrine,  albumen,  oolooring  matter 
globules  mixed  with  mucus  may  be  observed,  w^tf *mSe™****'  I 
together  with  mucous- corpuscles  and  scales  of  Salt/  .  Ill 
epithelium,  mostly  entire,  floating  in  an  abun-  Macus  .  •  -  . 
dance  of  limpid  fluid.  Almost  all  the  mucous- 
corpuscles  contain  smaller  globules  or  granules  1<^>^| 
which  form  in  them  a  central  nucleus.  2.  »  mi  •.  i  i  l  .  ^^  / 
Stasis,  Menstruation  havingreached  its  apogee,  ,,  V  ^."  ^  ohserved  that  the  proportion  of 
the  blood-globules  are  much  more  numerous  "**""«  "  ^^^  "^^^^  '«^«'  ^""^  »"  ^  **™* 
than  at  the  onset.  The  plates  of  epithelium  example.  But  chemical  analysis  is  not  nccdol 
usually  remain  entire.  3.  Decline.  The  fluid  *®  «"®^  ™^  *^»  element  of  the  blood  ooo- 
contains  the  same  substances,  and  presente  8'<t"te8  »  P*rt  of  the  fluid  exuded  fron  tke 


nearly  the  same  appearances  as  at  the  time  of  "^cus.     For  in  women  who  have  died 

commencement  of  the  flow.  struatmg  fibnnous  dots  have  been  fonod  n 

These  observations  agree  generaUy  with  my  ^^  uterine  cavity  ;  coagula  have  also  jo« 

own,  and  also  with  those  of  Donn6,  who  found  **^'?  d««cnbed  as  forminc  at  the  oa  uteri  sad 

the  menstrual  fluid  to  consist  of,  1.  Ordinary  J"'''"^  "^'^^^  ^^  ""'^  collected  b>*  *«  V^ 

blood-globules  of  the  proper  character,  and  in  '""»  *"^  '^  cmnot  have  escaped  obaemDoa 

great  abundance.    2.  Mucus  from  the  vagina  ^^*'  ^^^^'f  •ometimea  form  about  the  vulfi,  si 

mixed   with  epithelial    scales.    3.   Mucous-  V"*?  ^^  menstruation,  especially  when  die 

corpuscles  from  the  cervix  uteri.  discharge  is  freer  than  usuaL 

The  unmixed  menstrual flmd.^B^t  in  order  j.  J^"*  *"«  notion  that  the  menstrual  diacharsr 

to  determinethe  nature  ofthe  menstrual  fluid  *^»T®"  fr°™  ordinary  blood   -in  eontainia^ 

as  it  issues  from  the  uterine  orifice,  unmixed  ^^K^  very  small  quantity  of  fibrine,  or  nooe 

with  the  secretions  of  the  vagina,  it  must  be  *'  all."*  which  view  has  gained  gencfvl  nr- 

collected  by  a  speculum  accurately  fitting  the  ^^^7  ^\  ^^^  ?!I5* '"  .»«PI»rt  of  which  the  «- 

uterine  neck.    The  fluid  so  obtained  possesses  vestigations  of  Brandc  or  Lavagna  are  nsoallv 

properties  sery  different  from   those  of  the  quoted,  appoira  to  be  altogether  a  oiodeni 

flux  already  described.   Its  sensible  characters,  ^"*^-     For  the  older  wntem  cooaidefed  ike 

as  observed  in  more  than  a  dozen  specimens,  "nenstnial  dtschaii^  as  identical  with  blood, 

are  well  described  by  Mr.  Whitehead.    Thus  Hippocrates  says  m  reference  to  it,  "  pnwdit 


varies  slightly,  but  whatever  is  its  tint,  this  *"  any  way  from  that  which  remains  «i  the 

is  not  subsequently  affected  by  intermixture  ^®?*"  *  "^3^-     ^  ""^  Ba&Xtr  and  Huattf. 

with  the  vaginal  mucus.     It  appears  usually  ^^  ^^  whom  regarded  roenatniatioa  ai  s 

rather  more  viscid  than  systemic  blood,  pro-  "*^™  evacuation  of  blood, 
bably  on  account  ofits  slow  exudation.   When      ^^^f  results  of  these  careful  invcat^^alKia* 

thus  collected  it  invariably  coagulates,  the  therefore  warrant  the  conclusion  that  the  oiea- 

separation  into  clot  and  serum  being  complete  'K"*^^  j?"'***  *'  ^^  moment  of  its  eAisioa,  w 

in  three  or  four  minutes.     It  sometimes  passes  *"^  ^}  P"*^  ^'^«'»  """^  only  with  the  tarl 

off"  in  a  continued  stream  as  pure  blood,  but  ^"•'It't.V  .of  mucus  and  epithdiun  •hal  J 

more  often  as  a  thin  coloured  serum  mixed  ""^pe'ves  in  passing  through  the  body  and  nsA 

with  small  flattened  clots,  the  size  of  orange  ?*^^"«  uterus,  and  that  at  thia  point  it  ahnv 

seeds,  which,  becoming  broken  down  and,  as  ""  »"  alkaline  reaction.     But  that  b  ite 

it  were,    dissolved    in    the    vaginal  mucus,  coyrse  of  its  passage  through  the  vagaia  ihe 

appear  at  the  external  orifice  in  the  usual  original  fluid  becomes  mixed  with  the  bhkii* 

uncoagulal)le  fluid    form.      It  is    invariably  of  that  canal,  which  ihwe  exista  in  mcresK^J 

alkaline.  Quantities,  and  that  in  the  acid  of  that  ibikb« 

In  menorrhagia  the  discharge  is  as  fluid  aa  ^^^  fibrinous  portion  is  so  &r  diaaofved  a*  fc^ 

arterial  blood,  and  not  being  delayed  on  ac-  ^?»'!'«'"  ^^^  detection,  by  chemical  ?<*^ 

count  of  the  greater  rapidity  of  escape,  it  "orine,  as  a  constituent  of  the  acrretiiNi.  d*- 

trickles  in  drops  along  the  tube.  *^"*t  or   impossible.      So  much,  howrrcr,  c 

On  account  of  the  great  difficulty  which  is  ^^""<^  ^  hf\oxi^  to  the  blood-coniuacle*  nn< 

experienced  in  obtaining  the  pure  fluid  from  ***^*>'»  ^  present,  for  these  bodiea  exitf  ■ 
the  uterus  in  quantities  sufficient  for  chemical        .  „^„^,^  Phvmolccy  by  Bair,  p.  I4III. 

t  Traits  dee  llal.%  Fcol  Uroea.  fc  U  M«A 

•  Th^rie  PosiUve,  Atlas,  plate  x\l  1681. 
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Inrffi  qinnttties  in  every  instance  of  a  healthy  may  in  some  cases,  however,  have  entered  them 

inenstnial  flux.  by  regurgitation  from  the  latter.    (See  also  p. 

Source  of  the  menstrual  JIuid, — The  vagina,  618.) 

tbe  OS  and  cervix,  and  the  body  of  the  uterus,  Bjf  what  means  does  the  blood  escape  from 

have  been  severally  regarded  as  the  parts  the  uterine  veuels  in  heaUhy  menstruation  f  -^ 

which  furnish  tbe  menstrual  flux.     And  so  Tbe  investigation  of  this  question  is  attended 

^  ss  the  mucous  element  is  concerned  it  is  by  great  difficulties,  aiWl  data  sufficient  even 

probable  that  all  these  surfaces  contribute  a  for  its  approximate  determination   are   yet 

certain  proportion ;  but  that  the  blood  in  nor-  wanting. 

mal  menstruation  is  derived  mainly  from  the  l*he  explanations  which  have  been  offered 

lining  membrane  of  tbe  body  of  the  uterus,  is  are  chieflv  the  following :  — 

|ilac«J  almost  beyond  doubt  by  the  following  (a.)  The  blood  is  supposed  to  escape  in 

considerations : —  the  form  of  a  secretion. 

I.  In  the  uterus  of  one  who  has  died  whilst  So  long  as  it  was  maintained  that  the  men- 

mcnitruating,  a  remarkable  difference  is  usu-  strual  fluid    differed    essentially  from  pure 

ally  perceptible  in  the  condition  of  the  mu-  blood,  the  view  that  it  was  eliminated  from 

ecus  membrane  linine  the  cavity  of  the  body  the  general  circulating  current  by  a  process 

and  cervix  respectivuy.    That  of  the  body  is  analogous  to  that  which  obtains  in  true  secret 

highly  ii^jectcd,  of  a  deep  red  colour,  the  ves*  ing  glands  received  ready  acceptance,  and  the 

sels  distinct,  and   the  capilhuriea  numerous,  nien strual  fluid  was,  in  accordance  with  such 

That  of  tbe  cervix  exhibits  a  condition  the  views,  denominated  a  secretion.     But  since  it 

opposite  of  thu.     It  is  pale,  unii\jected,  and  is  now  known  with  tolerable  accuracy  to  what 

free  from  all  appearance  of  distended  vessels,  portion  alone  of  the  menstrual  fluid  the  term 

8.  If  such  a  uterua  be  injected,  the  same  secretion  can,  with  any  degree  of  truth,  be 

conditions  are  observed  in  a  more  marked  applied,  it  seems  useless  further  to  argue  the 

degree.     All  the  capillaries  on  the  mucous  question  of  secretion    or   non-secretion,  in 

membrane  of  tbe  body  are  filled,  but  compa-  reference  to  the  main  ingredient  of  this  fluid, 

ladvely  few  of  the  cervix  ;   an  abrupt  line  which  has  already  been  shown  to  be  pure 

of  demarcation  occurring  sometimes  at  the  blood,  unaltered  in  its  physical  and  chemical 

internal  os  uteri.  constituents,  until  after  it  has  become  mixed 

IL  If  gentle  pressure  be  employed,  as  bv  with  other  and  adventitious  matters, 

taking  tbe  uterua  in  the  palm  of  the  hand,  {h.)  The  blood  is  supposed  to  escape  by 

and  slightly*    approximating  the  two    sides,  transudation  through   tne  capillaries  of  the 

blood  u  perceived  to  flow  up  from  the  little  uterine  mucous  membrane, 

pores  or  orifices  of  the  utricular  ghuids,  which  This  view,  which  is  proposed  byCoste* 

are  everywhere  perceptible,  upon  the  suriace  and  others,  need  not  be  considered  specially 

of  tbe  mucous  membrane,  until  this  collects  in  with  reference  to  the  uterus.     Those  who 

the  cavity  in  a  quantity  sufficient  to  cover  the  think  that  the  blood-corpuscles,  which   mi- 

sitrfiice.  croscopic  examination  proves  to  be  abun- 

4.  If  the  same  experiment  be  nuide  under  dantly  present  in  the  menstrual  fluid,  can  pass 
water,  in  a  dish  or  shallow  basin,  with  the  by  transudation,  unaltered  and  entire,  through 
aid  of  very  gentle  pressure  on  the  sides  of  the  the  walls  of  capillary  or  other  vessels  without 
uterus,  such  as  could  not  apparently  cause  rupture  of  their  coats,  will  find  no  difficulty 
nny  rupture  of  uterine  vessels,  the  little  in  applying  this  explanation  to  the  production 
Htreamlcta  of  blood  are  seen  welling  up  from  of  a  like  phenomenon,  as  it  may  be  supposed 
each  pore,  and  mingling  with  the  water.    In  to  occur  in  the  utenis. 

neirher  of  these  cases  is  the  blood  seen  to  (c.)  The  blood    is  supposed    to    escape 

proceed  from  any  part  of  the  cervix,  but  only  through  lacerated  capillary  vessels, 

from   tbe  lining  membrane   of  tbe  uterine  Many  observed  facts  give  to  thb  view  a  cer- 

cavity.  tain  amount  of  probability.    Thus,  in  an  in- 

5.  The  blood,  in  ordinary  menstruation,  is  j acted  uterus  the  capillary  vessels,  which  form 
seen  to  flow  from  the  os  uteri  into  the  specu-  so  fine  a  network  upon  its  inner  sur&ce 
lum,  but  is  never  observed  to  proceed  from  (Jig-  439.),  may  be  occasionally  observed  de^ 
the  lips  of  the  cervix,  except  the  hitter  be  in  nuded,  and  hanging  forth  in  detached  loops, 
an  abnormal  state.*  In  such  a  condition  I  have  found  the  vessels 

6.  The  cavity  of  the  uterus,  after  death  when  death  has  occurred  during  menstrua- 
during  menstruation,  has  been  fi*equently  tion.f  Unless  this  is  a  post-mortem  change, 
found  to  contain  blood  or  a  coagulum.  which  is  improbable,  it  mav  be  assumed  that 

From  these  observations  it  may  be  con-  this  hiying  bare  of  the  capillaries  is  the  conse- 

cludcd,  that  in  normal  menstruation  the  blood  quence  of  a  vital  action,  whereby  a  portion  of 

i«  furnished  by  the  walls  of  the  uterine  cavity,  the  epithelial  and  mucous  surfaces  are  broken 

Whedier  the  lining  membrane  of  the  oviducts  .  „,  .  ,    ^   -w   , 

also  contributes  a^y  portion  of  the  fluid  is  not  ^  ^^^7.^"  Wvloppwient.  torn,  pmn.,  1  fa«. 

certainly  known.     But  I  have  bad  reason  to  '^  fam  not  prepu«d  to  snert  that  this  coDdition 

think  this  verv  probable,  from  observing  that,  in  is  always  present  during  menstniAtion,  or  that  it  is 

rase»  of  death  during  menstruation,  the  tubes  limited  to  sach  periods.    A  Isrser  nnniber  of  ex- 

a>  well   as  the  uterus  contained  blood,  which  •"»?*«•  than  tho«  in  which  I  have  obMnred  this 

feeture  would  be  necenary  to  establish  tncb  a  Act ; 

and  the  whole  subject  requires  a  doeer  examiaatisa 

*  Whitehead,  loc.  ctt  p.  24.  than  has  yet  been  given  to  it. 
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down,  and  subsequently  discharged,  along  with  in  the  decidua  a  little  more  adfinced*,  m,  Cor 

the  roenstnial  fluid.  According  to  the  observa-  example,  in  early  pr^inancy ;  but  after  npra** 

tions  of  Pouchet  *,  such  an  exfoliation  of  ute-  ing  his  conviction  upon  the  subject,  the  prc^ 

line  epithelium  takes  place  month  I  v  in  women  cise  anatomical  connection  between  the  two  ii 

and  the  mammalia  generally.  Pouchet,  indeed,  lefl  undetermined.  Ordinarily,  in  iiqecliB|tkc 

maintains  that  not  only  is  there  a  monthly  uterus  with  fine  coloured  miids,  I  hsfe  d^ 

desquamation  from  the  uterus,  but  that  this  served  the  cavity  to  beoone  filled,  the  isjcc- 

extends  to  the  separation  and  expulsion  of  a  tion  apparently  escapii^  by  the  glaodnlsr  on- 

deciduous  membrane  on  each  occasion,  and  fices,  wnich  also  themselves  nay  be  seea  fiU 

that  this  expulsion,  which  takes  phice  in  the  witli  injection.    In  some  spechnens  aofilb? 

form  of  the  broken  down  elements  of  the  branch  may  be  observed  pasaiiig  to  and  ito^ 

deciduous  lining  of  the  uterus,  constitutes  the  ping  short  at  one  of  these  canb  or  orifiat, 

process  described  by  him  under  the  title  of  and  bavins  much  the  appearance  of  m  opes 

tntermenstruation.     Such  an   exfoliation,  if  vessd.     Without    personally  uprtwinj,  m 

it  extended  only  to  the  epithelial  cells  sur-  opinion  upon  this  |KMnt  until  I  hate  canned 

rounding  the  uterine  capillaries,  would  simply  further  some  experiments  now  m  pnpv*, 

leave  them  bare,  but  if  proceeding  to  the  ex*  I  may  observe,  that  the  idea  of  a  penasBeatiy 

tent  of  removing  the  whole  deciduous  uterine  open  termination  of  vesaels  here  need  aoc  br 

lining,  would  of  necessity  carry  off  with  it  the  set  aside  upon  the  objection  that  socb  m  » 

whole  capillary  network  of  vessels,  (see  JSg.  rangement  would  produce  a  constant  bicedaifi 

539.)  lying  upon  the  fiice  of  this  membrane,  because  the  vessels  supplying  the  Hood  mm 

and  consequently  would   leave  a  surface  of  first  pass  through  a  dense  mosctilsr  cbmk, 

torn  capillaries,  from  which  the  haemorrhage  amply  sufficient  to  control  or  arrest  bMiafL 

might  occur  f ,  and  thb  in  fact  takes  place  m  as  indeed  it  does  eflfectuall  v  after  bboor,  who 

cases  when  dysmenorrhceal  membranes  are  much  larger  mouths  are  laid  open,  and  tho 

discharged  (^.  443.).  occasionally  when  menstruatioo  is  snddcBh 

(d.)  The  blood  is  supposed  to  escape  by  arrested  by  powerful  mental  impreanoas,actiac 

permanent  vascular  orifices.  apparently  upon  the  muscular  fHne  of  tk 

In  the  present  state  of  our  knowledge,  the  uterus ;  while  many  positive  facts  n^  br 

evidence  in  support  of  this  view  is  not  more  adduced  in  support  of  such  a  view,  aoch  si  (kr 

conclusive  than  that  upon  which  the  preceding  frequent  bleedings  of  uterine  polypi  which  m 

hypothesis  is  built :  yet  many  circumstances  always  invested  by  mucous  ncmliruM;  tkr 

lend  colour  to  it.    The  question  of  a  termina-  ready  passage  of  fluids  through  the  maha  d 

tion  of  the  uterine  vessels  by  open  orifices  has  the  uilter  when  their  main  vevels  are  iajeciBi 

been  occasionally,  though  obscurely,  touched  and  the  like. 

upon  by  different  authors.    Thus,  Madame         What  it  the  p9irpo§e  of  mtemttrmatiemf'^l* 

Boivin^,  a  most  careful  observer,  after  speak-  this  question  no  reply  will  be  mtidfur} 

ing  of  the  **  perspiratory  orifices  of  extreme  which  does  not  include  the  lunsalnstioo  oi 

minuteness,'*  visible  upon  the  inner  uterine  many  other  circumstances  besides  the  mtn 

surface,  evidently  meaning  the  orifices  of  the  escape  of  blood.    Menstniatioa  has  cvidoitii 

now  well-known  uterine  glands,  describes  the  a  much  deeper  signification  tkan  is  dedtfol 

manner  in  which  the  blood  may  be  made,  by  simply  by  the  flux,  which  ia  probably  ooc  ikr 

pressiuv,  to  appear  in  droplets  upon  the  inner  most  important  part  of  the  Auictioa,  akhoae^ 

surface  of  the  uterus  when  death  has  occurred  it  oonsatutes  the  external  a^  or  evideKr 

during  menstruation ;  and,without  giving  a  per-  of  it. 

sonal  opinion,  she  elsewhere  quotes  the  tnen        Amid  all  the  cmde  hypothecs  of  fif^ 

prevailing  views,  that  the  blood  is  furnished  times,  such  as  that  menstruation  is  doe  lo  fa- 

by  the  exhalent  extremities  of  arteries  termi-  mentation,  lunar  influence,  and  the  like»  sf 

natingupon  the  inner  surface  of  the  uterus,  of  the  older  writers  appear  aevcrthdesi  to  h*** 

Dr.  hharpey  §  endeavoured,  by  various  ex-  had  a  dim  perception  of  the  truth  ~^ ^ 


Cedients,  to  determine  what  is  the  precise  re-  the  form  of  an  elegant  type^  tfaev  ihsili^*^ 

It  ion  of  the  blood-vessels  to  these  orifices  forth  that  which  appears  to  be  the  reel  p'* 

pose  of  the  menstrual  act.    The  French  tens- 

•  Throne  Positive,  Huiti^me  Loi.  "  fleurs,*"  and  the  English,  **  fk»wcrs*  srr  f 

f  Poachet,  who  does  not  enter  apon  the  qaestkm  fallen  into  disuse ;  but  they  wov  ^mahftfi  a 

of  the  effect  which  nich  a  monthly  deaudatioD  of  ^^j^^  jj,^  „  designation  of  mtu^r^^ 

the  inner  surfsce  of  the  uterus  would  have  upon  ita     |.  .  ..  ^  «..,-*««.  -^    ^       .k^  •««  ik 

capillary  resselm  nor,  indeed,  at  all  upon  thVcon-  ^^^  "«  purpose  of  «fmatmg  thst,sfttf  g| 

siderationofthepreciM  mode  in  which  the  menstrual  example  of  trees,  wbicn  do  ao(  beer  asi** 

fluid  escapes,  makes  this  supposed  exfoliation  and  the  fruit  is  preceded  by  the  biossom.  •»  * 

expulsion  of  the  menstnial  decidua  occur  at  the  woman  does  not  become  urcgaant  aaol  <hr 

periods  intermediate  between  thoee  of  the  nienstrval  ^^q  |mg  \^  ||^  flowers.t 

^V'i.  P"*i!5l*'*'*/  '  '•P*^^^*?!;^?^  ""*'*'  Menstruation  is  not  estaUidied  aarii  Ar 

might  have  been  made  comparable  with  that  occur-         *"«cwom««m«ii  ■»  •■w  ~     ^ .  . 

ring  in  labour,  when  the  entire  ovum  is  thrown  off  ovanes  have  reaciied  a  ccftam  *V^f^ 

and  a  bleeding  surface  is  led,  from  which  the  lochi-  velopment,  and  the  maturatioa  aad  ilmmfr 

al  discharge  takes  place,  loses  its  significance  from 

the  circumstance  tnat  this  phenomenon  is  said  to  *  It  must   be   observed   that    thesa|Ws>  *^ 

hanpen  at  periods  when  there  is  no  bleeding.  article  the  terms  **  deeadoa  **  aa4  *  laniat « Ir  •* 

I  M^m.  de  TArt  dee  Accouch.,  quarto  A  p.  €1.  membrane  of  the  ntems'*  are  amyJoyed  m  if^t:* 

^  s«9.  synonymous. 

§  MUller*s  Physiology  by  Baly,  p.  1579.  f  llauriceau,  Malad.  d«  Feanw  frwa   i^' 
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cfont  has  commenced.*  It  continues  to  be  In  women  who  have  died  durine  a  men- 
performed  as  kmg  as  the  process  of  ovulation  strual  period  the  ovaries  have  been  frequently 
18  coatinaed ;  but  when  the  latter  ceases,  and  observed  to  present  unmistakable  signs  of  the 
the  ofsries  have  become  shrunken,  their  tissues  recent  rupture  of  one  or  more  Graafian  fol- 
attenuated  and  wasted,  and  Graafian  follicles  licles.  Some  examples  of  this  fact  have  been 
csn  be  no  longer  distinguished,  menstruation  already  given.  In  one  case  the  ovum  itself 
ceases  to  be  pmomied.  was  found  in  the  Fallopian  tube  (p.  567.).* 

lliese  (acts  show  that  menstnuition  and  Conception  is  supposed  to  take  place  most 

ovulation  proceed  pari  passu ;  but  they  do  not  fireauently  within  a  tew  da^s  after  a  menstrual 

alone  prove  that  the  one  function  is  dependent  period,  and  therefore  dunng  the  time  which 

upon  the  other.  an  ovum,  if  it  were  emitted  from  the  ovary 

If,  however,  both  ovaries  are  congenital ly  during  menstruation,  would  occupy  in  passing 

deBcient,  no  attempt  at  menstruation  is  ever  down  the  Fallopian  tube  and  perhaps  in  ar« 

observed ;  while,  on  the  other  hand,  in  cases  riving  at  the  uterus. 

where  the  ovaries  are  present  but  the  uterus  Menstruation  corresponds  in  many  particu* 
is  deficient,  puberty  becomes  established  in  lars  with  the  oestrus,  or  rut,  in  the  mammalia, 
due  course,  and  then  a  regularly  recurrinc  and  in  them  it  is  only  during  the  oestrus  that 
menstrual  molimen  may  be  observed,  although  ova  are  emitted  from  the  ovaries,  and  that  con* 
for  the  want  of  the  uterus  this  function  can-  ception  can  take  place, 
not  be  carried  out.      See  note  §,  The    foregoing   facts  constitute  evidence 
Or  if,  under  ordinary  circumstances,  after  bearing  upon  two  distinct  points.    The  first 
the  regular  establishment  of  menstruation,  series  proving  that  a  menstruating  condition 
both  ovariea  become  extensively  diseased,  or  of  the  uterus  is  maintained  only  so  long  as 
both  are  removed  by  operationf ,  menstruation  the  ovaries  continue  in  the  active  performance 
i^  from  that  moment  permanently  suspended,  of  their  function  of  preparing  and  ripening 
Hence  it  appears  that  the  presence  of  the  ova.    The  second  series  affording  a  certain 
ovary  in  a  healthy  state  is  essential  to  men-  amount  of  presumptive    evidence,  that  each 
struation.  separate  act  of  menstrtiation  is  connected 
But  something  more  also  is  needed ;  for  the  with  or  is  dependent  upon  a  corresponding 
ovariea  may  be  present  and  healthy,  yet  if  act  of  maturation,  and  perhaps  of  spontaneous 
they  cease  for  a  time  to  mature  or  emit  ova,  emission  of  one  or  more  ova  from  the  ovaries. 
as  for  example  during  pregnancy  and  lactation.  The  accuracy  of  the  first  conclusion  will 
when  they  are  passive^,  then,  so  long  as  those  probably  not  be  questioned ;  but  if  the  second 
processes  endure,  menstruation  is  luso  com-  point  is  to  be  regarded,  as  at  present,  more 
monly  suspended,  but  returns  after  the  com-  than  an  hypothesis  having  many  facts  and 
picf  ion  of  one  or  both  of  them.  probabilities  for  its  support ;  if,  as  M.  Poucbet 
A  seriea  of  (acts  so  consistent  appears  to  believes,  we  are  justified  in  considering  as 
admit  of  but  one  interpretation  :  namely,  that  established  laws  of  seneration  that  in  man 
a  menstruating  condition  of  the  uterus  bears  ova  are  emitted  from  the  ovary  at  fixed  epochs 
a  direct  relation  to  the  active  operations  of  and  at  no  other  times,  and  that  these  occa- 
the  ovariea,  and  that  this  function  is  only  per- 
formed   under  circumstances  which    render  weeks  one  or  both  ovaries  were  observed  to  become 
pretnancy  possible  so  far  as  the  ovaries  are  p«nfW  and  tamid,  the  swelliag  aogmented  for  four 

concerned  -but  if  the  conditions  are  such  that  <»*>J  '^r!?  *}  '^^''^  ^*?  ^  ^^  ""^  ^ 

f.             -.•             ..  •.  *.!, i.->^  .!.-..»  •K-  ..*-.^  gradually  declined  ;   the  whole  process  occup^iog 

mipce«»tion  cannot  take  place,  then  the  ute-  |enenUly  fW>m  ten  to  twelve  days.    Ithapp^ea; 

ns  although  it  may  be  healthy,  does   not  unfortanjitely,  that  in  this  case  the  atems  and  va- 

menstruate.  gins  were  deficient,  so  that  menstroation  coald  not 

Boc,  in  addition  to  this  general  relationship  uke  piece ;  but  the  case  in  one  respect  is  the  more 

between  menstruation  and  ovulation,  it  is  ne-  interestiDj  on  that  secoont,  for  notwithstanding  the 

.wi.^—.  .-^  j>»..».:»«  r..^ko»  if  •«»  Aim^t  <w«»  absence  of  the  ateros,  all  the  external  signs  of  pu- 

cessary  to  determine  further  if  any  direct  cor-  ^^         ^^  ^^  ^^  evidence  of  a  periodfcal 

respoodence  exists  between  each  separate  act  .cUvity  end  excitement  of  the  ovaries,  and  of  a 

of  menstruation  and  the  maturation  or  dis-  menstrual  molimen  aflMting  the  organs  which  were 

charge  of  one  or  more  ova  from  the  ovary,  so  not  malformed,  were  here  unmistakable.     These 

that   these  two  aets  ahall  be  coincidentally  dreumstanecs  fonaWy  call  to  mind   the  painfal 

l>           I                                                             '  condition  of  the  ovanes  which,  m  a  sioular  esse, 

«*V!?™!f?;                 .,                     -**!.••  induced  Mr.  Pott  to  extirpate  those  organs. 

The  following  evidence  supports  this  view.  •  Upon  the  connection  between  the  discharse  of 

The  ovariea  at  the  menstrual  periods  are  ova  fh>m  the  ovaries,  and  the  phenomena  of  heat 

not  unfrequently  the  seat  of  pain  and  tender-  and  menstruation,  the  following  should  be  con- 

nesa,  indicating  aome  unusual  activity  of  this  suited,  vis. :  --^.  ife^Lectmes  on  Compmtive 

—- •       in.:-   ^mA*»  «MM»..4r.KI«  in  fK-  MM  Anatomy,  vol.  iv.,  and  PhiL  Trans.  1817  and  1819; 

part.     This  la  roost  remarkable  m  the  rare  ^         ^     ^  ^^^  p^^^  Economy,   1821; 

case  of  hernia  of  the  ovary.}  U^  j^   Cyclopedia  of  Practical  Medicine,  art. 

•  The  views  of  Dr.  Ritchie  in  dissent  fVom  this  Ovary,  1834  ;    Ceiwlris  Tiait^  PhUoeophique  de 

«UtefBeist  have  been  alreadv  noticed,  p  672.  MAledae  Praboue,  1. 1.  1839 ;   W.  Jaua,  Pnctacal 

t  .Sea  Mr.  Polfs  rase,  p.  673.  Observations  onbiseases  of  Women,  1839  i/«*~;. 

1  N^ffTier'a,  lot  dt.  Edinb.  Med.  and  Surg.  Joum.  vol.hu;   Ginlvoorf, 

4  in  a  caaa  of  this  kind  not^tA  by  Dr,  Oldham  Lancet,  1842-43 ;  in  addition  to  the  works  of  Bis- 

<  PWxMdinKS  of  the  Rov.  Soc  vol.  riU.  p.  877.),  both  cAoJf,  Racibonh,  Airier.  ONrffe,  and  iWA«l.  al- 

o^  arica  had  dcacended 'through  the  inguinal  canals,  ready  quoted  under  the  title  OvAav.  p.  668.,  where 

and  w««  permanently  loilged  in  the  upper  part  of  will  be  found  a  full  account  of  the  process  of  ovuta- 

the  external  labia.     At  intervals  of  aboat  three  tion. 
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state  in  animals,  but  is  in  many  of  its  essential  pening  spontaneously,  and  sometimes  cau-^ii 

features  the  direct  converse  of  this.  m   the   way   already   suggested,  but  \m\\ii 

For,   as  already   stated,  in  the  niammalia  nothing  necessarily  to  do  \iith  the  meD^trt^ai 

usually  by  the  time  that  the  ovum  has  reached  act,  although  the  time  of  its  occurrtnct:  nja> 

the  uterine  extremity  of  the  oviduct,  or  has  materially  afiect  the  period  of  a  resulting  u^i- 

entered  the   uterus,  the  opportunity  for  im-  pregnation. 

pregnation  is  lost,  the  oestrus  is  over,  and  the  The  purpose  of  the  /lux  remains  to  be  cm.- 
animal  refuses  the  male  :  all  the  conditions  sidered.  If  the  quantity  of  fluid  escaping  at 
immediately  necessary  to  procreation  then  pass  each  recurrence  of  menstruation  be  ehtiiuau^l 
away,  and  an  interval  of  perfect  inaptitude  en-  at  three,  or  possibly  five,  ounces,  and  the  [it^t- 
sues,  which  is  sometimes  so  remarkable  that  cess  is  repeated,  without  interruption  iroin 
not  only  are  no  ripe  ova  to  be  found  in  the  pregnancy,  lactation,  or  disease,  once  in  i\tfv 
ovaries,  but  even  the  male  orgiui  ceases  to  lunar  month,  or  thirteen  times  annualh  for 
secrete  semen.  In  this  series  of  recurrent  thirty  years,  then  an  aggrc^te  quantity  \A 
periods,  marked  by  irresistible  impulse,  alter-  se venty«t wo  pounds  or  nine  gallons  on  tht  fur- 
nating  with  total  iuappettnce  for  congress,  mer  supposition,  or  of  a  hundred  and  t»tuu* 
nothing  is  more  evident  than  that  each  corre-  two  pounds  or  fifteen  gallons  upon  the  btter 
sponds  with  an  internal  physical  condition,  of  estimate,  w^ill  have  passed  from  the  sysieui  in 
which  it  affords  a  most  intelligible  explana-  the  course  of  menstrual  life,  and,  so  tar  as 
tion.  The  appetency  occurring  and  remain-  this  is  composed  of  blood,  will  have  been  ap- 
ing only  as  long  as  congress  would  be  fruitful ;  parently  entirely  wasted. 
the  inappetency  returning  whenever  this  would  It  is  difficult  to  arrive  at  a  perfectU  satis- 
be  nccessardy  infertile.  factory  conclusion  regarding  the  puqxise  ot 

Now,   with   regard  to   the  human  subject,  this  large  loss.     For  the  external  escape  rt 

whatever  ma\  be  possihic  during  menstruation,  blood  must  be  regarded  as,  to  a  certain  ei- 

yet  essentially  the  intervals  o'i  the  menstrual  tent,  an  accidental  feature  in  the  process  af 

acts  are  the  times  of  fertility  in  women.    And  menstruation.     That  it  is  not  essential  lofiT- 

the  only   cpiestion  that   can  arise  u|)on  this  tility,  is  proved  by  the  fact  that  women  socce- 

point  is,  whether  the  power  of  conception  ex-  times,  though  very  rarely,  breed  who  do  noi 

tends  over  the  whole  or  over  a  part  only  of  menstruate;  that  the  temporary  suspensiou  oi' 

this  interval — a  question  that  has  been  already  the  menstrual  flow  during  lactation  ib  no  cer- 

consitlercd.  tain  preventive  of  conception ;  and  that,  oo- 

In  all  that  relates,  therefore,  to  the  coinci-  casionally,  young  girls  become  pr^nant  before 

deuce  of  the  ovipont  with  the  oestrus  of  mam-  the  menstrual  age  has  arrived. 
ma  Is,  the  evidence  derived  from  comparative         The  blood  which  escapes  is  certainly  ci>tJ- 

anatomy  serves  to  strengthen  the  belief  in  a  verted  to  no  positive  use.     No  office  can  bt 

corresponding  correlation  between  the  emis-  assigned  to  it,  such,  for  example,  as  has*  ktn 

sion  of  ova  and  the  act  of  menstniation  in  the  suggested  for  the  analogous  escape  of  blood 

human  subject.     Hut  in  respect  of  the  inter-  into   the   ripe  ovisac  —  an   eflusion  that  ha* 

val,  the  great  divergence  of  the  facts  here  dis-  been  termed  the  menstruation  of  the  follicle.* 

played  tends  to  embarrass  and  perplex  rather  But  although  the  blood,  after  it  has  pas^ 

than  to  elucidate  the  question  as  it  relates  to  the  uterine  epithelium,  is  altc^ether  lost,  ii 

man.     For  it  is  precisely  in  this  interval  that  may,  by  escaping,  fulfil  the  negative  purpt>5< 

all  the  circumstances  occiu'  which,  for  want  of  of  aflbrding  relief  to  the  congested  capillaries 

a  consistent  explanation,  have  often  thrown  a  of  the  uterus.    For  we  find,  from  various  kind* 

doubi  over  the   whole  theory  of  the  direct  of  evidence,  that,  at  each  menstnul  period, 

dependence  of  menstruation  upon  ovarian  in-  all  the  uterine  tissues  become  charged  niili  a 

fluence  ;  and  in  elucidating  these  points,  com-  more  than  ordinary  quantity  of  blood,  and, 

parative  anatomy  affords  little  or  no  help.  therefore,   with   the   materials  necessarj  to 

In  taking  a  retrospect  of  these  several  facts  those  rapid  growths  which  have  been  shoio 

relating  to  menstruation  and   its  connection  to  commence  as   soon   as   impregnation  has 

with  a  corresponding  ovipont,   an   essential  taken   place.      From   the   moment  that  the 

(listinction  shoidtl  be  made  between  the  influ-  latter  occurs,  the  mucous  and  other  tissue* 

cnce  of  the  ovaries  in  determining  the  power  of  the  uterus  begin  rapidly  to  expand,  and 

of  the  uterus  to  perform  the  menstrual  act,  the  current  of  blood  is  diverted  to  new  chjn- 

and  any  influence  which  they  may  have  over  nels.     There  is  then  no  overplus,  until  iIk' 

the  periodicity  of  that  function.     In  all  that  whole  cycle  of  generative  acts,  includinirlaita- 

relates  to  the  former  faculty,  the  power  of  the  tion,  is  complete.     The  only  observable  brtal 

ovaries  may  be  rcganled  as  in<lisputably  esta-  happens  at  parturition  ;  but  after  the  balance 

blislied.     In  much  that  is  connected  with  the  of  the  uterine  circulation  has  been  rtsiomi 

latter,  there  is  obviously  room  for  more  in-  by  the  escape  of  blood  at  the  time  of  labour, 

formation  than  we  at  present  possess.  and  by  the  lochia,  there  is  again  usualh  do 

If  each  separate  act  of  menstruation  is  de-  redundance  until  the  office  of  the  mainaia/T 

tcrmined  by  certain  modifications  periodically  glands  has  ceased.     Then,  the  activity  of  the 

occurring  in  the  ovary,  it  is  probable  that  the  ovaries  recommencing,  the  perkxlicBl  hsf^' 

essential  j)art  of  the  process  is  the  mnttaation  aemia  of  the  uterine  vessels  returns,  and  u^ 

of  an  ovum  within  the   follicle,   while   the  overplus  is  emitted  in  the  form  of  menstrual 
process  of  its  emission  may  be  an  accidental 
feature,  not  always  occurring,  sometimes  hap-  *  See  p.  566. 
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tion,  the  latter  phenomenon  ought  to  be  re*  relation  which  the  enUstion  of  ova  bears  to 

peated  whenever  the  former  event  occurs ;  and  each  act  of  menstruation  can  be  arrived  at, 

consequently  in  the  case  now  under  conside-  so  far  as  anatomical  evidence  is  concerned. 

nitioD  M.  Coste  suggests  that  the  same  cause  For  the  attention  of  observers  having  been 

which  provokes  the  discbarge  of  the  ovum  in  directed  more  to  the  condition  of  the  ovaries 

this  case,  abo  occasions  fecundation,  which  at  the  time  of  menstruation  than  in  the  inter* 

arrests  the  menstrual  flux  before  this  has  time  val,  much  more  has  been  ascertained  of  their 

to  manifest  itself.  state  at  the  former  than  at  the  latter  periods. 

Thus,  if  even  the  foregoing  explanation  Yet  it  is  during  the  intervals  of  menstruation 

could  be  deemed  satisfactory,  it  appears  ne-  that  conception  in  man  normally  takes  place, 

cessary  occasionally  to  foil  back  upon  the  old  while  mammals    become    impr^nated    only 

doctrine  of  the  detachment  of  ova  coincidently  during  the  oestrus. 

with  fecundation,  in  order  to  supply  the  de-  It  is  important,  therefore,  to  determine, 
ficiencies  of  the  newer  theory  of  their  sponta-  thirdly,  how  far  the  oestrus  or  rut  in  the  mam- 
neous  emission  independently  of  it.     It  must  malia  may  be  regarded  as  comparable  with  the 
however  be  confessed,  that  every  view  yet  act  ofmenstruation  in  the  human  female;  for  if, 
offered  of  the  direct  dependence  of  each  sepa-  as  is  commonly  supposed,  these  two  functions 
rate  act  of  menstruation  upon  a  corresponding  are  identical,  or  nearly  so,  then  the  facts  to  be 
act  of  ovulation,  disappoints  expectation  by  derived  from  comparative  anatomy  may  assist 
leaving  some  condition  reUitine  to  conception  further  in  determining  the  nature  and  extent 
unexplained,  or  explainable  only  by  raising  an  of  the  rekition  between  menstruation  and  ovu* 
additional  hypothesb  ;    while  many  circum-  lation  in  man.    But  if  the  phenomena  atten- 
stances  of  common  occurrence,  such  as  the  dant  upon  the  rut  do  not,  in  all  respects,  coin- 
sudden  reappearance  of  menstruation  under  cide  with  those  accompanying  menstruation, 
niental  emotion  and  the  like,  are  left  unac-  the  conclusions  which  are  legitimately  de* 
counted  for  upon  any  hypothesb  of  ovarian  ducible  from  observation  of  the  former  funo- 
dominance.  tion  must  not  be  too  strictly  applied  to  the 

If  next  the  ovular  view  of  menstruation  be  latter, 

tested  by  the  evidence  derived  from  anatomy.  In  the  mammalia  the  periods  of  emission  of 

although  many  facts  will  be  found  in  proof  of  the  ova  from  the  ovary,  and  of  their  passage 

the  statement  that  ova  are  often  emitted  at  c'o ^n  the  Fallopian  tube,  are  undoubtedly 

the  menstrual  period,  these  cases  have  not  coincident  with  tne  cestrus.   It  is  only  on  these 

been  vet  sulRciently  collated  to  form  a  series  occasions  that  the  female  manifests  an  instinc- 

capableofaffordtng  unquestionable  conclusions  tive  desire  for  copulation.     She  is  then  said 

as  to  the  precise  relation  which  the  emission  to  be  in  heat.   The  vulva  is  congested,  swollen, 

of  ova  bean  to  each  menstrual  act     That  and  bedewed  with  an  increiued   secretion, 

ova  may  pass  spontaneously  from  the  ovary  which  is  generally  odorous,  and  is  sometimes 

during  the  menstrual  flow  is  proved  by  cases  tinged  with  blood.    This  condition  is  of  brief 

already  given  at  p.  567.  and  605.  M.  Pouchet,  duration.     At  the  longest  it  continues  for  a 

however,  supposes  that  it  is  the  maturation  of  few  davs.    But  whatever  be  its  duration  it  is 

the  ova  which  takes  place  during  menstruation,  the  only  period  during  which  the  femde  can 

and  that  their  emunon   follows  immediately  be  impregnated. 

or  within  four  days  after  the  cessation  of  the  In  the  human  subject  the  periodical  return 

flow.     M.  CoKte  found  the  period  of  rupture  of  congestion  of  the  reproductive  organs,  the 

of  the  Graafian  follicle  to  be  very  variable.    In  menstrual  flow,  and  the  corresponding  spon- 

one  case  the  follicle  was  already  burst  on  the  taneous  emission  of  ova,  so  far  as  this  point 

fint  day  of  menstruation.     In  a  second  in-  has  yet  been  ascertained  by  post-mortem  ex- 

iitance,  although  >fvr  days  had  passed  from  amination,  accord  with  the  phenomena  dis- 

the  cessation  A  the  flux,  the  follicle  was  still  plaved  by  the  mammalia  during  the  oestnis.   It 

entire,  though  the  slightest  pressure  sufficed  u  also  believed  that  in  some  instances  concep- 

to  cause  its  rupture.     In  a  third  cnefitlefn  tion  has  taken  place  during  menstruation*,  a 

days  had  elapsed,  and  yet  rupture  had  not  circumstance  which  is  clear^  reconcilable  with 

taken  place.     In  the  example  represented  by  the  anatomical  evidences  alreadv  produced, 

fig.  380. /m  days  had  passed  since  the  last  men-  and  is  so  far  in  accordance  with  what  nor- 

Btnmtion  began,  and  the  follicle  was  entire,  mally  occurs  in  the  mammalia  during  oestnia- 

though  perfectly  ripe,  and  apparently  upon  tion. 

tbepotnt  of  rupture.  But  here  the  analogy  ceases.  And  from 
These  examples,  in  the  same  degree  that  this  point  onwards  the  more  closelv  the  two 
they  favour  a  belief  in  the  occurrence  of  im-  functions  are  compared,  the  more  plainly  does 
pregnation  at  indefinite  periods  of  the  men-  it  appear  that  although  the  cestrua  and  men-* 
fttrual  intervals,  by  showing  how  conception  is  struation  possess  many  circumstances  in  com* 
then  possible,  discourage  the  view  that  the  ™on,  yet  the  resemblance  endures  only  for  a 
nm$gion  of  ova  is  necessarily  limited  to  the  certain  period,  more  or  less  brief,  while,  after 
precise  times  of  the  menstrual  flow.  But  this  is  past,  there  follows  in  man  an  inter- 
until  a  lar^ger  number  of  examples  than  yet  mediate  condition  which  is  not  only  not  corn- 
exists,  ahowtng  the  condition  of  the  follicles  parable  with  the  corresponding  intermediate 

during  both  the  menstrual  periods  and  inter-       ♦  «* i*  .u   r        .i.    •*•    *.•.•#*     .    * 

,.u   k—  ■ ^^^w^^.^   ^J^ r  II  Some  of  the  few  anthonties  for  this  fact  extant 

vato^has  bcm  collected   and  carefully  com-  ^  ^n^ted  in  the  works  of  Pouchet  and  Coste,  Uk. 

pared,  no  definite  conclusions  as  to  the  exact  dt 
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state  in  animals,  but  is  in  many  of  its  essential  pening  spontaneotislyy  and  ^i?ftfTfff  cmd 

features  the  direct  converse  of  this.  m  the  way  already  8U|[gested,  but  hiiinii 

For,  as  already  stated,  in  the  mammalia  nothine  necessarily  to  do  w  ith  the  ONBttnial 

usually  by  the  time  that  the  ovum  has  reached  act,  aluiough  the  time  of  its  occuncace  mmf 

the  uterine  extremity  of  the  oviduct,  or  has  materially  affect  the  period  of  a  itwisiif  »> 

entered  the  uterus,  the  opportunity  for  im-  prmiation. 

pregnation  is  lost,  the  oestrus  is  over,  and  the  Ine  purpose  of  thejitu  remaiiis  to  be  ooo- 
animal  refuses  the  male :  all  the  conditions  sidered.  If  the  quantity  of  fluid  cso^mi^  at 
immediately  necessarv  to  procreation  then  pass  each  recurrence  of  roeosCniation  be  r^m^H 
away,  and  an  interval  of  perfect  inaptitude  en-  at  three,  or  possibly  five,  ounces,  and  the  pro- 
sues,  which  is  sometimes  so  remarkable  that  cess  is  repeated,  without  interruption  mm 
not  only  are  no  ripe  ova  to  be  found  in  the  pregnancy,  hictation,  or  disease,  oooe  ia  tttt} 
ovaries,  but  even  the  male  organ  ceases  to  lunar  month,  or  thirteen  times  annuall}  iat 
secrete  semen.  In  this  series  of  recurrent  thirty  years,  then  an  Mgrcgate  quantity  ul 
periods,  marked  by  irresistible  impulse,  alter-  seventy*two  pounds  or  nwe  gallons  on  the  for- 
nating  with  total  inappetence  for  congress,  roer  supposition,  or  of  a  hundred  and  tvcat^ 
nothing  is  more  evident  than  that  each  oorre-  two  pounds  or  fifteen  gallons  upon  the  latter 
sponds  with  an  internal  physical  condition,  of  estimate,  will  have  paned  from  the  spt^  ia 
which  it  affords  a  most  intelligible  explana-  the  course  of  menstrual  life,  and,  so  (ar  ai 
tion.  The  appetency  occurring  and  remain-  this  is  composed  of  blood,  will  hate  bcca  t^ 
ing  only  as  long  as  congress  would  be  fiuitful ;  parently  entirely  wasted, 
the  tnappetency  returning  whenever  this  would        It  is  difficult  to  arrive  at  a  pcHectiy 


be  necessarily  infertile.  factory  conclusion^  regarding  the  PivpQie  of 

emaleacBMof 


Now,  with  regard  to  the  human  subject,  thb  large  loss.    For  the  est 

whatever  may  be  poMsible  during  menstruation,  blood  must  be  regarded  as,  to  a  certain  ei- 

yet  essentially  the  intervals  of  the  menstrual  tent,  an  accidental  feature  in  the  piooeai  of 

acts  are  the  times  of  fertility  in  women.    And  menstruation.     That  it  is  not  essential  to  fcr- 

the  only  question  that  can  arise  upon  this  tility,  is  proved  by  the  fact  that  women  mm- 

point  is,  whether  the  power  of  conception  ex-  times,  though  very  rarely,  breed  who  do  aot 

tends  over  the  whole  or  over  a  part  only  of  menstruate ;  that  the  tempoivy  suspcmJna  of 

this  interval — a  question  that  has  been  already  the  menstrual  flow  during  lactation  is  no  cer- 

considered.  tain  preventive  of  conception ;  and  tha^  ot> 

In  all  that  relates,  therefore,  to  the  coinci-  casionally,  young  girls  beoMne  purgnanf  bdbie 

dence  of  the  ovipont  with  the  oestrus  of  mam-  the  menstrual  age  has  arrived, 
ma  Is,  the  eridence  derived  fix>m  comparative        The  blood  which  escapee  is  certainly  coa> 

anatomy  serves  to  strengthen  the  belief  in  a  verted  to  no  positive  use.     No  office  can  be 

corresponding  correlation  between  the  emi^  assigned  to  it,  such,  for  example,  as  haa  beta 

sion  of  ova  and  the  act  of  menstruation  in  the  suggested  for  the  analogoua  cvoape  of  Uood 

human  subject.    But  in  respect  of  the  inter-  into  the  ripe  ovisac  —  an  effitsioo  that  bai 

val,  the  great  divergence  of  the  facts  here  dia-  been  termed  the  mcnstruatioQ  of  the  Mlide.* 

played  tends  to  embarrass  and  perplex  rather  But  although  the  blood,  after  it  has  paaed 

than  to  elucidate  the  question  as  it  relates  to  the  uterine  epithelium,  is  altogether  wft.  i 

man.    For  it  is  precisely  in  this  interval  that  may,  by  escaping,  fulfil  the  n«^gative  porpoie 

all  the  circumstances  occur  which,  for  want  of  of  affording  relief  to  the  congested  capillariei 

a  consistent  explanation,  have  often  thrown  a  of  the  uterus.   For  we  find,  fimn  various  badi 

doubt  over  the  whole  theory  of  the  direct  of  evidence,  that,  at  each  mcnstnul  period 

dependence  of  menstruation  upon  ovarian  in-  all  the  uterine  tissues  become  cbaned  with  a 

fluence ;  and  in  elucidating  these  points,  com-  more  than  ordinary  quantity  of  Imed,  sa^ 

parative  anatomy  affords  little  or  no  help.  therefore,  with  the  materiab  ueteaaatj  i» 

In  taking  a  retrospect  of  these  several  facts  those  rapid  growths  which  have  beea  ihova 

relating  to  menstruation  and  its  connection  to  commence  as  soon  as  impragnaiioa  Ivi 

with  a  corresponding  ovipont,  an  essential  taken  place.     From  the  moncnt  chat  tk 

distinction  should  be  made  between  the  influ-  latter  occurs,  the  mucotu  and  other  tiM» 

ence  of  the  ovaries  in  determining  the  power  of  the  uterus  begin  rapidly  to  expand,  aaJ 

of  the  uterus  to  perform  the  menstrual  aet,  the  current  of  blood  ia  diverted  to  new  ch»* 

and  any  influence  which  the^  may  have  over  nels.     There  is  then  no  overplus,  uacil  ck 

the  penodicity  of  that  function.     In  all  that  whole  cycle  of  generative  acta,  mdudinic  lacs*' 

relates  to  the  former  faculty,  the  power  of  the  tion,  is  complete.     The  only  observable  bra^ 

ovaries  may  be  regarded  as  indisputabljr  esta*  happens  at  parturition  ;  but  after  the  baliaoc 

blished.     In  much  that  i%  connected  with  the  of  the  uterine  circulation  has  been  rotorai 

hitter,  there  is  obriously  room  for  more  in-  by  the  escape  of  blood  at  the  time  of  hboar, 

formation  than  we  at  present  possess.  and  by  the  lochia,  there  is  wun  onaly  *^ 

If  each  separate  act  of  menstruation  is  de-  redundance  until  the  office  of  the  mavoan 

termined  by  certain  modifications  periodically  glands  has  ceased.    Then,  the  activiiv  of  ^ 

occurring  in  the  ovary,  it  is  probable  that  the  ovaries  recommencing,  the  periodicH  Hftr* 

essential  part  of  the  process  is  the  maturaiion  aemia  of  the  uterine  vessels  returas,  aad  ike 

of  an  ovum  within  the  follicle,  while  the  overplus  is  emitted  in  the  form  of 
process  of  its  cmiuion  may  be  an  accidental 
feature,  not  always  occurring,  sometimes  hap-  *  S«e  p.  M6i 
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MoocL     And  thus,  by  each  act  of  menstrua-  capillary  attraction,  such,  for  example,  as  will 
tion,  the  uterus  is  placed  in  a  state  of  prepa*  aiuse  water  to  rise,  to  a  certain  distance,  be- 
ration   for  that  profuse  development  of  its  tween  two  plates  of  elass  placed  in  close  con- 
tissues  which  impregnation  may  at  any  time  tact.    The  rigid  walls  of  the  human  uterus, 
of  the  succeeding  intenral  call  forth.  which  are  normally  in  such  close  apposition 
The  office  of  the  uterut  m  huemmatitm, —  that  sections  made  m  certain  directions  scarcely 
After  menstruation,  which  is  to  be  regarded  as  suffice  to  display  any  appreciable  cavity  (Jigt. 
a  process    preparatory  to  impregnation,  the  426.  and  427.),  seem  admirably  adapted  to  fa- 
next  office  of  the  uterus  is  that  of  receiving  vour  this  gradual  rise  of  the  seminal  fluid  be- 
the  seminal  fluid,  and  apparently  of  conducting  tween  them  towards  the  Fallopian  tubes ;  and 
it  to  the  Fallopian  tuoes,  by  which  again  it  thus  a  compensation  is  provided  for  that  peri- 
may,  in  rare  instances,  be  carried  as  far  as  the  staltic  movement,  which,  in  some  mammalia 
ovary.     To  this  office  the  form  of  the  uterus  with  a  more  intestiniform  and  less  rigid  uterus, 
aiipears  to  be  well  adapted  in  all  its  parts,  appears,  under  the  influence  of  the  coitus,  to 
For,  first,  the  cervix  uteri  is  so  constructed  as  affect  alike  the  vagina,  uterus,  and  Fallopian 
to  lie  in  the  centre  of  the  upper  dilated  portion  tubes*, and  to  suffice  for  the  conveyance  or  the 
or  fornix  of  the  vagina,  into  which  it  projects  seminal  fluid  from  one  extremity  to  the  other 
to  a  distance  of  3 — 4^'\    This  dilated  ex-  of  the  generative  track. 
tremity  of  the  vajpna  forms  a  pouch  which  re-  The  action  of  the  cilia  of  the  uterine  epi* 
ceives  the  extremity  of  the  intromittent  organ,  thelium  cannot,  in  any  way,  contribute  to  this 
and  in  this  receptacle  the  seminal  fluid  is  de-  result,  if  those  observations  are  correct  which 
posited.    But,  on  account  of  the  natural  posi-  agree  in  assigning  to  them  a  movement  such 
tion  of  the  uterus,  which  lies  in  the  axis  of  the  as  would  create  a  current  from  within  out- 
pelvic  brim,  while  the  course  of  the  vagina  wards  ;  for  it  is  obvious  that  such  a  motion 
corresponds  with  that  of  the  cavity  and  out-  would  tend  to  retard  rather  than  to  advance 
let  (J!g.  433.),  the  cervix  uteri  is  so  directed  the  progress  of  the  seminal  fluid  towards  the 
(downwards  and  backwards)  as  to  cause  the  Fallopian  tubes. 

OS  uteri  externum  to  be  maintained  in  the  If  therefore  any  other  power  is  needed  to 
very  centre  of  this  pouch,  so  that  the  seminal  account  for  this  movement,  it  must  be  sought 
fluid  will  be  retained  in  a  situation  in  which  it  in  the  action  of  the  spermatic  particles  them* 
is  most  certain  to  flow  through  this  orifice  into  selves.  For,  little  adapted  as  their  motions 
the  cervix.*  But  the  cervicafcahal  is  traversed  appear  to  anything  like  onward  progression, 
bv  numerous  furrows,  which  will  act  as  so  many  yet  they  have  been  observed  to  continue  long 
channels,  conducting  the  semen  to  the  internal  after  ejaculation,  in  the  fluid  found  within  the 
OS,  while  the  dilated  central  portion  of  that  uterus  and  tubes,  and  even  upon  the  ovary .f 
canal  (Jig*  424.)  serves  the  purpose  of  a  second  It  has  been  also  proved  beyond  doubt  that  by 
reservoir.  this  power  the  spermatozoa  penetrate  the  ovum 
It  may  also  be  readily  believed  that  the  itself^,  and  therefore  to  it  may  be  attributed 
ejaculatory  act  on  the  part  of  the  male  will  a  certain  share  in  the  progress  of  the  seminal 
suffice  to  carry  the  seminal  fluid  thus  far,  particles  through  the  uterus  towards  the  ovi- 
although  the  impetus  with  which  it  is  propelled  ducts,  although  this  may  not  be  a  very  con- 
having  been  checked  by  the  constriction  caused  siderable  one. 

by  the  external  os  uteri,  would  hardly  suffice  Finally,  it  is  possible  that  in  man  and  the 

to  carry  it  much  beyond  the  more  narrow  bar-  mammalia  some  such  remarkable  property  may 

rier  existing  at  the  internal  os.    Or  if  it  should  be  possessed  by  the  spermatozoa  as  tnat  whicn 

pass  this  second  obstacle,  the  almost  complete  I  have  observed  in  certain  annellides.    If  a 

appontion  of  the  walls  of  the  uterus  would  portion  of  the  contents  of  the  testis  of  tliecom- 

prevent  any  considerable  penetration  of  the  mon  earth-worm  (Lumbricui  agricoUif  Hoffm.) 

semen  further  into  the  uterine  cavity,  so  fiur  as  be  placed  under  the  microscoj>e  between  two 

this  is  dependent  on  the  act  of  ejaculation.  slips  of  glass,  in  about  ten  romutes  the  whole 

But  this  very  apposition  of  the  uterine  walls  mass  is  seen  to  heave  and  writhe  with  aston- 

may,  in  another  manner,  assist  the  onward  ishing  energy,  the  form  of  the  movement  being 

progress  of  the  semen,  by  inducing  a  kind  of  that  of  the  peristaltic  action  of  the  intestines 

(JSg,  459.).     Everything  in  contact  with  the 

*  Dr.  James  Blondsll  has  described  a  peculiar  spermatozoa  becomes  ciliated  by  them,  one  end 

«S"*°^''Kfi***''**T'**  '?.*'*?i7'^^  ^S^**'  of  the  filament  fixing  itself  while  the  other 

rabbit,  and  which  serves  to  explain  the  mode  of  in-  ',u^,^  r-^      Tk*»  JL,,u  :-  .u«»  :r  *u    i    j 

troducUon  of  the  seminal  fluid  into  the  uterus:-  vibrates  free.     The  result  is,  that  if  the  body 

**Thts  canal  during  the  beat  is  never  at  rest;  It  <<>  which  the  spermatozoa  attach  themselves 

»hortenji,  it  lengthen.%  it  changes  continually  in  lu  is  fixed,  such  as  the  glass,  or  the  margin  of  a 

circular  dimensions;  and  when  irriuted  especially  mass  of  granules,  a  line  of  cilia  is  formed  whose 

AilJIT^^^  Tr?*"^  *f  one-third  of  iu  quiescent  .ction  creates  a  strong  current,  and  everjthing 

dumeter.     In  addition  to  this  action  the  vagina     „«„„k!o  :•  a^^mm^  in*^  *Ka  ^^Z^^  ->«j  :- ? 

performs  another/*  which  «*consisU  in  the  falling  7?;?'*'«  »  drawn  into  the  vortex,  and  is  seen 

«lown,  M  it  were,  of  that  part  of  the  vagina  which  dnftmg  rapidly  along.     But   if  the  body  to 

lies  in  the  vicinity  of  the  wombs ;  so  that  it  every  which  they  attach  themselves  is  movable,  then 

now  and  then  lays  itself  as  flatly  over  their  orifices  this  soon  becomes  clothed  with  spermatozoa, 

•s  we  should  apply  the  hand  over  the  month  in  an 

endeavour  to  stop  it    How  well  adapted  the  whole  *  Bluadell  he,  ciV.;  mo  also   p.  611.  of  this 

of  this  curious  movement  is  for  the  introduction  of  article. 

the  wmea  at  the  opening  it  is  needless  to  explain."  t  See  this  article,  p.  607. 

-RsMarches  Phj's.  and PathoL  p.  56.   1826.  }  Newport,  Phit  Trans.  1863.    Pt  II.  p.  267. 
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whose  free  ends  moving  rapidly,  cause  the     the  uterine  canty.     U  no  tucli  cooUct  o(  tiir 
whole  to  rotate.     A  most  remarkable  olaect    generatiye  elemeDta  as  is  neccnvj  to  the  ite- 
velopment  of  the  arum  takei  ptece.  tha  ibc 
Fig.  450.  tatter  Buffers  oo  further  chup  bejoDit  th« 

slight  alteration  in  it*  coeditioii  durng  iu 
pBMSge  through  the  oviduct,  whidi  bat  bea 
already  described ;  >nd  ultimatdy  it  bttosei 
lost,  probably  suSeriag  decimywitioti,  but  h 
least  giving  no  evidence  of  iti  prcKwe  ib  da 
uterine  cavity.  But  if  the  ovum  bu  bea  Icr- 
lilised,  then  commencei  that  rwaarinfale  tma 
of  changea  in  the  phyiOcal  coodilioB  of  tbc 
uterus  wherri)y  this  oipin  is  fitted  ibrtbepni- 
lection  and  nutrition  of  the  ovum  during  tbc 
UHual  period  of  forty  weeks  in  vhkfa  the  Utcr 
is  nonnally  retained  within  ita  ravitr.  Ai  i^at 
changes  involveveryconsiderableaiietKiDMB 
the  form  and  composition  of  the  entire  Ucra, 
as  well  as  of  its  several  part*,  thrj  hnc  bo* 
considered  as  a  part  of  that  series  of  bcO- 
morphoees  which  the  ulerua  undergsa  initi 
pn^ress  from  infancy  to  oU  age,  ol  whicb  • 
descriplion  has  been  already  given,  fp.  M)- 
Tie  office  of  the  Hima  m  fwfaritB*.— TV 
act  of  partuntion,  or  that  procos  by  abick, 
in  normal  cases,  the  product  of  coacTpini. 
tSter  due  deveU^ment,  is  qMotsneouJT  iq» 
rated  and  expelled  from  the  parent  bodv.na- 
stitutes  the  last  chief  oCGce  of  tbcntcnM. 

The  labour  proceaa  may  be  regarded  a  o- 
sentially  a  contest  between  two  affcmt 
forces,  which  are  remlmg  on  the  o«e  band, 
and  propHUne  on  the  other.  RetistwM  a 
necessary  to  preserve  the  foetu*  in  its  piscr. 
Propulsion  is  retiuisite  to  detach  and  eipd 
tion  of  other  spematoiOB,  which,  hiving  at-  frotc  "he  parent  body.  The 
tached  themselves  to  the  periphery  of  the  'W-P^^V^,'"  'f^  ' 
cleared  space,  keep  np  a  perpetual  vortex,  in  *hLch  «  offi^d  by  the 
which  iheTentral  bJy  is  ^ly  a  paa«ve  a,.d  ^l  fe'"».  !>?  »*««  "»  f^.  "^'Jj^  ^  t 
partly  an  active  agent.'  soft  part*  Im.ng  and  cIo«u»  m  the  pdf-j-i 

Whether  any  similar  effect  is  capable  of  be-     ""''j  •'1'  ^'^  °f»f°!"  ""''  i|«™^,"r_*^ 
ing  produced  by  the  spermatoioa  in  the  human     ture.  of  the  pclvu  .t«=lf.    NaturtU^  these  «t 
subJMt.  or  ho«  far  tW  property  may  be  ge-     wificwnl  to  counteract  an,  _t«.dc»e, 
neral  in  spermntozoa,  I  am  not  aware  ;    but 
the  circumstance  is  altogether  too  remarkable 
to  be  passed  over  without  mention  here,  as  It 
may  serve  to  explain  how  the  onward  move- 
ment of  spermatozoa  can,  in  some  eases  at 
le»st,  be  aided  by  this  peculiar  property  of  the 
spermatic  filaments  to  attach  themselves   to 
surlocei  with  which  they  were  in  contact,  and 
clothe  these  lurfaces  with  a  fringe  of  cili" 


is  thus  formed,  which  continues  for  a  con- 
siderable time  in  motion,  clearing  for  itself  a 
free  area,  and  in  this  it  revolves,  whilst  its 
revolutions  are  apparently  assisted  by  the  ac- 


tion.    It  a 


of  the  f<Etus  from  the  < 
gravity  upon  it,  in  various  cbanges  oCpntsn. 
or  under  any  impuhnve  movaDeat*  of  ih 
parentbody.  Thar coratuned nKstanct is icrt 
as  to  requite  the  opoatioa  of  powofcl  sau' 
cles  to  overcome  them  before  the  duU  na  be 
expelled.  Thispower is sunplied bytheoKrc^ 
aided  subsequently  by  toe  di^)hn(B  ^ 
other  muscles,  abdominal  and  pelvic. 


to  ciotne  tncse  lunaces  wiin  ainnge  oi  ciiia     . ,■ , •^      ,  \- .i   .l 

io™™™ta  th,  monint  ib.t  ill.  ovum.  "^V"  ."[TT"        "-^  S'?"'    .S^TJi 

.hlch  h..  b«n  «ibj«»l  to  ibc  fertiUiing  i»  "*.'''  •»"'»""■  "■'u^'SLT      *f  Z. 

F-iiopi..  „*.t.  i.  r.~i~i  -i.i.gii.1.1  in..  js,",'iS5.''mLs;"s;r«  ^- 

*  These  obaemlioa*  were  Ant  made  by  me  si  disproportioned,   the   procesa    b    staiiiaJi 

lbs  tims  whea  the  l.te  Dr,  Martin  Bsrry  snnouncri  ,|,ether  the  error  be  on  the  side  uf  too  ■«* 

l»sdi.™verTrfihe,*n«r.uonome«^  resistance,  M  too  Ultle  propulsive  fcfoe.    I" 

BpernulOEoa  In  the  nbbil,  and  were  commanicaled  ^      ~~"  ~"                       .     {'^_        .               - 

iThlm,  «.d  sab«,ueatly  for  publicUion  to  Prrf.  these   last    two    parOcular.   may   be   ro-p^ 

Uvea,  in  irboH  leciune  oa  Ibe  InveitebnU  this  beaded  the  history  of  eveiy  uonalml  \itiM 

avcMint  appesri.     l,eFturta  on  the  Cmnp.  Anat.  and  jn  which  the  mechanism*  u  ■  bull. 
I>h7».   of   the  InvertcLinle   Animals,   by   Elcbanl 

Owen.  F.K.3.,  2nd  cdiL  p.  257.  *  flio   OMchaaiol   <^«n 

t  Sm  [1.  600.  cenied  in  laboor  havtac  bMB  r 
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Wbeo  labour  is  about  to  commence,  the  labour,  becomes  manifest,  not  so  much  in 

uterus  having  preyiously  taken  a  lower  posi-  regard  to  the  uterus  itself,  whose  contractions 

tion  in  the  |)eivis,  begins  to  contract  gently,  are  probably  still  mainly  dependent  upon  its 

and  often  without  pain,  so  that  the  only  or  own  sympathetic  nerves,  as  in  that  correlation 

cfaiefevideoceof  its  action  is  an  occasionally  with  other  parts,  between   which   and   the 

recurring  tension  and  hardness  of  the  oigan.  uterus    it    is    essential    that  consentaneous 

These  contractions  commence  apparently  at  action  should  be  occasionally  establi^hed. 

the  cervix,  so  far  as  it  is  possible  to  analyse  The  powerful  cooperation  of  the  abdomi- 

them,  and  travel  onwards  towards  the  fun-  nal  musdes,  which  form  as  it  were  an  addi- 

dus  * :  the  whole  organ  soon  becoming  firm  tional  sheet  of  contractile  fibre,  nearly  sur* 

and  resisting  to  the  touch,  and  its  upper  part  rounding  the  uterus,  being  thus  enlisted,  the 

rising  and  assuming  a  more  prominent  posi«  passage  of  the  child  is  completed  with  greater 

tion  in  the  abdomen.     This  hardness  and  rapidity  and  certainty  ;  and,  afler  a  pause, 

tension  is  occasioned  partly  by  the  rigidity  of  the  placenta  and  membranes  are  expelled,  the 

Che  whole  fibre,  in  a  state  of  tonic  contraction,  liquor  amnii  having,  either  altogether  or  in 

and  partly  by  the  resistance  offered  by  the  in-  part,  escaped  at  some  earlier  period  of  the 

compressible  contents  of  the  organ,  for  which  labour. 

there  is  no  exit  so  long  as  the  cervix  remains  This  general  sketch  of  the  operations  of 

dosed.  the  uterus  in  labour  will  suffice  as  an  intro- 

The  contraction    having   overspread    the  duction  to  a  more  detailed  and  critical  exami- 

uterus,  a  sense  of  pain  is  now  first  felt ;  the  nation  of  the  nature  of  the  forces  employed, 

pain,  like  that  of  cramp,  being  usually  propor-  and  of  the  manner  in  which  these  are  called 

tionate  to  the  sensible  tension  and  hardness  forth. 

of  the  organ.  Of  the  pemtaltic  action  of  the  uterus,  and  iti 
After  enduring  for  a  time  the  state  of  con-  cause.  —  From  direct  observation  upon  many 
traction  mdually  subsides,  and  is  replaced  mammalia,  it  is  known  that  the  action  of  the 
by  one  of  relaxation.  In  subsiding,  the  con-  uterus  is  in  them  peristaltic,  ix.,  the  contrac- 
tfiction  observes  the  same  order  as  in  com-  tions  commence  at  certain  points,  and  pass  on 
mencing,  the  os  and  cervix  yielding  first,  while  from  s^ment  to  s^ment  slowly,  and  in  a  ver- 
the  upper  portion  and  fundus  remain  longest  micular  manner.  If  a  single  point  of  an  organ 
tenae  and  hard.  From  this  it  results  that  the  so  composed  is  irritated,  the  action  stsrts  from 
anta^nistic  force,  exerted  by  the  two  ex-  the  point  of  irritation,  and  spreads  outwardly, 
trranties  of  the  organ,  not  being  throughout  and  by  irritating  different  points,  other  peri- 
contemporaneously  and  equally  employed,  the  staltic  centres  may  be  obtained. 
excess  of  the  fundal  over  the  ostial  contrac-  Although  the  human  uterus  does  not  admit 
tion  will  represent  the  measure  of  the  unop-  of  the  same  direct  methods  of  observation 
posed,  and  consequently  efficient,  propelling  which  can  be  employed  in  animals,  yet  from 
power.  all  that  is  known,  we  may  conclude  that  its 
The  period  of  action  is  followed  by  one  of  mode  of  contraction  does  not  differ  in  any 
rqxMe,  in  wliich  the  organ  remains  relaxed,  important  particular  from  that  of  other  simi- 
anid  no  pain  is  experienced.  lariy  constructed  hollow  muscles,  when  en- 
After  an  interval  of  variable  duration  con-  g>^  >»  propelling  or  expelling  their  contents. 
traction  returns,  and  continues  to  recur  in  The  principal  circumstances  b^u*ing  upon 
rythmical  order,  but  with  a  gradually  diminish-  this  point  in  regard  to  the  human  uterus  are 
ing  interval,  while  at  the  same  time  the  con-  the  gradual  and  slow  contraction,  followed  by 
tractions,  especialljr  at  the  fundus,  increase  in  tm  equally  slow  return  to  a  state  of  relaxation 
intensity  ana  duration.  — phenomena  easily  observed,  when  the  hand 
As  a  result  of  these  successive  contractions,  is  placed  upon  the  abdomen  of  a  woman  in 
the  OS  and  cervix  slowly  yield,  and  a  portion  labour — a  certain  tremulous  motion  of  the  os 
of  the  fietal  membranes,  containing  some  uteri,  when  contraction  is  commencing,  fol- 
liquor  amnii,  protrudes,  in  the  form  of  a  lowed  by  a  sensible  gradual  hardening  of  the 
pouch.  This,  as  the  os  uteri  becomes  still  uterus,  before  the  woman  is  herself  conscious 
further  opened,  is  followed  by  the  head  or  of  pain ;  the  longer  abiding  of  the  contrac- 
some  other  portion  of  the  child,  which,  having  tion  at  the  fundus  than  at  the  cervix  ;  and 
entered  the  vagina,  ultimately  fills  up  the  the  occasional  segmental  contraction  of  the 
pelvis,  and  distends  the  perineum.  organ  after  labour,  commonly  termed  hour' 
At  this  period  the  abdominal  and  pelvic  giass  contraction  *,  which  may  occur  at  any 
musdes  are  brought  poweHully  into  play,  point  intermediate  between  the  fundus  and 
Their  cooperative  action  is  occasioned  by  the  cervix,  and  which  resembles  simihu*  contrac- 
parts  of  the  child  occupying  the  pelvis  irri-  tions  of  common  occurrence  in  other  hollow 
tating  structures  which  are  abundantly  sup-  muscles,  whose  action  is  peristaltic.  These 
plied  by  spinal  nerves.  And  now  the  chief  several  circumstances,  adcfed  to  the  ^ncral 
uae  of  spmal  reflex  action,  in  relation  to  analogies,  suffice  to  show  that  the  action  of 

the  human  uterus  is  peristaltic. 

■<l«rtkn  la  a  Mparsta  artids   (PAKTvioTioir,  Peristaltic  action,  as  it  occurs  in  vertebrate 

J^S^U^^"*':      I  "hj^  ^'  Cyclop«dim).  the  animals,  is  found  to  depend  upon  the  striic- 

viui  endowments  only  of  the  utenu,  as  farms  these  ,.,^  ^f  .u^  ^,.^„  j;Jli  «.,:.»«*:•  ^..k^     .u 

relate  to  the  partiirient  set,  are  henTexamined.  ^^^  ^  ^^  <^'B«"  di^playmg  it.  rather  than 

•  WigMd.  Die  Gebort  des  Menschen.   Bcrl.  1820.  •  See  p,  702. 
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upon  the  mode  of  its  innervation  or  excite*  It  is  in  favour  ofthe  viewa  of  Wf»d,«bo 

ment.     So  that  if  in  a  situation  where  organic  maintains  that  uterine  action  bcpns  at  ik 

fibre  is  usually  found,  the  intestine,  for  ex*  cervix,  and  travels  upwards^  that  tlic  cenn 

ample,  of  cyprinut,  the  part  is  composed  of  receives  a  larger  supply  of  nerves  tfasa  ik 

stnated  muscle,  then  no  organic  or  peristaltic  fundus,  so  that  the  action  may  be  hat  lint 

action  can  be  produced  in  it ;  but  upon  excite*  established,  and  the  fundus  afterwards  o* 

ment,  contractions  of  the  kind  usually  seen  in  cited.    But  however  this  may  be,  it  is  kaovt 

striated  muscular  fibre  ensue.*  that  unless  all  parts  of  the  organ  are  eveaiB* 

In  the  same  way  the  peristaltic  action  of  the  ally  brought  into  consent,  the  bhour  doe«  not 

uterus,  although  exhibiting  certain  differences,  proceed  regularly,  for  if  one  portico  ii  Ich  to 

according  to  the  manner  in  which  it  is  evoked,  be  hard,  and  another  at  the  aame  tine  tak^ 

is  nevertheless  to  be  referred  to  the  peculiar  irregular  action  and  apurious  pains  cane, 

composition  of  unstriated  fibre,  and  not  to  To  ensure,  therefore,  conseotaoeoos  actios 

the  mode  of  innervation  or  excitement  of  the  between  the  respective  points  of  the  atoiae 

ormn.  fibre  at  which  tne  nerves  enter  its  tissne,  ad 

For  the  muscular  fibre  of  the  uterus  is  not  to  establish  and  regulate  the  movcacnti,  w^ 

bound  up  in  separate  sheaths,  as  voluntary  pear  to  be  the  offices  of  the  nerves  in  rebdds 

muscles  are,  nor  do  the  fibres  run  principally  to  the  uterine  structure* 

in  one  direction,  nor  are  they  long  and  con*  Of  the  rythmic  action  of  the  mtenu^  mi  iCi 

tinuous  —  conditions  all   favourable  to  that  caiur.*-Tbe  uterus,  like  the  heart  and  the 

quick   transmission  of  nerve  influence,  and  respiratory    muscles,    is    dme-regnlated  or 

rapid  action  which  occur  in  voluntary  muscle  rytnmic  in  its  action*      In  this  actioB  the 

—  but  the  fibre  cells  are  for  the  most  part  usual  three  rythmic  periods  are  nodcobie. 

distinct,  lying  in  apposition,  or  imbedded  in  a  viz.,  a  period  of  contraction,  a  period  of  r^ 

matrix  of  amorphous  tissue  (^ff.  436.),  and  laxation,  and  one  of  rqxMe. 

forming  by  their  combination  intncate  laminae.  The  sensible  phenomena  which  accuaysay 

Through  a  tissue  so  composed,   the  in*  the  first  period  are,  a  gradually  indcaaag  sad 

fluence  of  a  stimulus  can  onlv  be  propagated  sustained  hardness  of  the  uterus,  a  fjnAm 

slowly,  and  the  organ  formed  of  it  can  only  approach  and  continuance  of  suflcringi  sai 

contract  after  a  vermicular  or  peristaltic  man-  after  a  time,  a  certain  advance  of  the  pit> 

ner.   Nevertheless,  the  power,  the  endurance,  senting  part  of  the  child.     Hiese  oocw- 

and  the  orderliness  of  the  action  that  ensues,  rences  do  not  commence  coincideadj,  bat 

will  be,  to  a  certain  extent,  dependent  upon  each  overtakea  the  other  in  the  order  cw> 

the  nature  and  mode  of  application  of  the  merated. 

excitant.  It  cannot  be  questioned  that,  under  The  phenomena  of  the  aecond  period  «t. 

many  circumstances,  the  direct  application  of  the  gradual  subsidence  of  the  haraactt.  tbc 

a  stimulus  to  the  uterine  muscular  structure  gradual  passing  away  of  the  pain,  and  the  i^ 

excites  its  contractions  in  the  same  manner  tiring  ot  the  presenting  part,  and  theR  tft 

that  the  food  does  those  of  the  oesophagus  more  nearly  coincident  than  the  fonaer. 

and  intestines,  without  any  intervention  what-  The  third  period  is  marked  by  an  afascace 

ever  of  nerve.     This  happens  when  the  hand  of  all  sensible  signs. 

is  passed  into  the  bare  uterine  cavity  after  These  three  periods  together  conatitiite  tk 

labour,  or  when  the  membranes  are  separated  uterine  rythm,  which  obaerven  ccrtaia  Is*^ 

from  the  inner  surface  of  the  uterus  by  a  that  are  in  some  respects  different  fitaa  those 

catheter.  which  govern  the  rythmic  action  of  otkcr 

To  bring  such  an   organ  into  co-ordinated  parts,  as  for  example,  of  the  drcnlalory  ni 

action,  all  that  appears   necessary  is,  that  respiratory  organs  respectively, 

nerve  fibres  should  enter  its  tissue  at  a  certain  In  the  action  of  the  uterus,  the  repeat*  tike 

number  of  distinct  points  or  centres,  whence  place  more  slowly  than  in  either  of  die  i»* 

the  irritation  excited  at  these  spots  being  stances  just  named,  althou^  between  thm 

propagated  from  fibre  to  fibre,  may  spread  two,  also,  there  is  a  proportionate  difiratr. 

through  the  mass,  until  the  whole  is  brought  nearly,  or  quite  as  great.   The  heart's  rhyikv 

into  harmonious  operation.  being  quickest,  the  respiratory  nthn  do««r. 

And  it  need  not  excite  surprise  if  these  and  that  of  the  uterus  slowest  of  alL 

centres  of  excitement  are  few,  and  the  nervea  But  the  rythm  of  the  uterus  doca  not  t^ 

of  the  gravid  uterus  consequently  not  nume*  serve  a  constant  or  uniform  rate.    Ai  tkr 

roos ;  for  a  more  abundant  supply  of  nerve  commencement  of  labour,  the  order  of  ~ 


force,  and  more  rapidly  recurnng  contrac-    quence  oi  the  rythmic  motion  renaiat  (or  s 
i  be  prejudicial  in  labour,  by  bring*    time  tolerably  constant ;  but  as  tke 


tions,  would 

ing  the  uterine  walls  more  constantly  and  advances  the  rythm  becomes 

violently  into  contact  with  the  fcetus,  and  by  that,  like  the  example  of  the  heart 

driving  out  the  blood  passing  through  them  violent    emotion,     the     interval    shofW 

so  rapidly  as  to  cause  dangerous  regumta*  while  the  force  and  vigour  of  the  contnoa* 

tion,  or  so  frequently  as  to  produce  total  increase.  ^  ^ 

asphyxia,  through  too  constant  interruption        It  is  a  matter  of  great  interest  to  dbeot*', 

otthe  placental  circulation.  if  possible,  the  determining   caoae  of  v» 

rythm  ;  that  which  constitutes  the  ft<ny|*l 

•  Websr.   In    the    article   MuMke&ewegung,   in  W  "ell  as  the  diaturiwng  force,     ^r  *^ 

Wsgoefs  HandwOrterbuch.    1856.  should    be   rather  termed  the  aciuusn^r 
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foree,  for  it  is  beyond  question  a  healthy  ne-  artificially  excited    to    repeated    single    ac- 

ceisity  which,  fur  the  purpose  of  advancing  tions.* 

the  pocess,  demands  this  graduated  change  But  an  inconstant  stimulus  thus  furnished 

of  the  uterine    rythm    throughout    labour,  to  the  muscular  structure  being  powerless  to 

Kythm  plainly  does  not,  like  peristaltic  action,  produce  a  permanent  or  tonic  contraction,  the 

dqiend  upon  the  structure  of  th&  oipui  which  effect  after  a  short  time  passes  away  to  be 

(Ji^Iays  it,  for  the  three  examples  here  taken,  reproduced  upon  a  fresh  application  of  the 

Yii^  respiratory  muscles,  heart,  and  uterus,  excitement,     in  this  way  rythm,  so  far  as  it 

differ  from  each  other  materially  in  composi-  is  dependent  upon  nervous  supply,  is  ap- 

tion.    The  first  consists  of  striated  voluntary  parently  determined. 

fibre;  the  second  of  striated  involuntaiy  fibre;  Butm  the  case  of  the  uterus  we  observe 
the  third  of  unstriated  involuntary  fibre.  It  that  the  rate  of  the  rythm  must  be  to  a  cer- 
msy  therefore  be  concluded,  that  something  tain  extent  limited  by  the  peculiar  nature  of 
ebe  than  structure  determines  rythm.  This  the  uterine  fibre.  For  this,  as  already  shown, 
appears  to  depend  rather  upon  the  manner  in  is  of  a  kind  which  cannot  be  excited  to  rapidly 
which  the  contractions  are  evoked,  and  hence  repeated  action  like  the  heart.  In  this  form 
upon  the  mode  of  innervation,  which  is  dif-  of  fibre  the  response  to  the  stimulus  is  slow, 
ferent  for  each  oi^gan.  The  heart  and  respi-  and  often  does  not  take  place  until  after  the 
iitory  muscles  each  admit  of  more  easy  ob-  excitant  is  withdrawn.  Hence  the  meaning 
nervation  than  the  uterus,  and  referring  to  of  that  slow  repetition  of  uterine  action  which 
tbem  for  aid  in  the  elucidation  of  this  ques-  is  observed  in  ordinary  labour, 
tion,  we  find  that  each  of  these  organs,  or  When  this  point  is  further  examined,  it  will 
sets  of  or^ns,  is  provided  with  a  nervous  be  found  that,  according  to  the  degree  or  kind 
fythauc  centre,  upon  which  its  rythm  depends,  of  excitement  employed,  the  uterine  r3'thm 
aod  upon  the  injury  or  destruction  of  which  may  be  merely  accelerated,  or  a  rythmic  may 
the  rythm  immediately  ceases,  ~  the  r}'thmic  be  converted  into  a  more  continuous  action, 
ceotre  of  respiration  being  in  the  medulla  ob-  The  influence  of  the  passage  of  the  child 
longata,  and  that  of  the  heart  in  its  own  pro-  during  labour  over  successive  surfaces  in 
per  ganglia.  Which  of  these  divisions  of  the  quickening  uterine  action  has  been  already 
nervous  system  fiimishes  the  rythmic  centres  snown.  Another  example  may  be  drawn  from 
of  the  uterus  has  not  been  determined,  but  the  effects  of  ergot.  When  ergot  is  given  by 
from  the  analogies  just  quoted,  we  may  select  the  stomach  some  time  usually  elapses  before 
by  preference  the  hear^  because  its  actions  the  ergotine  mixes  with  the  blood  sufficiently 
most  nearly  resemble  those  of  the  uterus,  to  excite  the  rythmic  centres,  but  that  being 
in  beii^  purely  involuntary,  while  the  case  done,  the  action  is  simply  augmented,  or  else 
of  the  respiratory  muscles  constitutes  an  ex-  occasionally  it  becomes  so  violent  that  the  in- 
ample  of  mixed  movements  wherein  volitional  tervals  are  obliterated,  and  one  contraction 
can  be  superadded  to  unconscious  rythmic  becomes  merged  in  another,  so  that  an  inter- 
motion,  mittent  is  converted  into  a  continuous  uterine 

If  therefore  the  rythmic  action  of  the  uterus  action, 

is  regulated  in  like  manner  with  that  of  the  But  that  which  more  certainly  demonstrates 

heart,  we  must,  upon  the  strength  of  this  that  the  rate  of  the  motions,  whether  rythmic 

analogy,  look  for  lU  rythmic  centres  among  or  constant,  is  dependent  on  the  kind  and  ex- 

tbe  sympathetic  ganglia  which  lie  nearest  to  tent  of  irritation,  is  the  variation  in  the  results 

the  organ.  obtained  by  different  modes  of  inducing  pre- 

And  thtt  view  does  not  necessarily  exclude  mature  labour.    If,  according  to  the  method 

a  certain  influence  of  the  spinal  nerves  over  of  Kiwisch,  water  is  injected  simply  against 

the  rythmic  action  of  the  uterus.    For  just  the  cervix,  after  several  repetitions,  rytliinic 

as  onder  emotion  or  bodily  excitement  both  action  is  slowly  excited.    It  the  cervix  is  dis- 

the  cardiac  and  respiratory  rythms  are  accele-  tended  by  the  introduction  of  a  sponge  tent, 

rated,  so,  as  labour  advances,  and  more  parts  rythmic  action  ensues  more  quickly-  and  cer* 

become  irritated,  the  uterus  appears  to  receive  tainly.    But  if  the  first  proceeding  is  so  varied 

an  addition  of  nerve  force  which  may  be  pos-  that  the  water,  instead  of  being  merely  thrown 

sibly  acquired  from  other  and  more  distant  against  the  cervix,  is  introduced  between  the 

centres  than  its  own  proper  ganglia.  membranes  and  the  uterine  walls  for  a  very 

The  heart's  rythmic  centres  have  been  re-  short  distance,  so  as  gently  to  effect  their  sepa* 

gardcd  by  some  physiologbts  as  so  many  ration  from  the  inner  surface  of  the  uterus, 

**  mapuinea  *'  of  nerve-force,  whence  at  re^-  labour  is  induced  with  greater  certainty  and 

lated  intervals  this  force  is  discharged,  causing  speed  than  in  any  other  way ;  but  should  the 

the  muscular  structure  to  contract  in  accord-  separation  he  carried  still  further,  some  such 

ance  with  the  rate  of  supply  of  the  stimulus,  tumultuous  form  of  labour  results  as  ergot  pro- 

The  influence  of  these  nerve- centres  is  best  duces  when  acting  in  the  manner  just  specified, 

shown  bv  placing  a  ligature  upon  them,  or  by  The  uterus  actinc  continuously  and  veryener- 

cuttinf  them  away.    When  hindered  in  their  getically  rather  than  intermittingly. 

operation  by  tyinj;,  the  rythm  ceases,  though  Influence  of  the  Afferent  nervous  centre*  upon 

the  motor  power  is  not  lost.    When  they  are  the  ulenu  in  parturition, —  In  the  present  un<* 

cut  away,  together  with  certain  portions  of  settled  state  of  neural  physiology,  especially  in 

the  heart,  the  other  portions  cease  to  have  •  Paget.  CnMnian  Lectnra ;  ProcMdings  oC  R w. 

rythmic  motion,  though  they  may  still   be  Soc.  voL  viii.  Ma  xxvi    1667. 
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relation  to  the  powers  of  the  different  nerve  supply  of  nerves  from  the  gangUoiiic  thao  fron 

centres,  it  is  scarcely  possible  to  arrive  at  any  the  spinal  system.    This  appears  finon  the  re^ 

satisfactory  conclusion  regarding  the  relative  searcnes  of  both   Snow  Beck  and  Kilinu 

degrees  of  influence  which  these  may  be  sup-  The  actions  therefore  of  those  parts  or  orgsH 

posed  to  exercise  over  the  movements  of  tne  having  like  endowments,  whico  ate  m  cA& 

uterus.    The  marked  differences  of  opinion  respects  also  comparable  with  the  ntavs*  my 

still  existins  upon  this  subject  *  afford  sufficient  be  nere  examined. 

evidence  of  the  uncertainty  of  the  data  upon  Of  all  organs  the  heart  is  diat  which  won 

which  definite  conclusions  can  be  based.    In  nearly  resembles  the  uterus.    It  constitutes 

this  uncertainty,  however,  all  points  of  the  after  the  uterus,  the  lar|eat  hollow  numk. 

nervous  system  are  not  equally  mvolved.  Like  the  uterus,  it  acts  widi  rfavthn,  and,in  • 

The  amount  of  influence  of  the  cerebrum  certmn  degree,  peristaltically.   It  continnct  b 

upon  the  act  of  parturition  can  be  determined  contractions,  with  little,  if  any,  intemipcios, 

with  tolerable  accuracy.    That  the  uterus  is  for  a  long  time  after  its  principal  cerebriMpaal 

in  communication  with  the  brain  is  proved  by  connections  have  been  destroved,  as  bf  tyisg 

the  fact  that  the  woman  b  conscious  of  the  the  pneumogastric  nerves.     It  contimio  tp 

foetal  movements,  and  that  she  suffers  pain  contract  rhythmically  in  many  antmab  (bra 

when  die  uterus  contracts.    Emotion  may  variable  time  after  death,  or  whoi  eut  oat «' 

excite,  and  may  also  for  a  time  delay,  uterine  the  body-  Its  contractions  are  refuhted  BBinh 

action.    The  will  cannot  operate  directly  upon  by  sympathetic  ganglia,  while  the  cerebfVMpiaiil 

the  uterus,  either  in  the  way  of  producing,  or  fibres  which  it  receives  serve  to  ertablish  rdih 

of  restraining  its  contractions,  but  a  slight  in-  tions  between  it  and  other  parts. 

direct  influence  may  be  occasionally  perceived,  The  uterus  exhibits  many  like  pecufisritia. 

when  by  voluntary  changes  of  posture,  or  by  It  acts  with  rhythm  and  peristaltically.   h 

the  use  of  those  muscles  which  assist  labour,  continues  these  actions,  in  numerous  ipectn 

the  force  of  the  uterus  is  slightly  increased  ;  of  animals,  for  a  variable  time  after  de«h. 

or  conversely,  when,  by  carefully  restraining  all  Even  in  the  human  subject,  m  post-aMrtn 

such  movements  and  actions,  thb   result  is  power  of  contraction  seems  to  be  oocasioosJi 

avoided.  retained,  as  in  the  case  of  women  whose  tpe^ 

It  is  further  shown  by  the  occurrence  of  tancous  delivery  has  taken  pbioe  9omt  tmt 

labour  in  cases  of  complete  paraple^  and  also  after  all  evidences  of  somatic  ufe  have  cenei* 

during  states  of  unconsciousness,  induced  b^  In  these  several  offices  we  may  conclode  ite 

anaesthetics,  that  the  uterus  contracts  while  it  the  uterus  also,  so  (ar  as  its  operatioai  vt 

is  withdrawn  from  all  volitional  and  like  cere*  under  the  dominion  of  the  ocrvoiis  sfrtaa, «» 

bral  influences.  like  the  heart,  chiefly  influenced  by  syuipslhcbc 

These  several  examples  serve  to  show  to  gandia  and  nerves, 

what  extent  the  contractions  of  the  uterus  That  this  is  the  case  is  also  fiirthcr  ihon 

may  be  influenced  by  the  cerebrum,  and  also  by  the  occurrence  of  delivery  under  drca» 

how  that  influence  may  be  withdrawn.     It  is  stances  in  which  all  spinal  influence  sppof* 

obvious  that  psychical  influences  are  neither  to  be  abrogated.     The  following  is  as  o- 

necessary  nor  accessory  to  the  simple  act  of  ample.f 

labour.    They  may  often  be  regarded  as  dis-  A  woman  was  attacked  with  panpleps  • 

turbing,  but  not  as  regulating  forces.    Hence  the  eighth  month  of  pregnancy.     Sbe  hti 

the  dominant  power  over  the  contractions  of  neither  sensation  nor  motion  in  any  pait  bciv* 

the  uterus,  which  is  exercised  during  labour,  the  umbilicus.    No  reflex  movenMnis  vhtf* 

must  have  its  seat  in  some  of  those  nervous  cen«  ever  could  be  produced  by  tickling  the  loks 

tres  that  are  placed  lower  than  the  cerebrum,  of  the  feet.    The  fseces  passed  invohntariT. 

We  may  therefore  proceed  next  to  inquire  and  the  urine  was  drawn  off  dmly.  About  dv 

what  are  the  attributes  which  fi'om  direct  ob-  ninth  month,  her  medical  atlewisnt,  «te 

servation  and  analogical  reasoning  the  uterus  about  to  pass  the  catheter,  found  a  fiUl-^rov* 

may  be  supposed  to  derive  respectively  from  foetus  in  the  bed  (dead).  Tbentanis  vmcc» 

the  ganglionic  and  spinal  systems,  r^arded  as  tracted,  and  the  placenta  m  the  rt^a^  T^ 
separate  sources  of  motor  power.    But  here, 

on  account  of  the  intimate  manner  in  which  *  A  Urgs  number  of  these  eases  has  ^"^  "^ 

the  nerves  derived  from  each  of  these  centres  lectod  by  Dr.  W.  H.  WittUiii«r.  -  V««j*^ 

are  bound  up  together,  great  difficulty  ar^^^^  t^uZ^Vr^,  A^tTmrllf (^bS^ 

in  distmguishing  tetween  the  operations  of  Bd.  1. 1 849.    All  esses  oT  |»*.p»^  dtBtwr  •• 

each,  and  these  difficulties  can  be  only  in  part  probably  doe  to  one  of  three  caani»  vi&.  te  e  «»• 

surmounted.  tractile  power  or  irritability  remajwiag  m  tka  iM* 

The  circumstances  which  point  more  par-  after  death,  and  oompsrabU  lo  tket  »k>J  ■" 

ticularly  to  the  influence  of  the  ganglionic  Inntaiy  muscles  prodncee  the  bow  r^i^V 

,       ^  »ii  •  ^  !•««*  ^..M«^MM^  pott»mortem   ciiolera  moTements;   to  f^^  m^^»* 

system  will  be  first  considered.  ^^  ^^  development  of  gaeee  witlito  tW  ■>.- 

The  uterus  denves  a  greater  proportionate  men  or  atenis,  candng  the  expaliioB  «r  Ot  ca  J 

by  preesore.     The  fixat  ie  prmbl^  tht  tmm  <* 

•  See  T)fler  Smith,  Parturition  and  the  Principles  bhlh  within  a  ftw  houn,  sad  the  last  mrmtl  ^ 

and   Practice   of  Obstetrics;  and   Lancet,    1856.  after  the  death  of  the  flM>ther,aa4  ^_^|[^^ 

Scamxoni,    Liehrbuch    der    Gebartahilfe.     Broton-  the  expulsion  of  the  fcetaa  befete  decampagt»*  *g 

Siqutmi,  Fh>'siology  and  Pathology.    Ckimenter,  set  in,  yet  at  a  later  period  thaa  can  be  aceav* 

Principles  of  Hiunan  Pbysioloffy;    and  Todd,  art.  for  upon  the  first  hypc«beai& 

Nkkvous  System,  in  this  Cyctopiedia.  f  ^^  ^his  case  I  sm  indefacod  lo  Mr.  raf«- 


UTERUS  —  (Functions).  677 

woman  was  eDtirely  ignorant  of  what  had  react  upon  all  or  seyeral  of  the  parts  just 

occurred.  Scanzoni  and  Chaussier  relate  simi-  named. 

lar  examples  of  birth  taking  place  notwith*  Hence  it  appears  that  a  mutual  relationship 

standing  complete  paralysis  of  the  sensitive  is  established,  by  virtue  of  which  the  uterus 

and  motor  functions  of  the  lower  half  of  the  may  be  either  the  excitor  of  actions  in  these 

body.    In  Chaussier's  case  the  pressure  was  parts,  or  may  through  them  be  itself  excited 

occasioned  by  a  hydatid  cyst  which  involved  to  action.    And  there  can  be  no  doubt  that 

the  chord  on  a  level  with  the  first  dorsal  the  spinal  cord  is  the  agent  through  whose 

vertebra.*  reflex  operations  these  several  effects  are  pro- 

On  the  other  hand,  that  the  uterine  move-  duced. 
menta  are  also  capable  of  being  influenced  by  From  this  evidence  it  may  be  concluded 
spinal  fibres,  anpears  fi^m  the  following  con-  that  the  double  supply  of  nerves  answers  dif- 
ndcrations.  Uterine  contractions  may  be  ex-  ferent  purposes.  That  the  tpmai  system  fur- 
cited  by  the  application  of  cold  to  the  general  nishes  nerves  for  the  purpose  of  bringing  into 
surface  of  the  body,  or  by  placing  the  child  at  harmonious  relations  all  those  organs  whose 
the  breast;  by  ii\jecting  warm  and  stimulating  cooperation  with  the  uterus  is  essential  or  ac- 
fluids  into  the  rectum,  and  in  other  like  modes,  cessory  to  various  steps  of  the  reproductive 
Again :  the  uterus,  under  various  circum-  process.  While  the  organ  deriving  also  a  simi- 
stances  of  health  and  disease,  is  observed  to  tar  or  even  larger  supply  from  the  gangliome 

system,  these  nerves  serve  to  regulate  the 

*  Cases  of  paraplegia  have  sometimes  occurred  in  functions  which  the  uterus  itself  is  capable  of 

which  artificial  aid  appears  to  have  been  needed  to  discharging  without  cooperative  ud.     In  this 

complete  the  delivery,  as  in  a  case  dted  b^  Brachet  view  the  offices  of  the  spinal  system,  as  a 

?JS^  ^"  ®yst*me  nenreux  gangUonaire.  p.  266.  gygjem  of  relations,  and  of  the  ganglionic,  as  a 

!?J2L^4\!2:^:trry^cS£:^  sjstem  presiding  oyer  the  di^^ 

in  proot    It  is  said  that  notwithstanding  the  com-  Pa^s  which  it  supplies,  may  be  separately  ex- 

plete  loss  of  sensation  and  motion  in  the  extremities,  hibited.     It  is  doubtless  also  a  chief  office  of 

mdependent  reflex  operations  may  still  be  preserved  the  ganglionic  system  to  regulate  and  control 

in  the  nninjwwd  portion  of  the  chord.     But  the  theaction  of  the  blood-vessels  with  which  the 

motions  whicA  may  be  occasionally  excited  by  im-  „*«-.,.  :.  „^  u-«<^i„  ...^.^i;^ 

Uting  paralysed  fimbs  m  «  disorderly  an/  pur-  "^«"?  f  . »?. '"«^y  ««??»>«*•  ^  ,  .       ^     -,. . 

poseless,"  and  are  in  no  way  comparable  with  tlioae  "^^  «*  the  exctltng  cause  oj  lab9W  f— This 

cos>rdinated  actions  that  characterise  natural  la-  Question  carries  us  onl^  one  stage  further  in 

boor.    Moreover,  the  argument  is  entirely  inappli-  the  preceding  course  of  inquiry :  and  the  reply 

MWe  to  the  case  cited  in  the  text,  in  which  no  to  it  will  be  nearly  found  in  the  facU  alreadv 

pmex  action  whatever  coold  be  produced.    It  has  „4.of ^^      F^,.  it  *u!L^  ^^.^^  *.*  ^v*^^  i:..i«»  ....^n 

also  been  supposed  that  an  essentiij  distinction  may  *i'            c  VI.     ^^^  '?  *      j  *'^.'  ""f*" 

be  dimwn  betweoi  cases  in  which  the  disease  te  "'^  causes  of  the  rhythmic  and  peristaltic 

sitoated  high  np,  and  those  in  which  it  occupies  a  movements  of  the  uterus,  then  the  conditions 

lower  situation:  in  the  latter  cases  the  portion  of  which  determuie  the  first  rhythm  and  first 

chofd  suppooed  to  farnish  spinal  nerves  to  the  peristalsis,  or,  in  other  words,  the  btfinning 

Uterus  bong  involved  in  the  disease,  and  m  the  ©f  labour,  cannot  Ue  very  remote  frorothesc/ 

fcnncr  not.     But  such  condusioos  can  be  of  little  lut          »»iHWfc  uc  *crjr  rwwvvc  »uiu  ujc»c. 

Ttlue  until  tlie  precise  limiu  of  the  chord,  whence  ^  ^f  ^f^"**^??,  ^  ^^\^  *"f  .""* 

spinal  fibres  can  be  derived  to  the  utorus,  have  been  rhythm,  which  being  followed  by  others,  labour 

aastomically  determined.    ^See  the  account  of  the  becomes  established.     Thus,  irritation  of  in- 

oriffin  of  theM  nerves  at  p.  641.)  cident  nerves  in  various  parts  and  organs  may 

J-SI.i!»r^!lIlJL\  tr^!l?*  •!*}*",*?.•*  ?  It*  so  force  Uiose  sympatiiies  wiUi  tiie  uterus 

piesentstata  of  neural  physiologY  in  relation  to  the  u:  u  a.,    ^l                           ..  ui*  u  j  u     ^i. 

•t«us»  satisfbetoiy  conduiions^  alwaysbedrawn  ^^*^t'  ^^^  o^^J  »•«••  "^^  established  by  tile 

from  experiisienU  upon  animals.    For  although  it  sp^oal  system  of  nerves,  as  to  bring  on  an  un- 

might  seem  probable  that  in  a  case  of  mixed  nerves,  natural  and  premature  form  of  lalx>ur  ; — but 

by  destroying  the  centre  or  origin  of  one  of  the  this  is  not  the  present  question, 

aeu,  Uie  ftincUoosof  the  other  might  be  left  unim-  The  determining  causes  of  natural  labour 

ffiS?'trelS^:5SSS*t5ld"^^^^  can  be  only  satisfLorily  sought  among  that 

forth,  while  the  rest  would  remain  passive;  still,  S}'^'^  o*  phenomena  which  causes  the  separa- 

absolate  concluaiona  cannot  always  be  arrived  at,  tion  of  the  ripe  fruit  from  the  stem  which 

•vtn  in  these  ways.    For  in  the  lattor  case,  on  ac-  bears  it :  in  a  pofecting,  namely,  of  the  fruit 

count  of  thia  very  intermixture  of  nerves,  whenever  or  product  of  conception,  so  tiiat  it  becomes 

5:.Srw':  «  d^Tnt:S  tStrrimT^'S't^i  ^^-^  -  -^^-peSdent  existenoj,  and  as  a 

■piaal  flttra  which  psss  through  them.    Or  con-  »*ep  preparatory  to  this,  in  a  gradual  mela- 

tfariwisc^  when  we  endeavour  to  destroy  extensiye  morphosis    of   those    tissues  which,  having 

irarka  of  spinal  centres,  we  do  not  know  if  the  served  for  a  time  the  purpose  of  connecting 

arotof  Uhom  that  may  follow  is  not  due  to  the  the  two  together,  are  now  no  longer  required 

::23ru:*'^*°.inlh.*'S.Sf:?Z'J^^  ly  either     Xhi.  j»„„octing  »Xm"?n  th, 

honiu  or  days  after,  rather  than  to  the  destmcUon  «""*"  subject  is  the  decidua,  which  Imes  tho 

only  of  the  portion  of  spine  whence  uterine  fibres  whole  uterus.   lu  metamorpRoses  during  preg- 

aie  nppoeed  to  be  derived.    In  this  way,  perhaps,  nancy  have  been  described.     Already  as  early 

we  ^explain  those  discordant  results  of  expert-  as  the  middle  of  that  period,  the  preparation 

^^^^S^tr^J^^J^^i^l^i  has  begun  for  a  new  tissue,  which,  afterlabour, 

and  m  oUiers  has  not  apparently  been  interfered  •.  ^  ^^^^_«*^  ^  *u^  v^iZ    «       u             »ri- 

wiUi.  so  fiir  aa  uterine  icUoTafone  U  concerned,  » to  reconstruct  the  hmnp  membrane.    The 

after  greater  or  less  injury  or  destruction  of  the  ^^^  attenuating  and  perishing  decidua,  now  no 

t'bonl.  loi^ger  needed,  except  at  the  spot  where  it 
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covers  the  placenta,  loses  by  degrees  the  ch»>  canal  out  of  which  the  ateras  is  dcfckmd ; 

racter  of  active  vitality,  and  its  tissues  are  con-  or    else    the  organ,  having  beea  regnrij 

verted  into  molecular  fat  formed  during  embryonic  and  (Soetal  life,  nsy 

Other  and  corresponding  changes,  of  which  not  have  proceeded  m  its  developmeat,  bat 

an  account  will  be  hereafter  given  (see  Pla-  may  have  retained  the  in&ntile  charsctcr  sftcr 

centa),  occur  in  those  structures  in  which  the  usual  age  of  puberty  has  arrived  nd 

the  foetal  blood  circulates.    The  profusely  de*  passed. 

veloped  capillaries  which   ramify  within  the         Isi  Clou,    CongemUd  defeeU.'^Df/keU  ct 

villi  during  the  early  and  middle  periods  of  this  class  may  aflect  the  uterus  akyne,  or  nij 

gestation  begin  to  suffer  retrogression  as  the  be  conjoined  with  corresponding  imperliectioBi 

time  of  separation  approaches,  and  the  foetal  of  other  organs.     In  order  that  their  nstnne 

blood  flows  in  more  simple  and  relatively  fewer  and  origin,  as  well  as  the  possibility  of  thdr 

channels,  while,  not  unfrequently,  entire  villi  occurrence,  independently  of  any  oialforBi* 

become  obliterated  by  calcification.  tions  of  the  other  reproductive  organs,  bis;  be 

While  these  changes  are  proceeding  in  the  clearly  understood,  it  is  necessary  to  raneai* 

temporary  structures  that  serve  to  connect  the  ber  the  mode  in  which  the  uterus  is  originslh 

foetus  with  the  uterus,  structures  which  begin  constructed.    Formed  by  the  coaleMcacc  of 
in  part,  at  least,  to  become  effete,  even  before 

the  offices  for  which  they  are  formed  have  <f%.  460. 
been  fully  carried  out, — the  tissues  which  are 
to  be  employed  in  the  process  of  expulsion 
are  as  yet  only  ripening  into  full  strength, 
although  they  also,  in  turn,  are  about  to  suf- 
fer a  like  retrogression,  but  not  until  the  ob- 
ject of  their  formation  has  been  accomplished. 
The  contractile  fibre,  which  constitutes  the 
principal  portion  of  the  uterine  tissue,  has 
gradually,  during  pregnancy,  advanced  to  that 
more  complete  form  which  is  reached  com- 
monly about  the  sixth  month.     From  this  pe-  ^^  *•'(''*  ^nttrn^  gema-oHve  orpmi^nmafaiuff 
riod  probably  no  new  development  of  muscular       ^  J'^  T*^^a  (j^l^'f:       f  iil!*l  *.k-. 
fibre  takes  place, although  that  which  is  already  j^  ovMiin ;  c,  remains  of  WoUBan  bodkiL 
formed  appears  to  increase  somewhat  in  size 

and  power.     It  constitutes  now  a  contractile  the  inferior  extremities  of  the  ducU  of  Mid. 

tissue,  capable  of  exerting  great  expulsive  ler*,  the  uterus  wiU  be  materiaUy  aiodified  is 

force.     How  easily,  and  in  how  many  ways,  Jts  construction  accordii^  to  the  detwe  of 

the  contractile  power  may  be  evoked,  has  been  perfection  of  those  ducts,  as  well  as^bvtlie 

already  shown.     It  is  probable  that  by  the  amount  of  union   which  baa  taken  dace  at 

series  of  metamorphoses  already  enumerated  their  lower  terminations. 
as  occurring  in  the  parts  which  connect  the        Taking  these  particulars  aa  aTording  a  bM 

foetus  with  the  uterus,  the  entire  ovum  becomes  for  classification   the  malfonnatioQS  of  tbe 

gradually  placed  in  the  position  of  a  foreign  uterus    which  are  dependent  upon  or^ 

body  within  that  organ ;  a  position  which  may  vices  of  formation  may  be  amnged  m  foor 

be  compared  to  that  of  the  food  within  the  groups,  viz. : 

alimentary  canal.    And  just  as  the  food  is        Group  1.    The  ducts  of  Miiller  beb^  bodi 

propelled  onwards,  peristaltically,  by  irritation  impofect  or  undeveloped,   there  resuhs  s 

of  successive  portions  of  the  containing  sur-  more  or  less  complete  absence  of  the  nt«nii. 

faces,  until,  with  the  subsequent  cooperation  The  examples  of  total  absence  of  the  attm 

of  muscles  acting  under  the  dominion  of  the  which  have  been  recorded  are  pr6btUiy  ctm 

spinal  cord,  it  becomes  finally  ejected  ;  so  the  in  which  the  rudiments  exiat,  but  have  bcca 

ovum  is  itself  apparently  the  excitor  of  those  overlooked,  on  account  of  their  slkht  dfte- 

first  peristalses  iu  the  uterus  which  initiate  lopment ;  for  generally  there  maybe  traced 

labour.     How  these  become  coordinated  and  a  more  or  less  distinct  fold  of  peritooana  h* 

established,  and  how  tbe  rhythmic  periods  are  ing  behind  the  bladder  and  rtpiiimray  tte 

probably  determined,  has  been  already  con-  broad  ligament,  within  which  are  fbowl  mm 

sidered,as  well  as  the  means  bjr  which,  during  indications  of  a  uterus.      These  rwfi»e«i 

the  further  advances  of  the  child  over  succes-  consist  of  two  uterine  comua,  either  eoaiow^ 

sive  portions  of  the  generative  track,  other  at  their  lower  extremities,  or  namm^  wf»- 

nerve  and  motor  forces  are  added  to  those  rate  in  their  whole  course.    They  luoaOy  oc* 

with  which  the  process  commenced.  cur  under  the  form  of  two  hoUov  roii»SBif 

cords  or  bands  of  uterine  tiasue,  extend 

Abnormal  Avatomt  of  the  Uterus.  upwards  towards  the  ovaries,  and  united  ptr- 

haps  at  the  usual  seat  of  the  uterus  hv  ccflo- 

A.  Defrctwe  development.  —  Imperfect  or  lar  tissue,  with  which  some  uterine  Am  «t 
defective  development  of  the  uterus  may  oc-  •  intermixed.      Sometimea  one  or  two  tok 

cur  under  two  arcumstances.    There  may  be  masses  of  uterine  tissue  are  found.    1W«c 

either  an  original  defect  in  its  organisation,  arc  cither  sotid,  or  they  contain  a  smU  artn 
arising  from  a  failure  of  growth  or  imperfect 
formation  of  tho&e  portions  of  the  generative  *  Sv«  p.  642L 
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xl  bf  mucoui  membrane     Thb  eoiwtitute*    group,  or  tlie  greatest   departur 
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n      ,  -  =  .  '  '"">"'  ^^ 

the  Gooditioa  de8%iuited  by  Mayer  the  tiierut  nornial  fonn,  ia  that  in  which  tbe  two  uterine 

iiptrlilm.   The  concomitant!  of  this  condition  halvea  do  not  coalesce  at  all,  but  remain  com- 

jm/  be  •  ihort  TsiinBl  cul-de-aac,  together  pletely  divided  in  their  whole  extent.     This 

with  rudimental  Fallopian  tubes,  and  perhaps  ntu)peni  very  rarely,  and  is  co-exiatent  with 

well  deieloped  ovariea.     In   the  latter  case  other  mairormationa,  auch  aa  fisaure  of  the 

tbe  eilernal  organa  may  be  well  formed,  and  abdofflinal  and  pelvic  walla.     The  diviiion  is 

ihere  may  be  no  deCcienc/  of  sexual  charac-  here  so  complete  that  certain  of  the  pelvic  or 

ur,  or  toe  va^na  may  be  entirely  wanting.  abdominal  viscera  may  occupy  the  space  be- 

Tbe  eoexiatence  of  this  rudimental  ulerua  tweeii  the  two  uterine  halves. 

witli  orariea   welt    developed   ia   easily   ex-         In  the  nextdegreeofthia  kind  of  deformity 

pUned.    For  the  ovary  is  formed  out  of  a  a  horiiontal  commiraure  occupies  the  angle 

wpaiBte  pMlion  of  blastema  from  that  from  in   which   the  two   uterine  halves  meet,  and 

which  tbe  Wolffian  bodies  and  excretory  duct  ser 

of  the  generative  apparatus  are  developed,  j^. 

400.  and  416.,  so  that  the  tailure  in  growth 

of  the  one  doei  not  necessarily  involve  a  cor- 


«themtcigether(/j.4«l.].  Tha 
Fife.  461. 


respoodins  defect  in  the  other. 

Group  II.  If  one  uterine  comu  retains  the 
imperfect  condition  lost  described,  while  the 
iecoad  undergoes  development,  the  one- 
homed  uterus  or  ulenu  umccrmi  is  produced. 
So  that  the  organ  here  consists  of  a  developed 

■nd  an  undeveloped  half  combined. 
The  developed  uterine  horu  may  be  «ther 

the  left  or  the  righL     It  then  consists  of  a 

qlindrical  or  fusilbrm  canal  or  body,  curved 

ouEwanfly  in  tbe  form  of  an  arch  which  ex- 
hibits various  d^reea  of  deflection  from  the 

incridian.     To  its  upper  extremity  is  usually 

attached  a  tube  leading  to  the  sest  of  a  well- 

(bnoed  ovary. 
The  second  or  undeveloped  comu,  with  it 

tube,  is  not  always   entirely   deficient ;   b<J 

there  often   exists  a  rudiment  in  connexion 

with  the  develojied  horn,  which,  according  to 

the  d^rce  of  malformation,  is  either  solid  or 

hollow,  or  is  traversed   by  a  canal   opening     horizontal  commissure  is  composed,  like  the 

■Dio  the  cervix  of  the  developed  half.  ... 


TVlafyo/lArkt 
are  aniHd  althiee 


In  the  case  of  the  uterus  unicornis,  notwil 
Mandiog  the  imperfection  of  one  uterine  half, 
both  ovariea  may  be  found  alike  developed. 

Tbe  type  of  thia  condition  of  uterus  exists 
M  a  normal  formation  in  the  clasa  aves,  where 
one  side  only  of  tbe  generative  apparalua 
proceeds  in  Its  growth,  and  the  other  remains 
undeveloped  from  an  early  period  of  ftstal 


comua,  of  uterine  tissue,  and  represents 
fundus  uteri.  According  to  the  height  at 
which  it  is  placed,  the  external  form  of  the 
uterus  approaches  or  recedes  from  the  normal 
type.  Kokilanaky*  has  pointed  out  how  the 
situation  of  this  commissure  affects  the  an^le 
in  which  the  two  cornua  meet,  and  conse- 

Fig.  iOi. 


Group  III.  If,  instead  of  an  UDSj-mmetrical 
growth  of  the  two  uterine  coniua,  such  aa  | 
occurs  ID  the  last  example,  both  aides  are 
alike  developed,  jet  without  any,  or  with 
only  an  imperfect,  junction  of  their  lateral 
borden  tboe  is  pitnluced  a  vtmu  biconit, 
lalaely  termed  a  double  uterus  (uterus  du- 
plex). Here  however  there  is  no  evidence  of 
plurality,  or  true  duplicity  of  the  uterus,  but 
only  a  defictency  of  that  union  of  the  two 
•eparatei^  formed  halves  by  whose  aubaequeot 
c(Mi|uDct«on  the  organ  ia  normally  constituted,     j^  ^ 

Thia   conjunction   should    naturally   com- 
mence from  the  level  of  the  point  of  attach- 
ment of  the  round  licamenta,  and  the  varia-     „^^„  _„  „„„  , 
bona  in  the  degree  of  malformation  will  be     ■  <»miniMim  ii 
according  to  tbe  heif^t  at  which  the  union  of 
the  Dterine  halves  atopa  abort  of  that  point.        quently  the  relative  mutual  position  of  then 

The  highest  degree  of  malformation  in  thia    uterine  halves.    The  nearer  the  point  of  c. 

*  Sm  Fallopian  inbr,  p.  613.  *  Lor.  du  p.  ?7t. 


Bmidk.) 
The  body  of  the  ntarua  forming  I 
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ale«cenceorth«  two  halves  approaches  to  the  to  the  extremity  of  the  *i  _, 

eitcrnal  orilii-e,  the  more  obtuae  will  be  the  latter,  fig,  461.,  together  widi  the  hjata  a 

angle  at  which  (h«r  junction  takes  place,  and  the  virgin  itate,  ao  that  then  are  two  coa- 

the  more  eitenuve  will  be  the  Etsure  {fig.  plete  canala  leading  to  cocrapooding  Mme 

4fil.).    On  the  other  hand  the  higher  the  balvei. 

point  of  union,  the  more  acute  will  be  their        Group  IV.     In   thii  group  the  eitmd 

ande.  fonn  of  the  utenu  diffen  but  liub  (ran  iW 

Tliii  become*  obvioui  in  the  lesser  degrees  DormHl  character.     The  breadth  of  lhe<»Eai. 

ofdefonnity  represented  in  j{gi.462.  and  463.  especial ly  between  the  point*  of  cntnanirf 

In^.  463.,BUnough  thecommiuureis  placed  the  Fallopian  tubes,  is  usuaUjpeaut.adlbt 

at  a  higher  point  than  injfg.  461.,  so  as  to  be  fundus,  though  arched,  is  more  ihiUn*  tha 

much  further  removed  from  the  external  os,  usual.  HerealsoasJightnoldi.eitaMliBgiMe 

there  in  ttill  a  considerable  separation  of  the  a  shallow  furrow,  running  along  the  vataent 

two  comua,  and  their  direction  is  still  mainly  uterine  wall,  may  indicate  the  acM  ottliai  » 

horizontal  ;  but  in^.  463..  where  a  more  per-  temai  vertical    iieptum  which   Dore  a  lev 

feet  coalescence  of  the  two  halves  has  taken  completely  divides  the  uterine  cavt^  miotvi 

halves,  and  constilutei  the  Nbrai  titnJ— 

>V.  463.  (Jig.  4«4.). 

*1«.4«4. 


t»o  kahe*  Uami»g  mm  mtari^  fOToUd.     (Ad  Tlu  body  of  At  tOtna  jMrimf  emfy  a  J^  i>*af 

yat.)  tkntxtnoBt.    (Ij^r  Bmdi) 

The  body  is  still  divided  bj  an  intanisl  Kptatn  An  inteinal  ssptom  c  dJvidM  M  inl*  tm  1«L 

wbich  descend)  from  the  connniuure  u  fsr  ■■  (he  ■  uid  k.    The  ccrviE,  4,  is  dnglsL 


itof  ttaecvrvix, 

Gtlcifurm  edge.  The  extent   of  this  septum,    and   ceas^ 

quently  the   more  or  less  perfect  foraaiD* 

place,    and,   consequently,   where   the   com-  of   two   separate   loculi,   eihifaita  the  mm 

missure  approaches  nearer  to  the  points  of  varieties  as  in  the  fonncr  group.    The  pM- 

attachment  of  the  Fallopian  tubes  and  rotuid  tition  may  atop  short  at  the  cervix,  or  n- 

ligaments,   the   angle   has  become   so   much  tend  in   rare  cases   complctdy  throaigh  dM 

smaller,  that  the  two  halves  begin  to  lie  nearly  canal,  and  even  divide  the  v^ifia.    Wh»c  ih 

parallel  with  one  another,  and  the  horns,  or  septum  is  rudimental,  and  cxIccmIb  only  toth 

ununited  portions,  exhibit  only  a   slight  di-  cervix,  the  lower  free  border  is  usnally  ika 

vergeoce.  and  faldform  (Jig.  463.),  having  iu  coacsn; 

In  thi^  as  well  as  in  the  following  croup  of  directed   forwanb,  the  lower  extroaiT  bat 

malformations,  there  often  proceeils  Irom  the  that  which   is  connected  with   the  fM^^ 

commissure  an  iniernal  se|)tiim  which  descends  uterine  wall. 

loBvariiibledepth,  and  exercises  a  corresf  and-         These  several  deviation*  fraoi  tk  aortd 

ing   influence    upon    the   separation   of  the  form   of  the   uterus  will   more   or  kn  ■- 

two  halves.     In  cases  where  the  commissure  fluence  the  manner  of  perfom^KC  at^o 

representing  the  fundus  lies  very   low,  there  fiinctions. 

ducts  into  two  uterine  halves  which  lie  ririil  are  those   perhapa  which   we  the  1^  "i^ 

end  left  of  it.     In   cases  where   the  fundus  turbed.      Regarding    thia    fbrwcr   iMctiM 

is  higher,  ifihe  septum  extend*  downwards  wherevo- the  ovaries  are  perfect  aad  a  i^a- 

only  in  a  slight  degree,  as  in  figt.  468.  and  nel  exiiti  for  the  meDttntal  And.  as,  fcr  ■■ 

46*.,  the  cervix  is  still  common  to  both  sides  stance,  in  the  one^homed  uteras.  the  eats*, 

of  the  uterus.     Where  the  septum  begins  to  escape  will  occur  as  usual  j  but  in  the  (a»t  *' 

dividethecervix,niinj%.  463,  thesepamlion  atresia  of  the  vagina,  and  in  those  ei«(*" 

of  the  tuo  uterine  halves  is  more  complete,  ofa  hollow  rudimental  utenia.  the  iia  ii  ' 

but   there   is  »till   a   common  as  externum,  blood  collects,  and  distendtng  the  dwed  •" 

leading  to  the  two  canala.     The  highest  dc-  f^nns   there  a  hcmauwieira.*      Whrci  ih 

grce  of  division,  and  cousequeiitly  lowest  type  parts  representing  theuterus  are  atn(r  k-^ 
of  structure,  if  that  In  which  the  septum  ex- 
tends not  only  through  the  cervix,  nut  even  *  Sa  p,  697. 
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the  iDeDUniil  moUinen  may  not  be  thereby  In  the  caaes  of  the  uterui  bicOTDit  and 
hiiidffed,  but  the  eacajpe  of  blood  can  onlj  bilocularis,  either  horo,  or  either  uterine  half, 
tike  placet  if  ^  ■"•  ^ii^  some  unauitable  may  become  aeparately  or  altnnately  the  seat 
uUMUoa  produciog  the  to-called  mow*  d^mi,  ofgeHtatioD,  or  pregnancy  may  proceed  aimul- 
M  viearioiu  memtnution.  taneously  in  both.  There  is  even  reason  to 
Rcguding  the  influence  of  thete  malforma-  auppose  that  iuin»  have  beta  developed  in 
tiooi  upon  tDteraiiMtion  and  a  reaulting  im-  one  half,  and  also  that  iiiperftetation  haa 
pngnation,  much  of  necessity  depends  upon  obtained  in  such  a  condition  of  parts, 
the  cowOtion  of  the  f  ^na ;  for  this  canal  ma^  In  those  cases  where  the  v^ina  is  parti- 
be  in  so  rudiroeDtal  a  ttate  aa  not  to  admit  tinned  into  two  canals  imprq[nation  may  take 
of  introauBsion.  The  canal  leading  to  the  place  mote  frequently  or  even  exclusively  on 
ovary  alM  may  be  either  open  or  cloaed.  In  one  aide,  in  consequence  of  the  one  cliannel 
the  eaae  of  the  nidimeatal  lube  attached  to  or  half  being  more  favourably  formed  fcfr  in- 
ooe  fide  of  a  single  developed  cornu,  the  tromisaion  than  the  other, 
paange  may  open  into  the  cervii  of  the  de-  Regarding  the  influence  which  these  ano- 
vdoped  half,  and  thua  a  channel  for  the  se<  malies  may  have  over  the  last  office  of  the 
□unal  fluid  will  be  established  in  connexion  uterus,  vie  parlarilioii,  it  is  only  necemary  to 
with  an  ovary  that  may  be  normally  formed,  observe  that  in  both  the  uterus  bicomis  and 
and  thai  impr^nation  and  gestation,  even  in  bilctcularis  the  organ  will  be  deprived  of  the 
an  undeveloped  comu,  is  possible.*  advantageous  use  of  the  fundus,  which  so  ma- 
Qrtster  difficulties  and  considerable  danger  terially  aids  expulsion  in  a  DMmally  formed 
indeed  to  life  arise,  during  the  progress  of  uterus,  while  in  the  case  of  the  uterus  uni- 
gctlatio»,  in  the  higher  deformities  of  this  comis  and  bicornis,  where  the  impregnated 
class.    Pregnancy  in  a  rudimeutal  horn  would  half  usually  forms  an  acute,  or  even  nearly  a 

Cibably  be  attended  by  rupture  and  fatal  right  angle  with  the  axis  of  the  body,  the 

mnrniage  at  an  early  period,  as  happened  eflect,  as   Rokitansky  has  shown  ■,  will  be, 

in  Rokitanaky's  case  quoted  in  the  last  note,  that  during  the  act  of  parturition  the  axis  of 

and  a*  utualty  occur  abo  in  the  not  dissimilar  the  impregnated  half  meeting  with  the  vac inal 

example   of  ordinary   tubal  gestation.     But  axia  in  an  obtuse  angle,  the  direction  oi  the 

eteo  in  the  caae  of  nr^nancy  occurring  in  uterine  force   and   of  the  expulsion  of  the 

the  developed  bora  of  a  uterus  unicorait,  the  ftctus  will  cross  the  axis  of  the  pelvis,  and 

undeveloped  half  will  exercise  a  marked  in-  fall  upon  the  pelvic  parietea  that  lie  opposite 


the  developed  bora  of  a  uterus  unicorait,  the  ftctus  will  cross  the  axis  of  the  pelvis,  and 

'      '         ■■->'■■•                           ■     ,  .  !■  ,1  ^pQ^  (j,g  pelvic  parietea  that  lie  opposite 
the  vertex  of  the  pregnant  half  of  the 

,  mb,  and  thus  the  act  of  parturition  will  be 

side;  while  the  supply  of  blood  usually  fur-  rendered    corrtspondinglf    diflicult   in    such 

nishol  in   pregnancy  being  here  provided  by  cases. 

only  one  aet  of  vessels,  the  course  of  the  Snf  Ciati.      Defective    drvehpwieiU    after 

{iitgOMacy   will   probably  sufo'   in   a   corre-  birUi.     Tie  pre-pibertai  uima.  —  The  or^ 

ipondii^  d^ree.  dinary  age  erf'  puberty  may  have  arrived  and 


TV  utB-mm  vtJnekptd  aflrr  iJu  ordtMny  ptnodof  piiitrtf  Iku  BTrnid.  Tie  anitii*  ef  lie  tvAf  tad  ctrnx 
onlaidcpeH.  (Ad  JfaL) 
■.caritTOf  thabadjrataliilng  thelriangnlw  rorm  ind  th«  linn  or  rapa  chsraelcriitie  of  infancy ;  1^  Ibfl 
i-ervii,  Ibe  ezlant  WT  which  la  indicmtcd  by  Ih*  peiuiirorm  Tvgm ;  t,  anterior  lip  of  the  cervix  j  d,  ovarin ; 
r.  ytllaplmn  tubes.  From  a  fenisli  aged  19,  who  had  never  mcnstmated.  (ConipiTe  with ^.  441.  npn- 
•1.1:  Ung  the  uleraa  of  an  infuiL     Both  thcsa  flguna  ara  oTlba  natural  ilie.} 

passed,  and  yet  no  corresponding  enlargement     the  organ  retaining  the  form  and  siie  which 
or  growth  of  the  uterus  may  have  taken  place; 

■  Sm  •  rcmtrksbla  caw  of  prf^ancj  in  th«  V-tn.)  ' 
rni]ini«ati>T7  half  of  a  utcni*  anicomla,  andlng  in  neaa  Uom 
repdira  ai  ttte  —c  and  death  in  tha  third  month,  bj        *  Loc  < 
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_ )  iDrancj  or  childhood.     Such    leu  horiiontmlly,  U  directed  towdidKin- 

may  be  the  condition  of  the  entire  internal  physii  pubia,  whil^  Bccocduif  to  the  i^tt 
organs,  as  in  the  Bceampanying  eiample  (Jig.  of  inflexion,  the  anterior  wail  of  the  lutm  ■ 
4U.)  or  the  undeTelopEHJ  uterus  from  a  brought  near  to,  or  in  contact  with,  ihccrnii 
female  aged  19,  who  had  never  menstruated,  in  front,  while  the  posterior  w«U  looks  ib- 
In  these  cases,  the  body  generally  exhibits  a  wards,  correspondins  more  or  las  with  at 
corresponding  feebleness  of  growth,  and  the  plane  of  the  pelvic  brim.  The  point  of  cw^ 
sexual  attributes  are  little,  if  at  all,  dis-  vature  is  always  at  the  line  of  juaetiaeofllM 
played.  body  with  the  cerni  uteri,  and  heresasoglc 

The  infantine   condition   of  the  uterus  is     more  or  less  acute  is  formed, 
here    exhibiced    in    every    particular.      The         f^,  466.,  giving  a  lateral  view  of  the  an- 
proportionately   large   siie  of  the  cervix,  b,     flexed  uterus,  exhibits ihereladvesitnMiaBai' 
the  Bmall  triangular  uterine  cavity,  a,  with  a     its  vanoui  parts  when  thb  deformity  caJKi  ■ 
raph£  extending  into  it,  and  the  tnin  parietes,     the  highest  degree. 

are  precisel/  such  as  ere  usually  found  in  the  Now  a  slight  amount  of  tntiflexioo  at  dw 
mfantine  organ,  body  upon  the  cervix  has  been  shown  tfjjf^ 

In  the  last  case,  the  ovaries  exbiUt  also  4!6.  and  433.  to  be  natural  to  the  nurwi 
their  ordinary  infantine  proportioiu  ;  hut  and  it  u  not  until  one  or  two  prepmocikin 
these  may  become  developed,  and  the  (iinc-  lupervened,  that  this  fM^ard  tendenn,  wtwa 
tions  of  menstruation  may  proceed  naturally,  excessive,  is  lost,  and  hardly  even  tacn,  (v 
while  the  external  characteristics  also  are  the  uterus  may  still  retain  that  correi^aadcsn 
those  of  a  well-formed  female,  but  the  uterus  in  fonn,  with  the  curvature  fbrwaidi  </  Da 
remains  small,  the  vagina  is  short,  and  instead  pelvic  cavity,  which  is  ao  ptoiaiocntiv  a- 
of  terminating  in  the  usual  fornix,  with  a  pro-  pressed  in  the  curve  of  the  wrooi.  bd^  ■•  > 
jecting  cervix,  this  canal  ends  in  an  aperture,  accordance  with  the  nonnal  fona  of  the  tft- 
which  just  admits  a  sound  or  j>robe,  and  is  rine  canal.  In  the  CEtns  (Jtf.  H7.X  Md 
not  furnished  with  the  usual  lips  of  the  oi  durii^  early  infancy,  andflexion  exists  ■  i 
tinea.     These  cases  usually  result  in  sterile 

marriage,  and  may  be  easily  detected  during  j^_  4^7^ 

life. 

AnoMo^i  of  Jam.  - 
ordinary  form  of  the 

quired  during  life,  and  do  not  proceed  from 
(vigjnal  maltormation,  or  imperfect  develop- 
ment, such  as  that  last  noticed,  will  be  here 
considered. 

The  angular  flexions  of  the  uterus  which 
take  the  definite  forms  of  a  forward  or  back- 
ward curve,  or  of  an  inflexion  towards  either 
side,  are  distinguished  as  anti-  and  retro- 
flexion and  lateral  inflexion. 

a.  Antiflexion  of  the  uterus  is  that  condition 
of  the  organ  in  which,  without  any  material 
change  of  poaition  in  the  cervix,  the  body  is 
bent  forwards,  so  that  the  fundus,  lying  more  or 

Ji%.  466. 


rat  Matt  ej  amliJUrion  tf  dtt 
aiui  im/tBUimt  fyt.    [Afl^  B 


B,  bodv,  and  k,  rDndni  of  tbc  a 
JuDrtion'oT  body  «nd  cervix :  <  tmrix  ;  •,  ■  wj", 
f,  TSf^ns;  p, hymen  1  J.HtMti;  t,nctmm:  Ll^- 
lopian  tabc ;  n,  lyiapbyu  pubis ;  m,  Ulua. 

nomta)  state,  and  it  tpptmn  to  me  th^  ik' 
bias  towards  a  forward  inflexion  of  the  tfrr* 
at  the  early  periods  of  life   is  givm  bj  iha 
remarkable  bending  forwards  of  the  k     ' 
tremity  of  the  spine  which   is     '   ~ 
the  early  embryo.     The  part  < 
structures  that  are  afterwards  derdofWl  is 
the  utenia  exhibits  then  an  abmpl  cum,  s^ 


with  tlS«rTi..    Both  can  J.  .re  laid  opfn.    (Tb«    at  this  early  penod  w.ll  probaHj  br  -t*»^ 
flEBR  is  viened  from  the  riglii  lida  )  upon  the  organs  withm,  and  ben^  wiw^ 


UTEKUS— (Abnormal  Ahitomv). 
retuDtd  hy  them  after  the  pelvis  has  changed    placement  is  limited  by  the  bladder  and  ui' 
it!  form,  mav  give  riie  to  the  malfomiBtioa    terior   wall   of   the   pelvis,   which    generally 
uoder  consideration.*  .../••      r-         ■>■  -- 


lisnty,  the  body  of  the  i 


1  occupies  I 


prevent  the  fundus  from  sinking  so  far  for- 


such  an  angle  that  direction.     An  extreme  d^reeof  ar 

position  more  or  leu  hovever   sometimea   occurs  at  en 

•1  and  rectum,  filling  period  of  pregnancy  in  multipane,  c 

""  '  ""    n  unuiual  li    ''       '  "' 


li  laxity  of  the  abdotnmal  vbIIb 
permitting  the  whole  uterus  to  fall  forwards, 
so  BB  to  occupy  the  artificial  pouch  formed  by 
the  pendulous  abdomen,  the  fundus  filling  the 
bottom  of  the  pouch,  while  the  cervix  and  oa 
Dteri  arc  tilled  upwards  and  backwards,  the 
latter  being  lifted  out  of  the  pelvis,  and  point- 
ing above  the  promontory  of  the  sacrum. 
""  aterially  impedes  labour  by 


ind  distending  the  pouch  of  Douglas.  This 
condition  of  the  uterus  ought  not  to  be  con- 
founded  with  retroversion  or  with  those  retro- 
uterine tumours  produced  by  inflammation, 
snd  efluiion  into  tlie  cellular  tissue  (Jig.  433., 
a)  at  the  back  of  the  cervix,  of  which  an 
account  will  be  presently  given.  See  p.  688. 
e.  Laierat  mfleAan.  —  The  uterine  body  ex- 
hibits occasionally   an  inclination   to  lateral  This  malpositioi 

curvature,  so  that  the  fundus  is  directed  to-  reversing  the  natural  direction  of  the  uterine 

wirdi  one  or  other  side.     A  curvature  out-  axis,  so  that  the  propelling  force  is  expended 

wirdi,  in  the  form  of  an  arch  more  or  less  upon  those  parts  that  lie  opposite  to  the  oh, 

deflected  from  the  meridian,  has  been  shown  and  the  ftetal  head  is  prevented  from  entering 

10  be  the  usual  condition  of  the  uterus  uni-  the  pelvic  brim. 

comui.      But    where    a    tendency   towards  Relnt-vrriion  occurs   in  conditions  of  the 

ritber  side  is  shown  in  the  otherwise  normally  uterus  otherwise  normal,  or  it  may  happen 

formed  organ,  this  appears  to  arise  from  some  when  the  organ  is  enlarged  by  disease  or  pref^ 

iDcqualily   in    the   development  of   the   two  nancy.     When   unimpregnated  the  displaced 

uterine  halves;  or  it  may  depend  upon  one  organ  lies  entirely,  and  when  pregnant  chiefly, 

half  undergoing  hypertrophy,  so  that  m  either  within  the  pelvic  cavity.     In  retro-version,  on 

cue  one  utenne  angle  lie*  higher  than  the  account  of  the  excavation  of  the  sacrum,  the 

other,  and   a  vertical  line  would  divide  the  fundus  readily  descends  so  low  as  to'  admit  of 

organ  into  two  unequul  parts.     The  cervix  is  the  normal  relations  of  position  of  the  oa  and 

here  curved  as  well  as  the  body,  or  the  latter  fundus  being  nearly  reversed.  The  latter  being 

I  perpendicular  while  the  body  is  directed  downwards  and  backwards  towards 


bent  so  as  to  form  an  angle  with  the  cervix. 
The  former  variety  has  been  designated  the 
retort-ahaped  uterus. 


the  coccyx,  while  the  former  is  lilted  upwards 
Fig.im. 


AnomaUn  ofPotitha. 
06BqMilj/  tf  /Hififnm,  Ifyilrroloiia,  Melra- 
lotien,  Ob&jiatai  ulrri. — The  foregoing  defects 
should  not  be  confounded  with  those  devia- 
tions in  position,  without  alteration  of  form,  j 

•bich  constitute  the  various  obliquities  of  the       ^  \ 

ntrrusj — like  the  inflexions  of  the  uterus  thejp       V  ). 

are  distinguished  according  as  the  organ  is         ^  'u 

direct«d  forwards  or  backwards  in  the  median  U 

hoe,  or  laterally  in  the  transverse  diameter  of  U 

tl>e  pelvis.  2 

t.  A»li- and  niro-timioiu.  SHut  uteri  oSBquuM  ^ 

nUerior  el  potterior.  —  Anti-veraion   of  the  ' 

veniaa.  Both  aflections  differ  from  the  cor- 
mpoiMfing  anti-  and  retro-flexions  of  the  organ 
in  this  respect,  that  white  in  the  two  latter 

cases  the  point  of  flexion  is  usually  at  the  seat  -      — 

of  junction  of  the  body  with  the  cervix  uteri,  lUtnvnin  of  A,  uUru,.    (Diagnm.) 

m  the  former  the  uterus  remains  straight  or  v   -»-      / 

nearly  so,  while  the  entire  organ  is  directed  and  forwards,  so  as  to  lie  behmd,  or  in  ex- 

furwards  or  backwards,  and  the  seat  of  flexion  treme  cases  above,  the  symphysis  pubis.     In 

ta  at  the  junction  of  the  rervix  with  the  va-  extreme  retro-version  a  line  drawn  through  the 

gina.     The  displacement  of  the  uterus  is  here  uterine   cavity   would    represent   nearly   the 

litr   more    considerable   than    in   the   former  normal  axis  of  this  organ,  but  instead  of  pass- 

cases.  ing  out  backwards  through  the  posterior  cer- 

In  mull  reriiom  the  degree  of  uterine  dis-  vical  wall, it  will  passout  forward  through  the 

,     „  ..  anterior  wall,  because  the  stretching  of  the 

^   T^i'I!'^  '!  ""^"•-  "■'^■8«-  «^,'-  vagina  in  these  cases  will  auie  a  slight  drsree 

&J,'i.*^'fh'.':^?;f^:rra':i^Zl4:':f  o^flcxlon  of  the   cemx  dawnwap.  ^ 

fimr  wnks,  axbibitiDg  this  peculiarity  in  a  nurked  wquelK  of  Una  displscemeot  m  the  case  of 

•Stipv*.  the  gravid  uterus,  when  artificial  or  spon- 
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taoeous  repositioD  cannot  be  effected,  are  that  this  was  caused  by  the  praieaee  of  i 

usually  premature  expulsion  of  the  ovum  or  gravid  uterus.    The  tumour,  cofcnd  by  aif^ 

sloughing  of  the  uterine  parietes  and  slow  gument,  hung  forward  like  an  obloog  gourd; 

discbarge  of  the  contents  by  fistulous  open-  by  desrees  movements  of  the  roetm  were  per- 

ings  into  the  vagina,  rectum,  or  other  parts.  ceived,  and  the  woman   having  at  Wiftli 

b.  I£erma  of  the  uterus,    H^tterooele,  Me'  reacheid  her  term  of  pregnancy,  the  iotcfo* 

trocele,  —  This  displacement  is  rare.     The  ment  and  uterus  were  laid  open,  and  the  cUd 

uterus  may  escape  from  the  pelvis  by  some  and  placenta  extracted, 
of  the  natural  openings  which  ordinarily  ad-        In  Sennert*s  second  case,  some  iqaiy  had 

mit  of  hernia,  or  by  an  aperture  artificially  been  received  in  the  first  confiocmeBt,  but  it 

formed,  as,  for  example,  between  the  muscular  was  not  until  after  the  ninth  ddnrcry  tkst  a 

fibres  of  the  abdominal  walls.     In  uterine  swelling  appcaared  in  the  left  groin,  and  |r>- 

hernia,  the  displaced  orgftn  is  often  accom*  dually  mcreased  to  the  sixe  of  a  cow's  Ua^kr; 

panied  by  other  parts,  almost  always  by  its  finally  it  hung  down  to  the  knees.    The  tn- 

own  appendages,  and  commonly  bv  a  {>ortion  mour  was  opraed,  and  a  living  child  citrKiei 

of  intestine,  or  omentum.  Utenne  hernia  may  Both  cases  ended  fatally  to  the  moiherk 
be  congenital  or  acquired.    It  may  occur  to        The  best  authenticated  case  is  one  wbkh 

the  unimpregnated  or  the  gravid  orsan,  and  occurred  at  Salamanca,  and  is  related  by  Pro* 

in  the  latter  case  the  development  of  the  foetus  feasor  Ladesma.     A  woman,  i^e  4S,  nockr 

may  proceed  to  the  full  extent  while  the  organ  of  seven  children,  and  the  subj<Mt  of  so  im* 

occupies  this  unusual  situation.  ducible  inguinal  hernia,  when  3  to  4  avatb* 

A  careful  examination  of  the  recorded  cases  pregnant  experienced  a  sudden  incnaie  of 

of  uterine  hernia  leaves  it  doubtful  if  the  pre-  the  tumour  after  atooping*    The  twd  Jas. 

cise  form  of  the  hernia  has  been,  or  inaeed  oow  of  a  different  consistence^  could  not  be 

could  be,  determined  in  every  instance.  reduced,  and  after  a  time  fietal  aoveoKau 

Ventral  hernia  has  been  observed  only  of  were  perceptible  within  it.     Labour  aaaoit 

the  gravid  uterus,  which  may  become,  in  part  in  the  usual  way,  the  tiq.  anmii  eicsfied  per 

at  least,  included  in  a  large  umbilical  hernia,  va^nam,  but  it  was  neccsaary  to  extnct  tse 

or  it  may  result  in  cases  of  separation  of  the  child  by  incision  into  the  sac    The  taamr 

recti  muscles  where  the  uterus  has  ascended  contracted  ultimately  to  the  sise  of  an  onb- 

sufficiently  high  to  fall  forwards  over  the  brim  nary  scrotum,  and  formed  a  pcmnneat  b}i- 

of  the  pelvis.     And  it  has  been  supposed  to  terocele  in  the  inguinal  ring.* 
occur  after  the  cicatrisation  of  a  supra-pubic        In  addition  to  Uieae  forma  of  uterine  bcru. 

abscess,  and  as  a  consequence  of  a  Caesarian  a  partial  displacement  of  the  or^  thnnfi^ 

section.  the  obturator  foramen  or  tschiatic  notch  tp- 

Of  crura/  hernia  an  interesting  example  is  pears  possible.     This  latter  is  distiocttiM 

given  by  Lallemand  *,  in  a  woman  aged  eighty-  by  the  not  very  appropriate  title  of  htrm 

two,  whose  body  he  examined.     The  hernia  dona&t  uteri. 

appeared  at  the  age  of  forty,  after  labour.    It        Prolaptui,— Falling  of  tie  Womi^^Btmw^ 

remained  as  an  irreducible  tumour  in  the  right  doum, — ^Two  degrees  or  this  diaplaccneot  Mt 

groin,  and  was  twice  accompanied  by  symp-  recognised.     In  the  first  the  uterus  occupia 

toms  of  strangulation.    After  death,  the  sac  a  situation  lower  than  usual,  the  ccnix  reM- 

of  the  hernia  was  found  to  contain  the  uterus,  in^  upon  or  near  the  floor  of  the  pehris,  «tc 

ovaries.  Fallopian  tubes,  and  upper  part  of  without  anv  protrusion  of  the  oi^  exter- 

the  vagina,  together  with  two  folds  or  omen-  nally.    In  the  second,  the  uterus  is  procniird 

tum.  partly  or  completely  through  the  vuNa.  1^ 

Inguinal  hernia,  —  Chopart  f  relates  a  case  former  is  distii^tthed  as   partial,  and  tbc 

of  hernia  in  which  the  uterus  with  the  Fallo-  latter  as  complete  prolapsus  or         "'*^' 

pian  tube  and  left  ovarium  occupied  a  sac  be-  uteri. 

yond  the  inguinal  ring.   The  uterus  was  small.        Prolapsus  in  the  first  degree  is  not 

flabby,  and  elongated.     Lallemand  %  gives  a  sarily  accompanied  by  any  material  change  ■ 

corre8|x>nding  case  where  the  uterus  and  right  the  condition  of  the  uterus  itaelf.    The  ^•- 

tube  and  ovary  were  found  in  a  hernial  sac  on  lowing  alterations,  however,  in  its  iilou* 

the  right  side  in  a  woman  who  lived  to  the  age  to  surrounding  parts  usually  rewh.    Tn 

of  seventy-one.  whole  organ  occupies  a  lower  poMCioa  tb« 

The  most  remarkable  examples  are  those  usual  in  the  pelvis.    The  vi^gina  m  aavr  ' 

in  which  the  uterus  either  became  pr^nant  less  complete^  filled,  its  upper  partbeow< 

while  so  situated,  or  was  protruded  during  folded  upon  itsdf  like  the  hislf  ioTcrtrd  tev 

pregnancy.  of  a  glove.  The  cervix  is  abooraaO^  *'*^ 

In  two  examples  of  this  kind,  rekited  by  forwards.    The  uterine  appendages  bercee 

Sennert,  the  precise  nature  and  situation  of  in  part  displaced  in  folk>wii^  the  detfrat  * 

the  hernia  is,  perhaps,  doubtful,  but  they  are  the  uterus,  while  the  neck  and  portcri^  v»^ 

nevertheless  very  interesting.  of  the  bladder,  and  sometimes  a  sma9  pof^*^ 

In  the  first,  a  swelling  in  the  left  groin  of  the  rectum,  are  likewise  dnwn  dova  «• 

followed  the  blow  of  a  stick*  Soon  the  swell-  account  of  their  attachmcnu  to  the  ctf^^ 

Ing  expanded,  and  it  became  in  time  evident  uteri. 

•  Biriletln  da  la  Fac  da  M«.  torn.  L  1816.  I"  extreme  prolapsus  or  pmdde-i^  ^ 


I 


Borer.  Trmitrf  des  MaL  Chir.  t.  viiL  p.  Ml.  .  «.3,  t.  «     .%.   r  iw      -  tut 

m4L  8oc  MiM.  d'EmnUtioo,  8^  Ann.  p.  328.  *  Edinb.  Month  Jooia.  PL  va.  IWI- 
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tntin  menu,  or  a  great  portion  of  it,  ban^    meat  oT  the  partt  appended  la  it,  as  the  ovaiy, 
Ibrtb  bcjond  the  *ulva,  forming  there  >  pjn*    or  od  account  of  the  formadoii  of  morbid  ad- 
heaiouB,  ntBy  be  drawn  upwards  to  such  an 
Fig.  469.  extent  that  no  pordon  of  it,  or  only  a  part  of 

the  cervix,  is  retained  within  the  peine  cavity. 
Thii  diBplacement  is  alio  occasionally  ob- 
served during  pr^niuicy,  and  in  imilupar«, 
whose  abdaminalitalb  are  relaxed,  aod  permit 
the  utenu  to  incline  forward,  so  that  at  the 
beginning  of  labour  the  on  cannot  be  reached 
by  the  finger. 

Tnvcnion.  Evrrdon.  —  The  uterus,  either 
in  the  unimprc^nated  or  gravid  atate,  may 
become  partially  or  completely  inverted.  The 
conditions  which  appear  ordinarily  to  com- 
bine in  producing  this  displacement,  are,  first, 
a  distension  of  the  uterine  cavity*,  as  by 
pregnancy  or  ihe  presence  of  a  tumour;  aiul 
Bceondly,  a  force  applied  in  the  way  of  pres- 
sure from  above,  or  traction  from  below, 
whereby  the  distended  uterine  waUs  become 
folded  within  each  other,  somewhat  after  the 
manner  of  the  intestinal  walls  in  intusauscep- 
tioD.  Inversion  of  [he  uterus  appears  always 
to  bc^n  at  the  fundus  which  is  first  depressed 
into  the  uterine  cavity,  and  then,  under  tbe 
continued  operation  of  the  disturbing  forces, 
the  part  ts  gradually  protruded  through  the 
cervix  and  os  uteri, ^.  470.,  until  it  emerges 
in  an  inverted  form  into  the  vagina  followed  by 
the  reversed  walls  of  the  uterine  body,  and 
ultimately  by  those  of  the  cervix.  The  inver- 
uonofthcuterusisnowcomplete.  The  greater 
part  of  the  organ  lies  beyond  the  vulva  as  a 
Diir,  the  base  of  which,  fonned  by 
below,  while  above  the  m 


Eitntf  frelajmt  or  pncidaiHa  Mttri.    (Ci^nnL) 

form  tumour  of  considerable  size.  At  the 
bottom  of  this  is  the  o«  uteri,  greatly  exceed- 
ing m  dimensions  in  chronic  cases  the  ordi- 
■ury  condition  of  the  part.  (ffc.  478.)  The 
lips  are  swollen  and  hypertrophioj,  and  usu- 
ally present  a  sore  and  granular  surface  on 

account  of  the  friction  to  which  they  are  con-  . 

linuallj  exposed.     "Hie  external   covering  of  py"f<: 

this  tumour,  in  nil  but  its  lower  part,  consists  *^^  fundus, 

of  the  inverted  vagina,  the  horizontal  ruga  of  neck  of  the  tumour  consisting  of  tbe  inverted 

which  are  very  conspicuous  anteriorly  between  cervi*  lies  in  part  within  the  vagina,  the  up- 

tbc  cervix  and  pubic  arch,  where  a  fluctuating  V^  portion  of  which  canal  is  also  drawn  down 

swdling  is  observed,  caused  by  the  presence  oT  ""<'  P"^'/  inverted.     The  va^na  is  thus  ma- 

■  portion  of  the  dis[)lBced  urinary  bladder,  'enally  shortened,  and  terminates  in  a  eir- 
(rtg.ies.)  tnchroniccanestheKurlaceofthe  cular  fold  marking  the  point  of  reflexion  or 
ravertedvagina  gradually  loses  the  character  of  inversion,  while  the  usual  scat  of  the  os  uteri. 

■  mucous  menibrane,  and  puts  on   the  or-  "bich  is  necessarily  obliterated,  is  occupied 
dinar;   appearance   of  common   integument,  by  the  now  inverted  cervix  (fig.  471.). 
After  r^laceoient,  however,  an    extensive  .  Inveraion  constitutes  the  highest  degree  of 
shedding  of  epidermal  scales  ensues,  and  the  disniacement  of  which  the  uterus  is  suscep- 
sur&cc  resumes  in  time  the  condition  of  ■  "l"'*'  '<"'  ■'  "  ^^  prolapsed  and  inverted,  so 

that  the  relative  situation  of  the  i     ' 


lurrounding  structures,  as  well  as  of  all  its 

Erts  to  each  other,  is  completely  changed. 
verMon  does  not,  however,  always  proceed 
to  the  highest  degree,  but  may  stop  short  at 
any  of  the  intermediate  stages  just  described. 
When  inversion  occurs  to  the  gravid  uterua, 
'*"  accident  usually  happens  during  the  ef- 


mucous  membrane. 

In  cases  of  great  elongation  of  the  cervix, 

the  latter  alone  may  protrude,  while  tbe  body 

of  the    uterus    remains  within    the    pelvis. 

Such  a  combination  of  hi-pcrtrophy  with  dig- 
placement  has  p,issed  witn  the  ignorant  for  an 

example  of  benn aphrodite  formation. 

Prolapsus  is  the  most  common  displace-  ...  a  — 

menl  to  which  the  uterus  is  subject.  It  is  *°^  "^  ^^^  organ  to  expel  the  placenta. 
frrqucDt  in  multipane,  and  in  women  who  *'"'•  *■!•  inversion  may  occur  spontaneously, 
folJow  btiguing  occupations,  especially  those  "  '*  ^°*J  ^  fcvoured  or  produced  by  injudi- 
oft  relaxed  habit  of  body  ;  but  it  also  hap-     "<»"  attempts  to  extract  the  placenta,  of 

pens  in   milliporK.      In  tbe  latter,   when  it     *•■■•-""—'■• ' 

occurs  at  an  tariv  period  of  life,  it  is  often 
asMKtated  with  enlargement  of  the  uterua  or 
its  appenda^  whereby  both  the  weight  of 
the  oi^an  ia  increased,  and  a  broader  surface 
is  oflered  for  pressure  (rom  above. 

EUvatio  mleri.   Jtutoattion  upimrdi. — This 

n  the  coareiw  displacement  to  the  forecoing. „ 

The  uterus,  in  consequence  of  some  enlarge-     Umiaur'u  loveniioar 


sodden  and  spontaneous  inversion  of  the  uiw 
impregnated  uterus  is  possible,  was  proved  to 
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m  case  whiuh  I  witnesaed  of  an  a^    verted  iluriag  a  coavubioii.    In  lim  jmmiii, 
n  whose  utenii  became  completely  in-    the  onlj  iqiparent  predbpoajt^  oum  wm  ibc 


IncougiltU  hmnioH  of  At  Menu.     (Afitr  J.  G.  foris.) 

ng  to  protrude  throngb  tbe  oa  iil«r 
w  formod  bf  tlw  inverted  orgUL 


diktatioo  or  the  uterine  cavity  by  a  tumour 
the  tiie  of  a  flattened  apricot,  vhich  was  ex- 
pelled at  the  momeDt  when  the  utenu  came 


down  completely  inTerted, — the  violent  ac- 
tion of  the  abdominal  muacles  and  diaphngm 
probably  here  producing  or  aiding  tbe  eref- 

Aller  complete  invenion,  the  utenii  may 
remain  incapobleofreplacemenc.  Underthew 
circumitBDcea,  the  estenal  Eur&ce  of  the 
protruding  portion  loses  much  of  its  original 
character  of  a  mucous  membrane,  and  be- 


lurface  of  an  ordinary  prtwidcnt  utcrw,  >< 
ia  etpecially  liable  to  abrasion  and  olctfitua. 
from  tbe  trictioD  to  which  it  ii  Ofanl. 
Whea  thia  diiplaceineDt  occura  during  bv 
itrual  life,  and  i*  permanent,  tbe  laeaKnal 
fluid  may  be  observed  at  tbe  periodt  exuiM| 
from  the  surface  of  the  inverted  orpa. 

The  internal  relatioD>  of  an  inTeried  tdow 
depend  upon  the  extent  of  the  tanraDo.  b 
extreme  cases  the  interior  f>f  the  tononr  no- 
Btsts  of  a  sac  lined  by  tbe  peritoneuw,  wbrt 
originally  formed  the  outer  covcnng  tt  ik 
uterus.  The  centre  indeed  of  ifae  brand  ip- 
ment  may  be  said  to  be  iuvcrted  ao  m  to  (m 
a  pouch  in  which  are  contained  the  FsBofHi 
tube*  and  ovaries,  and  occAsMoally  i  poiiM 
of  small  iotestine  [Jig.  iTl.). 

In  minor  degree*  of  invcinoa  tbe  ntou 
remains  within  the  vi^iia,  and  tbe  |xjiu««' 
pouch  in  its  interior  containa  only  the  ma 
of  the  uterine  appendsfe*  (j^.  470.}- 

AnamaSn  of  jbr. 
a.  Alnipky. — Under  this  he*d  ntyte  >- 
eluded  those  examplea  in  wbieli  ibe  oMu 
appears  to  have  been  originaUj  *rf  ir^ 
Ic^ed,  but  has  dnce  suSmd  atnfik]  of  9 
tissues.  Such  caaea  are  to  be  dsNiqpsaM 
on  the  one  band  from  tb«  iflyerfal?  den" 
loped  and  prepubertal  forma  alrnadydMU. 
and  on  the  other  from  i  laiiinlia  of  nli 
atrophy  a*  it  occura  in  ita  ordiaM;^  *T^ 
Whenever  atrophy  attacks  tbe  ntow  bi*'* 
the  climacteric  change  the  cooditioo  it  b>  h 
deemed  abnonnsL  Sticb  m  wa«tin|  May  itto 
the  entire  uterus  or  some  of  tea  psRs,  i> 
either  case  the  tissties  become  pale,  mA.  s*! 
neariy  bloodlew.    In  airophy  of  the  sMwt 


!jr  ihoBe  of  the  urinary  bladder.  Such 
1  coattilion  may  occur  under  dilaCation  of  the 
uierine  cavity,  which  however  is  more  com- 
monly attended  by  an  increase  in  the  thick- 
nen  of  the  uterine  parietei.  The  atrophy  of 
ihe  uterine  walla  which  ia  ficcompanted  by 
dilitation  of  the  cavity,  ia  diatinguished  as 
riimbic,  and  that  which  occurs  in  combi- 
Ration  with  a  dimlniihed  cavity  bb  concentric 

Atiiphf  of  the  certii  may  he  combined 
with  panial  atresia  of  its  canal,  and  is  often 
anodated  with  some  malpositioD  or  tnorliid 
growth  of  the  uterine  body  or  its  nppendAges. 

b.  Hypertrophy  a  of  fax  more  frequent  oc< 
currence  than  uterine  alrophr.  According  as 
ihii  condition  aRects  the  entire  uterus  or  only 
•ome  of  its  parts,  the  organ  either  presents 
the  ordinary  fi^re  but  upon  a  largi^  scale,  or 
(be  a  greater  prqionderance  is  given  to  one 

Kirtion,  ao  that  the  uterus  becomes  malformed, 
ypertrophy  of  the  entire  uterus  commonly 
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But  the  cervix  may  hecome  hypertrophied 


in  the  longitudinal  direction  also.  Froni  ihia 
there  results  a  remarkable  elongation  of  the 
uterine  neck,  which  may  protrude  to  a  con- 
siderable distance  beyond  the  vulva  without  « 
corresponding  decree  of  dispUcement  or  de- 
scent of  the  body  of  the  uterus.  In  the  ac- 
companying illustration,^.  iT3 ,  the  manner 
of  growth  of  the  elongated  cervix  is  shown. 
The  body  of  the  organ  being  only  parttiilly 
"    '  a  gradual  addition  to  the  length  of 

F^.  473. 


The  body  o 
displaced,  a 


fluid  within  the  cavity.  In  the  latter  cases 
tbe  uterine  walls  may  acquire  the  same  thick- 
neas  as  in  pregnancy — and  the  hypertrophy 
is  due  also  to  the  same  cause,  vii.  to  a  deve- 
lopment of  smooth  muscular  fibre,  such  aa 
orainarily  takes  place  in  the  eravid  uterus. 

Hypertrophy  of  the  cervii  Is  most  fre- 
quently observed  in  extreme  prolapsus,  of 
which  in  the  chronic  stage  it  appears  (o 
l>e  a  constant  aequence.  Here  the  hyper- 
trophy produces  usually  a  uniform  enlarge- 
ment of  both  lips,'  which  form  together  an 
■nnular  tumour  divided  transversely  by  a  wide 
OS  tiacK,^.  478. 

Fi^.  472. 


Ehiualiim  of  IA*  cervix  itfin  from  hagitudim^  Ajp< 
pertnpkf.     {Ad  yal.) 
^randas;  ia,inlenial  os  atcri;  cccsrviz;  *(b 
vaginal  wall*. 

the  neck  occurs  until  the  vaginal  portion  pr(»- 
trudes  at  the  vulva.  The  canal  of  the  cervix 
may  now  measure  several  inches  in  len^h,  B^ 
degrees  the  protruded  part  undersoes  m  addi- 
tion the  concentric  and  eicentric  nypertrt^hy 
which  is  common  to  oil  coses  of  procidentia, 
and  the  lips  gradually  acquire  the  taioe  ap- 
pearance as  in_/^,  iTS. 

Among  the  anomalies  of  size  may  also  be 
included  those  examples  of  imperfect  involu- 
tion of  the  uterus  ^!ler  pregnancy,  in  which 
the  organ  retains  for  severer  mouths  the  or- 
dinary siie  characteristic  of  it  shortly  after 
labour. 

Palioioffcai  condilieiu  of  the  leparate  (iintM 
e/Uie  aterut. — Reserving  ior  future  notice  the 
■Sections  of  the  gravid  uterus,  those  morbid 
states  which  are  observeil  in  the  unimpreg- 
nated  organ  will  be  at  present  considered. 
These  may  be  divided  into  such  as  belong  to 
(1)  the  peritoneumi  (S)  the  subperttoueal 
tissue;  (a)  the  parenchyma;  and  (4)  the 
mucous  lining  of  Uie  uterus. 

1.  PaVtotogicti  coiuLtima  of  the  perHonenl 


tribute*  to  the  hulk  of  the  uterus,  comlnne  tt 
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render  the  morbid  conditions  of  this  coat,  re-  itself,  which  some  include  in  the  latter  tcnct 

garded  singly,  of  less  pathological  importance  ia  distinguished  as  metro^perilonitit. 
than  the  abnormal  states  of  the  other  tissues.         Perimetritis  consists  in  an  acute,  or  more 

The  pathological  conditions  of  the  serous  coat  often  a  chronic  inflammation  of  the  ti^&ue. 

are  chiefly  tliose  of  acute  or  chonic  melrojjeri-  which  loosely  attaches  the  peritoneum  tom- 

tonifis,  terminating  often  in  exudative  processes  ing  the  base  of  the  broad   ligament  to  tni- 

and  the  sul)scqucnt  fornuition  of  adhesions  be-  proper  substance  of  the  neck  and  lower  [lor* 

tween  those  portions  of  the  uterus  which  are  tion  of  the  body  of  the  uterus.     Therelafu.»o 

invested  by  peritoneum  and   adjacent  struc-  of  the  peritoneum  and  of  the  loose  fibrou? 

tures,  such  as  the  Fallopian  tubes,  ovaries,  tissue  surrounding  the  cervix  uteri  hafe  bara 

^.  420.,  small  intestines,  and  the  like.  described  at  page  631., where  also  attention  waj 

These  adhesions  are  occasionally  so  exten-  called  to  the  peculiar  lax  tissue  of  this  kinJ 

sive  as  to  affect  the  figure  of  the  uterus,  and  in  which  unites  the  posteriorccnical  wall  with  ihe 

most  instances  they  deprive  it  of  its  natural  mo-  portion  of  peritoneum  forming  the  retrcMite- 

bility,  and  impede  or  destroy  the  functions  of  rine  pouch  (Jig.  433.  G.).    Here,  particular.?, 

the  parts  or  organs  appended  to  it,  so  that  an  this  inflammatoryaffection  has  its  seat,ahbi)ti.:i 

abiding  sterility  frccjuently  results.     The  ova-  it  occasionally  extends  around  the  sides  ot 

ries  l)cconn'n^  invested  by  a  capsule  of  false  the  cervix,  so  as  partially  to  encircle  that  part, 

membrane,  are  tied  down  and  atro[>hied,  while  or  more  rarely  it  may  involve  only  the  fibrm:> 

the  tul)cs  lose  their  power  of  motion  or  their  tissue  connecting   the  anterior  cervical  vjI] 

canals  become  obliterated.  with  the  posterior  surface  of  the  bladder  (/<'. 

The  uterine  peritoneum  is  sometimes  alone  426.  b  b,  and  Jig,  433.  p.). 
affected,  while  the  appendages  escape.     If  the         The  anatomical  conditions  of  these  [t'- 

iuHammation  has  not  proceeded  to  the  form-  metrial   inffummations    are   deep  conge>t.i>j 

ation  of  bands  of  adhesion,  there  may  result  of  the  vessels,  accompanied  by  serous,  ard 

only  some  slight  processes  of  false  membrane  occasionally   by    sanguineous,    and    po>^i''l| 

which   remain   and  fringe  the  surface  of  the  fibrinous  infiltration  of  the  loose  tissue  ufth'« 

organ.    These  little  fringes  or  processes,  con-  part,  which,  on  account  of  its  extreme  laxity 

histing  of  delicate  folils  of  membrane,  often  readily  admits  of  a  great  degree  of  disiec-ifHi. 

contain  vessels  which  are  easily  injected.  In  this  way  is  rapidly  formed  a  tumour  »h:c- 

The   peritoneum    suffers   considerable  dis-  almost  invariably  occupies  the  space  betwuii 

tension  with  correlative   hypertrophy  in   the  the  peritoneum  and  the  posterior  wall  of  tit 

case  of  tumours  which  project  from  the  outer  uterus,  at  the  point  where  the  body  joins  ibc 

surface  of  the  uterus.     These  become  inva-  cervix  (retro-uterine  tumour). 
riably  covered  by  an  extension  of  the  peri-        The  recognition  of  such  a  tumour  or  swe.1* 

tonenm,  which  is  especially  strong  about  the  ing  during  life,  by  physical  signs,  is  not  difBiul:. 

base  of  the  peduncle  occasionally  acquired  by  The  finger  introduced  into  the  vagina,  so  that 

such  tumours.  its  extremity  reaches  the  point  of  reflexion  k4 

2.  Pat/io/of^irnl   conditions   of  Vic   sub-peri'  the  posterior  wall  of  that  canal  forwards  on 

to ncal  fibrous  tissue,  to  the  uterine  neck,  discovers,  just  above  tln< 

a.    Perimetritic,      Partial    chronic    wetritis.  spot,  a  hard  or  semi-elastic  projection,  » hi.  b 

Peri-uterine  pb/egvion.     Petro-uterinc  tumours,  seems  to  grow  out  of  the  cervix  just  at  it- 

—  The  subperitonciil  fibrous  tissue  which  con-  point  of  junction  with  the  body  of  the  utcni*. 

nects   the  peritoneum  with  the  uterine  sub-  The  surface  of  the  tumour  towards  the  rec- 

stance,  like  the  [)eritoneal  coat  itself,  is  subject  tum,  upon  which   it  encroaches,  is  cnnvt\. 

to  inflammation.     In  those  situations  where  and  is  either  smooth  or  irregularly  nodulattiJ. 

the  union  of  the  outer  and  middle  coats  of  the  while  between  the  tumour  and  the  nccl  of 

uterus   is  very  intimate,  the  distinction  be-  the  uterus  is  usually  perceived  a  notch  more 

tween  a  peritoneal  and  a  subperitoneal  inffam-  or  less  deep,  and  comparable  in  form  to  t'^.at 

mation  may  not  be  possible,  but  where  this  which  separates  the  body  from  the  neck  ot  an 

connexif)!!  is  very  loose,  and  is  effected  by  the  ordinary  retort.     Hence  this  condition  n&v 

interposition  of  a  lax  fibrous  tissue,  inffamma-  easily  be  mistaken   for  the   retorted  uten:\ 

tion  may  apparently  have  an  independent  seat  which  it  closely  resembles  in  many  particu- 

without  affectini;  at  all,  or  with  only  a  par-  lars.    The  surface  of  the  tumour  is  exqni'iitt\F 

tial  inclusion  of  the  uterine  parenchyma,  and  tender,  while  the  adjacent  uterine  structun? 

sometimes  of  its  peritoneal  investment.  are  free  from  tenderness. 

The  term  ** peri^uterine**  has  been  employed         The  comparative  frequency  of  this  afft*- 

by  some  authors*,  with  a   view  perhaps  of  tion  *,  and  the  constant  and  severe  sufiirin: 

avoiding  confusion,  though  at  the  cost  of  a  which   result  from    it,  especially  in  marrit^i 

solecism,  to  distinguish  these  affections  from  women,  in  whom    it   is  usually  found,  ira.f 

others  commonly  termed /irr/W/m/.     In  this  justify  here  a  brief  exposition  of  thepecu'w 

article,  however,  inflammation  of  the  subpe-  anatomical  condition  and  relation  of  parts  vha^ 

ntoneal  fibrous  tissue  will  be  designated  peri-  appear  to  me  to  conduce  to  its  produotivn. 

metritis,  while  inflammation  of  the  peritoneum  From  the  view  of  the  pelvic  viscera  gi^-en  ia 

MonAt  ni.p««.«»-       Tiryi-    1       rr^  ,  *  I  belicve  that  it  18  oftcn  confoonded  Bol  ««> 

^x  l«Vn  ^  T^"*^  Mc^dicale     (Gazette  des  with  retroflexion,  but  alao  with  nrtroversion,  nbrt* 

«  aw  U  pm""*''  ^^  ^'"^".P'*-  >  ?^^l»«rclies  tmiiour,  and  hypertrophy  of  the  posterior  ut.n* 

«n^^eB  d«  mTT'  r*'"",^-Jr'\^-    <^'-  ^''"'  *°*^  *»'*'  hence  the  frequency  of  it*  o.cu^ 

-nerales  de  Medecuie.  Mars  18a7.)  renoe  has  not  been  commonly  feeogiisal 
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0^.  433.)  it  will  be  seen,  that  while  the  normal  os  tincae  is  patulous,  and  one  or  both  lips  of 

cenrix  projects  obliquely  into  the  upper  part  the  cervix  present  an  oedematous  baroness, 

of  the  vacina,  the  fornix  or  blind  extremity  of  and  occupy  a,  larper  space  than  usual  in  the 

that  camu  forms  the  actual  termination  of  the  fornix  of  the  vagina. 

tube,  so  that  ibis  arrangement,  while  it  tends        Occasionally  inflammation  of  the  uterine 

materially  to  the  preservation  of  the  os  and  parenchyma  reaches  the  suppurative  stage, 

cervix  uteri  from  injury  during  congress,  at  resulting  in  collections  of  maiter  which  may 

the  same  time  ex|)oaes  the  cut  de  sac  of  the  escape  into  the  peritoneum  between  the  folds 

vagina  to  a  certain  amoimt  of  pressure,  which  of  the  broad  ligament,  or  externally  by  the 

various  circumstances^  such  as  rela'ive  short-  vagina  or  rectum. 

neKS  of  the  vagina  and  other  obvious  condi-        Chroaic  inflammation  produces  likewise  a 

tiona,  may  render  injurious.    But  exactly  over  general  enlargement  of  the  uterus,  but  more 

this  Mwt  lies  the  mass  of  lax  fibrous  tissue  in  commonly  the  cervix  is  principally  or  exclu- 

question,  the  mcjihes  of  whicb  become  easily  sively  involved,  and  the  resulting  enlargement 

infiltrated  under  infiammatioiii  by  serous  or  is  especially  observable  in  its  vaginal  portion, 

fibrinous  fluids  supplied  by  the  vesj^els,  which  the  lips  of  whieli  become  increased  in  breadth, 

sections  of  this  region  show  t»be  so  abundant  or  elongated  and  prominent, 
in  the  neighbourhood.     (/7^.  429.)p  When  chronic  mflauuuation  affects,  on  the 

Perimetrial  in Aammation  occasionally  reaches  other  hand,  the  parenchyma  of  the  body  of 

the  suppurative  stage,  and  in  this  way  are  the  uterus  cbieflvy.  the  walls   of  this   part 

formed  some  of  those  abscesses  which  l)urst  become  thickened  and  indurated,  while  the 

through  the  cervix,  or  form   collections  of  cavity  undergoes  enlargement  such  as  is  exhi- 

matter  between  the  folds  of  the  broad  liga-  bited  by  the  ventricles  in  excentric  hypertro- 

ment.  phy  of  the  heart.  Under  chronic  inflammation 

3.  Pathological  conditiofu  of  the  mutcufar  or  the  uterine  tissue  becomes  indurated,  so  that 

proper  coat,  upon  section  it  grates  beneath  the  knife.  This 

a.  Jhammihed  and  mcreased  conscience  of  induration  is  occasioned  chiefly  by  hypertro- 
the  uterine  substance,  although  generally  re-  phy  of  the  fibrous  element  of  this  coat  of  the 
auUio^  firom  obvioua  morbid  processes,  is  yet  uterus. 

sometimes  found  without  any  apparent  ois-        c  FUtroid^    Tumor  fibroiu*  uteri,    Fibro" 

case  of  the  tissue.  muscufar  tumour.    Hard  Jlethy  tubercle  of  ike 

Diminished  consistence  may  be  found  in  ulerut  (BaiUieX — These  and  numerous  other 

various  degrees,  firom  a  sli};ht  friability  or  titles  have  been  employed  by  diferent  authors 

soflneaa  to  a  neariy  complete  pulpiness  (mar^  to  designate  a  form  of  degeneration  of  the 

cicfitof).      In  these  cases  the  texture  of  the  uterine  tissue  which  is  so  common  that,  ac- 

atenis  may  be  pale  and  exsanguine,  or  in  a  cording  to  the  often  quoted  calculations  of 

state  of  hyperemia,  with  occasionally  apo-  Bayle,  it  may  be  found  in  every  fifth  case  of 

l^tic  effusion.    Rokitansky  associates  the  women  who  die  after  the  age  of  thirty -five.* 
bttcr  condition  with  thickening,  and  some-        Fibroid  of  the  uterus  haa  for  its  basis  the 

times  ossification  of  the  uterine  arteries*  same  structure  as  fibrous  tumours  in  aeneral  \ 

b.  ParenehymatouM  mjlammation  of  the  uterm.  The  surface  of  a  section  pccbents  to  Uic  naked 
Metrilu,  JlfrMit|Mryrficfty9m/Ma.-— Knflamma-  eye  a  peculiar  mottled  appearance,  caased  by 
tioo  of  the  substance  of  the  uterus,  which  in  the  presence  of  numerous  white  lustrous 
the  puerperal  state  is  so  commonly  fatal,  bands  intersecting  in  all  directions  a  more 
aeUom  leads  to  death  in  the  uniinpregnated.  homogeneous  basis  substance,  which  in  these 
Heoce  opportunities  for  investigating  the  ana-  uterine  formations  has  always  a  gre^i^h  or 
tomical  condition  of  the  organ  in  the  non-  light  brown  c<»lour,  the  hitter  being  especially 
grand  state  under  conditions  of  inflammation  distinct  in  spirit  prepiirations.  The  difference 
are  of  comparatively  rare  occurrence.  From  between  these  two,  liQwever,  is  more  appa- 
such  opportunities,  however,  aided  bv  what  rent  than  real,  consisting,  as  Paget  suggests, 
nay  be  observed  during  life,  the  following  rather  in  the  mode  of  aitaii^ement  than  in  an 
may  be  concluded  as  to  the  changes  which  actual  differentiation  of  the  component  struc- 
iiifliammatlon  produces  in  the  muscular  and  tures.  These  consist  chiefly  of  verv  ^lellder 
fibrous  ccMt.  filaments  of  fibrous  tissue  *'  undulating  or 

Under  acnte  parenchymatous  inflammation  crooked,**  and  exhibiting  various  degrees  of 

the  whole  organ  becomes  increased  in  bulk,  development  in  different  specimens,  being  in 

and  at  the  same  time  redder  and  softer.    On  some  huge  and  wav\ ,  and  in  others  very  short, 

aecdon  blood  flows  freely  from  the  divided  and  often  intermixed  with  c}toblasts  and  nu- 

veaaels,  and  the  tissues  are  found  permeated  cleL    Along  with  this  fibrous  basis  is  found 

by  serous  infiltratioii.    Sometimes  the  highly  a  variable  amount  of  smooth  muscular  fibre, 

eongested  ve<»sels  have  in  parts  given  way,  and  which  in  some  cases,  especially  in  the  (>olypi 

ecchymosca  or  laiger  apoplectic  collections  hereafter  noticed,  forms  the  chief  bulk  of  the 
have  resulted. 

If  no  commensurate  resorption  of  these        *  Pr.WMt  hss  furnished  aoma  intsrestin^  sta- 

cAiaiooa  takes  place  the  organ  continues  of  tistics  upoo  t his  subwcu    (I^turesoa  tbsDuesssa 

al»o«ad^    Thb >  more  particukrly  Ob.  ''l^^J^J;£^Vli\^^m.^^^.Sur^ 

•crrable  when  a  portion  of  the  uterus,  as  the  Paihology,  Vol  II.  LsctV.s  and  also  for  tboSs  of 

body  or  cervix,  has  been  repeatedly  inflamed,  the  nteriM,  Bidder,  la  Waltsr  nabsr  flibrtss  KHrpsr 

Tbc  latter,  e^iedally,  remaina  enlarged.    The  d«r  Gsbirmattsr. 

Smpp.  T  T 
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nuM,  so  that  a  muscular  rather  than  a  fibrous     It  may  be  cwily  detached  and  [aratJ  wt  rf 
tissue  reiults,     A  small  quantity  of  elastic     it«  investing  capwle  0%.  *75 ), 
fibre  is  also  occasioDally  found  in  these  Ute- 
rine Turmations.  Fig.  475. 

F'g,  474. 


^ i«/lJLemttrmt.    (M  .iM.] 

Sectkmo/JibrjHdUaumro/thttlai,,.    {Jd  Sat.)  The  lumoar  b  ron»d   in   lh«  .obiUn  rf 


posterior  wall,  ubicl  , 

_,                ^1           ■  .■             L           L,       ■  **  *"  na»rly  broken  llinmeti-      Tb»  aritj  rf  tt« 

The    Structural    variations   obiierrabte    in  ulenu  i.  ihown  in  Uw  hnrw  part  o«  tfc.  li— • 

fibroid  of  the  uterus,  are  de|>endent  chiefly  altered  ia  liis. 
upon  ihe  peculiariiies  in  arrangement  or  thrse 

eomponcnt    elements.     In    the    more   dense  3ad  nar.     SuiptTi/omtal  fihnid,  —  Is  iN 

formaliona,  the  white  shining  iibrout  bands  variety  the  fibroid  mass  or  aisiais  pntnfc 

enclosing  little  pellets  of  the  browner  sub'  from  the  external  sur&ce  of  the  uienM.  Hoi 

■lance,  form  nunierouB  small  compact  masses,  one  or  several  round  or  oval  tanowi  vr 

which  ere  agun  closely  united  together  by  a  formed  whichaeem  togrowoutof  theotoai 

somewhat  looser  fibroua  liKSiie  that  serves  to  substance  by  a  narrowef  or  broMltr  hue,* 

combine  the  whole  intoilobes  or  lobules,  va-  they  remain  attached   to   it  by  a  pshack. 

rying  in  size  from  a  pea  ito  that  of  a  man's  These    masses   consist    entirely   of   ibraU, 

head.      The   variation    in    density    of    theiie  havii^  either  simplj  an  iovestBeot  of  pcHia- 

masses  depends,  further,  upon  tfadr vascula-  neum,orbenealb  that  also^ia  tnany  iastantei, 

rity.     In  the  softer  kinds,  bloodvessels  that  a  layer  more  or  less  thick   of  uloiae  ■*■ 

may  be  ii^ected  permeqte  the  mass,  running  stance  which  is  usually  I'minattH).  w  lb*  • 

along  the  bands  and  layers  of  fibrous  tissue  capwle  composed  of  the  natural  uaMcarfite 

connecting  the  lobules.     Such  tumours  are  uterusii  ((X*aiedaroundllMtuBK>ar(J^-4~&)- 

sometime*  of  a  deep  red  colour.    The  denser  3rd  var.     Sub-mncoiu  JStrnid. — la  das  •>- 

masses,  on  the  otlier  hand,  are  apparently  rietj  the  fibroid  mass  quits  ita  bed  ia  ite 

nearly  hloodleMi :  at  least,  injections  cannot  be  uterine  walls,  and  project*  into  tbe  carili  if 

made  to  penetrate  them.  the  uterus  ;  it  becomes  covered  fay  aa  txtM- 

The   dit!erent   configurations  which  these  sion  of  the  lining  membraoe  of  ibe  maw. 

masses  of  uterine  fibroid  assume,  appear  to  and  sontetiroca  also  beneath  this  by  akjvaf 

depend   in  a  great  meoxure  upon  accidental  healthy  uterine  tissue.    Theac  tumoun, 'Im 

conditions.     In  this  particukir  three  varieties  they  possess  a  peduncle,  co^oituletfaattn*' 

may  be  noticed.  polypi  of  the  uterus. 

lit  Mrr.    Inimtitial  fibroid.  —  The   mass  A  distinction  has  been  m^e  hi  ib^  p»- 

here  forms  a  growth,  sometimes  of  immense  lypi  between  such  as  form  coabaoax  o^- 

site,   but  still   contained   within   the  proper  growths  Irom  thesubstanceoflbentmii,*' 

boundaries  of  tile  organ,  occupying  one  or  those  in  which  the  poljpous  aaas  fca^  ■ 

other  uterine  wall,  hut   neither  encroaching  ditcontinuous  tumour,  cooiMCted  oah  h  s 

upon   the  uterine  cavity,  nor  protruiJing  ex-  narrow  stem  of  ntucous  and  moMolwiaw- 

temally.     Such    is   the   case  represented  in  The  ori^nal  poshian  of  the  fibroid  m«ik 

j^.  475.,  in  which  the  estemsl   appearances  in  the  uterine  walls,  whether  in  tteaiMc  * 

were  those  of  tlie  ordinary  gravid  uterus  in  nearer  to  tfaeir  inner  or  outer  aurlaee*,  pro** 

the  seventh  month.     Such  masses  appear  ac>  biy  determines,  in  a  great  xuemmart,  fbt  dim- 

casionally  at   their  periphery  to  mefge  gra-  tion  and  form  which  these  growttia  att^Mri* 

dually  into  the  healiby  tissues  of  the  uterus,  lake,  and  is  conseqnsnlly  prodnctrn  irf  As 

but  more  commonly  there  exist*  a  distinct  three  varieties  above  noted, 

-boundary  formed  by  loose  cellular  liMue  with  The  different  forms  which  fibfoid  imm^ 

which  the  tumour  i*  so  li^tly  connected  that  an  in  accordance  with  tbeae  nriciia  ^  ^ 
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ritioa.    Rbroid  growths  retained  within  the  sisting  in  ■  simple  and  uniform  multiplication 

atcrioe  walls,  are  at  first  almost  invarisblj  or  the  elemcnis  alread;  described.    Occasion- 

•pbcrical,  but  in  course  of  growth  become  ally  an  increase  of  density  is  produced  by  cal- 

OTBle  or  flattened.  Those  which  project  from  cificatkin  of  certain  portions  of  the  mass,  and 

the  ouier  surlace  are  usually  nearfy  round,  in  this  way  the  so-catlcd  bony  tumours  of  the 

while  the  polypi  of  the  catity,  and   thoM  uterus  are  formed.     Or,  on  the  other  hand, 

wbkh  extend  into  the  vagina,  are  pyriform,  under  rapiii  growth,  the  tumour  may  become 

MkI  poasesB  longn- or  shorter  peduncles.  The  softer,  in  consequence  of  serous   inGltration 

greMcrpart  proceed  from  the  fundus,  com-  into  its  tiMues  ;  the  fluid  occasionallv  collect- 

panitiTdy  few  from  the  walls  of  the  body,  ing  in  the  centre  of  the  tumour  ana  forn)lng 

tely  any  of  this  kind  from  the  cervii.  there  a  species  of  dropsy.     Or,  a  process  of 


The  laiier  are  usually  of  a  more  spongy  oi 
cellular  character  than  the  former,  which  con' 
sist  of  a  denser  fibrous  tissue. 

The  power  of  growth  of  fibroid  tumoun 
Bf^jears  to  be  nearly  unlimited.     The  knowr 
'n  such  canes  are,  in  point  of  n 


nfiammation  bein^  set  up,  suppuration,  and 
sometimes  sloughing,  result.  In  the  more 
vascular  fihraids  the  veniels  may  dilate  and 
burst,  and  the  tumour  then  becomes  infiltrated 
with  eitravasateJ  blood.    It  has  been  doubted 

whether   fibroid   ever   undergoes   absorption. 

t>er,  from  one  to  forty  ;  and  in  respect  of  I  have  reason  to  think,  from  occasionally  wit- 
w(^t,  from  a  few  grant  to  seventy  pounds,  nessing  ■  marked  diminution  in  bulk,  that 
Fibroid  exercises  a  considerable  influence  this  ma^  sometimes  occur.  The  explanation 
upon  the  form  and  position  of  the  uterus,  of  this  is  indeed  easy  when  the  mass  of  the 
Tumoure  within,  or  external  to  it,  change  the  tumour  confiists  of  hypertrophied  muscular 
position  of  the  organ  in  various  ways,  pro-  tissue,  which  in  such  cases  has  been  found  to 
dacing  elevation,  prolapsus,  lateral  obliquity,  undergo  fatty  d^eneration,  and  so  its  disper- 
and  especially  retroversion,  according  to  the    sion  may  be  effected. 

•CM  which  they  occupy.  Polypi  distend  the  Subperitoneal  and  interstitial  fibroid,  when 
cavkj  of  the  body  and  cervix,  and  the  os  extensive,  interferes  with  prej^ancy,  end  also 
uteri,  and  sometimes  produce  prolapsus  and  renders  labour  difficult  or  perilous,!^  weakeit- 
inveraion  of  the  uterus.  ing  the  expulsive  power  ofche  uterus  and  pre- 

The  influence  of  fibroid  upon  the  thickness  disposing  the  orvan  to  rapiure.  Submucous 
of  the  uterine  walls  is  also  considerate.  Oe-  fibroid,  in  the  form  of  polypi,  may  prevent 
ncnlly  a  marked  hypertrophv,  equal  some-  impregnation  or  shorten  gestation.  In  the 
titnea  to  that  of  [H^nancy,  takes  place,  while  unimpregnated  uterus,  all  forms,  but  especially 
in  parts  a  thinning  of  the  walls  occurs.  The  the  submucous  and  interstitial,  are  apt  to  he 
iMter  is  especially  observable  in  cases  where  accompanied  by  severe  recurrent  hsmorrhaK 
the  tumour*  are  numerous,  as  io  Jig.  i-76.  producing  excessive  aiiEtniaand  occasiomuly 
These  sometimes  appear  to  grow  at  the  ex-     death. 

p«nse  of  the  whole  uterine  substance,  so  that         Lastly,  it  may  be  observed,  in  reference  to 
tbe  Migtnal  organ  is  with  difficulty  discovered     tumours  which  are  commonly  termed  polypi, 
'     '  ' '    '  that  the  present  stale  of  pathology  demands  a 

separation  of  these,  according  to  their  struc- 
tural difl^erences,  such  as  has  long  been  ei 


UDOog  tbe  hypertrophied  mass, 
i^.  476. 


hlished,  upon  a  similar  ftasts,  among  those 
objects  of^  the  animal  kingdom  whose  sup- 
posed resemblance,  distant  indeed,  and  at  tne 
best  &nciful,  has  given  a  name  to  this  form  of 
tumour.  Fur,  as  in  that  prototypal  group  of 
animal  forms,  once  termed  polypi,  three  widely 
separated  classes  at  least  are  now  known  to 
have  been  combined,  so  those  pathological  for- 
mations, which  are  still  familiarly  termed  po- 
lypi, exhibit  a  more  than  equal  number  of  va- 
rieties, each  marked  by  distinct  differences  of 
structure.  These  may  be  distinguished  as  the 
fibrotu,  including  the  ccUiilur,  which  are  com- 
posed of  B  looser  fibrnun  tissue ;  the  muicutari 
the  mucoiu,  also  frequently  containing  much 
fibrous  tissue,  and  the  cntirerout  or  malignanl 
polypi.  And  to  these  have  been  added  the 
so-caIledjf5rinoDi  or  blood  poll  pi. 

Ttte  fibrous  polypus  hat  bc-en  already  de- 
scribed, and  the  second,  or  muscular,  may  here 
also  be  classed  with  it,  as  having  its  origin  in 
the  middle  coat  of  the  ulerui,  but  consisting 
of  rnuscular  rather  than  of  fibrous  tissue. 

These  muscuUr  |iolypi   arc  comparatively 
rare.    Their  structure,  as  exhibited  in  the  ac- 
■iructure  retain*  its  original  hard-     oompanyiiig  j^.  4TT„  is  precisely  that  of  the 
iparuirely  alow,  con-    proper  muscular  cott  of  Uie  uterus. 
TT  8 


7^  mttnu  tmrrounded  if  omtffntedu  of  Jibrmd  wkiA 
Anw  puilttd  At  ptr&mnm  bt/on  (Am,   mitral 
ianny  brtmti  p^munlatid.     {jtd  KaL  ) 
Tbe  ntcnis.  at  tbe  expense  of  whose  tisanes  Ihe 

taniaars>refi>n>ed,canscsmly  bedlscoVBred  in  Ibe 

Important  consecutiva  changes  take  place 
darmg  the  process  of  growth  of  fibroid, 
long        ■ 
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Fig.  477.  But  a  state  of  prepwncT  k  mX  atemmj 

to  produce  erolution  of  the  atcriBttiBinf[,EDT 

tbU  may  occur  when  the  bod;  of  the  aunt 

\  u  enhirged  Trora  other  eaiuea,    Tbin,  ■  m 

I  >^  eiain|ile  in  my  poue8sioDorutmDefibniii,B 

i^  which  the  body  or  the  utcrui  hw  vtdofimt 

f)  the  hypertrophy'  alrcmdy  deacr.bed  (p.  Ul.), 

,6  Bi  coiiinHin    in    that   ttate,   the  hypmrafhj 

I  hu  extended   to  the  mucoui  meabnoc,  m 

'  that  the  uterine  cavity,  which  had  al>«tiat 

occupied  by  one  of  theae  tumouia,  nUiui 

delicate  drcidual  lining. 

The  decidual  membranea  occaBondj  wt 
o6r  rrom  the  uterus  under  circumttiaco  <f 
dyiinenoirhiEa,  conaiit  of  ftafmcnit,  or,  am 
rarely,  of  entire  meuibranea  formiiw  cam  J 

Stetiimiifa po^P-  firmtdef  lifHiiailar tiMMut of  iheuteriDe  e»iity.     The  utructuicclaUihnt 

ilu  BUnu.    (4fltr  fTalL)  ia  neu-ly  i.niilar,  and  they  diffiv  thwdy  ia  ik 

The  ibim,  imngftl  In  bundle*,  ma  In  diSartnt  greater  or  leu   thickneai  of  owDbmr  ie 

dirvctiou.     At  aa,  they  bar*  twcn  divided  tnn»-  tactiod.      All  present  upon  their  iniMr  M>to 

Tanelv,  and  in  other  p*rti  obliquely.    Campus  the  peculiar  crlbrilbrm  tnsrkingi  aiiewli  ie- 

will/g.  436.  acribed    aa   cunstiiutine   the  oHGcei  ef  tk 

_,  ,.  .     ■        I    ..  1 .  >  uterine  elnDils,  while  their  outer  nriecn  at 

The  mahgnant  polypi,  and  tho«e  which  are  ^ugh  and  JmiKV,  like  the  outer  iut&c«  «f 

formed  of  liypertrophied   mucous  structure.  ,^ned  ova.  for  this   surlace  haa  bees  de 

belong  to  another  category,  and  wtll  be  de-  tached  or  torn  off  from  the  uterus.    r«.m 

scribed  hereafter.  i«preaent»  a  portion  of  sucb  a  taewteaae.  ■ 

4.   ^rto/ogttof  cOTiAtaw  o/rtr  «i«ww  «a/.  ,e«i  from  ila  inner  or  cnhnformsiirfcce.    Ike 

— «!.   Rrst  under  this  brad  may  be  noticed  microscopic  characiera   of  iheae  neatftafi 

timplt  hypeHroiAy  of    the   utenne    mucous  „  nnsHeely  those  of  ordinary  decidna. 
membraoe,  followed  often  by  a  partial  shed-         4_  Hmertrmiy  of  lie  hiknimr  itnct^ 

ding  of  that  structure  in  the  form  of  the  so-  ,rf-  Hg  ulrrUe  tmumu  mewArviit.     Pi-a~J» 

""*•  polvm.   MticoutjxJypL    CgiU. — Tbep«*e- 

DyimenairAaal  mnnbrane.—The  terai  woi-  Wicul  forni«tioo«  which  take  their  o^  » 

itnml  dccidua  would  probably  form  a  more  i|,e  mucous  nembrane  lini..g  the  ut««.c-- 

appropriate  title  for  these  structures,  which  ,1^  chiefly  in  hypertrophic  growths  of  *< 

consu,t  of  a  greater  or  leas  tluckoea,  of  the  membrane,  and  of  its  follicular   stfwsaio. 

mucous  memlirane  Immg  the  ulems  diBermg  ^liey  pre«nt  usually  two  Tarieliea.  acti»n« 

m  no  respect  from  th-t  membrwie  in  its  ordi-  „  the  Iblliculsr  or  the  ordinary  OHKOOitw 

Mry  condition  •,  except  m  the  one  particular,  abounds  in  thdr  coii>poutio>.  Many  eftk* 

that    It  has    undergone    a  certain    degree    of  growth.  Bcquire  a  peduncle,  and  thiM  wssii- 

hypertrophy.  (F«.  4-W.)     The  hypertrophies  tute  the  mucous  or  fbllicuLr  poWpi. 
which  the  mucous  membrane  of  the   uterus         j^e  (bllicubir  structure  U  ipo«a(fira<" 

undergoes  in  ninoua   circumstances    form  a  those  m>*th«  which  spring  Irom  tbe  bodt. 

most    mteresliog   suhject   for  studv.    but  all  „^  especially  from  the  funJua  uteri  «ir  (te 

of  them    ore    not    pathological.      The    most  orifices  of  the  Fallopian  tube*.   These  t*iis 

^.miliar   eiample  of   normal   hypertrophy  of  ,;„  from  a  pea  to  a  small  idum.     They  li" 

the  uterine  mucous  membrane  i«  that  which  u.u^j]^  »  rounded  or  oral  fb™,  aod  bcwae 

occurs    in   ordinary  pregnancy.       Here,    no  partially  flattened  by  the  eMcmal  prt««<^ 

sooner   does   the    uttrus    begin    to   enkrge.  (he  uterine  walls.     A  short  and  d-ws  pe- 

than   the    mucous   lining  also    expandi.   and  duncle   connecu   them   with    the  spot  froa 

Its    tissues   become   opened    up    by   an    in-  which  they  arise.    Eiternallv  Aey  af»«-««» 

creased    flow  of    blooJ,    and   a    consequent  and  covered  by  a  layer  of  epitbeSuiB,he«*' 

rapid    derelopment   of  the   simple   elements  which  ia  a  thin  eitension  oT  the  nieroe^ 

composing  this  structure.     This  hypertrophy  ^^s  membrane.     This  is   ofte«   sufcwih 

occurs  in  every  pregnancy  where   the  ovum  tr,nsparent  to  render  ruibte  awpOM  ep- 

enters  the  uterus.     But  it  also  happens  rery  n^e  ,poi«,  indicating  the  aoU  of  gnNp  ^ 

generally   in   those    cases    where    the   ovum  uterine  follicles  dUtended  and  ef"—^ -• 


It  alt,  but  IS  deielojied  containing  a  semilranaparenl  gelaliMW  fa 

externally  lo  that  cayily  (extra-ulenne  gesta  Betworn  these  eUmgated  fellKles  thse  ■  ■ 

tion>.    Here  a  most  perfect  detidua  is  usually  loow  fibrous  tissue  connecuoctlicabviW. 

found  lining  the  uterus.     The  exceptions  are  joj  gi.jng  luh-tance  to  the  mam.     Tk« 

fewio  which  the  uterine  mucous  meralira.ie,  tumourapos^eM  little  resistance  and  ae-s- 

under  these  vircumatancea.  does  not  exhibit  aJ|y  «,ft  and  elastic. 

any  increase  of  ihicknew,  but  retains  or  nearly         Xhe  more  solid  mucoos  tumom  nr*  (t- 

•o,  its  ordinary  characters  „eratly  acquire  a  stem,  and  ewly  ti»»  >»• 

form  of  pohrpL     These  tnoally  arwe  fnm  fc*- 

*  Ses  on  the  straotnn  af  tbs  otaiaa    naceoa  tweeo  the  folds  of  the  liniag  RMHfanat  ^^ 

"1*  anlcl*.  cenix,  and  are  cridetttly  iDei«  hyjaiuiffc* 


UTERUS— (Abhobmal  Anatoht). 
of  that  Mrurture.  including  a  »nriable  propor-    the  filiform  papillc  upon  the  TSftinal  portion 


tioa  of  the  niblung  c 

Id  liie  the;  range  from  a  pea 

and  occasionallv  their  peduncle  i 

*Cf*l  inchet  in  length,  to  that  they  ntay  pro- 


of the  cervix' hai  lieen  deicrrlKd  at  p.  639. 
These  papiUce,  nmead  of  beinfi  Rhort.  and 
covered  by  parement  epithelium  up  to  the 
very  niaricin  at  the  oi  uteri,  as  they  are  upon 
the  rest  of  the  cerviral  lipa,  may  present  the 
tame  comlition  which  they  have  within  the 
cervix,  where  they  are  \oafier  and  larger,  and 
are  nut  bound  down  by  n  continuous  lujer  of 
Covering  epithelium.  These  pnpillte  often 
appear  at  the  margin  of  the  on,  and  form 
there  little  luEU,  or  extend  over  the  lips  of 
the  cervi*  in  the  cresctntic  manner  already 
described  at  p.  639.  They  then  lonMitute 
one  ol  those  condi'iont  to  which,  in  the  pre- 
sent day,  the  term  ulceration  is  very  fre- 
quently applied  ;  yet  there  ia  no  more  reason 
for  Bssertmg  ihtit  these  are  palholngiral  for- 
mations or  coiidltionH.  than  there  i*  for  as- 
serting the  same  of  the  villi  within  the  canal, 
for  both  Hre  identical  in  (brra.  They  i-an  only 
be  regarded  as  patholngical  structures  when 
they  obviously  exceed  the  natural  cunditions 
already  desLribed.  Then,  indeed,  tbey  may 
be  classed  among  the  hi  penropliies  of  special 
structures  of  the  cnvix,  and  the>  will  bear 
the  same  relation  to  the  natural  papills,  that 
the  hjpcrtrophied  follicular  structurea,  form- 
ing the  cysts  and  polipi  recently  described, 
bear  to  the  cervical  follicles  in  a  healthy  con- 
dition.  Both  the  hypertrophied  nnd  the  n»- 
tural  papillK  give  to  the  finger  that  peculiar 
velvety  or  mosny  sensation  which  is  usually 
claised  among  ine  diagnostic  bigna  of  ulcera- 
tion of  the  OS  uteri, 

d.  Smp/e  inflamnnrtory  ht/pertnpht/,  uM 
eitroBerixm  of  the  ctreical  mvcout  membrane. 
—  The  mucous  membrane  Uning  the  canal  of 
the  cervix  uteri  under  chronic  infiainmation 
becomes  frequently  partly  evened,  so  that  a 
portion  of  the  inner  surface  of  one  or  both 

—    _  .     u     _!.     *a1U  of  the  neck  is  rendered  visible  at  the 

pear.  Thesurface  is  smooth,  though     j^^^  orifice,  taking  here  the  place  ordinarily 


trude  to  a  coniiderable  distance  beyond  the 
Thw  form   is  cenerally  that 


not  uoifonn,  being  usually  nodulated  or  lobed, 
Utd  in  part*  roiuhened  by  minute  pa| ill lary 
growths.     Sometimes  one  or  two  of  the  cer- 
vicsl  folds  or  rugs,  scarcely  altered  i 
r  from   their  ordinary  condition 


occupied  by  the  inner  border  of  the  lips  of 
the  us  tinoe.     This  affection  is  usually  com- 
bined with   a  correoMnJing  hipertrophy  of 
"""     the  proper  lisfue  of  the  cervix,  and  may  be 


a  effects  to  that  thickening  of 


healthy   cervix,   are  distinctly   visible   upon  ^^              jjp  common  in  strumous  children, 

tbem.  These  more  solid  tumours  are  covered  y,^^\^^^  causes  the  part  to  become  everted. 

by  cylinder  or  pavement  epithelium  and  hy-  Figures  7.  and  «.  Plate  IX.  in  Boivm  and 

pertraphicd    mucous   membrane.     Internally  Dh^^'  j^i,^  represent  an  extreme  d^ree  of 

ihey  are  campnard  of  loose  melHstic  "hrous  ^^^^^  affection,  in  which  the  cervical  mucotti 

tMMOt.  containing  a   few    enlanted   and   ob-  membrane  protrudes  to  an  unusual   extent, 

■tructea  follicles,  one  or  two  of  which  may  ^  ,^^,  the  palmwi  plicatv  and  middle  raph< 

crow  more  than  the  rest,  and  form  a  cavity  ^^  |^(^  ^y^  ,^  ,pcn.  In  the  more  common 

Siftlcnded  by  a  slimy  fluid.  minor  degree  ol  hypertrophy  with  eversion,  a 

The  growth  of  both  these  forms  appears  to  p,.e,jentie  protrusion  only  of  the  cervical  mu- 
te limiiod,  and  they  never  attain  to  the  »i«e  ^^^  ,j^-  occurs.  The'  unevenness  of  the 
which  the  fibrous  polypi  often  reach.  Wiih  (urf^pe,  caused  by  the  slightly  swollen  and 
the  hypertrophies  of  the  fiillicular  structures  prominent  rugae,  and  an  often  by  the  numerous 
ve  also  to  be  classed  those  single  cysts,  of  (j„|^  depressions  consisting  of  enlarged  mu- 
dw  tiie  of  a  pea,  or  lai^r,  and  sometimes  ^^^  cr»pis,  according  ai<  one  or  the  other  of 
pedanculated,  which  are  very  commonly  found  ^^^,^  -^  j,,g  pretlon.inant  normal  struciiire  in 
lytM  between  the  cervical  rold^  or  protrud-  ^^^  ^^^.j^  ,_  ■  ^^  ,(,  jjj^  pgrt  during  Jfc  the 
iaK  from  the  OS  uteri.  These  consist  almost  .ppe^nceofa  raw  or  granular  suriice,  while 
exduuvely  of  dUtended  Mabothian  follicles.  '^'^    , 

e.   flyptrtnpliy  of  Ike  mtrm  poj>Ula  of 

Ike  emu. A  variety  in  the  condition  of  *  For  adMcripUon  of  ibM> 
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the  natural  boundary  between  the  lower  edges  of  the  uterine  body  and  the  paler  finiog  of  the 

of  the  cervical  canal  and  the  lips  of  the  os  cervix,  a«  occurs  during  menstruatioii  or  ia 

tines  being  now  transferred  on  to  the  latter  early  pr^2:nancy.* 

in  conseauence  of  this  eversion,  an  abrupt        When  inflammation  affects  chiefly  or  ex* 

semicircular  line  becomes  visible,  which,  whUe  clusively  the  cervical  mucous  menbrane,  tfaii 

it  only  indicates  the  natural  termination  here  becomes  turgid  and  swollen,  and  its  vcseb 

of  the  vaginal  epithelium  (see  p.  640. ),  is  fre-  congested.    The  cougestion  aHects  more  psr* 

quently  mistaken  for  the  margin  of  an  ulcer.  ticuTarly  the  capilhuies  of  the  vaginsl  poilioq 

This  condition  may  be  observed  upon  only  of  the  cervix,  and  of  the  interior  of  the  cansl 

one  lip,  or  upon  both  simultaneously.    It  re-  near  the  orifice.    The  lips  of  theos  tiocs  sre 

quires  special  notice  here,  not  so  much  for  its  at  the  same  time  tumid,  the  os  is  eolsried, 

pathological  importance,  which  appears  to  roe  and  the  cervical  canal  expanded ;  chaofei 

to  have  been  overrated,  as  on  account  of  cer*  which  indicate  that  the  structures  inmiedisidj 

tain  views  of  late  connected  with  it,  under  beneath  the  mucous  membrane  are  then  iko 

the  belief  that  it  constitutes  another  form  of  involved.     A  loss  of  epithelium  in  the  ndfb- 

ulcer  of  the  os  or  cervix  uteri.  bourhood  of  the  external  orifice,  more  or  lea 

ff.    Catarrhal  inflamnuMon    of  the  mucous  extensive,  may  occasionally  accompany  tbc 

coal.  Endo'tnctrittM.  Metritit  catarrhalit.  Me*  severer  forms  of  this  aflecdon.     From  thii  it 

(rorrhtea.    Catarrhus  uteri.     Acute  and  chronic  results  that  the  turgid  and  vascular  pupiUa 

catarrh,    Leucorrhea,    Fluor  albus.  beneath  becomes  exposed,  and  when  tacw 

The  ordinary  inflammatory  afllections  of  the  are  also  hypertrophied,  the  surface  acquirti 
uterine  mucous  membrane  in  the  unimpreg*  the  condition  commonly  termed  granuhr. 
nated  state,  which  were  formerl}'  known  on^  The  natural  or  healthy  secretioos  of  tW 
by  the  discharges  to  which  they  give  rise,  and  cervix  become  materially  altered  under  ci- 
wbich  were  consequently  confounded  with  tarrh.  In  a  normal  state  the  cervical  tccrctioi 
similar  affections  of  the  vagina,  have  in  recent  is  sufficient  in'quantity  to  cover  the  owooot 
times  been  more  accurately  examined,  and  folds,  and  to  fill  the  crypts  and  fumms,  sod 
traced  to  their  real  seat.  That  the  lining  occasionally  to  block  up  the  entire  cuiL  It 
membrane  of  the  uterus,  and  its  cervix  in  a  consists  of  a  viscid,  tenacious,  and  ncvl} 
state  of  acute  or  chronic  inflammation,  is  the  transparent  fluid,  envdoping  numerous  ma- 
principal  source  of  many  of  these  discharges,  cous  corpuscles,  granules,  and  epithelial  saJes. 
IS  now  well  ascertained,  and  the  similarity  of  When  the  catarrhal  state  ensues,  ths  hH 
these  affections  to  the  catarrhs  of  other  mu*  is  greatly  increased  in  quantity,  and,  acturifint 
cous  surfaces  is  now  also  generally  admitted,  to  the  severity  of  the  aflection,  it  paws 
Hence  the  term  uterine  catarrh,  under  the  through  the  various  coodtdona  of  a  vattnk 
various  forms  above  quoted,  has  been  employed  transparent  jellv,  reseinbling  clear  stsrck  or 
in  most  recent  works  on  uterine  pathology  white  of  egg,  of  a  thicker  creaiii4ike  fluid,  or 
to  designate  these  affections.  Inflammation,  of  a  purifonn  mucus,  in  colour  nearly  resm- 
whether  acute  or  chronic,  may  involve  the  bling  pus.  Blood  alia  is  occasionally  (ousd 
entire  uterine  mucous  membrane,  or  it  may  mixed  with  these  secretiona^t 
be  limited  to  that  of  the  body  or  cervix.*  The  ordinary  secretions  of  the  oervix,  si 
The  ordinary  anatomical  conditions  of  this  shown  by  Dr.  Whitehead,  have  aa 
membrane  under  inflammation  are,  first,  deep  reaction  within  that  canal,  but  thcj 
hypersemic  congestion,  so  that  the  surface  become  acid  when  mixed  widi  the 
presents  a  uniform  florid  red  colour,  or  it  is  secretions,  which  also  cause  the  pteiioiirfy 
mottled  with  patches  of  red,  intermixed  with  transparent  cervical  products  tobecoiacopai|ac 
paler  and  less  vascular  parts.  In  congestion  as  they  pass  through  the  vaeiua. 
of  the  mucous  membrane  lining  the  l^y  of  Acute  specific  catarrh  of  the  vagiaa  (gab- 
the  uterus,  the  superficial  capillaries,  whose  orrhoea),  as  well  as  airople  catarrii  of  iktf 
healthy  forms  are  represented  in^«.  439  a  and  canal,  maybe  associated  with  the  fiayi^ 
6«  become  intensely  loaded,  so  that  rupture  affections. 

occasionally  takes  place,  followed  by  effusions         Ulceration  of  the  muecma  eomi.    MtinM* 

imar 


into  the  substance  of  the  membrane.     A  se*  coiit.     Granuiar  nicer,     Shnpte  eromn^nkre' 

rous  or  sero-saoguinolent,  and  in  more  ad-  iion  and  excori&ikm, — ^These  terms  have  beci 

vanced  stages,  a  muco-purulent  fluid,  covers  severally  employed  to  deamate 

the  surface,  while  the  entire  mucous  mem-  ditions  of  the  os  and  cervtz  uteri, 

brane  becomes  swollen,  softened,  and  infil-  the  nature,  frequencv  and 

trated  with  scrum.     An  abrupt  line  of  demar-  ance  of  mhich,  aa  u  very  well  kbowa,  gwt 

cation,  when  the  congestion  is  limited  to  the  diversities  of  ophfiion  are  ia  the  pieact  dir 

uterine  body,  marks  the  boundary  between  entertained. 

that  cavity  and  the  cervix,  the  lining  mem-  The  aflecrions  of  the  cervix  nlcri,  vkick 

brane  of  which  may  retain  its  natural  pale  ^  ,^,       ,          ....             ..         i. 

«>lour^-ju.t  .uch.„  abrupt  line  of  den«rc«.  a.LtTJ^'l^rh'- ^rJVlSfr  S^'SCT^i 

tion  between  the  highly  congested  membrane  ii„eatioiis  of  BoiTin  and  Dogh,    Sw«  Atl«k  n  I 

fig.  4.,  and  PI.  II.  flg.  6. 

*  This  distinction,  not  ususUy  observed  by  con-  f  A  descriptiTe  seroont  of  ooow  of  tlMa  i«^ 

Unental  authors,  has  been  emphatically  made  by  accompanied  by  iUastratkiaa,  wilt  be  Ibaal  m  ik* 

Dr.  H.  Benoet.    A  Practical  Treatise  on  Inflamma«  paper  of  Dr.  Tyler  SoUtb,  in  VdL  XXX T.  W  ite 

Uon  of  the  Liems.  8d  edit.  1853.  Med.  Chir.  Trans. 
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Are  oommonly  deemed  ulcerative,  are  admitted  miniature    wheat -sheaves    heaped    together, 

by  those  who  so  describe  them  to  possess  Each  papilla  is  perfectly  free  and  possesses 

certain  characteristic  and  exceptional  features  its  own  proper  epithelial  coat.*      This  little 

by  which  they  are  distinguished  from  ulcers  group,    which   may  cover  half  the  circum- 

of  other  parts.     For  it  is   truly  asserted,  ference  of  the  cervical  lip,  is  encircled   or 

that  **  whatever  the  character  of  an  inflam-  semi-encircled  by  a  thin  non-elevated  margin, 

matory  ulceration  of  the  cervix  the  ulcerated  where  the  ordinary  pavement  epithelium  co* 

aarfiice  is  never  excavated ;  it  is  always  on  a  vering  the  rest  of  the  cervical  lip  terminates. 

level  with,  or  above  the  non<ulceratea  tissues  There  is  no  appearance  of  any  loss  of  tissue 

that  limit  it,  and  its  margin  never  presents  an  here,  beyond  that  occasioned  by  the  absence 

abrupt  induration."*  of  a  portion  of  that  dense  layer  of  epithelium. 

Further,  with  regard  to  the  position  of  whicn,  like  a  sheet  cast  over  the  papills, 

these  "  sores,**  two  principal  circumstances  usually  invests  them,  as  far  as  the  inner  bor- 

have   been  almost   invariably  noticed.      As  ders  of  the  cervical  lips,  with  one  common 

seen  by  the  aid  of  the  speculum,  they  either  covering,  in  addition  to   their  own  proper 

preaent  the  appearance  or  a  red  and  apparently  coat. 

raw  surftice  commencing,  within  the  cervix.  These  papillae  may  retain  their  normal  size, 

or  at  the  margin  of  the  os  tines,  and  spread-  or  they  may  be  hypertrophied.  On  account  of 

ing  outwardly  to  a  limited  extent  over  one  or  the  lai^e  number  of  capillaries  which  they 

hwti  lips ;  or  they  form  numerous  isolated  contain,  and  from  the  circumstance  that  they 

red  spots,  or  sometimes  depressions  dotted  are  uninvested  by  vaginal  epithelium,   they 

at  neariy  regular   intervals  over  the  whole  present  a  florid  and  often  turgid  aspect. 

surface  of  the  vaginal  portion  of  the  cervix.  When  such  a  part  is  brushed  over  with 

and  varying  in  size  from  a  pin*8  head  to  a  nitrate  of  silver,  a  line  of  demarcation  is  in- 

millet  seed.  stantiy    produced,     the    mucus     entangled 

It  will  aid  description  to  take  advantage  of  among  the  naked  villi  is  coagulated,  and  a 

these  peculiarities  for  the  purpose  of  arrang-  cloud  of  white  chloride  of  silver  is  precipi- 

tng  in  two  groups  or  classes  the  various  pa-  tated  among  them,  while  the  |»arts  adjacent 

thological  and  other  states  of  the  uterine  which  are  covered  by  pavement  epithelium 

cervix,  which  severally  exhibit  the  characters  are  less  affected,  and  exhibit  only  a  pinkish 

just  mentioned.     Many  of  these,  however,  white  opalescence,  that  contrasts  with  the 

when  minutely  examined,  and  tested  by  the  dead  white  within,  and    with  the  abruptly 

aid  of  the  microscope,  so  little  fulfil  the  con-  marked  border  of  the  epithelial  edge.     In 

ditiona  of  true  ulceration,  as  to  make  it  appear  this  way  is  produced  another  effect  commonly 

that  such  a  term  could  only  have  been  applied  quoted  as  a  test  of  ulceration.t 

to  them  under,  in  scmie  instances  perhsips  a  Those  bolder  and  more  marked  projections 

misapprehended,  and  in  others  a  strained,  view  of  a  florid  red  colour  which  begin  also  from 

of  their  real  nature.  the  inner  margins  of  the  os,  and  spread  out* 

In  the  first  class  may  be  included  those  wardly,  looking  like  granulations,  consist  of 
cases  in  which  the  filiform  papills  of  the  hypertrophies  of  pre-existing  structures  inter- 
cervix  are  in  an  uncovered  state,  and  either  mixed  occasionally,  though  more  rarely,  I  be« 
of  their  natural  size  or  hypertrophied ;  ever-  lieve,  with  pathological  new  formations. 
stoQa  of  the  cervical  mucous  membrane ;  and  Such  hypertrophies  are  chiefly  the  follow- 
bypertrophic  growths  of  the  same.  All,  or  ing,  viz.  eversion  of  the  cervical  lining  as 
Bcmriy  all  the  non«excavated  ulcers,  so  termed,  described  at  p.  693. ;  hypertrophies  of  the 
are  referable  to  one  or  other  of  these  con-  crested  folds  of  that  membrane,  which  when 
ditiona.  everted,  enlarged,  and  inflamed,  constitute  the 

Beginning  with  the  normal  variety  of  struc-  condition  termed  "  cockscomb  granulation  ;  ** 

tore  already  described,  in  which  the  central  and  lastly,  distended  and  clos^  muciparous 

columnar  folds  of  the  cervical  mucous  mem-  follicles  gathered  in  groups  around  the  os  and 

brane  take  a  perpendicular  direction  (/|g.  424.),  intermixed  with  the  hypertrophied  structures 

and  after  running  down  to  the  very  margin  of  just  noticed.    These  latter  add  to  the  irre- 

the  OS  tincc  terminate  there  in  a  narrow  bor-  gularities  and  nodosities  of  the  surface,  and 

dcr,  or  tuft  of  filiform  papillae,  the  simplest  form  together  with  fissures  formed  by  deepened 

which  has  been  viewed  as  abrasion,  excoriation,  natural  folds,  and  varicose  distensions  of  ves- 

or  ulcer,  is  thus  produced.    The  velvety  pile,  sels,  constitute  the  more  irregular  forms  of 

coostitating  one  of  the  most  common  features  hypertrophies  which  have  been  termed  ulcers, 

of  paeudo-ulcer,  being  formed  by  these  slightly  The  second  class  of  pseudo-ulcers  termed 

prominent   papilie,    fringing  the  margins  of  commonly  aphthae  and  granulations,  viz.  those 

the  OS.  which  are  dotted  at  regular  intervals  over  the 

In  a  more  marked  degree  of  the  same  con-  lips  of  the  cervix,  but  are  often  more  endur- 
difion,  instead  of  a  narrow  line  or  margin,  a  ing  than  herpes,  and  do  not  usually  in  their 
t>roader  crescentic  patch  of  uncovered  fiUform  progress  coalesce  as  herpetic  spots  when  con- 
papillae  extends  outwardly  over  either  or  both  tiguous  almost  invariably  do;  these  consist  of 
Eps.      The  papills  are  gathered  into  little 

croops,  whose  appearance,  when   magnified  *  RegsrAing  the  nstare  of  this  coat  sm  p.  689. 

hv  a  common  hand  lens,  may  be  compared  to  t  PwciBcly  such  sn  effect  roar  be  froduced  apoa 

mncua   Siraiied   with  m  piece  of  glsM  fhnn  tat 

*  J.  H.  Beanet,  he.  cH,  p.  79.  tongue,  and  touched  with  argenti  nitras. 
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enlarged  muciparous  follicles*,  which  in  three  ning  invariiibly  from  within  the  maiyns  of  the 

different  conditions  or  stages  correspond  with  os,  and  appearing  to  spread  outwanily  mm 

three  varieties  of  pseudo- ulcers  of  the  aph-  or  less  over  the  cervical  lips,  pnseot  alorid 

thous  kind.     In  the  first  variety  the  follicles  and  often  granular  aspect,  and  bdag  oa  s 

are  closed  and  project  like  millet  seeds  above  level  with  surrounding  |iarts,  and  withoqt  de- 

the  general  level  of  the  cervix.     They  contain  finite  edges  or  raised  border,  fulfil  all  the  coa> 

a  little  glairy  fluid,  and  may  be  cou)pared  to  ditions  commonly  ass^ed  to  ulcers  of  the 

the    distended  dosed  follicles  described  at  uterine  neck,     lliese,  almost  without  cicc|h 

p.  640.,  as  occurring  within  the  cervical  and  tion,  consist  of  the  mflammatory 

.               *                                              *        *                                     Vni                                                                 ■                                               m  BAM                          m^                .                            K                                                                    * 


Uterine  cavities.      They  are  almost  always  already  described  as  hyfiertrophies  and  enr* 

phiced  at  sueh  regular  intervals  apart,  that  sions  of  the  cervical  mucous  membcaoe.    The 

they  must  be  regarded  -as  natural  structures    apparently  raw  surface  exposed  lo  the  cjre  it 

enlarged,  rather  than  as  pathological  new  lor-  not  usuaily  any  portion  of  the  outer  cerfii, 

mations.  but  the  swollen  mner  surface  of  the  wilb  of 

The  second  variety  •consists  not  of  closed    the  cervical  canal  now  everted  and  braoght 

but  open  follicles  similarly  arranged.     Within  into  view,  just  as  the  interior  of  the  lip  it 

and  at  the  bottom  «f  many  of  these  may  be  brought    into    view    in    cominon   stnaaoia 

seen  the  filiform  papillas  enclosed,  cup-Lke,  thickening  about  the  mouth.     The  marpa  of 

and  resembling  the  stamens  in  a  half  opened  this  apparent  ulcer  is  the  normal  boumlafy  of 

flower.    Similar  follicles  to  these  occur  some-  the  os,  or  line  of  denarcation  between  the 

times  within  the  cervix  under  ordinary  circum-  vaginal  and  cervical  mucous  ft*fiit''*»Ttf,  aev 

stances.  disturbed  and  thrown  out  of  its  natural  pbce 

When  these  papills  become  hypertrophied  The  granuktioDs  ufion  this  surftce  are  tlw 

and  sprout  out  altovc  the  cup-like  level  of  the  thickened  and  iiiflamrd  papilbe,  foUidet,  aad 

conta  ning  follicles  they  form  florid-looking  rugae  of  the  cervical  canaL    The  edg»  are  aot 

and  elevated  spots  resembling  granulations  in  raised  because  they  simply  form  the  banmimj 

appearance,  and  these  constitute  a  thu-d  va-  between  the  vaginal  and  cervical  epttbcBasi, 

riety  —  tlie  '*  granulations  simples  sans  ulce-  and  the  centre  is  not  depressed,  because  then 

rations"  of  Pichard  f  is  no  erosion  nor  any  loss  of  tissue. 

The  foregoing  examples  have  been  here  These  conditions  of  the  oterioe  cervii  ia 
passed  in  review  for  the  purpose  of  illustrat-  respect  of  their  true  patbologicMl  relatioas 
mg  the  principal  anatomical  and  pathological  are  exactly  allied,  in  their  diflmnt  dcficas,ts 
conditions  of  the  uterine  cervix,  which  when  the  inflammatory  conditions  of  the  t%M 
viewed  by  the  speculum  during  life  exhibit  termed  respectively  Lippitudo,  Ectropioa  and 
appearances  that  are  regarded  by  many  ob-  granuUr  lid.  Both  are  attended  by  hU 
servers  in  the  present  day  as  affording  un-  hypertrophies  of  structure  and  a 
mistakeable  characteristics  of  ulceration.  With  depravements  of  their  healthy 
this  object  they  have  been  here  grouped  to-  Both  are  reduced  to  their  nornal 
gether,  but  they  do  not  form  a  class  ;  many  by  similar  or  even  identical  methods  of  troi* 
of  them  indeed  have  no  pathological  relation-  ment,  and  both  are  alike  entirtdy  reaoved  from 
ship,  and  to  few  can  the  ternv  ulceration  be  the  category  of  ulcers, 
regarded  as  appropriate.  In  ofJer,  therefore.  Next  to  these  may  be  enuoiemed  the  C0»> 
to  eliminate  from  the  category  those  condi-  ditions  of  the  uterine  neck  which  aredtsna- 
tions  which  have  no  title  to  be  considered  as  guished  bv  loss  instead  of  hypertrophy  tf 
ulcers,  it  is  needful  to  apply  to  theiu  the  test  tissue.  When  this  loss  coosiats  aolely  in  d»> 
of  a  definition.  With  tnis  view,  an  J  also  for  tachnient  of  epithelium  the  term  ^cpitheliil 
the  purpose  of  avoiding  the  confusion  which  exfoliation**  a|>pears  to  be  a  mare  approp**- 
from  the  time  of  Hunter  downwards  has  at-  ate  designation  and  preferable  in  maay  re- 
tended  the  employment  of  various  terms  for  spects  to  **  excoriation  or  abraaion,*'  ^-  icras 
the  designation  of  ulcerative  processes,  of  which  seem  to  imply  something  of  violraoe 
those  at  leaHt  by  nhich  the  particles  of  open  in  the  mode  of  production  of  these  coedtioas. 
or  exposed  surfaces  are  removed,  it  may  be  Exfoliation  of  the  tessehUed  cptthehaa 
well  to  adopt  some  such  distinction  as  that  covering  the  vaginal  portion  of  the  cervix  sp* 
proposed  by  Mr.  Paget,  namely,  to  regard  as  pears  to  take  place  under  soom  ciiCMnwUBcei 
abrasions  or  excoriations  those  conditions  in  with  great  ease.  In  uterine  catarrh  far  ci- 
which  the  epithelium  or  epidermis  of  an  in^  ample,  this  shedding  of  epithelium  eon- 
flamed  part  IS  alune  removed,  and  those  only  mences  at  the  bordera  of  the  oa,  asMl  exteaih 
as  ulcerations  in  which  the  removal  extends  outwardly.  Or  it  may  involve  the  cacav 
further  to  the  vascular  or  proper  tissues  be-  epithelium  of  the  vaginal  portion  of  theotfvii 
neath  the  epidermis.^  together  even  with  that  of  the  vi^ina  k»A 
Judged  by  this  test,  there  may  be  excluded,  these  being  sometimes  thrown  off  like  a  csis. 
first,  all  those  apparent  sores  which,  begin-  lo  such  cases,  a  fresh  epitheliom  is  iormti 


beneath  the  old  one  that  has  been 
^  But  if  the  epitheiiura  is  not  renewed  iht 

1  2f*  '*;i^"  *  *i       ^  *v        .  *»     J       v>lli  remain  denuded.    This  cooditioo  msT  fce 

AUu.  pL  25.  27,  aod  88..  sod  in  Pichard,  Mai.    the  part  for  a  few  days,  and  then 
dm  Feromet,  d1.  8. 

I  Surgical  Fatbolo^,  vot  i.  p.  419.  *  80s  also  psgo  707.  and  aols. 
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the  epithelial  covenng.    And  it  is  probable  Hydrometra  results  usually  from  a  combina* 
that  profuse  discharges  lying  in  constant  con-  tion  of  chronic  uterine  catarrh  with  ubtitera- 
tact  with  these  parts  during  life  may  siniilHriy  tion,  absolute  or  relative,  of  the  lower  uterine 
assttt  in  softening  and  detaching  this  struc-  orifices.     8uch  obliteration,  for  c xuinple,  may 
tore.    Bat  it  is  deserving  of  consideration  be  caused  by  chronic  dii<ea!se  of  the  cervix,  by 
that  the  papilla:  of  the  outer  surface  of  the  os  the  presence  of  a  submucous  fibroid  or  a  cer- 
by  this  uncovering  are  merely  reduced  to  the  vical  polypUK  obstructing  the  cervical  canal, 
same  anatomical  condition  as  thone  of  like  or  by  the  pressure  of  an  enlarged  neighbour- 
form  within  the  cervical  canal.     Whether  this  ing  viscus,  as  the  ovary  ^,  or  of  a  chronic  ab- 
dcprivNtionofa  natural  covering  usually  found  scet»s.     If,  with  these  or  similar  conditions, 
here  renders  the  villi  ofthe  outer  cervix,  which  uterine  catarrh  co-exists,  the  secretion  from 
are  probably  specially  sentient  structures,  more  the  mucous  membrane  collects  in,  and  gradu- 
Misceptible  of  irritation,  particularly  when  in  ally  distends,  the  cavity ;  the  walls  of  the 
a  hypertrophied  state,  is  a  matter  for  consider-  uterus  becoming  at  the  same  time  hyt)ertro- 
stion  that  would  extend  the  present  inquiry  phied,  or  sometimes  atrophied.f     The  fluid 
beyond  its  proper  limits  here.    But  it  is  pro-  which  accumulates  in  such  cases  may  be  thin 
bsble  that  in  this  way  may  be  explained  those  and  watery*,  but  it  is  more  often  puriform,  and 
constitutional  and  local  erethisms  \i(  hich  often  in  some  mstances,  as  in  Dr.  Hooper's  ex- 
accompany  faulty  states  of  the  uterine  cervix ;  ample,  which  resulted  from  the  opening  of  an 
and  which  have  led  to  such  conditions  being  abscess  into  the  uterine  cavity,  it  consihts  of 
invested  with  a  dqjree  of  importance  often  in  pure  pus.   To  these  cases,  the  term  pyo-meira 
excess  of  their  true  imthological  value.  «kould  be  perhaps  more  appropriate.    CoUee- 
But  the  villi  may  be  found  in  some  speci-  tions  of  these  kinds  amount  usually  to  several 
mens  denuded  of  vaginal  epithelium,  yet  with-  ounces,  or  may  reach  one  or  two  pounds.  The 
out  any  evidence  of  inflammatory  or  other  uterus  enlarges  to  the  size  of  a  fist,  and,  in 
changes.    8uch  a  part  may  appear  ouite  na-  rare  examples,  to  the  bulk  of  the  gravid  uterus 
tural.    The  villi  u|K>n  the  cervical  lips,  and  at  term.^      Pure  hydrometra,  i  e,  without 
those  within  the  canal  being  in  ever}'  respect  hematometra,  can  only  occur  after  the  cli* 
identical  and  alike  natural  in  ap(>earance,  so  macteric  period,  or  in  combination  with  ame* 
that  the  strictest  microMcopical  investigation  norrhoea. 

may  fail  to  detect  any  difference  between  them.  When  the  inner  and  outer  os  uteri  are  both 

The  examination  of  such  specimens  has  satis-  closed,  and  the  cervical  and  uterine  cavities 

fied  me  that  the  vaginal  epithelium  does  not  are  at  the  same  time  distended,  the  organ  re* 

always  norumllv  tenninate  precisely  at  the  sembles  an  hourglass  in  form.     This  constK 

bner  borders  of  the  uterine  lips,  but  may  cease  tutes    the  utcrtu   bicameratus   vehUarum   of 

St  some  point  short  of  this  *  Mayer. 

In  the  third  place  are  to  be  noticed  those  Hydrometra  is  to  be  distinguished  from 

cases  in  which  tne  process  of  removal  extends  hydrorrhisa  uien^  in  which  there  is  no  ob- 

to  tissues  deeper  than  the  epithelium,  i.  e.  to  struction,  but  a  continual  escape  of  a  thin, 

the  villi,  the  Tascular  and  fibnms,  and  other  water}*  fluid,  often  to  a  large  amount.     This 

ttssoes.    The  removal  of  such  tissues  here  condition,  which  may  occur  both  in  the  unint- 

necessarily  produces  excavation  with  definite  prcgnated  and  gravid  uterus,  is  apparently 

bordcm,  and  all  the  characters  of  a  true  ulce-  dependent  upon  excessive  activity  or  the  foi» 

ration.    Ulcers  of  the  uterine  cervix  exhibiting  licular  structure  of  the  cervix,  and  may  be 

these  fisatures  are  almost  exclusively  either  viewed  as  a  coryza  of  that  part, 

iyphilitic,  phagedenic,  cancerous,  or  cancroid,  H^tmaiometra  consists  in  a  collection   of 

and  such  as  occur  upon  the  nurface  of  a  pro-  blood,  usually  menstrual,  in  the  uterine  ca* 

lapsed  ttteruM.     They  are  seldom,  I  believe,  vity.     It  is  commonly  associated  with  atresia 

scrofulous,  and  more  rarely  if  ever  do  ulcers  of  the  vagina  at  some  point,  generallv  at  the 

occur  upon  the  uterine  neck  as  the  result  of  orifice,  as  when  the  hymen  is  imperforate,  or 

simple  inflammation,  fulfilling  the  conditions  when  the  orifice  has  become  closed  by  inflam- 

that  would  entitle  them  to  St  admitted  into  mation  of  the  vulva  in  early  infaney.     Under 

the  category  of  true  ulcerations.  these  circumstances,  when  the  menstrual  age 

IMMienunu  of  tke  uUrine  cavity,  by  liquid  arrives,  the  fluid,  for  which  there  is  no  outlet, 

or  gaseous  contents,  constitute  the  affections  collects  in,  and  distends,  the  cavity  of  the 

termed  reapectively  hydrometra,  lutmatometra^  uterus,  whose  walls  at  the  same  time  become 

and   pkytometra.     "Diese   collections   result  hypertrophied,  as  in  pregnancy  ;  or  occasion* 

usually  firom  narrowing  or  atresia  of  some  ally  attenuated,  as  in  the  case  of  hydrometra 

portion  of  the  vagina  or  cervix,  whereby  the  just  stated.     The  fluid,  which  is  generally 

natural  or  morbid  secretions  of  the  uterus  dark-coloured,  and  of  the  conaiatence  of  tree- 

becooie  pent  up   in   its  cavity.     They  are  cle,  may,  if  not  artificially  evacuated,  escape 

generally  aecooipanied   by  nypertrophy,  but  spontaneously  in  various  ways,  viz.  into  the 

sometimea  by  atrophy  of  the  uterine  walls.  abdominal  cavity,  by  travelling  along  the  ovi- 
ducts, or  through  boerated  or  ulcerated  open* 

*  Some  of  these  morphologicsl  varieties  have 

been  dMcribcd  in  a  precedinf^  page ;  and  snch,  to*  *  Scansoni.  fee.  dt.  p.  166. 

gctbcr  with  many  of  tbe  hypertiophics  already  4  Hooper,  Morbid  AnaL  of  Uterus,  pL  IIL 

Dockad,  have  been  repeatedly  sabiuitiad    to  me  1  Case.    Dr.  A.  T.  Tbomsoo,  Med.  CUr.  Traan 

dttfing  lila  as  examples  of  ulcers  of  the  nlerine  neck,  vol  xiii. 
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ings  ia  the  uterine  walls  ;  or,  if  previous  ad-  fectly  or  incompletdj  developed*,  but  m 

hesions  are  formed,  the  fluid  may  escape  by  higher  grades  of  this  abDonnal  state  the  c»> 

the  vagina  or  rectum.     Hiematoroetra  may  bryo  invariably  pertahes  or  is  uafomed. 
occur  also  in  certain  malformations  of  the        Narrowing  and  tMkeratiiom  of  Ike  fUamt  oi- 

uterus,  as  already  described  (p.  680.).  vUy,    Airena, — The  defects  which  eoow  uBdff 

Fhytometra,    PneumaiogitM.  tympanites  uteri,  this  head  may  be  either  ooogeflital  or  st- 

— This  affection,  known  to  Hippocrates*  and  quired.     They  may  consist  in  a  simple  oar- 

Aretaeusf ,  consists  in  a  collection  of  air  in  rowing,  or  stricture  of  the  caritiei  of  the 

the  cavity  of  the  uterus,  which  makes  its  uterus,  or  of  the  apertures  leading  to  them,  or 

escape  from  time  to  time  by  the  vagina,  with  in  a  complete  obliteration  of  soom  or  bI  of 

or  without  explosion.    The  air  may  be  dry,  or  these.     Probably  moat  of  the  cases  of  strM 

accompanied  by  more  or  less  fluid  (pkytowtetra  which  do  not  originate  in  the  naUbnastiooi 

humida).    In  ordinary  cases  it  ia  inodorous,  already  described,  have  resulted  froa  the  or* 

but  occasionally  it  possesses  a  most  ofiensive  ganiaation  of  the  products  of  inJMnMrinn 

odour.     In  these  latter  cases  (physomeira  aflecting  these  parts. 
puirida),  the  gas  appears  to  be  generated  by        Obliteration  of  the  exiemd  m  wttfi,  other 

decomposition  of  some  substance  within  the  partial  or  complete,  is  the  moat  toMana  of 

uterus,  as  a  putrid  foetus,  the  remains  of  a  pla-  these  conditions.     In  minor  degree^  vheit 

centa  left  in  utero,  and  the  like,  while  the  the  form  of  the  parts  is  not  lost  in  sdheMsi 

generation  of  an  inodorous  gas,  on  the  other  with  acyacent  structures,  the  os  b  found  doHl 

band,  without  the  presence  of  any  such  sub-  by  narrow  membranous  threads  or  beads.    If 

stances,  within  the  uterus,  can  only  be  com-  the  closure  is  not  complete,  pfegnsacy  nv 

pared  with  those  sudden  developments  of  air  ensue,  but  labour  iaobatmcted,  and  the  orifissl 

u  the  stomach  and  intestines  which  often  seat  of  tlie  oo  is  then  with  difficulty  traced*  or 

take  place  in  hysterical  women.  it  cannot  be  found. 

Hydatids, —  A  case  of  acephalocysts  within        The  cervical  camd  may  be  eoUrdly  obiie- 

the  ovary  has  been  given  at  p.  584.,  but  this  rated  by  the  formation  of  fibrous 

is  so  rare  an  affection  of  the  uterus  that  no  which  smooth  muscular  fibres  have  becat 

anatomical  collection,  I  believe,  in  this  city  times  found, 
contains  an  example  of  it.       Rokitansky's        Obliteration,  or  narrowing  of  the 

often-quot^  casef  appears  to  be  the  only  rme  orijice^  may  occur  in  the  ptogit^of  < 

certain  instance  of  acephalocysts  in  the  ute-  atrophy,  or  as  a  result  of  the  saaw  proceao 

rine  cavity  which  pathologists  in  the  present  that  cause  obliterations  lower  down.    Afltk 

^y  are  able  to  adduce.  foregoing  atresise  may  result  in  the  coUediBai 

In  the  ^  Lancet"  of  1840,  vol.  i.  p.  691.,  a  of  fluids  within  the  uterine  earity  receady  d^ 

case  is  reported  as  one  of  uterine  hydatids,  scribed. 

the  nature  of  which  is  not  very  clear.     That        Lastly,  the  catiiy  of  the  ■Imae  *s^  nsr  be 

thev  were  not  acephaloorsts  (echinococcus  so  completely  cloned  that  no  trace  of  it  ca 

vesicles)  may  be  inferred  from  the  description,  be  found.     Such  an  example  ia  drlinwifd  ■ 

This  case,  which  is  quoted  here  as  an  example  PI*  13.  of  Boivin's  and  Duges'  Atki.  «b^ 

of  the  more  doubtful  instances  of  hydatids,  contains  also  the  figure  of  another  attf«» 

was  probably  one  of  interstitial  pregnancy  (see  the  original  seat  of  whoae  eavity  is  mbt^ 

p.  621.)  combined  with  the  vesicular  degene-  only  by  a  narrow  triangular  band  of  vhi» 

ration  of  the  chorion  described  in  the  next  tissue  nearly  as  hard  aa  cartilage. 
paragraph.  PaihoUtgtc  comdUions  wkiek  wmy  imuhr  «* 

Those  vesicular  masses  and  groups  or  strings  verai  of  the  uterine  iissmew, 
of  watery  vesicles,  wisely  termed  hydatids,        Cancer, — The  two  main  diaoffgaaiav  pv* 

which  are  so  frequently  expelled  from  the  cesses  by  which  the  structure  of  the  am*  a 

uterus  accompanied  or  preceded  by  abundsnt  metamorphosed  or  disintegrated  and  ahisBiHi 

serous  discharges,  combined  with  rapid  dis-  more  or  less  destroyed,  are  those  nadtf  wkKl 

tension  of  the  abdomen  and  some  symptoms  cancer  and  fibroid  are  respectively  dtnk«H 

of  pregnancy,  consist  invariably  of  moniliform  in  its  tissues.    Of  these,  regarded  as  dc«r«^ 

enlargements  of  the  villi  of  an  unperfectly  de-  tive  agents,  cancer  ranks  second  ia  past  ^ 

velofMd  chorion  or  pUicenta.  frequency,  but  first  in  potency. 

It  is  almost  needless  to  observe  that  the        Cancer  occurs  in  the  utema'aa  ia  the ' 


presence  of  a  true  chorion  structure,  which    under  the  three  principal 

these  substances  invariably  exhibit,  even  in    loid,  scirrhous,  and  colloid.     Bat  while  ie  ^ 


their  most  degenerated  and  abnormal  forms  $,  latter  organ  colloid  aa  a  nriniy  Smam  • 

constitutes  unquestionable  evidence  of  a  prior  certainly  more  common  tbnn  calhcr  of  ik* 

act  of  impregnation.     Connected  with  these,  other  two ;  in  the  uterus,  oo  the  olhft  ksal 

when  the  degeneration  is  not  much  advanced,  both  scirrhous  and  colloid  are  rarci,whdrac^ 

may  be  sometimes   found  an   embryo  per-  phaloid  constitutes  the  chief  form  nadff  vw 

cancer  is  found. 

•  TVv  M   w   \M  V  '^^  development  of  cancer  any  ■ 

•  Dc  Morbts  Mulierum.  ^I„  ^,^»,-«-,»^  ;„  .«.,  -»««.»;^w«  «/  iW 
t  Dc  Csusis  et  Signis  Morb.  Diatom.  T/.u  ?!!  r  ^  ^^^  ^^ 
1  Ix)c  cit.  vol.  ii.  p.  291.  *>"*  w«  number  of  mstancea  in  whic*  « 

I  For  docriptions  snd  illastrstiont  of  these  stmc- 

tOTM  aee  Wedl,  Pathological  Histology  (Syd.  Soc),  *  Granville,  Onpkk  lllasUatliM  «f 

p.  172.  pL  Iv.  and  v. 
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Sni,  m  tb«  cenii,  Bud  Mpectiilly  in  the  Tk-  florid  blood  and  ultimately  with  (ngmenta  of 
gtnd  portion,  ii  bo  pr^Nuideratiiig,  that  tbi«  pjtrid  tissue,  dales  from  the  cominencement 
miji  be  regwded  at  miiinly  the  test  of  origin  of  ulceration,  and  increoBea  in  proportion  to 
crulerioe  cancer.  the  eitent  of  aurTace   denuded.     The  frag- 

The  comparatiTe  rarity  of  o|)port unities  for  menta  of  putrefied  tissue  which  hang  from  the 
eiiiuiiiii^  uterine  cancer  in  the  incipient  itase,  ulcerated  surfacea.aml  orcosioBntly  pass  awaj 
bat  limited  to  a  certain  extent  our  Itnowledge  in  the  discharges,  consist  mainly  of  eonnec- 
of  this  part  of  the  subject.  are  tissue  fibres,  which  are  more  slowly  dU- 

llie  cervix  in  the  incijjient  stage,  smooth,  integrated,  stained  of  a  dirty  brown  colour  by 
tease  and  bard,  or  exhibiting  upon  its  sur^e  infiltration  with  decomposed  blood. 
here  and  there  knotty  projections,  is  fouod  By  these  disintei;nitmg  processes  both  lipi^ 
upon  section  to  have  its  tissues  infiltrated  in  and  finally  the  cervix  itself  are  destroyed  and 
pin*  by  the  cancerous  structure,  which  differs  removed  i  the  cancer  structures  beii^  con- 
ui  the  chancier  and  relative  proportioiu  of  its  tinually  deposited  in  advance  of  the  ulcera- 
ekfMDts,  *ccordinK  to  tlie  form  which  the  tion,  while  the  fundus  and  even  the  body  of 
cancer  aasumes.  In  the  medullar/  variety  a  the  uterus  may  still  remain  sound.  In  like 
ttbite  cream-like  or  Isrdaceous  semi-fluid  mat-  manner  cancerous  deposits  take  place  in  the 
ler,conipoaed  of  the  usual  cancer  constituents,  fibrous  tissue  surrounding  the  uterine  neck, 
i*  fouod  interapcTsed  among  the  raeatiet  of  a  and  attaching  it  to  adjacent  parts.  Thus  the 
Idow  reticulum,  in  the  softer  portions  of  which  uterus  becomes  fixed  in  the  pelvis,  and  at  the 
few  if  any  of  the  normal  uterine  fibres  ou)  be  tame  time  a  way  is  paved  for  the  (iirther  ex- 
traced.  The  larger  preponderance  of  the  en-  tension  of  destructive  ulceration,  by  which 
cephaloid  matter,  compared  with  the  fibrous  first  the  bladder  and  then  the  rectum  are 
•troma,  occasions  that  semi-elaatic  feel  which  penetrated,  and  the  disease  further  extending 
the  part  eariy  acquires,  and  at  the  same  time  down  the  vagina,  the  whole  is  laid  open  into 
cooslitutea  the  njain  difference  between  en.  one  ulcerous  cloaca  (Jig.  479.).  If  life  ia 
cqihalojd  and  scirrhous  cancer. 

In   the    scirrhous   or    fibrous   variety   the  j(^_  479, 

greater  hardneas  of  the  structures  is  depeud- 
eet  upon  the  presence  of  a  lafge  proportion  of 
a  coarser  fibrous  stroma,  composed  of  dense 
white  fibre*,  the  minute  interspaces  of  which 
are  occupied  by  a  grej  iah  or  reddish  softer  and 
often  pulpy  Bubatance,  which  may  be  obtained 
by  scraning.  or  may  be  stjueeied  from  the  part, 
lo  the  iurder  fomu  of  scirrhous  but  little  fluid 
i*  so  obtaiuable ;  but  in  some  specimens  here 
and  there,  softer  portions  are  found  from 
which  a  fluid  cream-like  matter  exudes,  dif- 
fering in  no  respect  from  the  pulp  of  encc- 
phaloid  cancer.  These  and  the  softer  portiooa 
obtained  by  scraping  are  composed  of  cancer 
cdU  with  DM^ecules,  granules,  and  disinte- 
gTBtcd  fibrous  tissue. 

Tlie  irreguUr  nodulated  projections  oc- 
naioDcd  by  the  unei]ual  development  of  the 
cancer  structure  rapidly  increase  in  the  en- 
cephalaid  variety,  and  the  cervix  becomes 
otucli   enlarged.     The   surface  of  the   more 

projecting  portions  becomes  florid  and  vaa-  QUKarof  the  nark  irflhBotenis(.).  extwidtajt 
cutar.  ami  these  portions  pass  first  into  ul-  totbalil>ddar(fc),r«lDm(r),  and  Bppcr  part  afUM 
crration  by  thinning  and  absorption  of  their  vsgins  (a).  {Ad  Aoi.) 
miKOtu  covering.  The  creamy  or  cheese- 
like conteots  of  these  tuberculated  portions  maintained  beyond  this  point  the  pelvis  be- 
then  escape,  and  being  sometimes  of  a  yel-  coines  lined  with  cancerous  matter,  and,  the 
low  colour  may  be  uutakcn  for  liiberculous  peritoneum  inflaminfi,  all  the  adjacent  jiarta 
matter.  beconie  agglutinated  logelber,  until  finally  the 

Tbia  ato^  is  followed  by  the  formation  of    ulceration  may  extend  into  and  U;  open  the 
one  or  more  corresponding  ulcers  upon  the     peritoneal  cavity  iiseir. 

outer  cervix,  which  coalescing  destroy  the  The  penetratioii  of  the  bladder  earlier  than 
remainit^  uortions  of  the  mucous  membrane,  the  rectum,  which  almost  unifonnly  obtains,  ia 
and  apreailing  up  the  cervical  canal,  convert  expUiined  by  the  different  modes  of  connexion 
it  into  an  irregular  funnel-shaped  cavity,  of  the  cervix  with  these  two  parta.  Since 
bouiHled  below  by  hard  rogged  margins.  Or  nothing  but  fibrous  tissue  intervenes  between 
funftoua  rwscular  growth*,  friable  and  easily  the  bladder  and  the  anterior  cervicsl  wall 
bieedins.  aprout  from  the  part  and  entirely  (j^.  ii6.  b  b  and  433  f),  the  cancer  element* 
Jotroy  ita  natural  confignration.  A  yellow  are  readily  deposited,  and  extended  in  this 
or  ffrvcstiaH-hrown  luiious  discharge,  of  a  direction,  while  the  poiterior  wall  being  sc- 
highly  fetid   odour,  miicd  occMionally  with     parated  from  the  rectum  by  a  double  bid  of 
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peritoneam  {fif^.  426. 433.  g),  the  cancer  mat-  breaks  through  the  sorftee ;  vkile  k  tW 
ter  doe8  not  so  easily  penetrate  through  this,  course  of  time  ulcerations  form  opoa  tte 
not  at  least  until  adhesions  have  formed.*         most  prominent  portions,  and  these coaleKioi. 

But  cancer  may  commence  in  the  fundus  while  increased  deposits  of  can^toid  take 
or  body,  instead  of  in  the  cervix,  although  place  in  the  sublying  tissues,  which  ia  tun 
this  is  rare  ;  or  it  may  extend  to  the  uterus  are  also  destroyed,  a  sore,  more  or  las  ex- 
from  the  ovary.  In  this  way  extensive  dis*  tensive,  is  formed  that  in  its  further  s^wci 
organisation  of  the  adjacent  parts  may  occur,  and  progress  very  nearly  resanblef  CBciflis* 
the  cervix  remaining  mtactf  loid  cancer. 

.  Cancer,  when  thus  developed,  especially  in  Regarding  the  structure  of  these  caacraU 
the  encephaloid  variety,  assumes  often  the  formations,  they  are,  accordii^  to  Virrliov, 
form  of  distinct  roa>ses  or  tumours,  rather  at  the  commencement  simple  papillar\'gro«thi| 
than  of  an  infiltration  of  the  tissues.  and  later  assume  the  characters  of  caaeraii 

These  tumours  may  be  imbedded  in  the  At  first  they  appear  in  the  form  of  ssnlJ  rii* 
uterine  walls,  or  form  numerous  irregular  lous  piojections  from  the  surface,  ooaipo«l 
rounded  and  sometimes  pedunculated  mattses,  of  an  outer  very  thick  la^er  of  pcnf4icnl 
variously  attached  to,  or  projecting  from  their  epithelial  plates,  and  an  inner  one  of  cilisdff 
surface.  On  the  other  jiand  such  a  distinct  ephitheliuin,  the  interior  of  the  vilhii  coaais^ 
ma-ss  formed  in  the  substance  of  the  uterine  ing  of  large  blood-vessels.  1  hese  vesMh  art 
walls,  or  beneath  the  mucous  membrane,  may  chiefly  colossal  thin* walled  capiUariei,  «M 
in  the  course  of  growth  push  the  latter  before  either  form  simple  loops  at  the  extremities  d 
it,  and,  subsequently  acquiring  a  stem,  may  the  villi  between  the  layers  of  epitbriiasi,  or 
fill  the  uterine  cavity  or  protrude  into  the  ramily  in  compound  loops  over  the  mrfM. 
▼amna,  and  constitute  a  malignant  polypus.        or  lastly,  present  a  retiform   arraageaeM. 

In  most  c&Hcti  of  uterine  cancer  the  uterus  The  great  size,  tenuity,  and  sopcrfiinl  poa- 
is  the  primary,  and  except  in  those  instances  tion  of  these  vesstls  explains  the  proftMC  <ia- 
where  the  disease  has  s(>read  by  direct  ex-  charge  of  watery  fluid,  and  freqaenl  UeeJisci. 
tension  to  adjacent  parts,  it  may  remain  which  constitute  such  striking  features  is  ibe 
throughout  the  sole  organ  attacked.  Or  progress  ofi  th^  cauhflower  excresccncxv  ■ 
uterine  cancer  may  be  aM&ociated  with  like  well  as  the  entire  colhipae  and  afaaoa  todi 
formations  in  the  stomach,  mamma,  ovary,  disappearance  of  thoae  tamours  after  dock 
&c.,  and  be  developed  concurrently  with  or  so  that  only  slight  traces  of  them  are  kmi 
consecutively  to  these.  on  (lost-mortem  examination. 

Cancr%*id.  Epithelial  cancer.  Cauliflower  At  the  coounencement  the  pspil^  ** 
excrescence. — Cancroid  of  the  uterus  is  li-  single  and  clott&<et,  so  thmt  the  sorficc  » 
mited  in  its  commencement  to  the  vaginal  Clarke  describes  it,  is  merely  grannlar.  1^ 
portion  of  the  cervix,  and  presents  the  follow-  peculiar  cauliflower  form  ia  orcasioaed  br  tke 
mg  principal  varieties.  It  may  appear  under  branching  of  the  papillK,  whidi  nltwuh 
the  form  of  papillary  growths,  resembling  con-  form  firinees  an  inch  in  lefq;th.  Afttf  t^* 
dylomata,  wnich  spring  from  the  mucous  sur-  superficial  process  of  growth  has  eooaoutd 
face,  and  form  little  compact  masses  that  for  a  certain  time,  cancroid  alveolar  ifacst 
gradually,  by  the  growth  and  elongation  of  the  begin  to  be  formed  at  the  baae,  bet»cca  the 
papillae,  become  soft,  pulpv,  and  brittle,  and  fibrous  and  muscular  layers  of  the  orjpa.  Ai 
easily  bleed  on  being  touched.  After  a  time  first  these  appear  as  aioiple  "paces,  vrtk 
a  basis  of  cancroid  is  developed  in  the  cervical  epithelial  contents,  but  later  are  found  slfvoii* 
tissues,  or  the  papillary  growth  appears  upon  from  whose  parietes  new  papilbe  ^v^fr 
a  larger  scale,  forming  a  hard,  knotty,  and  which  also  liecome  raoiified.  ooastilBnv 
brittle  mass,  which  grows  with  tolerable  ra-  arborescent  proliferous  growths. 
piJity,  and  ultimately  more  or  less  fills  the  Corroding  nicer. —  Here  may  beaoliced  m 
vagina  or  protrudes  from  the  vulva.  In  form  afiection  of  the  uterine  cervix,  whose  eisa 
the  ffrowtn  often  resembles  a  cauliflower,  to  pathological  relations  have  not  heea  dectf- 
which  it  was  likened  by  Dr.  John  Clarke.  The  mined  with  sufficient  aocumcv.  The  convi- 
sur^ce  is  of  a  bright  flesh  colour,  and  is  ing  ulcer,  first  described  by  br.  Jofca  OiAt. 
covered  with  small  projections  or  granules,  and  compared  by  Rokitanskv  to  a  |ihi|"*p 
These  again  are  united  mto  larger  masses  or  nic  (cancerous)  sore  of  the  akin,  difc* 
lobes,  set  upon  short  and  broad  stems,  that  mainly  from  cancer  in  the  abacoce  of  a  erne' 
ultimately  coalesce  into  a  common  basis  basis,  or  of  cancerous  infiltratioo  of  a^^co* 
fonned  by  one  or  both  lips  of  the  cervix,  tissues,  while  it  rescnblea  the  ^esinictiw 
The  whole  tumour  has  a  certain  firmness  and  march  of  cancer  in  its  mode  of  gndasflr  ^ 
solidity:  but  the  superficial  granules  are  so  integrating,  and  destroy  ii^  the  os  and  ceno. 
brittle  that  slight  handling  causes  some  to  and  even  portions  of  the  body  of  the  axra^ 
break  away,  a  free  haemorrhage  resulting.  Or  and  extending  to  the  bladder,  rectmB,aBd  a^ 
the  cancroid,  after  being  developed  in  and  jacent  structures.  The  cliaractcrs  of  tbi 
beneath  the  mucous  membrane  of  the  cervix  ulcer  are  those  of  a  ragged, 
in  the  form  of  little  granuhir  masses,  gradually    sore,  with  a  brownish  or  grryuh 

which  issues  a  thick   pumlcsi  or 

•  Dr.  West  is.  t  beUeve,  the  only  aoebor  who  has    7^^^  ^^^'  •  1?*  TI5i?*._  .k—  ^ 
hitherto  pointed  out  the  true  cause  of  this  difference,    be  thickened  by  inftaBBamCioo,  bat  t*at  »» 
t  See  case,  p.  598.  DO  graoulatiooa. 
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Upon  the  question  of  the  nature  of  this  spasmodic  contraction,  or  from  contusion  or 

form  of  ulceration   Foerster  gives  a  useful  sudden    concussion.      It  is  most  likely  to 

hint.    After  describing  a  case  which  fell  un«  happen  in  the  case  of  the  imperfectlj^  de« 

der  his  notice,  and  where  he  could  find  no  veioped  uterus,  as  in  the  uterus  unicornis,  of 

tncesofeitherencephaloid  or  epithelial  can*  which  a  description  has  been  already  given 

cer  in  the  base  of  the  ulcer,  he  mentions  (p.  679.)f  or  in  the  case  of  gestation  in  the 

another  which  also  to  the  naked  eye  ap-  uterine  portion  of  the  Fallopian  tube  (gra- 

pesred  to  have  no  cancerous  basis,  and  yet  viditaa  interstitial  is,  p.  621.). 

on  microscopic  examination  the  entire  base  Rupture  of  the  uterus  may  occur  upon 

of  the  ulcer,  to  the  depth   of   a  line,  was  only  very  slight  exertion,  as  in  the  act  of 

found  to  consist  of  cancer  structure.*    May  stooping*,  or  even  without  any  obvious  cause, 

not  the  thinness  of  this  layer,  by   limiting  as  during  sleep  f     Most  of  the  recorded  cases, 

the  pabulum  which  feeds  the  progress  of  the  however,  of  spontaneous  rupture  of  the  uterus 

ulcer,  explain  the  slow  advances  of  the  hitter  have  occurr^  duriiijg  labour,  under  violent 

obitervable  in  some  cases  of  corroding  ulcer  ?  uterine  action,  combined  with  some  unusual 

Tubercle  rarely  effects  the  uterus,  and  still  resistance  to  the  passage  of  the  child,  such  as 

more  rarely  is  it  a  primary  disease  of  that  is  occasioned  by  a  distorted  or  fractured 

oraan.  pelvis,  a  tumour,  an  unyielding  state  of  the  oa 

Tubercle  of  the  uterus  exhibits  the  follow*  and  cervix  uteri,  or  by  some  malposition  or 

log  peculiarities.    The  tuberculous  deposit  is  unusual  bulk  of  the  child.    It  may  also  occur 

limited  in  the  first  instance  to  the  mucous  from  violence  in  instrumental  delivery,  or  from 

membrane  of  the  body  of  the  organ.     Here  injudicious  efforts  to  turn  the  child. 

it  occurs  either  in  the  form  of  tuberculous  The  seat  of  rupture  is  most  commonly  the 

granulations,  isolated  or  collected  in  groups,  neighbourhood  of  the  cervix,  the  laceration 

or  more  often  as  a  uniform  infiltration, limited  extending  very  often  through  the  os  to  the 

at  first  to  the  mucous  membrane,  but  ulti-  vagina,  or  upwards,  so  as  to  involve  more  or 

matelv  penetrating  more  or  less  deeply  the  less  of  the  body  of  the  uterus.     It  occurs 

suUying  uterine  parenchyma,  and  accompa-  oftenest  at  the  sides,  less  frequently  in  the 

nied  by  hypertrophy  of  the  muscular  coat,  anterior  or  posterior  walls,  and  least  of  all 

In  the  subsequent  metamorphosis  of  the  tu«  at  the  fundus. 

bcrcttlar  formation  the  infiltered  membrane  The  course  of  the  laceration  is  generally 

softens  and    melts  down,  so  that  the  cavity  oblique,  rarely  in  the  horixontal  direction, 

becomes  filled  by  a  purulent  pulpy  fluid.  The  It  may,  however,  extend  round  the  whole 

tubercular  infiltration  terminates  abruptly  at  circumlerence  of  the  cervix,  the  lower  seg* 

the  inner  uterine  orifice  f  ;  or  if  rarely  it  ment  of  the  uterus  being  forced  off*  in  a  ain« 

penetrates  the  cervical  canal  or  appears  upon  gle  piece,  before  the  presenting  part  of  the 

the  vaginal   portion,  it  is  then  only  in  the  child  4 

form  of  isolated  tubmular  granultttions,  which  The  length  of  the  rupture  may  be  such  as 

Istter  may  probably  pasa  into  tubercuhu'  ul-  to  admit  of  the  child  escaping  into  the  ab« 

cen.  domen,  amorn;  the  intestineii,  or  it  may  be 

Tnberculosia  of  the  uterus  is  usually  as-  only  very  slight.     All  the  coats  of  the  uterus 

sociated  with  a  corresponding  condition  of  are  nut  necessarily  involved.  The  peritoneum 

the  mucous  membrane  lining  the  Fallopian  alone  may  be  torn,  numerous  rent«  (40-— 60) 

tubes.    These  hitter  are  found  distended  and  occurring  in  this  coat,  without  extending  to 

their  canals  filled    by  caseous   tuberculous  the  mu'icular  tissue.^ 

matter.  These  lacerations  occur  in  most  tnstancea 

So/mOomi  of  Conimuify.  where  the  uterine  tiasues  are  perfectly  healthy. 

Laeeraiiom  of  the  walls  of  the  uterus  occurs  In  some  cases  the  walls  of  the  uterus  have 

under  vanoua  circumstances.      It    happens  heen  apparently  attenuated,  the  attenuation 

rarely  in  the  onimpregnated  organ,  more  fre*  bein^  attributed  to  pressure  upon  the  spine  or 

Quently  during  pregnancy,  and  mobt  commonly  p^'lvic  lx>nes,  or  there  has  been  more  or  lesa 

oaring  labour.  evidence  of  anteceilent  inflammation  near  the 

R«ipture  of  the  walls  of  the  uniropregnated  seat  of  the  accident, 

uterus  can  only  occur  under  abnormal  condi-  Perfomiion  of  the  uterine  walls  occurs  in 

Cions  of  the   organ,   as   fix>m    consideranle  cancer,  (^.  479.)  followed  by  the  establivh* 

growths  of  fibroid,  or  from  great  diKtension  of  ment  of  fistulous  communications  with  the 

the  cavity  by  watery,  puriform,  or  sanguineous  bladder  and  rectum  ;  or    from  penetrating 

flnids,  such  as  occur  in  hydro*  and  hmma-  abscess  at  the  surface  of  the  uterus ;  or  as  a 

tometra.     See  p.  697.  consequence  of  adhesions  formed  between  the 

Rupture  during  pregnancy  may  happen  at  uterus  and  an  ovarian  cyst,  the  contents  of 
almoiit  any  period,  but  chiefly  dunng  the 

latter  half,  although  it  may  take  place  even  *  Mr.  Glen's  csss  In  thssi^tb  month  of  gwtatioq, 

as  eariv  aa  the  second  month,  as  from  vo-  ^^^  hy  Dr.  MsrrimaD.    8ynop«s  of 


vol.  vlL 


*  Haodbneh  d«r  spsdsllea  psthologischsn  Ana-  |  Mr.  Scott's  osssw   Medico*  CUnugiealTkansae* 

looda,  1854»  p^  818.  tions,  1821. 

IMvia  and  Dngte*  Atlas,  pL  xvi  §  Tnms.  for  tba  Improvamsnt 

Oma  by  CoUia«uL  Joonal  CMb.  ds  M^  1808.  Knowledge  vol  liL 
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the  latter  being  discharged  through  the  uterine  But  involution  may  be  arreited  wiiImmiI 

cavity.  flammatory  action,  so  that  the  utcnu 

Pathological  condiHons  of  the  Uiertu  after  undiminished  in  bulk,  its  6hre  aacoatrsetei 

ParturUion.  and  its  tissues  unrenovated  for  wvenl  «e^ 

Irregular  contraction,  —  After  tedious  and  or  months  after  labour.   The  soft  flabby  or^ 

exhausting  labours,  or  those  in   which   the  is  easily  distinguished  above  the  pube^  Rsd^ 

uterus  has  been   rapidly  emptied,  or  under  ing  sometimes  as  high  as  the  U]DbiIia»;«lHle 

other    circumstances    which    tend    to    the  its  cavity,  tested  by  the  utcrioe  sovad,  tmf 

production  of  a  general  or  partial  atony  of  measure  several  inches  in  cicpth. 

the  organ,  its  post-partum  contractions  are  Puerperal  in^mmaiiom, — The  poeqicnl  or 

oflen  imperfect.    The  whole  uterus  may  re-  post-partum   milammatory  aflectioM  of  tk 

main  relaxed  and  undiminished  in  size,  or  a  uterus  may  be  noticed  according  at  thnr » 

portion  only  of  the  walls  mav  contract  while  volve  the  peritoneum,  the  pfopcr  tiMK  ts> 

the  rest  remain  inactive.     From  the  latter  gether  with  the  blood- vessek  aod  absmttau 

combination  result  the  hourglass  and  other  or  the  lining  membrane  of  the  orgsa. 

irre^lar  forms  of  the  organ  when  the  cavity  Puerperal  endomelriik. — InAaamialioaofiW 

of  the  uterus  is  partitioned  into  two  chambers,  internal  sur&ce  of  the  utenis  oecarB,as  •  pn* 

in  the  upper  of  which  a  part  or  the  whole  of  mary  affection  of  that  organ,  shortly  (witlia 

the  placenta  may  be  imprisoned.     The  seat  a  few  hours  or  days)  after  hyboar.    It  tiko 

of  constriction  being  either  near  the  fundus,  the  form  usually  of  plastic  inflammatioe,«b<Ni 

or  the  centre  of  the  uterus,  or  the  neigh*  first  seat  is  either  the  surfive  which  bai  bea 

bourhood  of  the  cervix.     This  condition  is  exposed  by  the  separation  of  the  plafisats,  m 

often  attended  by  hsmorrhage  from  the  un-  cenain  portions  that  have  suffovdii^ar;,  nek 

contracted  portions  of  the  uterine  walls.  as  lacerations  and  contuaiona,  oocwri^g  ^• 

In  explanation  of  these  irregular  contrac-  ing  forced  or  spontaocoos  dcdivciy.    Fraa 

tions,  it  has  been  usually  assumed  that  the  these  points,  toe  inflammatory  aouoa  w 

contracted  portions  consist  of  the  fibres  that  spread  over  the  entire  inner  supetfiocs  of  ik 

have  retained  their  vigour,  and  the  relaxed  oi>;an,  or  it  may  involve  more  or  kss  dcfl|ili 

parts  of  those  that   have  been  exhausted,  the  uterine  parenchyoMi,  and  oltimatelTcitesrf 

Numerous  observations,  however,  have  satis-  by  conti|piity  to  the  pentoneuiB  its^.   TW 

fied  me  that  this  is  but  an  imperfect  and,  in  form  of  mflammation,  and  the  natore  of  ik 

some  respects,  an  erroneous  interpretation  of  exudative  products,  exhibit  great  varvtioBi  • 

this  phenomenon.  It  appears  to  depend  rather  difierent  instances,  variadoos  which  ars  c^ 

upon  arrested  peristaltic  action,  which  may  dally  observable  in  respect  of  iadividosl  aJ 

indeed  be,  and  probably  is,  the  result  of  ex-  epidemic  influences,  and  are directl}  coaorcid 

haustion  ;  not,  however,  of  a  particular  set  of  with  corresponding  conditioQa  of  die  Uood  w 

fibres,  but  of  the  ganglionic  nerves  which  be  hereafter  notic^.    Endometrial  iaiuni- 

especially  govern  this  movement  of  the  organ,  tions  have  been  accordingly  ^Ua^auhed  bi 

So  that  the  peristaltic  contraction  in  travelling  some  pathologists,  aa  croupy,  dyseattric,  cft> 

along  the  uterus  from  os  to  fundus,  is  stopped  tarrhal,  and  the  like, 

in  some  part  of  its  course.     This  explanation  The  exudations  of  the  fibrinoot  or  croifm* 

is  consistent  with  the  fact  that  these  constric-  kind,  which  are  fotuid  upon  the  iaacr  «f^ 

tions  are  not  confined  to  any  special  region,  of  the  inflamed  uterus,  exhibit  aooietiats  p^ 

but  may  occur  at  any  point  between  the  cer-  plasticity.    These  nwv  occur  in  the  for*  ^ 

vix  and  the  fundus,  and  particuku*ly  with  the  isolated  Batches,  w  of  more  esUmin  isn^ 

circumstance  that  in   some  cases  the  con-  ments  ot  a  dense  yellowish  or  greeniiblTaf^ 

stricted  part  may  change  its  seat,  the  contrac-  either  firmly  agglutinated  to,  or  \yia$  loo«^ 

tion  being  sometimes  felt  to  travel  onwards  upon,  the  subl^g  tissues.     la  iaflm^^"** 

towards  the  fundus,  while  the  hand  is  em-  of  a  less  sthenic  type,  the  exudation  it  sfl^c 

ployed  within  the  uterus  in  removing  the  phi-  and  more  gelatinous,  and  is  often  iatcrand 

centa.     See  p.  673.  with  serous  and  purulent  fluids.   Or  thefto> 

Rokitansky  describes  a  remarkable  result  nous  matter  mav  be  wholly  wanting ;  the  •- 

of  partial  contraction,  with  relaxation  of  the  flammatory  products  consisting  thai  tionf} 

rest  of  the  uterine  fibre.     When  this  occurs  of  purulent  discoloured  and  sai'            ^ 

at  the  placental  region,  the  part  that  gave  at-  tions,  which,  in  cases  that  have 

tachment  to  the  placenta  being  relaxed   is  guished  as  putrescence  of  the  uti 

forced  into  the  cavity  of  the  uterus  by  the  usually  a  greenish  or  dirty-brown 

superior  tonicity  of  the  surrounding  tissues,  loured  aspect, 

and  th^re  constitutes  a  kind  of  tumour  which.  The  condition  of  the  tisauca,  mkkk  tfv 

on  account  of  its  form  and  the  protracted  brought  into  view  by  rcaioving  or  wjpai|  sss* 

hsmorrhage  that  usually   ensues,    may    be  the  above-mentioned  products,  eshibt  cia*^ 

mistaken    for    a    polypus  or    a    haematoid  sponding  variariona.    Beneath  the  cMtnc  ^ 


growth.  firm  lymph,  characteristic  of  ntcriat  aat^ 

Retarded  and  incomplete  involution  consists  the  uterine  tissue  is  merely  softer  sad  w0* 

in  an  arrest  of  those  metamorphic  processes  spongy,  and  redder  than  usual ;  bat  ■  t^a« 

by  which  the  uterus  after  parturition  is  re-  forms  of  inflainniatory  action  which  nf^' 

stored  to  its  ordinary  condition.    All  inflam-  pass  into  the  puriform  stM!»  the  s^i*** 

roatory  puerperal  processes  are  attended  by  tissues  become  infiltrated  and  softaatd.ww"' 

this  condition  in  a  greater  or  less  degree,  they  may  be  easily  scn^ied  away  ■  iftt  fc<* 
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of  a  discoloured  flocculent  pulp.    This  con*  points  smaller  or  larger  abscesses,  the  con« 

dition,  in  its  highest  degree,  where  the  tissues  tents  of  which  may  have  been  discharged  into 

appear  macerated  and  deeply  penetrated  by  the  general  cavity,  or  form  ramified  sinuses  or 

the  dirtv-ooloured  fluids  already  described,  at  iistulse  in  the  uterine  substance.     Such  ab- 

the  vurmce,  constitutes  uterine  putrescence.  scesses  most  probably  arise  from  the  suppu* 

In  addition  to  these  products  and  results  rative    inflammation    extending    t>eyond   the 

of  inflammation,  there  may  be  found  attached  coats  of  the  veins,  and  involving  the  surround* 

to  the  uterine  surface  fragments  of  an  imper-  ing  parenchyma. 

fectJy  detached  placenta,  or  blood  clots  and        Uterine  phlebitis  is  often  associated  with 
shredsofthedeciduouslinin^,  lying  free  within  inflammation    of     the    uterine    lymphatics 
its  cavity.    These,  by  their  decomposition  (^LymphangioUit).    These  vessels,  like    the 
within  toe  uterus,  whose  cavity,  from  the  veins,  become  distended  and  varicose,  and 
moment  of  parturition,  has  ceased  to  be  com-  filled  with    a  3*eUow  or  greenish  puriform 
pletely  ckMed  against  atmospheric  contact,  fluid,  so  that  their  course,  together  with  that 
play  an  important  part  in  the  production  of  of  the  Fallopian  tubes  and  ovaries,  which  are 
those  septic  and  other  infections  of  the  blood  generally  conjointly  aflTected,  mav  be  easily 
which  appear  to  form  an  essential  part  of  all  traced  mto    the   corresponding  hypogastric 
or  nearly  all    puerperal    inflammatory  pro-  and  lumbar  lymphatic  plexuses  and  glands. 
cesses.  Puerperal  ntetnyfierUomtitt  or  inflammation 
Puerperal  meirophlebiiis, — Inflammation  of  of  the  peritoneal  coat  of  the  uterus,  is  asso- 
thc  veins  of  the  uterus  occurs  most  frequently  ciated  with  either  or  both  of  the  foregoine 
in  combination  with,  and  is,  to    a   certain  affections,  or  it  occiys  as  the  primary  load 
eitent,  secondary  to,  the  conditions  last  de-  disease,  and  sometimes  constitutes  through- 
Knbed ;  but  it  may  occur  also  as  a  primary  out  the  sole  apparent  morbid  condition  of  the 
affection^  and  continue  for  a  time  the  chief  or  uterus.    The  mfiamroation  may  be  limited  to 
only  morbid  state  of  the  organ.    The  inflam-  the  peritoneal  covering  of  the  uterus  and  its 
mation  is  seldom  confined  throughout  to  the  appendaj^es,  or  it  may  involve  that  of  the  en- 
veins  of  the  uterus.     It  appears  to  commence  tire  pelvic  and  abdominal  regions.    The  mem- 
io  some  of  the  orifices  of  the  venous  sinuses,  brane  itself,  which  often  exhibits  little  vas- 
whicb,  after  Uibour,  terminate  open  mouthed  cuiar  congestion,  may  have  retained  its  polish, 
upon  the  inner  sarftu^e  of  the  uterus,  over  the  or  may  be  covered  by  exudative  products  of 
placental  phace,  and  thence  spreading  through  very  various  characters.     These  may  be  only 
those  sinuses  which  occupy  the  uterine  walls,  small  in  amount,  and  partially  distnbuted,  or 
it  may  extend  to  the  spermatic  and  hypogaa-  abundant  and  copious.    They  consist  of  firm 
trie  veins  and  their  tributaries,  either  upon  fibrinous  concretions,  or    softer  and  more 
one  or  both  sides,  and  ultimately  involve  more  pulpy  yellow  or  greenish  exudations,  consist- 
distant  vessels.  ing  of  coagulable  lymph  loosened  by  serous  or 
The  condition  of  the  veins  in  uterine  phle-  purulent  infiltration,  or  thick  purulent  fluid, 
bitis  varies   according  to  the  intensity  and  or  semi-fluid  matter,  or  lastly  serous  or  sa- 
dnratioo   of  the  inflammation.     The  inner  nious  fluids,  the  latter  being  often  discoloured 
coat  may  be  pale  or  stained  with  the  colour*  and  rendered  turbid  by  intermixture  with  the 
ing  matter  of  the  Mood.     It  may  have  lost  its  before-mentioned   products,   especially  with 
polish,  or  hawe  become  adherent  to  the  con*  fibrinous  flocculi  and  puriform  and  sangui* 
teats  of  the  vessel,  where  these  are  of  a  solid  neous  effusions. 

nature.     The  coats  of  the  vessels  affected        These  several  pathological  conditions  of 

snay  be  thickened  and  opake,  and  the  sur*  the  uterus,  which  appear  to  be  incompatible 

rounding  tissues  infiltered    by  various    co-  with  the  progress  ol  those  normal  changes  in 

louring  fluids,  or  softened  and  in  a  state  of  the  condition  of  the  organ  that  constitute  the 

putrescence.  process  of  involution  (see  p.  65B.),  arc  ac- 

Regarding  the  contents  of  the  vessels,  these  companied  almost  invariably  by  a  marked  in- 

consist  sometimes  of  firm  plugs  of  fibrine  terference  with  those  processes,  so  that  the 

coagulated  fh>m  the  blood,  but  more  often  of  act  of  retrogression  is  either  sJtogether  ar- 

these  in  a  softened  grumous  state,  intermixed  rested,  or  is  m  a  high  degree  retarded. 
«ith  portioos  of  a  yellow  grey  or  whitish        The  for^:oing  puerperal  affections  of  the 

colour.     The  interior  of  such  coagula  may  uterus  exhibit  numerous  points  of  great  pa- 

coosbt  of  a  fluid  not  easily  distinguishable  thological  interest.     These,  even    m    their 

from  pus,  but  resulting  firom  metamorphic  milder  forms,  cannot  be  generally  regarded  as 

changes  io  the  fibrine,  subsequent  to  its  co-  purely  topical  affections,  for  they  commonly, 

apilation  within  the  vessels.     Or  the  veins  ra  their  progress,  become  associated  with  like 

amy  be  distended  by  a  brownish  sanies,  or  a  conditions  of  other  and  often  distant  organs, 

ydlow  or  greenish  yellow  viscid  pus,  so  that  whose  connection  with  the  origins^,  or  at 

upon  section  of  the  uterine  walls  numerous  least  principal,  seat  of  disease,  can  only  be 

coUecticms  of  the  latter,  resembling  separate  explained  upon  the  hypothesis  of  a  seneral 

abacesacsy  are  displayed*  dyscrasis  of  the  blood.     It  is  probable  that 

In  the  more  severe  cases  of  metrophlebitis  in  some  cases,  of  those^  for  emnple^  whose 

the  prctper  tissue  of  the  uterus  is  deeply  in-  commencement  is  appwemly  il^peadM  ^nni 

volved,  beiQg  discoloured  and  in  a  state  of  miasmatic  influences,  Imw 

disorgaoissfcion  and  putrescence  throughout  veric  matter  and  the  liki^l 

iu  entire  thickness ;  or  exhibiting  at  dtflTerent  of  the  b^ 
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topical  condition,  which  may  be  viewed  as  the  of  the  intestines,  which  are 

local  expression  of  the  former.     In  a  hurge  the  serous  structures,  a  Icsa  sthenic  fbroi  of 

number  of  instances,  however,  the  affection  exudation  is  usually  found,  the  cAmmni  cam* 

of  distant  parts  may  be  considered  as  the  re-  sisting  here  of  serous,  gclatiiioasi,  or  ponileac 

suit  of  a  secondary  blood  infection,  t.r.  of  a  exudations  (the  f  »nner  contribatiiiit  iargclf 

poisoning  of  the  blood  by  the  introduction  of  to  the  production  of  puerperal  diarriMBa),  ^sd 

some  pr^ucts  from  the  original  nidus  of  dis-  of  infiltrations  into  the  nocotts    and  m^ 

ease,  and  particularly  of  venous  pus  and  sanies  niucouM  areolar  tissues, 
in  metropnlebitts.*  Thene  various  exudative  prutcwi,  wlwae 

The  occurrences  which  immediately  ensue  preference  for  particular  ttasuea  is  prohaMy  m 

upon  the  act  of  parturition,  offer  a  r&uiy  ex-  part    determined    by    textural   pwiiliaraa^ 

pianatiun  of  the  mode  in  which  these  and  must  be  considered  as  eflbrts  to  Himin—c  the 

other  extraneous  matters  may  gain  access  to  dyscrasiai  materials  from  the  guiual  blood 

the  general  circulating  fluid. '  For  by  the  se-  mass,  and  they  will  continue  until  the  ex- 

paration  and  removal  of  the  placenta,  together  hauHtion  of  the  crasis  is  complete. 
with  a  laree  portion  of  the  decidua,  the  con«        The  qualitative  variations  observable  in  the 

tents  of  the  uterine  cavity,  couitisting  of  va-  products  bear  exact  relation  to  tbc  nature  d 

rious  puerperal  products  now  exposed  to  the  the  previous  infection,  and  of  the 

direct  influence  of  the  atmosnhere,  are  brought  arising  out  of  it.     The  character  and 

into  immediate  relation  with  the  patent  on-  also  of  the  first  effusions  may  matenafly 

fice  of  the  uterine  veins  terminating  upon  the  those  which  occur  at  a  later  pctiod  ;  Hot 

placental  space.    Through  these  a  copious  when  the  plastic  products  have  been 

reception  of  the  exudated  products  of  inflam*  abundantly  and  rapidly  formed,  and  the 

mation  or  of  septic  matters  resulting  from  brination  of  the  blood  conaequcntly  very 

decomposition  within  the  uterus,  or  of  in-  siderable,  the  extensive  diachaige  of  the 

fecting  mutter  derived  from  sources  still  more  nous  element  leavea  the  blood  so  aft 

external,  may  readily  take  place,  and  so  pro-  that  the  serous  portion  nay  then 

duce  either  the  pnmary  or  secondary  dys-  transude  through  the  walb  of  the 

erases  of  the  blood  just  noticed.  vessels,  and  in  this  war  are  prodiieed 


It  is  also  to  be  observed  that  independent  enormous  collections  oi  serous  or 

of  external  sources  of  a  blood  dyscrasis,  lent  fluids  which  sometimes  rapidly 

the  latter  may  be  occasioned  bv  an  accumuia-  the  advanced  stages  of  poerpcnl 

tion  of  effete  material,  resulting  from  the  tions,  occasionally  with  but  alight 

arrest  of  those  eliminative  processes  which  during  life  of  their  occurrence. 
constitute  so  lar^  and  important  a  part  of        Of  equal  or  greater    tntcre^ 

the  act  of  involution,  and  are  always  more  or  associated  pathological  phenomcnn 

less  impeded  during  puerperal  inflammation  ;  connected  with  secondary  phlefaitia, 

or  commonly  by  a  reflux  of  pus  and  sanies  seat  either  in  the  laiger  veins,  i 

formed  in  the  lanser  venous  channeb  in  the  capillary  system  of  vessels.  The 

case  of  metrophlebitis  already  mentioned ;  to  the  uterus  are  commonly  first 

while  some  of  the  worttt  forms  oH^  sepsis  of  the  and  from  this  fioint  the 

blood  are  those  which  result  from  deep  pros-  may  spread  either  by  direct  or 

tration  of  the  nervous  system,  occasioned  by  continuity  to  more  distant  vca^ 

exhausting  farms  of  parturition.  however,  the  reverse  order  of  the 

The  more  important  associated  morbid  pro-  or  it  affects  vessels  remote  from  the 

cesses  occurrini:  in  connection  with  pueq)eral  seat  of  inflammation,  as  in  the  cnodr 

inflammation  of  the  uterus,  which  it  may  be  geations,  and  inflammations  of  ihsKi 

necessary  here  to  notice,  consist  in  exuda-  producing  the  lobular  in&rctiooa,  and  mt 

tions  into  the  laiger  serous  sacs  and  synovial  advanced  inflammatory  sti^gca,  the 

burs«,  upon  the  mucous  membranes,  and  in  metastatic  abacessei  and  ^ougtha  of 

the  parenchyma  of  various  parts  and  organs ;  organs  and  tissues.     The 

and  of  deposits   within    the  larger  vessels,  circulation  arising  in  thete 

chiefly  the  veins  leading  from  the  uterus,  or  lation  of  fibrine  within  the 

in  the  capillaries  of  organs  often  far  removed  by  some  pathologists  as  the 

from  the  original  seat  of  inflammation.  others  aa  an  effect  only  of  ii  ' 

Ihe  effusions  upon  the  peritoneum  and  be  perhapa  ryrded  as  a  provision  fori 

pleura,  and  less  frequently  upon  the  pericar*  the  spread  of  the  infect wg  ffinda,  mmd  ft^ 

dium,  consist  of  fibrinous  and  croupous  ex-  venting,  to  a  certain  eatcnt,  their 

udations,  combined  often  with  copious  effu-  into  the  general  circulation, 
sions  of  serous,  purulent,  or  sero-purulent        In  the  larger  vensels,  fspeqaUy  in  thn 

fluids,  the  hitter  being,  perhaps,  often  the  nearest  the  point  of  primary  mft  itin^ 

resiUt  of  a  breaking  down  or  liquefaction  of  fibrine  is  found  under  varictta  eoadttona  «4 

the  croupous  fibrine,  and  its  conversion  into  a  cooguhitioo,  forming  lon|^  c}\ 

pus>like  fluid.     SimiUr  collections  are  found  as  in  crunil  phlebitia,  or 

in  the  synovial  membranes  of  the  larger  joints,  ted  roloratioo  dependa  upon  the 

especially  of  the  knee,  shoulder,  and  hip.  which  the  blood  corpnudea  nay 

While  upon  the  mucous  surfaces,  particularly  incorporated  in  its  several 

paler  yellow  colour,  upon  the 

*  Bokstaask J,  op.  at  voL  iL  same^  and  the  conseycut 
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the  (perhapf  effused)  fibrine.    The  centre  of  of  many  other  vertebrata  in  which  it  forms 

iheie  coagula  may  be  found  softened,  and  the  mesomttrium, 

containing  the  creamy  pus-like  fluid  which         7^  utero'tacral  iigameniM, —  From  the  pos- 

resaks  from  the  molecular  disintegration  and  terior  wall  of  the  uterine  neck  two  falciform 

liquefaction  so  commonly  observed  in  fibrinous  folds  of  peritoneum    proceed    towards  the 

clots.    Frequently  the  clots  are  of  a  less  rectum.    These  are  most  easily  seen  when  the 

consistent  texture,  being  of  a  dark  brown  or  parts  are  stretched.     Between  them  lies  the 

chocolate  colour,  or    reduced  to  the  con-  depression  of  variable  depth  known  as  the 

■istence  of  a  soft  pulp.    The  coats  of  the  retro-uterine  }K>uch,  or   space  of  Douglas, 

veins  rouy  be  thickened  and  adherent  to  the  When  the  peritoneum  is  removed,  these  folds 

contained  coagula,  or  covered  bv  fibrinous  are  seen  to  be  occasioned  by  two  correspond- 

]smin«  or    merely  blood-stained,    or    pre-  ing  bands  of  fibrous  tissue,  extending  from  the 

senting  no  deviation  from  the  natural  state.  substance  of  the  cervix  backwards  towards  the 

LIGAMENTS  OF  THE  UTERUS.  •f*^"''";  ^^  .^*'*^'*  ^^f^  *?  'f^^^^J^'   J^f 

AiA\jAin£ix^Ao  v/*   x«x^  ua.A^j«ui^  Strength  vanes  considerably  in  dmerent  sub- 

These  terms  are  applied  to  several  dupli-  jects ;  so  that  when  not  much  developed  they 
catures   of  peritoneum,  containing    variable  may  be  overlooked.    The  imporUnce  of  these 
qusntitics  of  fibrous    and    muscular  tissue,  ligaments,  or  rather  fibrous  bands,  has  perhaps 
which  serve  to  connect  together  the  uterus  not   been  generally  sufficiently  appreciated, 
and  its  appendages  and  to  limit  the  motions  of  From  their  position  and  connections  it  cannot 
these  paru  within  the  pelvis.    They  are  dis-  admit  of  doubt  that  they  are  intended  to  re« 
tioguisbed  as  the  broad,  the  rtmnd,  the  uUro-  strain  the  motions  of  the  uterus,  —  to  prevent 
sacral,  and  the  yUro^vencal  ligaments.  it  from  being  forced  upwards  in  the  act  of  con- 
Tie  broad  iigameni.-^The  fold  of  perito-  junction,  and  especially  to  limit  the  descent 
neum  in  which  the  uterus  is  contained,  after  of  the  organ  in  erect  postures  of  the  body, 
investing  the  fundus  and  anterior  and  posterior        The  utero-vencai  i^amen/s.— Opposite  to 
walls  oi  tlie  organ,  passes  off  laterally  in  the  the  point  of  junction  of  the  body  and  neck  of 
form  of  a  double  lamina  that  extends  from  the  uterus,  where  the  peritoneum  is  reflected 
each  uterine  border  horizontally  outwards  as  forwards  on  to  the  bladder,  are  commonly 
&r  as  the  aides  and  base  of  the  pelvis,  to  which  observed  two  slighter  lateral  folds,  containing 
it  is  attadied.     Thus  a  vertical  septum  is  bundles  of  fibrous  tissue.    These  constitute 
formed,  which  divides  the  cavity  of  the  pelvis  the  anterior  or  utero-vcsical  ligamenU. 
transversely  into  two  chambers;  the  anterior        The  round  or  sub-pubic  ligament:  Ugameu' 
and  shallower  one  containing  the  bladder,  the  turn  roiundum,  ligamenium  uteri  teres. — This 
posterior  »nd  deeper  holding  the  rectum  and  a  ligament  consists  of  a  flattened  chord  or  band 
portion  of  the  small  intesUnes.     The  uterus  of  muscular  and  fibrous  tissue,  which,  traced 
occupies  the  middle  of  the  septum,  while  the  from  below  upwards,  proceeds  from  the  in- 
kteral  extensions  of  it  form  the  broad  /iga-  temal  inguinal  ring  in  a  curved  direction  to- 
wm/ of  either  side.    ^«.  368.  and  404./.  wards  the  superior  angle  of  the  uterus  on 
AtUche<l  to  the  upper  border  of  the  broad  either  side,  where  it  is  inserted  in  front  of  and 
ligament  are  three  folds,  termed  lesser  winn.  a  little    below    the    commencement    of  the 
The  central  and  superior  of  these,  which  is  the  Fallopian  tube.     (^«.  404.  and  418.)     The 
laraest,  cositains  in  its  free  falciform  edge  the  ligament    of   the    right    side    is    commonly 
Fallopian  tube,  and  at  its  base  a  portion  of  the  shorter  than  that  of  the  left :  hence  it  hap-, 
parovariunn.    It  has  been  already  described  as  pens    that    in    pregnancy   the    uterus  more 
the  mesentery  of  the  tube.     The  smaller  pos-  often  inclines  to  that  side.    According  to  Mr. 
tcfior  fold  invesu  the  ovary  together  with  iu  Rainey*,  the  round  ligament  arises  by  three 
proper  ligament ;  while  the  third  or  anterior  fasciculi  of  tendinous  fibres :   the  inner  one 
fold  is  inctined  obliquely  towards  the  body  of  from  the  tendons  of  the  internal  oblique  and 
the  uterus,  and  constitutes  the  covering  of  the  transversalis  muscles  near  the  symphysb  pu- 
round  ligament.    Between  the  lamina:  which  big.  the  middle  one,  from  the  supenor  column 
form  the  principal  or  lower  portion  of  the  broad  of  the  external  abdominal  ring,  near  its  upper 
ligament,  as  well  as  within  the  alae,  are  found  part ;  and  the  external  fasciculus,  from  the 
the  blood-Tessels,lymphatics,and  nerves  which  Inferior  column  of  the  ring,  just  above  Giro- 
supply  the  uterus  and  its  appendages,  together  bemat's  ligament.     From  these  attachments 
with  a  variable  amount  of  fibrous  and  un-  the  fibres  pass  backwards  and  outwards,  soon 
striated  muscular  tissue  that  serves  to  connect  becoming  fleshy:    they  then    unite    into  a 
the  almioflt  together.  rounded  chord,  which  crosses  in  front  of  the 
Thia  atructure  should  be  regarded  as  a  me-  epigastric  artery,  and  behind  the  lower  border  of 
sentery  father  than  a  ligament  of  the  uterus,  the  internal  oblique  and  transversalis  muscle , 
It  serrea  to  invest  the  uterus  and  its  appen-  from  which  it  is  separated  by  a  thin  layer  of 
dagea  with  a  common  peritoneal  covering,  and  fr^cia  continuous  with  the  fa>cia  transversalir  : 
to  protect  these  paru  and  attach  them  to  the  jt  then  gets  between  the  layers  of  peritoneum 
pdria,M  the  mesentery  atUchcs  the  intestines  forming  the  broad  ligament,  along  which  it 
to  the  spine;  while  the  intenpace  of  the  folds  passes  backwards,  downwards,  and  inwanls 
Mificea   for  the  conveyance  of  vessels  and  to  the  point  of  insertion  already  de--^*^ 
nerrea.     Hie  resemblance  to  a  mesentery  is 

more  obvious  in  the  bicomed  and  intestiniform       •  On  the  Structure  and  Use  of  i 

utema  of  the  mammalia  generally,  as  well  as  Rotondom  Uteri,  Phil.  Trsns.  p.  61 
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The  round  ligBoient  is  composed  of  smooth        CompatiHim, — The  walls  of  the  ngint  ire 

muscular  fibre,  derived  from  the  uterus,  and  of  variable  thickness  in  dilierem  parts,  the 

arranged  in  bundles,  surrounded  by  connective  average  bein^  l^'\     They  are  composed  ol 

tissue,  of  striated  muscle,  continuous  with  that  three  coats.  The  outermost  of  these  is  fbnanl 

of  the  abdominal  parietes,  and  of  blood-ves-  of  fibrous  tissue,  tntenniied  with  an  abaadiacY 

sels,  lymphatics  and  nerves.  of  elastic  fibre.     Beneadi  this  is  a  secoad  or 

The  peritoneal  covering  of  the  round  liga*  muscular  coat,  containing  unstriped  aioscobr 

ment  is  occasionally  prolonged  in  young  sub-  fibre  and  fibre-cells,  which,  during  pregasDa, 

jects  at  its  lower  part  through  a  portion  of  the  undergo  a  development  aioiilsr  to  that  of  the 

incuinal  canul,  where  it  forms  the  canal  ofNuck,  uterine  fibre.     Tne  third,  or  innennost,  ■  tbr 

This  is  usually  obliterated  in  adults,  where  the  mucous  coat,  composed  of  a  dense  coaaective 

arrangement  of  the  tendinous  part  of  the  round  tissue,  with  much  admixture  of  elastic  fibre, 

ligament  just  described  serves  to  close  the  in-  to  which  is  due  a  great  part  of  that  cbsncitr 

ternal  ring,  and  to  prevent,  in  a  great  measure,  and  distensibilitv  with  which  the  vagias  b  «d- 

the  occurrence  of  inguinal  hernia  in  the  female,  dowed.     Imbedded  in  the  substance  of  the 

The  persistence  of  this  canal  probably  leads  mucous  membrane,  which  is  covered  by  iqw- 

Co  the  abnormal  descent  of  the  ovary  into  the  mous  epithelium,  are  numeroos  motifu\j»* 

labium,  constituting  hernia  of  the  ovary  (see  follicles. 

p.  574.); — an  occurrence  exactly  comparable        Internal  ntrfree, — Upon  the  inner  nrfi^T 

with  the  normal  descent  of  the  testis  into  the  of  the  canal  the  mucous  membrane  istbrovs 

scrotum  of  the  male.  into  folds,  which,  in  the  Tirgin,  fonn  DiiawnK,« 

closely-set  transverse  rugae,  that  are  armer J 

VAGINA.  with  a  certain  approach  to  regularitT,  uA 

Normal  Anatomy  sometimes  exhibit  a  central  connccttoK'Naeu' 

raph6,  forming  the  columtut  rmganm,  apcn 

Syn.  Vulwh-uterme  raim/.  — The  vagina  con-  the  anterior  and  posterior  walls.    At  tke«idn 

stitutes  a  flattened  cylindroid,  extending  fi-om  of  the  vagina  these  folda  are  less  pronaifBi. 

the  vulvar  orifice  to  the  neck  o^  the  uterus,  and  take  an  oblique  or  longttucftmU  directm 

It   lies  entirely  within  the  |>elvis,   between  In  some  subjects  the  rug«  are  covered  h.  or 

the  bladder  and  rectum,  running  very  nearly  are  chiefly  composed  of,  abort,  crowded  trf- 

in  the  direction  of  the  axis  of  the  pelvic  outlet,  rucose  papills,  intermixed  with  olhen  wg*f 

but  having  a  slight  curvature  forwards.     The  filiform.     They  become  larger  towardi  tbr 

orifice  of  the  vagina  is  bounded  anteriorly  vaginal  orifice,  where  they  aomefimes  take  or 

by  the  vestibule,  laterally  by  the  nymphor,  and  form  of  little  leaflets,  reaerobling  the  »ittr 

posteriorly  by  the  hymen.   The  upper  or  blind  fimbrise  of  the  Fallopian  tube,espedaUy  dboc< 

extremity,  termed  the  fornix,  receives  the  va-  the  meatus  urinarius.    After  nuaiero»acts 

ginal  portion  of  the  uterine  neck,  which  is  not  parturition,  as  well  as  fixMn  frequent  ntm^ 

placed  exactly  at  the  termination  of  the  canal,  course,  the  folds  Ixxome  oblicerated,  aad  c-sr 

but  apoears  as  if  it  were  let  into  its  upper  inner  surface  of  the  vagina  is  reodcfcd  nnri 

^■'^  0%'  4^33.).  or  entirely  smooth. 

DmenMhnt, — The  vagina  is  capable  of  con-        Arteriei.-^A  special  artery  uanatty  cxis»  t*< 

aiderablc  extension.     It  varies  in  dimensions  the  vagina,  which  may  arise  either  frosi  t^ 

in  different  subjects.     In  the  ordinary  virgin  hypogastric,  internal  pudic,  middle  h««** 

sUte,  the  anterior  wall,  which  is  the  shorter,  rhoidal,  or  even  from  the  obturator.  Froaifw 

measures,  firom  the  median  tubercle  of  the  of  these  origins  the  arterrdeaceodsalon^eri 

vagina  to  the  anterior  lip  of  the  uterus,  less  side  of  the  vagina,  ginne  olT  in  its  cn^ 

than  two  and  a  half  inches;  and  the  posterior  numerous  branches,  which  inoaevlale  ia  tlv 

wall,  from  the  centre  of  the  vulvar  orifice  to  recto- vaginal  septum  with  those  of  the  oi* 

the  end  of  the  fornix,  three  inches.      The  posite  side.     Near  its  extremity,  the  srtcr 

transverse  diameter,  in  the  natural  state  of  the  sends  off  a  considerable  branch  to  the  balb  «< 

canal,  which  is  flattened    from  before  back-  the  vagina,  and  after  supplyti«  the  cit(v-« 

wards,  so  that  the  anterior  and  posterior  walls  organs,  it  terminates  by  inoacunbng  wib  tk 

are  in  contact,  measures  ordinarily  one  inch  artery  of  the  o|>Posite  side,  between  the'   ~ 

and  a  quarter.    But  when  the  canal  is  dis-  and  rectum.     One  or  two  aenaiale  hi 

tended,  and  after  the  birth  of  many  children,  are  generally  found  to  arise  IroB  the 

these  dimensions  may  l^e  much  exceeded.  artery.     These  descend  beCweea  the  Ma^ 

External  iutface, — The  following  are  the  and  the  vagina,  supplying  branchca  Id  ^^ 

retaticins  of  the  external  surface  of  the  vagina,  those  parts.     An  abundant  and  inoirsie  *^ 

Anlerhrfy,  it  is  connected  to  the  urethra  and  work  is  formed  in  the  vagiiial  waBi  b«  :k* 

base  ofthe  bladder  by  areolar  tissue.  I^lrralfy,  ramifications  of  the  smaller  veieh  ^t*^"" 

it  is  in  relation  with  the  root  of  the  broad  ligti-  fit>m  these  sources,  which  imeqwMttaie  tfe 

ment  and  the  pelvic  fascia.    P&tlerhrfy,  in  Uie  several  coats  down  to  the  mttcoos  ■iiahai 
first  part  of  its  course,  it  is  covered  bv  the  pe-        Kefni.—  The  veins  which  collect  the  ba^ 

ritoneum,  forming  the  anterior  wail  of  the  from  the  labia,  constrictor  araades,  asd  .-v^ 

retro-uterine  pouch,  or  space  of  Douglas  :  cous  membrane  of  the  vagins,  and  i«^  <^ 

secondly,  where  the  peritoneum  ceases,  and  erectile  tistiue  formmg  the  vaginal  bab,  i^^ 

for  about  half  its  course,  it  is  united  to  the  to  form    a   considerable    pitxm,  si|«^ ' 

rectum;  and  lastly,  it  is  separated  fi-om  the  around  the  vulvar  orifice  tenned  the^sp* 

latter  by  the  thickness  of  the  perineum.  plexus.    From  this  |4exiia  toamhu  p**  "^ 
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the  vesical,  and  hsroorrhoidal,  and  uterine  congenital.  When  the  obstruction  is  com- 
plexuses  ;  the  blood  being  finally  collected  by  plete,  retention  of  the  menstrual  fluid  results. 
large  veins  which  empty  themselves  into  the  DUplacemenis.  —  The  vagina  may  be  alto- 
internal  iliacs.     Figi»  488.  and  483.  gether  displaced  from  the  pelvis,  or  it  may 

The  Lynmaiict  are  those  which  are  common  simply  have  its  normal  direction  altered  within 

to  the  bladder,  cervix  uteri,  and  lower  part  of  that  cavity.     Prolapsus  of  the  vsgina  occurs 

the  rectum.     They  terminate  in  the  pelvic  sometimes  alone,  but  it  is  more  often  com- 

glands.  bined  with  procidentia  or  inversion   of  the 

The  Nerves  are  derived   from   the  pelvic  uterus  (Jig,  469.).     In  any  of  these  cases,  if 

plexus,  which  contains  a  large  proportion  of  the  prolapse  is  permanent,  the  vaginal  surface 

lubukr  fibres,  derived  from  the  fourth  and  loses  altogether  the  character  and  appearance 

fifth  sacral  uerves.  of  a  mucous  membrane,  acquiring  a  thick 

Usei  of  the  vagina,  —  The  vagina,  during  cuticular  covering,  and  assuming  the  condition 

copulation,  serves  for  the  reception  of  the  of  ordinary  integument.  In  retroversion  of  the 

nale  intromittent  organ,  and  for  the  lodge^  uterus,  the  vagina  is  drawn  upwards  and  for- 

meot  of  the  seminal   fluid   in   such  a  posi-  wards,  its  extremity  lying  biehind  the  pubic 

tion  as  to  fiicilitate  the  introduction  of  that  symphysis.  (1^.468.)  In  hernia  of  the  uterus, 

fluid  into  the  uterus.*     During  menstruation  the  vagina  is  diverted  from  the  median  line  to- 

the  vagina  gives  passage  to  the  catamenia.  wards  one  or  other  side  of  the  pelvis,  and  may 

In  labour  it  transmits  the  foetus  and  secun-  be  partly  included  in  the  hernial  sac. 

dines,  and  subsequently  the  lochia.  SoluHonM  of  conHnuUj/.  —  Laceration  of  the 

.                    .                               ,.  vaginal  walls  may  occur  during  obstructed  la- 

Abnormal  Anatomy  op  the  Vagina.  tour,  and  is  then  frequently  associated  with 

Anomalies.  —  Congenital    absence    of  the  rupture  of  the    uterine   cervix.      Fistulous 

vagina  is  not  very  rare.     The  entire  vagina  openings  into  the  bUdder,  and  sometimes  into 

may  be  wanting ;  so  that  on  separating  the  the  rectum,  are  occasioned  by  sloughs  con- 

labia  no  trace  appears  of  a  canal  leading  to  sequent   on    protracted    labour.      Fistulous 

the  uterus  ;  or  the  canal  may  be  so  narrow  as  cloacs  are  also  commonly  formed  in  advanced 

only  to  admit  a  probe  or  quill ;  it  may  be  very  stages  of  cancer  (Jig.  479.). 

frhort,  terminating  in  a  eui  de  sac,  or  it  may  Injiammation  of'  the  vagina,  —  Vaginitis,  — 

open  into  the  urethra  or  rectum.     The  latter  This  occurs  both  in  the  acute  and  chronic 

malformation  has  not  always  prevented  preg-  form.     It  may  present  the  character  of  be- 

nancy,  even  when  combined  with  an  entire  nignant  catarrh,  or  of  a  specific  blenorrhoea 

absence  of  the  external  organs.  (gonorrhoea).     In  the  more  acute  form  the 

A  vertical  septum  occasionally  divides  the  mucous  membrane  is  highly  vascular,  and  is 
vagina  through  a  mater  or  less  portion  of  its  sometimes  excoriated,  from  excessive  shed- 
course.  This,  when  complete,  produces  the  ding  of  epithelium.  The  discharge  presents 
double  vagina  with  double  hymen  (/g.  461.).  variable  characters,  from  the  viscid  yellow 
The  septum  may  cease  at  a  variable  distance  puriform  mucus,  to  the  creamy,  milk-like,  or 
from  the  vaginal  orifice,  the  fornix  and  upper  thin,  nearly  watery,  fluid  (ieucorrhaa), 
pArt  remaining  single  ;  or,  contrurily,  the  for-  Croupous  exudations  occasionally  form  upon 
nix  may  show  signs  of  division,  while  the  the  vaginal  mucous  membrane,  chiefly  in  con- 
lower  part  of  the  tube  remains  single.  The  nexion  with  typhoid  exanthematous  or  puer- 
ftepuim  is  almost  invariably  in  the  median  peral  processes. 

line,  but  the  more  frequent  use  of  one  or  Epithelial     destjuamalion,  —  Occasionally 

other  channel  in  parturition  or  sexual  con-  the  entire  epithelial  coat  of  the    vagina   is 

Junction  may  give  to  them  an  appearance  of  thrown  off*,  forming  a  membranous  cast  of 

unequal  development.  that  canal.     Severid  of  these  casta,  may  be 

Transverse  membranous  septa  sometimes  found,  one  contained  within  another.    Their 

u«M  across  and  obstruct  the  vagina  more  or  discharge  may  be  accompanied  by  symptoms 

less  completely.     These,  though  they  do  not  resembling  those  of  dysmenorrhcea ;  but  more 

oecessanly  prevent    impregnation,  for   they  particularly  by  an  intolerable  itching  or  sensa- 

stfe  seldom  absolutely  impenorate,  may  so  far  tion  of  crawling  in  the  vagina.    They  are 

impede  labour  as  to  require  division.    They  composed    entirely  of  dense  vaginal  tessel- 

occur  at  various  points  within  the  canal ;  at  lated  epithelium.* 

»  abort  distance  firom  the  orifice,  or  as  high  Serous  and  sanguineous  inJUtraHon  into  the 
^  as  the  level  of  the  utero-sacral  ligaments,  mucous  and  fibrous  coats  of  the  vagina  takes 
Tbey  consist,  for  the  most  part,  of  natural  place  occasionally  during  protractd  labour, 
Iblda  unusually  developed,  or  they  result  from  producing  considerable  tumefaction,  and  con- 
accident,  as  inflammauon  or  ii\jury  consequent  sequent  narrowing  of  the  canal.  In  this  state 
oo  difficult  labours.     8ome  of  those  coniitric- 

tiooa  which  occur  near  the  orifice  are  doubt-  *  I  have  given  a  description,  with  several  illus- 

Icaa  the  conaequence  of  inflammation  of  the  traUve  figures,  oftbese  epithelial  casts  of  the  Tsgina, 

vulva  and  vagina  in  infancy.f     Atresia  of  the  "^™?  ""[  ^^f*»  '°i*"^«  "*»  the  epitbelium  of  the 

; «,-« Tk...  ktt  .^^..;*Li  ^m  ;»  «,«.,  u-  vaginal  portion  of  the  cervix  aten,  in  Beale's  Ar- 

vaginn  may  thus  be  acquired,  or  it  may  be  chrveso/Medicine,for  April.  1868.    I  suspect  that 

the  natnre  of  these  bss  been  orerlooked,  and  that 

*  Sea  InSMUiATiON,  p.  671.  they  have  been  confoanded  with  the  trae  dytmenor- 

t  Thesa  cases  are  sometimes  recorded  as  examples  rbceal  membrsDes  which  consist  of  the  Uniog  mem- 

wi  inparfcrau  hymen.  bnme  of  the  ntenis.    SwJUf,  44S. 

X  s  d 
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the  vaginal  walla  are  eBsilj  lacerable,  or  if   the  front  of  the  pdvii 

lire  pen  readilj     under  tlie  general  term  vulva  or  ftdnitm. 


subjected  ti 


The;  m  iiwkM 


which  extend*  from  the  mom  Tenrrii  to  ibr 
1ic  tuIts  codmm*  of  the  Ukm- 
_       \.  Iiibia,  clitoii*,  njinpte^  nfli- 
bule,  vaginal  oriGce,  and  h^men. 

Thb    Monr    Vkhkris    form  «  dfUj 
rouniled  or  flattened  eiuirkence,  of  tinB| 


II  ihe  VB^nal 
walla,  but  many  of  the  absceases  which  burst    ing  ports,  v 
into  that  canal  have  their  origin   in   pelvii      '    ' 
cellulitis,  or  in  inflammation  of  other  itruc 
ture*  external  to  the  ta^na. 

UUxratimt.  —  The  minute  aphthout  ulcer 
which  are  doited  over  the  surface  of  (he  va 

gina  originate  in  follicular  inflammation.  The  aeparated  from  tlie  abdomen  by  a 
more  extensive  and  irr^ular  ulcers,  except  furrow.  It  iacompOKdof  adipoaeudGbceai 
those  which  form  upon  the  more  expoaed  tiMue,  covered  by  bttpiment.  The  lattir 
parts  when  the  vagina  is  inverted,  as  in  proci-  containi  many  aeboceous  and  hair  Uttdci. 
dentin   uteri,  are  usually  either  syphilitic  or    The  hair  is  not  developed  until  the  ige  M 


outline,  covering  the  tymphj'aii  aad  honnt- 
li  of  the  pubei.     In  &t  nliiecti  it 


Gangrene  of  the  vagina  occurs  in  coi^unc- 
tion  with  gangrene  of  the  vulva  in  septic  puer- 
peral process^  ;  or  it  results  from  pressure 
)u  protracted  labour.  Spontaneous  gangrene 
occurs  also  occasionally  in  infants  and  young 
children. 

(^It  and  lumonri,  —  The  former,  if  of  small 
site,  may  result  from  obstructed  uiucous  fol- 
licles i  but  more  often  the  larger  cysts  arise 
hi  situHtions  externul  to  the  vagina,  and  pro- 
trude into  its  canal.  In  the  same  way,  Rbrous 
or  osseous  tumours  growing  from  the  pi^rins- 
teum  or  ligaments  of  the  pelvis,  ovarian,  or 
even  uterine  tumours  may,  by  pushing  before 
them  the  wnlls  of  the  vueina,  protrude  mto  the 
canal.  Vaginal  cyatoceie  and  rectocele  occur 
in  a  similar  manner.  The  tumours  which  lie 
free  within  the  vagina  are  chiefly  uterine  polypi, 
or  cancerous  tumours  of  the  cervix  or  of  tne 
vagina  itself.  The  uterus,  when  partly  in- 
verted, also  forms  a  tumour  occupying  the 

Cancer  may  originate  in  the  vagina,  although 
it  more  often  constitutes  an  extension  of  the 
same  disease  from  the  uterus.  In  either  case 
it  appfan  most  commonly  as  medullary  can- 
cer, taking  the  form  of  tuberculated  masse*  or 
ridges,  which  narrow  or  obstruet  the  passage, 
and  quickly  pass  through  the  stages  that  cha- 
racterise the  ordinary  progress  of  uterine  cati- 
cer.  The  surrounding  parts  become  infiltrated 
with  cancer  matter,  and  the  vagina  is  fixed  in 
the  pelvis,  ulceration  of  the  wall*  and  fistulie 
resulting.  Uccasionally,  at  the  commencement, 
this  (liseuse  appears  in  the  form  of  soft,  rapidly- 


pulierty. 


r«.4eo. 


Hxitrnal  oigitiu  nf  gemrraliom,  amd  rtmrn^i^'^  ■" 

I,  labium  of  l»ft  side  (that  of  lb*  ii«*t  ■*-  - 
divided  and  panlv  mnoved  to  aspos*  tW  '»** 
uid  vnlva-viginal  gland);  ■>.  imapka;  r.  rv* 
ditoridii;  tie,  pRUDtium  diloridMi  t  vaiil**' .  •- 
-      -       -^  iBm-nCi*- 


VHgina 
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the  upper  and  posterior  wall 
(vUtoiu  ooncer). 

Thr  Lasi*, 

Xiah  them  from  the  lewer  I 
;,  are  two  kyminetrical  lu.i"'"" 
SvH,  Fa/tw.  /"(wtnrfBiM.— These  parts  per-  folds(j%.  480.  i/).  placed  orteoo  eilb«f<^' 
form  subordinate  offices  in  the  act  of  repro-  the  rima  or  fissure  which  leads  to  tbe  vipst 
duction.  They  are  in  no  way  concerned  in  The  labia  vary  considerably  in  si»!a«l(ww  " 
gestation,  and  only  slightly  in  menstruation  different  subject*.  In  atout  adults  thry  »  ' 
and  pw-lurition.  They  are  associated  with  and  fleshy,  closing  the  vulvar  «>ftfice.«^*"' 
the  Tftgina  in  the  act  of  copulHlion,  which  cealing  the  rest  of  the  gcocntirt  af^ 
ba*  for  its  object  insemination,  or  the  con-  which  they  serve  to  protect.  la  the  apt!  •>■ 
veyance  of  the  seminal  fluid  to  the  internal  labia  become  shrivdlcd  and  the  oy^*  f^ 
The  parts  which  serve  t rude  between  ibem,  as  ihe^  also  ««»»■■ 
■  I  infants  and  young  autyecbb  TV  »*' 
ce  of  each  IJMuki  is  co«pc*ed  rf  <^' 
inti^ment,  whitb  at  theafvrfp*^.' 


to  eatablish  this  relation  between  the  sexes, 
with  the  excq>iion  of  the  vagina,  are  placed 
external  to  the  body,  and   are   attached   to 
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bMoniM  cohered  with  hair.     Along  ihe  line  scrted  into  the  crura.     Thev  have  the  lanie 

of  appotition  of  (he  two  labia,  where  ihe  rima  relations,  and,  according  to  Kobelt,  are  Tully 

ia  forined,  (he  hair  and  integument  cease,  and  as  long  as  in  the  male  (^.  483.  nl. 

the  Diucoui  membrane  cummon  to  the  real  of  Blood-vrueli.  —  Two   dirryal  arlrriri   (_fig. 

the  jtencTiitivc  canal  commences.     From  this  4S1.A), running  along  theupper  surfaceof  the 
point   inwards  the  surface  of  the  labium  is 


r  pink  colour,  a 
here  liimlaheil  with  numcroiiii  muci parous  ami 
xbaceous  rotliclen,  which  beilew  (he  parts 
with  an  odorous  aecrelinn,  and  preserve  their 
constant  moisture.  The  labia  are  united 
sboTe  by  a  slight  frenulum,  termed  the  an/e- 
rior  ffoarwiiiurr,  while  below  they  are  con- 
nected, at  ihe  aiilerior  margin  of  the  perineum, 
by  s  broader  poilerior  cvmmisnire.  When  the 
parts  are  here  drawn  asunder,  a  second  fold 
■ppean  within  the  former,  Just  below  the 
entrance  of  the  vagina.  The  transverse  boat- 
■haped  furrow  between  these  constitutes  the 
fitia  DBmadarit.  Beneath  the  cutaneous  and 
mucotis  covering  of  the  lubia  in  (bund  a  layer 
of  darlnid  tissue,  the  rest  of  their  aiibstance 
being  fbrmed  of  loose^rouf  and  adipoie  tissue. 
"nie  labia  represent  the  scrotum,  nbii'h  in 
the  BMrly  fdtus  ii  dtvided  into  two  halves.  A 
raphe  indicaten  in  the  male  the  line  of  their 
■ubseouent  confluence.  In  the  female  the 
I  wo  Halves  remiin  permanently  separate. 
The  normal  descent  of  the  teslu  into  the 
scrotum  in  the  male,  nbout  the  seventh  month 
of  intm-uterine  life,  is  represented  by  the  ab- 
normal descent  of  the  ovary  into  the  labia  of 


F.g.  +81. 


nsi  neroia.     (Sec  p.  &7i.) 

When  the  labia  are  drawn  asunder,  the 
rlitorii,  the  vestibule,  nymphs,  and  vaginal 
onlice  are  brought  irjto  view. 

Thb  Cu-roKis  (Jig:  *Sl.  and  488.),  in 
genenl  fortn  and  composition,  resembles,  on 
■  dnninutive  scale,  the  penis,  but  it  is  deficient 
in  (omeorihc  parts  whicii  com|)osc  the  latter 
organ.  The  clitoris  lies  in  the  upper  part  of 
ihe  vulvar  fissure,  concealed  between  the 
labia,  and  encased  in  a  fold  of  mucous  mem- 
brane, the  lower  border  of  which  forms  a  hood 


TV  dilarii  (mbrgnf  4  diamtiert.')    (AJUr  KaMl.) 

a,  body  i  ii,  angle  or  cnrvstarc ;  c,  g'snt :  rf,  vttia 

dortslu)   (,  *up«rfiris]    vtins   emerging   ftoni   the 

root  of  the  B'sni,  and  fg,  veins  of  d»p«r  origin. 

donsl   irUry 


^    ___^  ru.-,^  L~.  ~.v.  ". - plmus  termed  pus  intermedia 


',jia.  488.)j  (,  communifiting  renoiii 

.  ■      ■       .  ■  -      • .  ,  ,•■-".        -     •  orincn  mweeu  tbe  sbni  cliloridi)  end  pits  inler- 

thst  terminates  just  above  the  superior  com-  ^^j;, .  ^  .«^ding  venous  cansit  ptweeding  tmm 

missure  of  tbe  nymphv,  and    allows  the  ei-  the  par*  inlenntdia  (*)  to  the  onder  mrfsce  of  tbe 

Iremitj  only  of  the  organ  to  appear.     When  body  of  Ihe  clitoris ;  ■  a  ind  »,  tittnl  branches  of 

this  covering  is  removed,  the  clitoris  is  seen  commnnicaUon  Ixiween  the  vesnls  Isii  named  snd 

to    consist    of   the    following    parts :    vis.    a  th.  vena  dorsslis; /..Te.ns  f™n  the  Ubi^  snd  r. 

,,    .  .  ,         jjT       .^1       \  from  the  n3inpbK  and  frenuJum   clitondis,   which 

•mall    imiierfarate  gtatit   (Jig.  481.   r).   com-  „„,  ,^8  pi„  intermedial  o.  irtcrisl  brunches  cor- 

posed  of  'pongy  erectile  tissue,  and  covered  nuponding  with  the  pars  intemiedls  and  commu- 

by   a    highly    sensitive    mucous    nirnibrane,  nlcatiog  veinti  >,  fretialnmclitDridit. 
which  is  abundantly   supplied   with   nerves  t 

this  (cmiiMtes  the  fi^  eitremity  of  the  organ :  clitoris,  supply  the  glans,  from  which  the  blood 

a  My  (fig.  481.  b),  consisting  of  two  cor.  is  again  collected  by  superficial  veins.  emer]g)i)g 

flora    tmemota,     united    along    the   median  from  the  root  of  the  alans  at  e,  and  by  otlirts 

line,  aftd  invested  by  a  fibrous  tunic.     The  having  a  deeper  origin  at  /.     These  transmit 

body    extends    upwards    and    backwards  to  the  blood  to  the  vma  dortaSi,  tf.     From  the 

a  point  a  little  above  the  centre  of  the  pubic  cavernous  bodies  the  blood  is  also  collected 

arch.  Here  it  makes  a  sudden  downward  curve,  by  a  series  of  vascular  canals,  of  which  an 

and,  after  dividing  into  two  irura,  is  attached  nccount  will  be  presently  given, 
by  theac  beneath  the  iscio-pubic  rami  of  cither         A'emw.  —  The   clitoris   is   richly  endowed 

"iiie.     OppoMte  the  point  of  curvature,  a  flat-  with  ■«■«■*.  ii,  which  are  rr/alirrfy  three  or 

tened  nupnuory  ligament  attaches  the  body  four  times  larger  than   those   of  the    penis 

of  the  clitoris  to  the  pubic  symphysis.     Two  They  pass  along  the  sides  of  the  clitoris,  cac 

iscbio-CBvemous  miucles  (errdont  cbtoMci),  dividing  usually  into  three  branches,  the  nil 

coapoMd  of  striped  muscular  fibre,  are  in-  mate  rainificalions  of  which  lose  theiiiselv' 
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topical  condition,  which  may  be  viewed  as  the  of  the  intestines,  which  are  later  ifciad  ihM 

local  expression  of  the  former.     In  a  large  the  serous  structures,  a  less  tthcnic  lum  of 

number  of  instances,  however,  the  affection  exudation  is  usually  found,  the  eAisioa  ooa* 

of  distant  parts  may  be  considered  as  the  re*  sisting  here  of  serous,  gdatinoin,  or  porvlcat 

suit  of  a  secondary  blood  infection,  t.  r.  of  a  exudations  (the  firmer  oontributioK  bijrij 

poisoning  of  the  blood  by  the  introduction  of  to  the  production  of  puerperal  dianhas),  and 

some  prmlucts  from  the  original  nidus  of  dis-  of  infiltrations  into  tlie  omcoos  sad  nb- 

ease,  and  phrticularly  of  venous  pus  and  sanies  nuicouH  areolar  tissues, 
in  metropnlebitis.*  Thene  various  exudative  proccsMs,  vboie 

The  occurrences  which  immediately  eawe  preference  for  particular  tissues  is  probaM;  n 

upon  the  act  of  parturition,  offer  a  r^y  ex*  part    determined    by    textural  pecuhsntm^ 

planation  of  the  mode  in  which  these  and  must  be  considered  as  efforts  lo  ekmtnaie  ikc 

other  extraneous  matters  may  gain  access  to  dyscrasidl  materiab  from  the  geneni  iAoai 

the  general  circulating  fluid.     For  by  the  s^  mass,  and  they  will  continue  untfl  the  a* 

paration  and  removal  of  the  placenta,  together  hauKtion  of  the  crasis  is  complete. 
with  a  laree  portion  of  the  decidua,  the  con-        The  qualitative  variations  observable  ia  tW 

tents  of  the  uterine  cavity,  consisting  of  va*  products  bear  exact  relation  to  the  aatsie  c( 

rious  puerperal  products  now  exposed  to  the  the  previous  infection,  and  of  the  dy«enia 

direct  influence  of  the  atmosphere,  are  brought  arising  out  of  it.    The  character  sad  moit 

into  immediate  relation  with  the  patent  on*  also  of  the  first  effusion*  may  materiidli  rfed 

fice  of  the  uterine  veins  terminating  upon  the  those  which  occur  at  a  later  poiod ;  far 

placental  space.    Throueh  these  a  copious  when  the  plastic  producta  have  beea  im 

reception  ot  the  ex udated  products  of  inflam*  abundantly  and  rapidly  formed,  and  the  <ki> 

mation  or  of  septic  matters  resulting  from  brination  of  the  blood  consequently  rciy  cw- 

decomposition  within  the  uterus,  or  of  in*  siderable,  the  extensive  discharge  of  the  M> 

fecttng  matter  derived  from  sources  still  more  nous  element  leavea  the  blood  so  auomsfei 

external,  may  readily  take  place,  and  so  pro-  thai  the  seroos  portion  may  then  tpttdir 

duce  either  the  pnmary  or  secondary  dys-  transude  through  the  vralk  of  the  capdhn 

erases  of  the  blood  just  noticed.  vessels,  and  in  this  way  are  prodnesd  tboc 

It  is  also  to  be  observed  that  independent  enormous  collections  of  aerovs  or  sero'fstfs- 

of  external  sources  of  a  blood  dyscrasis,  lent  fluids  which  sometimea  rapidly  form  m 

the  latter  may  be  occasioned  bv  an  acrumula*  the  advanced  stages  of  puerperal  odbBas- 

tion  of  effete  material,  resulting  from  the  tions,  occasionally  with  but  slight  enkaea 

arrest  of  those  eliminative  processes  which  during  life  of  their  occurrence, 
constitute  so  lar^  and  important  a  part  of        Of  equal  or  greater    interest  are  tboM 

the  act  of  involution,  and  are  always  more  or  associated  pathological  phenomena  wbicb  at 

less  impeded  during  puerperal  inflammation  ;  connected  with  secomlary  phlebitis*  having  ii 

or  commonly  by  a  reflux  of  pus  and  sanies  seat  either  in  the  larger  veins,  or  is  ck 

formed  in  the  lanser  venous  channeb  in  the  capillary  system  of  veaaela.  The  veias  eeire< 

case  of  metrophlebitis  already  mentioned  ;  to  the  uterus  are  cooioiooly  fim  iovoliei . 

while  some  of  the  wor»t  forms  o(^  sepsis  of  the  and  from  this  |»oint  the  inflamsBsCory  atios 

blood  are  those  which  result  from  deep  pros-  may  spread  either  by  direct  or  ialriiu|Ad 

traiion  of  the  nervous  system,  occasioned  by  continuity  to  more  distnoi  vea<«U»  IbMovac. 

exhausting  forms  of  par  tut  ition.  however*  the  reveiae  order  of  the  dmhnes . 

The  more  important  associated  morbid  pro-  or  it  affects  vessels  rennote  from  the  onjisd 

cesses  occurring  in  connection  with  puer|)eral  seat  of  inflammation,  aa  in  the  rapSsn  ci»- 

inflammation  of  the  utrrus,  which  it  may  be  geations,  and  inflammatknia  of  distsnt  ptfo 

necessary  here  to  notice,  consist  in  exuda-  producing  the  lobular  inforctions^  and  ■  smr 

tions  into  the  larger  serous  sacs  and  synovial  advanced  inflammatory  aragea,  the  lo  cimH 

bursar,  upon  the  mucous  membranes,  and  in  metastatic  abiiceases  imd  Mot^rhs  of  nntv* 

the  parenchyma  of  various  parts  and  organs  ;  organs  and  tissues.     The  obatroetioa  id  iw 

and  of  deposits  within    the  hu^^  vessels,  circulation  arising  in  these  cases  tnm  €m^ 

chiefly  the  veins  leading  from  the  uterus,  or  lation  of  fibrine  within  the  veiBels»  sedtica*^ 

in  the  capillaries  of  organs  often  far  removed  by  some  patbohtgists  aa  tbe  cauae^  i*d  H 

firom  the  original  seat  of  inflammation.  others  aa  an  effect  only  of  rnffsiiiaiBtws  wt^ 

Ihe  effusions   upon  the  peritoneum  and  be  pcrhapa  ryrded  aa  a  jicovwioe  ferli^»' 

pleura,  and  less  frequently  upon  the  pericar*  the  spread  of  the  infecting  ffeids,  aad  f^ 

dium,  consist  of  fibrinous  and  crou|ious  ex-  venting,  to  a  certain  eatcnt,  their  mcradBcstf 

udations,  combined  often  with  copious  effu*  into  the  general  circvlatioo* 
sions  of  serous,  purulent,  or  sero-purulent        J  n  the  larger  vessels,  capedaOy  in  the  tr« 

fluids,  the  hitter  being,  perhaps,  often  the  neareat  the  pmnt  of  prinnry  inliiO>«i  *^ 

result  of  a  breaking  down  or  liquefaction  of  fibrine  is  found  under  vaiicos  coedffoaft  « 

the  croupous  fibrine,  and  its  conversion  into  a  coagulation,  forming  looc  c^bodrkal  p^ 

pus-like  fluid.     Similar  collections  are  found  as  in  crural  phlebitia,  or  aborter  chit^ab"* 

m  the  synovial  membranea  of  the  larger  joints,  red  coloration  depcnda  upon  tbe  dq^iv  ■ 

specially  of  the  knee,  shoulder^  and  hip.  which  the  blood  corpn^vlea  may  bateliA 

While  upon  the  mucous  surfaces,  particularly  incorporated  in  its  aevtfvl  laniiia^  ^  ^^ 

paler  yellow  colour*  upon  tht  ^scare^  ^ 

•  Rokitansky,  tip.  eic  vol  iL  same*  and  tbe  eooaaqoent  yiewr  |^  ^ 
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the  (perhapt  effused)  fibrine.    The  centre  of  of  many  other  vertebrata  in  which  it  forms 

these  coagulft  may  be  found  softened,  and  the  meiottietrium, 

containing  the  creamy  pus-like  fluid  which  The  utero'tacral  ligamenls. —  From  the  pos- 

results  from  the  molecular  disinte^tion  and  terior  wall  of  the  uterine  neck  two  falciform 

liquefiution  so  commonly  observed  m  fibrinous  folds  of   peritoneum    proceed    towards  the 

clots.    Frequently  the  clots  are  of  a  less  rectum.    These  are  most  easily  seen  when  the 

consistent  texture,  being  of  a  dark  brown  or  parts  are  stretched.     Between  them  lies  the 

chocolate  colour,  or    reduced  to  the  con*  depression  of  variable  depth  known  as  the 

sistence  of  a  soft  pulp.    The  coats  of  the  retro-uterine  pouch,  or   space  of  Douglas, 

veins  may  be  thickened  and  adherent  to  the  When  the  pentoneum  is  removed,  these  folds 

contained  congula,  or  covered  by  fibrinous  are  seen  to  be  occasioned  by  two  correspond- 

laminae  or    merely  blood-stained,    or    pre-  ing  bands  of  fibrous  tissue,  extending  from  the 

sentiqg  no  deviation  from  the  natural  state.  substance  of  the  cervix  backwards  towards  the 

TTr  Axn?VTHj  AT?  TPTT  TTTrPTTQ  sacHim,  to  which  they  are  attached.  Their 
UGAMENTS  OF  THE  UTEKUS.  strength  varies  considerably  in  different  sub- 
Tbeac  terms  are  applied  to  several  dupli-  jects ;  so  that  when  not  much  developed  they 
catures  of  jpentoneum,  containing  variable  may  be  overlooked.  The  importance  of  these 
quantities  or  fibrous  and  muscular  tissue,  ligaments,  or  rather  fibrous  bands,  has  perhaps 
which  serve  to  connect  together  the  uterus  not  been  generally  sufficiently  appreciated, 
and  iu  appendages  and  to  limit  the  motions  of  From  their  position  and  connections  it  cannot 
these  paru  within  the  pelvis.  They  are  dis-  admit  of  doubt  that  they  are  intended  to  re- 
tioguisbed  as  the  broody  the  rwii«/,  the  iifcro-  strain  the  motions  of  the  uterus,  —  to  prevent 
taenia  and  the  vieroA>encai  ligaments.  it  from  being  forced  upwards  in  the  act  of  con- 
Tie  ^oad  iigameni.'—The  fold  of  perito-  junction,  and  especially  to  limit  the  descent 
neum  in  which  the  uterus  is  contained,  after  of  the  organ  in  erect  postures  of  the  body, 
investing  the  fundus  and  anterior  and  posterior  The  uiero-vencai  %aiiiefi/#.— Opposite  to 
walls  ot  the  organ,  passes  off  Literally  in  the  the  point  of  junction  of  the  body  and  neck  of 
form  of  a  double  lamina  that  extends  from  the  uterus,  where  the  peritoneum  is  reflected 
each  tttenoe  border  horiiontally  outwards  as  forwards  on  to  the  bladder,  are  commonly 
lar  as  the  sides  and  base  of  the  pelvis,  to  which  observed  two  slighter  lateral  folds,  containing 
it  is  attached.  Thus  a  vertical  septum  is  bundles  of  fibrous  tissue.  These  constitute 
formed,  which  divides  the  cavity  of  the  pelvis  the  anterior  or  utero-vesical  ligaments, 
transversely  into  two  chambers;  the  anterior  The  round  or  sub-pulne  ligament:  itgamen^ 
and  shallower  one  containing  the  bladder,  the  /urn  rotundum,  iigamentum  uteri  /nvf.— This 
posterior  and  deeper  holding  the  rectum  and  a  ligament  consiste  of  a  flattened  chord  or  band 
portion  of  the  small  intestines.  The  uterus  of  muscular  and  fibrous  tissue,  which,  traced 
occupies  the  middle  of  the  septum,  while  the  from  below  upwards,  proceeds  from  the  in- 
lateral  extensions  of  it  form  the  broad  liga-  ternal  inguinal  ring  in  a  curved  direction  to- 
MfK/ of  either  side.  i^«.  368.  and  404./.  wards  the  superior  angle  of  the  uterus  on 
Attached  to  the  upper  border  oi  the  broad  either  side,  where  it  is  inserted  in  front  of  and 
ligament  are  three  folds,  termed  lesser  winw.  a  little  below  the  commencement  of  the 
The  central  and  superior  of  these,  which  is  the  Fallopian  tube.  {Figt,  404.  and  418.)  The 
Isrmt,  coiBtains  in  its  free  falciform  edge  the  ligament  of  the  right  side  is  commonly 
Fallopian  tube,  and  at  its  base  a  portion  of  the  shorter  than  that  of  the  left:  hence  it  hap- 
parovarium.  It  has  been  already  described  as  pens  that  in  pregnancy  the  uterus  more 
the  mesentery  of  the  tube.  The  smaller  pos-  often  inclines  to  that  side.  According  to  Mr. 
terior  fold  investa  the  ovary  together  with  its  Rainey*,  the  round  ligament  arises  by  three 
proper  ligament ;  while  the  third  or  anterior  fasciculi  of  tendinous  fibres :  the  inner  one 
fold  is  inclined  obliquely  towards  the  body  of  from  the  tendons  of  the  internal  oblique  and 
the  utenis,  and  constitutes  the  covering  of  the  transverealis  muscles  near  the  symphysis  pu- 
roond  ligament  Between  the  lamina;  which  bis .  the  middle  one,  from  the  superior  column 
form  the  principal  or  lower  portion  of  the  broad  of  the  external  abdominal  ring,  near  its  upper 
ligament,  as  well  as  within  the  als,  are  found  part ;  and  the  external  fasciculus,  from  the 
the  blood-Tes8els,lymphatics,and  nerves  which  Inferior  column  of  the  ring,  just  above  Oiro- 
Mjpply  the  uterus  and  its  appendages,  together  bemat's  ligament.  From  these  attachments 
with  a  variable  amount  of  fibrous  and  un-  the  fibres  pass  backwards  and  outwards,  soon 
striated  muacuUr  tissue  that  serves  to  connect  becoming  fleshy:  they  then  unite  into  a 
the  almiMe  together.  rounded  chord,  which  crosses  in  front  of  the 
This  structure  should  be  regarded  as  a  me-  epigastric  artery,  and  behind  the  lower  border  of 
aentcry  rather  than  a  ligament  of  the  uterus,  the  internal  oblique  and  transversalis  muscle* , 
It  serves  to  invest  the  uterus  and  its  appen-  from  which  it  is  separated  by  a  thin  layer  of 
dages  with  a  common  peritoneal  covering,  and  fascia  continuous  with  the  fascia  transversalir  : 
to  protect  these  parts  and  attach  them  to  the  jt  then  gets  between  the  layers  of  peritoneum 
pdvia^aa  the  mesentery  atUches  the  intestines  forming  the  broad  ligament,  along  which  it 
to  the  aptne;  while  the  interspace  of  the  folds  uoxma  backwards,  downwards,  and  inwards 
MitBccs  for  the  conveyance  of  vessels  and  to  the  point  of  insertion  already  described. 
nerves.     The  resemblance  to  a  mesentery  is 

more  ohvious  m  the  bicomed  and  intestiniform  •  On  the  Stnictare  and  Use  of  the  Li^^amentam 

utcma  of  the  mammalb  generally,  as  well  as  Rotondom  Uteri,  Phil.  Tkans.  p.  515.  pt.  it   1850. 

Smpp.  «> 
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The  round  ligament  is  composed  of  smooth  ComfotUion. — The  walb  of  the  ftgitta  are 

muscular  fibre,  deriv«i  from  the  uterus,  and  of  variable  thickneis  in  difecnt  pans  the 

arranged  in  bundles,  surrounded  by  connective  average  bein^  I'".     They  are  conpofeil  o( 

tissue,  of  striated  muscle,  continuous  with  that  three  coatt.  The  outermoct  of  thcw  is  fcnneii 

of  the  abdominal  parietes,  and  of  blood- ves-  of  fibrous  tissue,  intermiied  with  an  afanadaBrr 

sels,  lymphatics  and  nerves.  of  ela«ic  fibre.     Beneath  this  ia  a  secoad  or 

The  peritoneal  covering  of  the  round  Itga*  muscular  coat,  containing  unstriped  orascobr 

ment  is  occasionally  prolonged  in  young  sub-  fibre  and  fibre-cellt,  which,  during  pragaaari . 

jects  at  its  lower  part  through  a  portion  of  the  undergo  a  development  simibr  to  that  of  the 

incuini^l canal,  where  it  forms  the  canal  ofNuck,  uterine  fibre.    The  third,  or  tnnennoat,  is  Ae 

This  is  usually  obliterated  in  adults,  where  the  mucous  coat,  com|NMM!d  of  a  denae  coaacctivf 

arrangement  of  the  iendinoui  part  of  the  round  tissue,  with  much  admixture  of  daftic  fibre, 

ligament  just  described  serves  to  close  the  in-  to  which  is  due  a  great  part  of  that  dartidti 

ternal  ring,  and  lo  prevent,  in  a  great  measure,  and  distensibilitv  with  which  the  vagina  is  eo- 

the  occurrence  of  inguinal  hernia  in  the  female,  dowed.     Imbedded  in  the  atitwtancc  of  the 

The  persistence  of  this  canal  probably  leads  mucous  membrane,  which  is  covered  hjr  «^- 

to  the  abnormal  descent  of  the  ovary  into  the  mous  epithelium,  are  numeroos  moc^paroa* 

labium,  constituting  hernia  of  the  ovary  (see  follicles. 

p.  574.); — an  occurrence  exactly  comparable  Internal  turjhce, — Upon  the  inner  sorfrrr 

with  the  normal  descent  of  the  testis  into  the  of  the  canal  the  mucous  meaabrane  is  throaa 

scrotum  of  the  male.  into  folds,  which,  in  the  virgin,  form  mioNrocn 

closely-set  transverse  rugse,  that  are  arm^tl 

VAGINA.  with  a  certain  approach  to  regularity,  sod 

^,              .  sometimes  exhibit  a  central  connectifM;  hae  or 

Normal  Anatoiiv.  ^p^^^  ^^^.^^  ^^^  ^.„,^  ^^^  ^ 

Syn,  Vulvo-uterine  canal. — The  vagina  con-  the  anterior  and  posterior  walla.    At  the  <kW* 

stitutes  a  flattened  cylindroid,  extending  from  of  the  vagina  these  folds  are  leas  prowiaert. 

the  vulvar  orifice  to  the  neck  of  the  uterus,  and  take  an  oblique  or  longitu<Nnal  diractoa 

It   lies  entu^ly  within  the  pelvis,   between  In  some  subjects  the  rugK  are  covered  by.  or 

the  bladder  and  rectum,  running  very  nearly  are  chiefly  composed  of,  short,  crowded  Trr* 

in  the  direction  of  the  axis  of  the  pelvic  outlet,  rucose  papillst,  intermixed  with  ockcn  aore 

but  having  a  slight  curvature  forwards.    The  filiform.     They  become  larger  towards  tbr 

orifice  of  the  vagina  is  bounded  anteriorly  vaginal  orifice,  where  they  aomeCinieB  take  the 

by  the  vestibule,  laterally  by  the  nymphor,  and  form  of  little  leaflets,  reaemblinf  the  tiaalW 

posteriorly  by  the  hymen.   The  upper  or  blind  fimbris  of  the  Fallopian  tube,  espcciaMy  about 

extremity,  termed  the  fornix,  receives  the  va-  the  meatus  urinarius.    After  numeroos  acts  «•( 

ginal  portion  of  the  uterine  neck,  which  is  not  parturition,  as  well  as  from  fre<}iicnt  iaier^ 

placed  exactly  at  the  termination  of  the  canal,  course,  the  folds  become  obliterated,  sad  the 

but  apoears  as  if  it  were  let  into  its  upper  inner  surfiice  of  the  vagina  is  rendered  ncarlt 

wall  (fg.  433.).  or  entirely  smooth. 

Dimensiont, — The  vagina  is  capable  of  con-  Arteriet.^^A  special  artery  uaually  cxin*  ^ 

siderabic  extension.    It  varies  in  dimensions  the  vagina,  whicn  may  arise  either  firon  tW 

in  different  subjects.     In  the  ordinary  virgin  hypogastric,  internal  pudic,   middle  hmmet- 

state,  the  anterior  wall,  which  is  the  shorter,  rhoidal,  or  even  from  the  obturator.  Froaiooe 

measures,  from  the  median  tubercle  of  the  of  these  origins  the  artery  descends  along  carii 

vagina  to  the  anterior  lip  of  the  uterus,  less  side  of  the  vagina,  givine  off*  in  ica  cotfw 

than  two  and  a  half  inches ;  and  the  posterior  numerous  branches,  which  inoacnlate  ia  thr 

wall,  from  the  centre  of  the  vulvar  orifice  to  recto-vaginal  septum  with  tboae  of  the  dc^ 

the  end  of  the  fornix,  three  inches.      The  posite  side.     Near  ita  extremity,  the  art«r 

transverse  diameter,  in  the  natural  state  of  the  sends  off  a  considerable  branch  to  the  bub  u 

canal,  which  is  flattened    from  before  back-  the  vagina,  and  after  supplying  the  extt<^» 

wards,  so  that  the  anterior  and  posterior  walls  organs,  it  terminates  bjr  inoacularinir  with  iW 

are  in  contact,  measures  ordinarily  one  inch  artery  of  the  opposite  side,  beCwccn  the  fafw 

and  a  quarter.    But  when  the  canal  is  dis-  and  rectum.     One  or  two  aeparrtg  bfrnti*^ 

tended,  and  after  the  birth  of  many  children,  are  generally  found  to  arise  Iron  the  nlttv 

these  dimensions  may  1^  much  exceeded.  artery.    These  descend  between  the  bU^«* 

External  tur/ace, —  The  following  are  the  and  the  vagina,  supplying  hmnches  to  Mt 

relati<ms  of  the  external  surface  of  the  vagina,  those  parts.     An  abundant  and  hicrimr  a*^- 

Anterhrly,  it  is  connected  to  the  urethra  and  work  is  formed  in  the  vaginal  wals  b«  :*r 

base  of  the  bladder  by  areolar  tissue.  I^aleralfy,  ramifications  of  the  small^  vcaieis  derived 

it  is  in  relation  with  the  root  of  the  broad  ligu-  from  these  sources,  whidi  intctpcncntfe  tfe 

ment  and  the  pelvic  fascia.    Peileriorfy,  in  the  several  coats  down  to  the  miiroas  memhrwe 

first  part  of  its  course,  it  is  covered  bv  the  pe-  Feins.—  The  veins  which  collect  the  Wp^^ 

ritoneum,  forming  the  anterior  wall  of  the  from  the  labia,  constrictor  maades,  and  it^ 

retro-uterine  pouch,  or  hpace  of  Douglas ;  cons  membrane  of  the  vagina,  and  h^m  ti' 

secondly,  where  the  peritoneum  ceases,  and  erectile  tist^ue  forming  the  vagniaal  bnlb^  sscr 

for  about  half  its  course,  it  is  united  to  the  to   form    a    considerable  plrtoa,  efaral'* 

rectum ;  and  lastly,  it  is  separated  from  the  around  the  vulvar  orifice  termed  the  «w» 

latter  by  the  thickness  of  the  perineum.  plexus.    From  this  plexus  brmichcs  psM  t» 
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the  veaicaly  and  beeiDorrhoidal,  and  uterine  congenital.  When  the  obstruction  is  com- 
plexuses  ;  the  blood  being  finally  collected  by  plete,  retention  of  the  menstrual  fiuid  results. 
Urge  veins  which  empty  themselves  into  the  DUplacemenU.  —  The  vagina  may  be  alto- 
internal  iliacs.     FigM,  i62.  and  4Hd.  gether  displaced  from  the  pelvis,  or  it  may 

The  Lympada  are  those  which  are  common  simply  have  its  normal  direction  altered  within 
to  the  bladder,  cervix  uteri,  and  lower  part  of  that  cavity.  Prolapsus  of  the  vsgina  occurs 
the  rectum.  They  terminate  in  the  pelvic  sometimes  alone,  but  it  is  more  often  corn- 
glands,  bined  with  procidentia  or  inversion  of  the 

The  Xervei  are  derived  from  the  pelvic  uterus  (J!g,  469.).    In  any  of  these  cases,  if 

plexus,  which  contains  a  large  proportion  of  the  prolapse  is  permanent,  the  vaginal  surfiice 

tubular  fibres,  derived  from  the  fourth  and  loses  altogether  the  character  and  appearance 

fifth  sacral  uerves.  of  a  mucous  membrane,  acquiring  a  thick 

Utet  of  the  vagina.  —  The  vagina,  during  cuticular  covering,  and  assuming  the  condition 

copulation,  serves  for  the  reception  of  the  of  ordinary  integument.  In  retroversion  of  the 

nsle  intromittent  organ,  and  for  the  lodge-  uterus,  the  vagina  is  drawn  upwards  and  for- 

ment  of  the  seminal   fluid  in   such  a  posi-  wards,  its  extremity  lying  behind  the  pubic 

tionas  to  facilitate  the  introduction  of  that  symphysis.  (2^.468.)  In  hernia  of  the  uterus, 

fluid  into  the  uterus  *     During  menstruation  the  vagina  is  diverted  from  the  median  line  to- 

the  vagina  gives  passage  to  the  catamenia.  wards  one  or  other  side  of  the  pelvis,  and  may 

In  labour  it  transmits  the  fcetus  and  secun-  be  partly  included  in  the  hernial  sac. 

dines,  and  subsequently  the  lochia.  Solutiom  of  conHnuUy.  —  Laceration  of  the 

.                   .                               ,,  vaginal  walls  may  occur  during  obstructed  la* 

Abnormal  Anatomy  op  the  Vagina.  bou,.  and  is  then  frequently  associated  with 

Anomalifs^  —  Congenital    absence    of  the  rupture  of  the    uterine   cervix.      Fistulous 

vsgina  is  not  very  rare.    The  entire  vagina  openings  into  the  bladder,  and  sometimes  into 

urn^  be  wanting ;  so  that  on  separating  the  the  rectum,  are  occasioned  by  sloughs  con- 

Isbia  no  trace  appears  of  a  canal  leading  to  sequent   on    protracted    labour.      Fistulous 

the  uterus  ;  or  the  canal  may  be  so  narrow  as  doacs  are  also  commonly  formed  in  advanced 

only  to  admit  a  probe  or  quill ;  it  may  be  very  stages  of  cancer  (J!g,  479.). 

^hort,  terminating  in  a  cul  de  sac^  or  it  may  Inflammation  of  the  vagina.  —  Vagiftitii.  — 

open  into  the  urethra  or  rectum.     The  latter  This  occurs  both  in  the  acute  and  chronic 

malformation  has  not  always  prevented  preg-  form.     It  may  present  the  character  of  be- 

nsncy,  even  when  combined  with  an  entire  nignant  catarrh,  or  of  a  specific  blenorrhoea 

sbsence  of  the  external  organs.  (gonorrhoea).     In  the  more  acute  form  the 

A  vertical  septum  occasionally  divides  the  mucous  membrane  is  highly  vascular,  and  is 
vagina  through  a  sreater  or  less  portion  of  its  sometimes  excoriated,  from  excessive  shed- 
course.  This,  when  complete,  produces  the  ding  of  epithelium.  The  discharge  presents 
double  vagina  with  double  hymen  (^g.  461.).  variable  characters,  from  the  viscid  yellow 
The  septum  niav  cease  at  a  variable  distance  puriform  mucus,  to  the  creamy,  milk-like,  or 
from  the  vaginal  orifice,  the  fornix  and  upper  thin,  nearly  watery,  fluid  (/eucmrkcra). 
part  remaining  single  :  or,  contrarily,  the  for-  Croupous  ejtudationt  occasionally  form  upon 
nix  may  show  signs  of  division,  while  the  the  vaginal  mucous  membrane,  chiefly  in  con- 
lower  part  of  the  tube  remains  single.  The  nexion  with  typhoid  exanthematous  or  puer- 
fteptum  is   almost  invariably  in  the  median  peral  processes. 

line,  but  the  more  frequent  use  of  one  or  EpUheiial     det^uamalion.  —  Occasionally 

other  channel  in  parturition  or  sexual  con-  the  entire  epithelial  coat  of  the   vagina  is 

junction  may  give  to  them  an  appearance  of  thrown  off*,  forming  a  membranous  cast  of 

unequal  development.  that  canal.     Several  of  these  casts^  may  be 

Transverse  membranous  septa  sometimes  found,  one  contained  within  another.     Their 

pass  across  and  obstruct  the  vagina  more  or  discharge  may  be  accompanied  by  symptoms 

less  completely.     These,  though  they  do  not  reseroblinc  those  of  dysmenorrhcea ;  but  more 

necessarily   prevent    impregnation,  for   they  particularly  by  an  intolerable  itching  or  sensa- 

are  seldom  absolutely  imperforate,  may  so  far  tion  of  crawling  in  the  vagina.     They  are 

impede  labour  as  to  require  division.     They  composed    entirely  of  dense  vaginal  tessel- 

occur  at  various  points  within  the  canal  ;  at  lated  epithelium.* 

a  short  distance  fi'om  the  orifice,  or  as  high  Serous  and  tanguineous  infiltration  into  the 
up  as  the  level  of  the  ulero'Sacral  ligaments,  mucous  and  fibrous  coats  of  the  vagina  takes 
They  consist,  for  the  most  part,  of  natural  place  occasionally  during  protractMl  labour, 
folds  unusually  developed,  or  they  result  from  producing  considerable  tumefaction,  and  con- 
sccidcnt,  as  iimammauon  or  ic^ury  consequent  sequent  narrowing  of  the  canal.  In  this  state 
on  difficult  labours.  Some  of  those  constric- 
tions which  occur  near  the  orifice  are  doubt-  *  I  have  given  a  description,  with  severs]  illus- 
less  the  consequence  of  inflammation  of  the  tratlve  figures,  of  these  epithelial  cssIb  of  th«  Tsgina, 

%ulva  and  vagina  in  infancy.f     Atresia  of  the  "™?  ^/  ^^^*»  *°i**"**«  •*«*.  the  epiihelium  oi  the 

*m^w^  •»•«.  Tk...   k^  ik<.y«..;.Li   ^m  :•  .««.    U-.  vaginal  portion  of  the  cervix  nten,  m  Besle*s  Ar- 

vagina  may  thus  be  acquired,  or  it  may  be  chives  o/Medidne,  for  April.  1868.    I  suspect  that 

^  the  nature  of  these  has  been  overlooked,  and  that 

*  See  lasmuiATiov,  p.  671.  thsy  have  been  conToaadcd  with  the  true  dytmenor- 

t  These  esses  are  sometimes  recorded  as  examples  rboesl  membrsDcs  which  consist  of  the  Unisg  men- 

of  inpcrforau  hymen.  brsne  of  the  uterus.    See  l^.  448. 
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parti)  in  intricate  plexuses  within   the  glans,  nymphae,  and  ihebaseby  thcroofofihcrasical 

and  partly  in  tenninal  loops  upon  its  mucous  orifice.     In  the  centre  of  the  base  is  Mtinieri 

toverini;.  the  vicaliu  unnarius,  which  forms  here  a^luh! 

Dcvelopmenl.  —  In   the   foptus  of  three  to  prominence  {Jig»  4bO.  m),   at  a  distance  o( 

four  months,  the  clitoris   is   scarcely  distin-  one  inch   behind  the  clitoris.      Imroediatelv 

guishable    from    the    penis.      But   about   the  below  this  point  the  anterior  column  of  the 

latter  period  the  proportionate  retrocession  of  vagina  tenninates    in    a    prominent  bulb  or 

the  one  origan,  and  the  increased  development  tubercle,  marked  usually  by  numerous  tran^ 

of  the  other  begin  to   be  ai)parent.     In   the  verse  folds. 

male,  the  groove  along  the  under  surface  of        Orific  k  of  the  Vagina,  and  Hvmfa.— 

the  penis  is  closed  in,  and  at  the  same   time  Immediately  below  the  vestibule,  and  between 

the  raphe  of  the  scrotum  is  formed  ;  while  in  the  nunphte,  is  the  orifice  of  the  vagina  (_^r. 

the  female,  the  parts  corresponding  with   the  480.  t?a),  which,  in  its  undistended  state,  has 

bulb  and  corpus  spongiosum  urethra?  remain  the  form  of  a   vertical   fissure,  especially  m 

o[)en,  ant!  constitute  a  portion  of  the  rima.  women  who  have  borne  children,  but  in  virj:ins 

These  lie  in  two  halves  on  either  side  of  the  it   is  more   constricte<l    and   circular,  and  i* 

entrance  of  the  vagina,  while  the  urethra  is  further  narrowed  by  a  fold  of  the  v^nal  rou- 

developed  independently  of  them.  cons  membrane,  the  //ywi^fl,  which  either  ct- 

Nv.MiMi.i:. — Labia  viitwra  v.  interna. — These  circles  or  semi-encircles  the  orifice.     As  some 

consist  of  two  thin  and  slightly  fleshy  folds  of  important  questions  in   obstetric  and  foren^c 

mucous  membrane  (/r'g.  480.  «),  somewhat  re-  medicine    relate    to    this    membrane  it  »ill 

scmbling  a  cock's  comb,  which  lie  on  either  side  receive  here  a  more  particular  exaniinatioo. 
of  the  entrance  to  the  vagina,  extending  from         The  //^/«C7/,  regarded  in  an  anatomical  point 

the  clitoris  downwards,  as  far  as  the  middle  or  of  view,  possesses  no  peculiarity  or  specialin 

lower  border  of  that  orifice.     The  nymphae  by   which  it  is  essentially  distinguished  from 

commence  above  by  two  roots.    The  inner  one,  many  like  structures  in  other  parts.  Itbelonp 

thin  and  membranous,  is  inserted  beneath  the  to  the  same  class  of  formations  asthevairu* 

glans  clitoridis,  and  forms  with  its  fellow  a  conniventes  of  the  intestines,  and  the  fnll-iik; 

kind  of  ftrnuni.     The  outer  one,  more  fleshy,  folds  of  mucous  membrane  which  not  infre- 

passes  round  the  glans,  and  by  its  junction  with  quently  surround  the  terminal  orifices  of  mu- 

the  corresponding  portion  of  the  opposite  side  cous  tubes.     In  the  foetus  such  folds  areseeti 

constitutes  x.\\e  prcputium  c/itoridis  (^g.  480.  with  various  d^rees  of  distinctness  at  the  ttt- 

pc)  already  described.     From  these  two  roots  mination  of  the  urethra,  vagina,  and  often  oi 

or  origins  each  nympha  extends  downwards  the  rectum.     The  lower  end  of  the  vagina,  m 

and  outwards,  forming  a  thin  prominence,  of  the   foptus  invariably  terminates  in  a  niarkeO 

variable  extent  in  diflerent  sulyects,  until  it  projection  outwards  of  the  mucous  lining:  o\ 

becomes  merged  in   the   labium  of  the  corre-  the  tube.     It  takes   the  form  of  a  laterally 

sponding  side,  near  its  posterior  extremity.  compressed  conical  fold,  the  base  o(  which  is 

The  nympha!  are  composetl  almost  entirely  continuous  all  round  with  the  vaginal  walU, 

of  mucous  membrane,  which   on  their  outer  but  the  apex  is  directed  forwards.     Its  centre 

side  is  continuous  with  that  of  the  l.d)ia,  and  exhibits  a  vertical  slit-like  orifice,  the  direction 

upon  their  inner  surface  with  the  lining  mem-  of  which  is  apparently  due  to  the  lateral  coro- 

brane  of  the  vagina.  pression  of  the  nymphae  and  labia,  between 

V'arious    usts   have  been    assigned   to   the  which   it   lies.     This  is  the  hymen.    In  ad- 

nymphae.     One  of  these  is  that  they  serve  to  vanceil  foetuses  it  is  scarcely  distinguishable  m 

direct  the  stream   of  urine   issuing  from   the  form,  and  only  to  a  certain  extent  in  size,  from 

urethral   orifice,  as   sui:gcsted   in   the   classic  the  similar  conical  termination  of  the  cerMx 

allusion    to    the   sea   nymphs    pouring   water  uteri,  which  projects  into  the  vagina,  as  the 

from  a  vase   which  is   implied   in  their  name,  hymen  does  between  the  nymphae.  The  vaginal 

Another  supposition  is  that  the  nymphae   aid  portion  of  the  cervix  uteri  and  the  hymen  both 

the  enlargement  of  the  vaginal  orifice,  by  be-  constitute  invaginations  or  intussusceptwns  at 

coming  unfolded  at  the  time  of  labour,  although  two  difternit  points  of  the  same  raucous  tube, 

no  such  unfolding  can  be  absolutely  observed.  — the  one  marking  the  division  between  the 

It  is  more  probable  that  their  office  is  that  of  uterus  and  the  vagina,  the  other  between  the 

extending  the  secreting  and  sensitive  surfaces  latter  and  the  external  parts.     The  chief  di^- 

at  the  entrance  of  the  vagina.  ference  between  them  is  that  the  direction  ot 

The  nymph.e  correspond  with  that  part  in  the  orifice  in  the  former  is  transverse,  9X^  '" 

the  male  which  forms  the  tegumental  covering  the  latter  vertical. 

of  the  urethra,  but   which   remains   imunited         Such  is  the  condition  of  the  hymen  diino: 

in  the  fen)ale  along  the  median  line.  foetal    and    infantile    life.      But    as   growth 

Thk  VKSTinti.K.  —  This    term    has    been  advances  the   posterior   half  becomes  niudi 

employed  in  two  senses.     In  its  widest  sense  it  more   developed    than  the   anterior,  just  us 

includes  all  the  parts  which  immediately  sur-  the  posterior  half  of  the  uterus,  the  po>te» 

round  the  vaginal  orifice.    In  a  more  restricted  rior  lip  of  the  cervix,  and  the  posterior  wall 

meaning,  it  is  limited  to  that  triangular  patch  of  the  vagina,  are  commonly  larger  and  UH>re 

of  mucous  membrane  (//if.  480.  ?.')  which  fills  developed    than    the   corresponding  antenor 

up  the  summit  of  the  pubic  arch.     In  the  latter  halves.     Thus  it  happens  that  in  adults 'he 

sense  the  apex  of  this  triangle  is  formed  by  the  hymen  presents  usually  theformof  acrcscenf*^ 

clitoris,  the  sides  by  the   upper  halves  of  the  or  semilunar  fold,  the  concave  border  of  whuh 


EXTERNAL  ORGANS  OF  GENERATION.  711 

is  directed  upwards  or  forwardi;,  while  that  raises  a  strong  probability  of  virginity,  )et 

which  had  been  in  the  fcetus,  the  upper  half,  affords  no  certain  evidence  upon  that  point, 

has  now  become  unfolded  or  lost  among  the  nor  does  its  absence  establish  the  contrary. 

plaits  of  mucous  membrane,  situated  at  the  The  hymen  is  commonly  said  to  be  ruptured 

upper  part  of  the  vaginal  entrance.     This,  on  the  occasion  of  a  first  complete  intercourse, 

liecause  it  is  the  roost  constant,  has  been  but  the  expression  unfolded  would  probably, 

usually  reiearded  as  the  typical  form  of  the  in  many  instances,  more  accurately  represent 

hymen.     But  the  foetal  form  is  also  often  re-  the  mode  of  its  disappearance.     Whenever 

tained,  namely,  the  circular  fold  of  mucous  the  hymen  presents  any  considerable  mem- 

inembrane,  which,  as  the  jiarts  become  more  branous  surface,  doubtless  a  real  laceration 

expanded,  acquires  a  round  rather  than  a  slit-  occurs,  but  in  the  cases  in  which  it  takes  the 

like  aperture.     If,  however,  the  folds  of  the  form  of  a  crescentic  fold,  or  of  a  puckered 

mucous  membrane  lining  the  vagina  are  pro-  rosette,  instead  of  being  lacerated,  it  probably. 

fuaely  developed,  then  the  hymen  also  exhi-  becomes  unfolded  or  flattened  out,  and  so  dis- 

liits    the  form   not  so  much   of  a  distinct  appears,  just  as  the  ordinary  vaginal  folds  are 

I uenilNnne  as  of  an  irregularly  constricted  ori-  obliterated,  by  frequent  intercourse   or    by 

lice,  the  sides  of  which  are    puckered  or  parturition,  without  any  rupture. 

gathered  into  plaits,  so  as  nearlv  to  close  the  Upon  the  presumption  that  the  hymen  is 

vaginal  entrance.     And  this  also  is  a  very  always  lacerated  a  certain  hypothesis  has  been 

common  condition  of  the  part,  especially  in  raised,  namely,  that  the  little  flenhy  bodies 

voung  subjects.  occasionally  observed  near  the  orifice  of  the 

The  varieties,  therefore,  in  the  hymen  which  vagina,  termed  carunculce  myrtiformet^  consti- 

anatoroists  recognise,  such  as  the  crescentic,  tute  the  remains  of  that  membrane.      But, 

circular,  cribriform,  and  the  like,  become  easily  notwithstanding  a  great  amount  of  evidence 

explicable.    They  all  proceed  apparently  from  that  has  been  collected  regarding  the  niyrti- 

a  common  starting  point,  but  differences  in  form  bodies,  it  cannot  be  shown  that  these  are 

the  degree  of  development,  or  accident,  may  anything  more  than  accidental  and  uncertain 

determine  the  permanent  form.     The  half"  formations,  having  nothing  necessarily  to  do 

circle  and  crescent  result  from  a  normal  deve-  with  the  hymen. 

loproent  of  the  posterior,  and  a  corresponding  The  hymen  may  be  broken  by  accident,  or 

retrocession  of  the  anterior,  moiety  of  that  may  become  obliterated  by  the  frequent  em- 

couically  projecting    mucous    fold  which  is  ployment  of  vaginal  injections,  and  in  other 

more  or  less  distinct  in  every  foetus.     The  like  modes.     Or,  from  constant  leucorrhoea, 

hymen  with  a  central  or  nearly  central  circu  •  the  parts  may  become  so  relaxed  that  a  dis- 

lar  orifice,  results  from  a  flattening  down  and  tinct  membranous  fold  can  be  no  longer  diii- 

retiring  within  the  vaginal  orifice  of  the  cone  ;  cerued  at  the  vaginal  orifice,  although  there 

ttie  retiring  naturally  iollowing  u))on  an  expan-  may  have  been  no  loss  of  virginity, 

hion  of  the  vaginal  walls  as  growth  advances.  On  the  other  hand,  impregnation  may  take 

I'he  appearance  of  a  notched  margin  to  the  cen-  place  without  destruction  of  the  hymen,  which 

tnil  aperture  is  produced  by  the  prominent  has  frequently  been  found  entire  at  the  time 

edges  of  the  termmal  vaginal  folds,  which  are  of  labour,  and  even  in  women  aflecled  by  sy- 

tn   some  subjects  more  profusely  developed  philis.* 

than  in  others.     The  cribriform  hymen  pro-  Sebaceous  and  Muciparous  Glands  and  Fol' 

bably  results  from  an  abnormal  cohesion  of  tides  of  the  Vulva,  —  The  sebaceous  follicles 

these  notched  edges,  in  such  a  manner,  that  correspond  with  the  male  preputial  follicles, 

small  apertures  are  \eh  between  them,  and  The^'  are  scattered  over  the  nymphse,  clitoris, 

the  completely  iwp^r/^ro/^  hymen  by  an  en*  and  mner  surface  of  the  labia.    Their  secretion 

lire  adhesion  of  the  margins  of  the  orifice,  contains  butyric  acid  and  has  a  strong  and 

the  result  sometimes  of  inflammation  in  in-  somewhat  ammouiacal  odour.     This  occasion- 

fancy.  ally  becomes  highly  irritating,  especially  when 

The  hymen,  however  various  its  forms  may  cleanliness  is  neglected, 

be,  consists  of  a  double  layer  of  muL*ous  mem*  The  muciparous  follicles  are  arranged  in 

brane,  containing  between  its  lamime  a  small  groups,    the    principal   ont^  being   situated 

quantitv  of  fibrous  tissue  and  blood-vessels,  upon  the   vestibule   (veslibular  foUides,  Jig, 

It  is  ot  variable  degrees  of  thickness,  being  in  480.  v),  around  and  upon   the  sides  of  the 

M»me  subjects  very  strong  and  tough,  and  in  meatus  urinarcus(ttrWAr(i//(i^Wrf,^g.  480.  ti), 

others  forming  a  very  slender  lamina.     Its  and  at  the  sides  of  the  entrance  of  the  vi^na 

situation   is  at  the  entrance  of  the  vagina,  {lateral  follicles  of  the  vaginal  orifice,  JSg,  480. 

Although  the  depth  at  which  it  is  placed  t»). 

within  the  vulva  varies  in  different  subjects.  The  muciparous  follicles  are  composed  of  a 

according  to  the  thickness  of  the  labia*  and  delicate  vascular  mucous  membrane  arranged 

the  size  of  the  nymphas  and  vestibule.    Occa-  in  the  form  of  short  mucous  crypts,  or  con- 

sionally,  as  already  stated,  one  or  more  plicae  sist  of  simple  or   branched   tubules  ending 
of  the  vaginal  mucous  membrane,  more  than 

usually  ftevelopcd,  form   constrictions    at  a  •  In  a  c«a«  of  extensive  syphilitic   periosUtis 

higher  point  within  the  canal,  but  the  term  ^»»'^»»  J*™*  ""<^"  T^«r?''*:i '\i''''™"  1^''!^ 

!  *         jrv    »                           .  .  •  .        i:_j  ^  3'e«r8  of  ftgCt  who  had  previoualv  been  a  proatilute, 

hymen  cannot  with  propnety  be  applied  to  J  tough  membranous  circular  hvmen  closed  the 

any  of  these.  orifice  of  the  vagina  so  completely  that  the  tip  of 

The  presence  of  the  hymen,  although  it  the  fore  finger  could  scarcely  bo  ioMrted  within  iL 

z  z  4 
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All  Ihcsc  vulvar  rullidcs  accrete  a 
imiciis,  tlie  i|ii.iii(iiy  ol'  which  becomes 
(kratily  incrciisfii  imiter  excitciiietii  or 
liuii.  [t  serves  to  luhricate  the  scvcriil 
ofthevuivii. 

Tlie  nilvo-miiiiml  glaiiili,  terniei]  al: 
([IhiiJk  of  Diirtlioliii  and  ol'  Diiveriiav,  c 
uftwi)  coii^loiin'rate  gtiimis  of  the  she 
hiiricui  lieiin,  varinble  in  ronii,  niiil  of  i 
rcililiiih  yelluw  tiilDur,  whicli  arc  plucc 
ii|>on  each  hide  ofthc  vagina  near  the  entrance 
{./f^'.  iNI.  ;;).  They  nrc  loil^cJ  l>eneath  ihe 
siilierficiHl   |ierinucil  fuKciii,  liavin:  iheir  inner 
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t  the  viigioal  orifice,  upon  the  side  of 
which  it  lerniiiiates  just  within  the  nimpha; 
and  externallv  to  ihe  hy  men.  The  orifice  of 
tlic  duet  ('/)"i,s  covered  by  a  falciform  fold  of 
iniiciius  nieiiiiiriiiic, «  hieti  renders  its  discovery 
sonu-liiiie.s  diffi.nlt. 

This  jiliniil  secretes  a  viscid  fliiiil  resembling 
somewhat  the  [inistiitic  fluid  ami  having  a  jm- 
ciiliur  odour.  Under  exeitcmeiit  its  xecretioii 
in  rapidly  fornieil  and,  like  the  comenrs  of  the 

salivary  duet,  h  sometimes  emitted  in  a  jet.     ,, ._„ 

This  giand  is  probably  homologous  with  Cow-     ting  with  the  lismi; 

tier's  jjliniJ  in  the  nirfle.     fn  infancy  and  early     ""  '  "' 

ili;  it  is  very  small,  attaining  it5  full  develop- 
■neiit  in  the'  ailntt,  and  a^jain  d        '  ' 
even  diiiiippearing  in  old  age. 

Wiien  the  labia  and  nyinphi 
a  series  ol'  vascular   ei'ectile  aiructiires  a 
brought   into   view,   which,  logetiier  with 
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Bnlbiii  tftlibati  (Kobelt).     Ptfx«i  rrht'-ma 

'    ,,lnrU  (  De  Uraul").      Crum  diloriila  u- 

(Swaminerilam).        PJc-nu    mrtrnoii 


oimtrirliir  vngimc  m 
Pan  inUrmfilia.—  VTQm  the  ilorsal  vein  of 
the  clitoris  (^;,'.  441,  (/)  several  bninches  (m,«) 

pass  downwards  round  the  «iiles  of  the  urj;uii  (Taliiirrunus),  Corjiitt  njcernoium  (!ji 
to  eojiiniiinieale  with  a  double  row  of  closely-  Si-iiii/intb  (Taylor).  Bulb  of  the  rogtM.— 
set  venous  canal H,  which  commencing  ante-  Ltins  oncaneithcrsideortheentranceiothe 
riurly  at  the  fiUuis  extend  backwards  to  the  vagina,  and  behind  the  nyniphx  and  labii.  art 
root  of  the  cliioris  in  the  form  of  a  frill  ihac  two  masses  of  va.scularp)irenchyiiia,ci>nipD:^ 
eiiniplutely  occujiies  the aiiitic contained  in  the  almost  entirely  of  tortuous  veins  eml'i'Jnl  in 
i-urvatnrc  of  the  oryan  (Jig.  -ifil.  bi  and  jf^',  a  fibrous  membrane.  These  in  thrir  collopwl 
■ih-i.J).  Tliesv  venous  canals  enter  llle  Itody  stale  are  of  the  size  and  form  of  an  ilax'ii'l; 
of  the  clitoris  by  a  double  row  of  u|ierturcH  but  when  injected  may  be  compared  to  slilM 
along  its  under  nil rface.  They  reprcNeut  the  leech  {fig.  4^^.  and  MZ.  a).  Anteriorly  th?> 
eomi)iiiiiicatii)g  veins  between  the  eoqius  are  direitly  conlinuouH  with  the  siruciiiro 
spoii;;iosinii  iireiline  and  the  corpora  caver-  last  deserilied,  while  I'rom  their  sidcji  cnDmu- 
iiusa  pi-nis.  Alter  recL'iving  bniiirhci  from  nicating  branches  |)ass  back  to  the  obtunlor 
the  gi.ins  elitoridis  {fig.  4K1,  />.  nynipba:  (r),  veins  {fg.  483,  0.  and  from  thdf  lo«er  hiJ> 
Huit  labia  (/I),  thev  lorin  on  eitlicr  side  a  to  the  pudendal  and  htemorrhoidaUeini Cu* 
series  of  convoluteirveins  (X),  which  sjiread-  48^.  A  and  r).  The  bulb  of  the  vagi™,  now 
ingdowiiwardsand  ontHiinls  ullimatelv  ternii<  comiiionly  reganled  as  the  homolype  of  (f^ 
nutc  below  in  the  bulb  of  the  vestibnle  {fig.  bulb  of  the  urethra  which  U  here  Wpiftiif. 
4SU.  aii.l  4K1.  el.  This  is  the  structure  forms  the  principal  portion  of  the  erectile  tis- 
termed  by  Koliclt  the  part  inlciaiedia.  It  sue  surrounding  the  vaginal  orifice- 
corresponds  with  the  corpus  spongiosum  ure-  Onutrii-lur  ragaite.—  'The  cliioiis  topHi" 
*■  the  male,  which  in  the  I'tniale  remains  with  its  liijiartite  pars  intermedia  and  vonl)u- 
nto  two  halves.     The  uricries  of  this  lnr  bulb  is  edfcaaed  in  a  thin  sheet  oS  mus- 
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c-ular  nnicturc  (JSg.  A63.  b  and  c),  which  hu  nates  in  two  little  flattened  portiona  of  which 
l>ecn  uiiMlly  r^arde«l  as  ihe  constrictor  of  the  posterior  passes  as  a  narrow  tendon  (/g. 
the  vaginal  orifice,  but  which  Kobeh  considers  4d3.  d)  to  unite  with  itx  fellow  between  the 
Co  be  more  particularly  employed  as  a  com-  upper  end  of  the  bulb  and  the  root  of  the 
trcsaor  of  the  parts  Just  name^.  This  muscle  clitoris,  while  the  anterior  looser  portion  (c) 
uUtea  its  origin  in  b  brotU  flattened  base  (4)  mounts  over  the  dorsum  of  the  clitoris,  fbrm- 
frotn  the  perineal  liuciii  midway  between  the  ing  the  miucaiiu  allrahrtu  ciiloridu.  This 
anus  and  tuber  ischii.  The  inner  fibres  inter-  serves  to  depress  the  organ  and  compress 
■ace  with  those  of  the  sphincter  ani,  while  the  the  dorsal  vein,  at  the  sanie  time  that  the 
(•■ter  ones  reach  to  the  corresponding  ascend-  lower  portion  oF  the  same  muscle,  by  com- 
ing ischial  ramus.  Thence  the  muscle  be-  pressing  the  rest  of  the  vascular  apparatus, 
CORMS  gradually  smaller  as  it  asrends,  and  after  forces  the  blood  out  of  the  vestibular  bulb  and 
embracing  the  entire  leni^th  and  breadth  of  pars  intermedia  upwards  into  the  body  of  the 
the  Testibolar  bulb,  it  converges  forwards  to  clitoris,  and  thus  aids  in  producing  congestion 
meet  its  fellow  at  the  clitorii,,  where  it  ternii-  and  erection  of  all  these  parts  duting  coition. 


AnbriermrietftktparUTtfiraBiUdin  t'ig.if/i.  (_jtJhT  IhMt) 
a,  vestibular  bulb  i  h,  amUufior  vsgina  mutcle,  scmnling  to  Kob*ll  the  comprauor  of  the  butb.  It  Is 
h«r«  r<f>rt«nttd  as  drawn  bifk  behind  the  bulb,  which  in  the  nitunl  poailiDD  is  covcrsd  bj  iL  c,  ui- 
t«rioT  divisiop  of  tha  miisclc  which  pssHi  orrr  the  body  of  the  clllohs,  Hrring  lu  d«preH  the  orifut,  and 
ta  cD«pre«  Ibo  ilorMl  vtio;  d,  poUerior  tendinooi  diiiiion  of  the  uma  muscle;  c  pan  inlennsdia i /, 
gkuiiclitoridiii  g,  vtint  proreedin^  from  [be  iiympha;  k,  dorsal  vein  of  the  clitoris;  t,  brancbea  com- 
mnnirating  with  the  olilurutor  veintj  A,  branches  asceading  to  the  epigastric  reins i  f,  obturator  rtini ; 
iii,corptuclitoridis;  a,  crus  cliloridia  of  the  leftside. 

Blood-vetuii  of.  the  external  organt.  —  The  The  femoral  supplies  therj''«'iu//>iuA«,two 

arteriei  are  supplied  by  the  terwinat  branches  in    number  on  each   side,  which    arise  by  a 

of  the  inleroal  pudics  and  from  branches  of  common  trunk  or  singly  from  the  inner  side 

the  femoral.  of  that  vessel.    The  superior  of  these  branches 

The   pudic   sends    off  two  brunches:    the  (fHp<rwr;iii<^nii/a  mJidu) arises  near  the cru- 

first,  or  lower    (jupcrficiel  jicrmeal  branch),  rsl  arch  and,  passing  inwards,  sends  oflT  two 

terminates  in  the  labium  after  liuppljing  the  branches,  one  to  the  tnons  veneris  and  lower 

sphincter  vagina:   and  souk   of  tne  perineal  part  of  the  Nominal  interments,  the  other, 

muacles.     The  second,  or  superior,  mounting  terminating  in  the  labium,  sends  also  twigs  to 

along  the  ischio-pubic  rami  to  the  division  of  the  nympha  and  preputiuni  clitoridia.      The 

the  crura  clitoridis,  sends  offa  branch  {artery  inferior    branch     (itifirior  pudenda   exUma), 

of  Ihe  An/A)  to  the  bulbus  vestibuli,  and  then  arising  a  little  below  the  farmer,  or  irom  the 

separated  into  two  terminal   twigs,  the  one  profunda,  passes  obliquely  towards  the  labium 

(pro/iiiufa  brtmrk)  entering  the  cavernous  sub-  in  which  it  terminates,  anastomosing  also  with 

stance  of  the  clitoris,  while  the  other  forms  the  superficial  perineal  branch  of  the  padic. 

the  ibrsA/ artery  of  that  body  (/^.  Ml.  AJ.  Veau. — The  veins   of  the  clitoris  and  tho 


EXTERNAL  ORGANS  OF  GENERATION.  711 

is  directed  upwards  or  forwards,  while  that  raises  a  strong  probability  of  virginity,  )et 

which  had  been  in  the  foetus,  the  upper  half,  affords  no  certain  evidence  upon  that  point, 

has  now  become  unfolded  or  lost  among  the  nor  does  its  absence  establish  the  contrary. 

plaits  of  mucous  membrane,  situated  at  the  The  hymen  is  commonly  said  to  be  ruptured 

upper  part  of  the  vaginal  entrance.     This,  on  the  occasion  of  a  first  complete  intercourse, 

because  it  b  the  most  constant,  has  been  but  the  expression  unfolded  would  probably, 

usually  resided  as  the  typical  form  of  the  in  many  iui»tances,  more  accurately  represent 

hymen.     But  the  fcetal  form  is  also  of^en  re-  the  mode  of  its  disappearance.     Whenever 

lained,  namely,  the  circular  fold  of  mucous  the  hymen  presents  any  considerable  mem- 

inembrane,  which,  as  the  parts  become  more  branous  surface,  doubtless  a  real  laceration 

expanded,  acquires  a  round  rather  than  a  slit-  occurs,  but  in  the  cases  in  which  it  takcH  the 

like  aperture.     If,  however,  the  folds  of  the  form  of  a  crescentic  fold,  or  of  a  puckered 

mucous  membrane  lining  the  vagina  are  pro-  rosette,  instead  of  being  lacerated,  it  probably 

fuaely  developed,  then  the  hymen  also  exhi-  becomes  unfolded  or  flattened  out,  and  so  dis- 

liits   the  form   not  so  much   of  a  distinct  appears,  just  as  the  ordinary  vaginal  folds  are 

iiiemlinuie  as  of  an  irre^^ularly  constricted  ori-  obliterated,  by  frequent  intercourse   or    by 

fice,  the  sides  of  which   are    puckered  or  parturition,  without  any  rupture. 

{;atbered  into  plaits,  so  as  nearly  to  close  the  Upon  the  presumption  that  the  hymen  is 

vaginal  entrance.     And  this  also  is  a  very  always  lacerated  a  certain  hypothesis  has  been 

common  condition  of  the  part,  especially  in  raised,  namely,  that  the  little  fleshy  bodies 

voung  subjects.  occasionally  observed  near  the  orifice  of  the 

The  varieties,  therefore,  in  the  hymen  which  vagina,  termed  catunculee  myrli/ormes,  consti- 

anatomists  recognise,  such  as  the  crescentic,  tute  the  remains  of  that  membrane.      But, 

circular,  cribriform,  and  the  like,  become  easily  notwithstanding  a  great  amount  of  evidence 

explicable.    They  all  proceed  apparently  from  that  has  been  collected  regarding  the  uiyrti- 

a  common   starting  point,  but  differences  in  form  bodies,  it  cannot  be  shown  that  these  are 

the  degree  of  development,  or  accident,  may  anything  more  tlian  accidental  and  uncertain 

deternune  the  permanent  form.     The  halj'  formations,  having  nothing  necessarily  to  do 

circie  and  crescent  result  from  a  normal  deve-  with  the  hymen. 

lopment  of  the  posterior,  and  a  corresponding  The  hymen  may  be  broken  by  accident,  or 

retrocession  of  the  anterior,  moiety  of  that  may  become  obliterated  by  the  frequent  em- 

conically  projecting    mucous    fold  which  is  ployment  of  vaginal  injections,  and  in  other 

more  or  less  distinct  in  every  foetus.     The  like  modes.     Or,  from  constant  leucorrhoea, 

hymen  with  a  central  or  nearly  central  circu  •  the  parts  may  become  so  relaxed  that  a  dis- 

lar  orifice,  results  from  a  flattening  down  and  tinct  membranous  fold  can  be  no  longer  dis- 

retiring  within  the  vaginal  orifice  of  the  cone  ;  cerued  at  the  vaginal  orifice,  although  there 

t)ie  retiring  naturally  following  u|x>n  an  expan-  may  have  been  no  loss  of  virginity, 

'tion  of  the  vaginal  walls  as  growth  advances.  On  the  other  hand,  impregnation  may  take 

1  be  appearance  of  a  notched  nutrgtn  to  the  cen-  place  without  destruction  of  the  hymen,  which 

tnU  aperture  is  produced  by  the  prominent  has  frequently  been  found  entire  at  the  time 

edges  of  the  ternunal  vaginal  folds,  which  are  of  labour,  and  even  in  women  affected  by  sy- 

m  some  subjects  more  profusely  developed  philis.* 

than  in  others.     The  cribrijbrm  hymen  pro-  Sebaceous  and  Muciparom  Glands  and  Fo/^ 

bably  results  from  an  abnormal  cohesion  of  lides  of  the  Vulva,  —  The  sebaceous  follicles 

th»«  notched  edges,  in  such  a  manner,  that  correspond  with  the  male  preputial  follicles, 

small  apertures  are  \eti  between  them,  and  They  are  scattered  over  the  nymphse,  clitoris, 

the  comp\ett\y  imperforate  hymen  by  an  en-  and  inner  surface  of  the  labia.    Their  secretion 

tine  adhesion  of  the  roarpins  of  the  orifice,  contains  butyric  acid  and  has  a  strong  and 

the  result  aoraetimes  of  inflammation  in  in-  somewhat  ammoniacal  odour.     This  occasion- 

fancy.  ally  becomes  highly  irritating,  especially  when 

The  hymen,  however  various  its  forms  may  cleanliness  is  neglected, 

he,  consists  of  a  double  layer  of  mucous  meiu*  The  mucipsrous  follicles  are  arranged  in 

brane,  containing  between  its  laminie  a  small  groups,    the    principal    ones  being   situated 

?uantitv  of  fibrous  tissue  and  blood-vessels,  upon  the   vestibule  (vestibidar  foUiclcs,  Jig, 

I  is  of  variable  degrees  of  thickness,  being  in  4^,  v),  around  and  upon   the  sides  of  the 

some  subjects  very  strong  and  tough,  and  in  meatus  urinareus  (ttrcMra/yb/!/fr/(r#,^g.  480.  u), 

others  forming  a  very  slender  lamina.     Its  and  at  the  sides  of  the  entrance  of  the  vagina 

situation   is  at  the  entrance  of  the  vagina,  {lateral  follicles  of  the  vaginal  orifice,Jig,  480. 

Although  the  depth  at  which   it  is  placed  va), 

within  die  vulva  varies  in  different  subjects.  The  muciparous  follicles  are  composed  of  a 

according  to  the  thickness  of  the  labia,  and  delicate  vascular  mucous  membrane  arranged 

the  siie  of  the  nymphae  and  vestibule.    Occa-  in  the  form  of  short  mucous  crypts,  or  con- 

»ionally,  as  already  stated,  one  or  more  plicse  sist   of  simple  or   branched   tubules  ending 
of  the  vaginal  mucous  membrane,  more  than 

usually  (feveloped,  form   constrictions    at  a  •  In  a  case  of  extensive  syphilitic   periosUUe 

kwk«^  ■^;«»  .J;*k:«  rk^  /..nnl    Kii»  »ko  ffinn  "which  csffle  under  my  notice,  m  a  womsn  thirty 

higher  pomt  within  the  canal,  but  the  term  ^          ^^^  had  previously  been  a  pro^itut^ 

hymen  cannot  with  propncty  be  applied  to  J  tough  membnmousrireulmrhvmen  closed  the 

any  of  these.  oriflce  of  the  vagina  so  completely  that  the  tip  of 

The  presence  of  the  hymen,  although  it  the  fore  finger  could  scarcely  be  iD^erted  within  it 

z  2  4 
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passes  oft'  in  all  directions  at  the  root  of  the         The  branches  of  the  veins,  about  Mxteco  in 

cord,   and   spreads   in   a  thin  opaline  lamina  number,  which  return  the  blood  from  tKe  ir.- 

over   the   fcetal    surface   of  the  placenta,  to  terior  of  the  placenta,  emerge  from  it*  sob- 

which    it    sli«:htly   adheres.     In   souje   cases,  stance  close  to  the  points  of  entrance  of  th*. 

especially  when  the  imibilical  vessels  divide  arteries,  and  take  a  less  tortuous  conn*  than 

before  entering  the  placenta,  the  amnion  has  the  latter.     They,  however,  accompany  thes- 

no  attachment  at  all  to  the  latter.     The  am-  vessels,   but   more  in   the  form  of  ratlituir: 

nion  of  the  placenta  dot\s  not  differ  in  any  lines,  which  proceed  towards  the  root  of  iht 

respect  from  the  rest  of  the  amniotic  sac,  of  funis,  passing  under  the  arteries,  and  ulu- 

which  the  placental  portion  constitutes  about  mutely  uniting  in  the  single  umbilical  xein. 
one  third.     Upon  its  foetal  surface  is  a  single         The  varieties  in   the  tbrm  of  the  placert< 

layer  of  flattened  polygonal  cells  filled  with  already  noticed  are  apparently  dependent  upon 

delicate  fat  granulations.  certain  modifications  in  the  development  ari. 

Chorion.  —  The  same  proportion  of  chorion  arrangement  of  these  vessels,  which  arc  liki- 

as  of  the  amnion,  namely,  about  one  third  of  wise  very  variable,  although  the  same  prini^n 

the  entire  superficies,  is  ap[)r(>priated  to  the  divisions  are  noticeable  in  all.    In  the  nm''i' 

placenta.      This,    however,    is    not,   like    the  placenta  the  root  of  the  cord  is  inserted  ict'. 

amnion,   simply    an    apposed    njembrane.     It  or   near,  the  centre.      In  the  ovtl  form  it  !• 

enters  into  the  composition  of  the  organ,  and  attached  to  the  smaller  extremity  forming  ib 

gives  strength  to  it  (/?^.  484.  c//).     It  sustains  placenta  en   raquetie.       In    the   rcffi/brw  aul 

and  transn)its  the   branches  of  the  umbiliciil  rorrf/7/«»  placenta,  the  insertion  is  like^ iseuKf: 

vessels  (r/),  which  ndhere  to, and  ramify  upon,  or   less  lateral.     Lastly,  when  the  vesstU  ot 

its  (iiifal  surface,  between  it  and  the  amnion,  the  cord  divide  before  arriving  at  the  sur'jct, 

This  face  of  the  chorion  is  united  to  the  amnion  they  form  the  placenta  en  parasoL 
by  a  thin   and   easily  separable  layer  of  soft  Uterine  surface. —  The  reverse  or  mcriii: 

pulpy  tissue,   constituting  a  portion  of   the  surface  of  a  placenta   which  has  been  j^fis- 

tiiniva  mcdiff  of  the  ovum,  while  the  reverse  rated  from  its  attachment,  as  in  natural  labou'. 

surface,  which  forms,  as  it  were,  the  base  or  is  rough,  ami  is  divided  into  numerous  rouncd 

floor  of  the  placenta,  bears  the  numerous  tufts  oval  or  angular  portion-s,  termed  lobes  orcc- 

or  villi  that  make  up  the  bulk  of  this  organ.  tyledons.     These  vary  from  half  an  inch  t- 

Fatal  blood-vcsst'Ls.  —  The  blood-vessels  of  an  inch  and  a  half  in   diameter.     The  wh4- 

the   placenta  which   belouii  to  the  foetus  are  of  this  surface  consists  of  a  thin,  soft,  aiji 

branches  of  the  two   umbilical   arteries,  and  somewhat  leatherv  investment  of  deiidnou* 

of  the  single  umbilical  vein.     These,  as  just  membrane,  which  dips  down  in  various  }-art< 

stated,  ramify  in  huge  trunks  over  a  consider-  to  form  the  sulci  that  separate  the  cotyledonj 

able  portion  of  the  fa^tal  or  under  surface  of  from  each  other.     This  layer  is  a  portion  <A 

the  placenta,  before  tiiey  penetrate  the  cho-  the  decidua  which,  as  long  as  the  parts  ?rp 

rion  to  gain  the  interior  of  the  organ.     When  in  situ^  constitutes  the  boundary  between  thf 

the  foetal  vessels  have  been  injected  from  the  placenta  and  the  muscular  substance  of  the 

fimis,  their  course   upon   this  surface  of  the  uterus,  but  which  at  the  time  of  labour  be- 

placenta  is  easily  traced.     Within  the  root  of  comes  split  asunder,  so  that  while  a  portiiin 

the  cord,  and  at  a  distance  of  one  inch  from  is  carried  off'  along  with  the  placenta,  and 

its  insertion,  the  two  jjiiil>ilical  arteries  com-  constitutes  its  external    menibrane,  the  tt>t 

numicate  together  by  a  croi^s  branch  half  an  remains  attached  to  the  inner  surface  of  the 

inch  in  lenjjth.     luimecliately  on  reaching  the  uterus.     This  layer  serve?  as  a  medium  ^^ 

placental  surface,  each  artery  bifurcates,  the  which  the  uterine  arteries  (^§.  484.  a tfj  am. 

I)ranches  passing  off  in  o|)p()site  directions,  veins  pass  from  the  uterus  into  the  placenta- 

A  second  bifurcation  takes  place,  in  the  same  Numerous  valve-like  apertures  are  obserrro 

manner,  about  half  or  three  quarters  of  an  upon  all  parts  of  the  surface.     They  are  tw 

inch  from  the  first.     And  lastly,  a  third,  at  orifices  of  the  veins  which  have  been  torn  on 

distances  ranging  from  one  to  two  and  a  half  from  the  uterus.     A  probe  passed  intoanj^'^ 

inches.     Kach  of  these  dichotomous  divisions  these,  after  taking  an  oblique  direction,  eoten 

is  at  first  more  or  less  abrupt  and  opposite,  at  once  into  the  placental  substance.    Small 

the  vessels  afterwards  bending,  and  taking  a  arteries,  about  half  an  inch  in  length,  are »>*> 

slightly  divergent  or  parallel  course,  or  even  everywhere  observed  en)bedded  in  this  la^er. 

somewhat   approximating.      After   the   third  After  making  several  sharp  spiral  turns,  thtj 

bifurcation,  the  vessels  again  divide  and  sub-  likewise    suddenly   open    into  the  placenta, 

divide,  but  now  at  acute  angles  ;  their  extre-  These  are  the  uterine  vessels,  which  con^«.\ 

mities  become  lost,  when  they  are  reduced  to  the  maternal  blood  to  and  from  the  interior  ot 

the  size  of  a  crow  quill,  by  dip[)ing  down  sud-  the  placenta. 

denly,  and   passing  through   the  chorion,  to         Circumference,  —  The   margin  of  the  pB- 

enter  the  substance  of  the  placenta  at  dis-  centa  is  bordered  all   round  by  the  uniteu 

tances  varying  from  an  inch  to  an  inch  and  a  membranes  which  enter  into  its  coinpositJ<>"' 

half  from  its  border.     A  small  branch,  how-  Here  the  amnion  and  chorion,  after  lining  tw 

ever,  in  continuation,  often  runs  on  nearly  to  foetal  or  concave  surface,  come  into  conw^ 

the  edge.     Lateral  branches,  of  the  same  size  with  the  decidua  which  cxivers  its  uterine  »«i 

as  the  terminal   subdivisions,  also  leave  the  and  the  three  membranes  thenpaaso^^^ 

main  vessels  in  all  parts  of  their  course,  and  gether  to  enclose  the  li<juor  amnii and  fel«*- 

ip  down  into  the  placental  substance.  At  this  part  the  deciduals  alwa^imost  dense- 
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rular  ttructure  (fin.  4S3.  A  and  c),  which  has  nates  in  two  Ultle  flattened  portioni  of  which 
brcn  uiiullf  rc^u^Ml  a>  the  corwtrictor  of  the  posterior  passes  as  a  narrow  tendon  (Jig. 
the  vaginal  orifice,  but  which  Kobelt  considers  483.  d)  to  unite  with  ita  fellow  between  the 
lo  be  more  perticuUrly  employed  aa  a  com-  upper  end  of  the  bulb  and  the  root  of  the 
iressor  of  the  parts  Just  named.  This  muscle  clitoris,  while  the  Bnterior  looser  portion  (c) 
u^ei  its  origin  in  a  broad  flattened  base  (ft)  mounts  over  the  dorsum  of  (he  clitoris,  fbrm- 
Irom  the  penneel  fiiscia  midway  between  the  ing  the  miucidiu  allrahmi  cliloridu.  This 
sDui  and  tuber  ischii.  The  inner  fibra  inter-  Hcrves  to  depress  tlie  organ  anil  compress 
hce  with  those  of  the  sphincter  ani,  while  the  the  dorsal  vem,  at  the  same  time  thst  the 
otter  ones  reach  to  the  corretponding  ascend-  lower  portion  of  the  same  luiiKle,  by  com- 
ing ischial  ramus.  Thence  the  muscle  be-  pressing  the  rest  of  the  vascular  apparatus, 
comes  gradually  smaller  as  it  osrends,  and  after  forces  trie  blood  out  of  the  vestibular  bulb  and 
embracing  the  entire  length  and  breadth  of  pars  intermedia  upwards  into  the  body  of  the 
the  reitibular  bulb,  it  converges  forwards  to  clitorii,  and  thus  aids  in  producing  congestion 
loect  it*  lellow  at  the  clitoris,  where  it  ternii-  and  erection  of  all  these  parts  duiing  coition. 

Fig.  483. 


tofVieparUrtpranlfdn  tig.  4SS.     (Afttr  SdML) 

lor  Ta|!inir  Diutclr,  icCDrding  to  KoIhU  Ihe  mmpresHr  of  Ihc  bulb.  It  is 
-,  behind  the  bulb,  whirh  in  th«  nitnnl  pagiliau  ia  coTcrad  bj  it.  e,  u- 
lioa  of  ifaa  muscle  vthicb  pMMg  nvtr  lh«  bod^  of  th«  cUioriii.  wrting  (u  drptcH  the  organ,  sod 
to  wpiM  tfas  ilorul  vein;  </,  pMleriar  tsndinoD)  divuion  of  lh«  ume  miuclsj  t,  pin  intennadiat  /, 
gkat  diloridis;  g,  veini  prD<-»iliii((  fiom  tfae  iiympha;  k,  dorMl  vein  of  lb«  clitoris  i  i,  branches  com- 
nuntrating  wiih  the  obtumlur  vi'ini;  1,  brancb»  asceading  to  tha  epigsttric  Tciot)  f,  obtunlor  vdni ) 
■,  (Dipiu  clitorldii  i  *,  ecus  cliloriilin  of  Iba  left  side. 

Blood-ecurtt  of  Ike  rjlemal  orgaai.  —  The  The  fetnorBl  supplies  therxf(Tiui/;}uAr<, two 

arlehei  arc  supplied  by  the  terminal  branches  in   number  on  each   »ide,  which   arise  by  a 

of  the  internal  pudics  and  from  liranches  of  common  trunk  or  ungly  from  the  inner  side 

the  finnoral.  of  that  vessel.    The  superior  of  these  branches 

The   pudic  sends   ofT  two   brsnchM:    the  (n^MTior^iHlrWii  exfrrita]  arises  near  the  cru- 

firu,  or  lower   (Mupafinal  perineal  branch),  ral  arch  and,  passing  inwards,  sends  09"  two 

lerminatea  in  the  lBl>ium  alter  suppljing  the  branches,  one  to  the  mons  veneris  and  low«r 

^incter  vagina:  and  some   of  the  perineal  part  of  the  abdominal  int^uments.  the  other, 

muscles.     The  second,  or  superior,  mounting  terminating  in  the  labium,  sends  also  twigs  to 

along  the  isdiio-pubic  rami  to  the  division  of  the  nympha  and  prepulium  diloridis.      The 

the  crura  clitoridis,  sends  oflTa  branch  (artery  inferior    branch     (nfrnor  pudenda   externa), 

"/  Ihe  iaifrj  to  the  bulbus  vettibuli,  and  then  arising  a  tittle  below  the  farmer,  or  from  tlM 

separates  into  two   terminal   twigm,  the  one  profunda,  passes  obliquely  towards  the  labium 

ipnifiaulm  Araaoi^  entcriiw  the  cavernous  sub-  in  which  it  terminates,  anaatomoaing  also  with 

stance  of  the  clitoris,  while  the  other  forms  the  superficial  perineal  branch  of  the  pudic. 

ibe^Drsa/arler^ortliat  bodv  (/is.  481.  A).  )'ciiu. — The  veins  of  the  clitoris  and  the 
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venous    plexuses    surrounding   the    vaginal  of  the  follicles,  increased  secretion, 

orifice,  together    with   their  communicating  ally  watery,  and  in  excessive  quantity,  occur- 

branches,  have  been  already  described.     The  ring  in  combination  with  a  boUd  csdeoiBtoiu 

external  pudic  vevu^  collecting  the  blood  from  condition  of  the  part  (ooxing  tumour  of  the 

the  mons  veneris  and  the  interior  of  the  labia,  kUiiuro),  excoriations,  aphthous  or  specific 

take  a  course  similar  to  that  of  the  correspond-  (chancrous)  ulcers  s  and  cond^loaiatB,  esptr- 

ing  arteries,  and  empty  themselves  into  the  cially  of  the  softer  and  syphilitic  kind.    The 

saphena.  deeprr  seated  affections  are  acute,  and  rkro- 

The  iyntphatict  of  the  external  organs  ter-  nic  inflammatioo  of  the  fibrous  and  ccUultf 

minate  m  the  inguinal  glands.  tissue ;  induration   and   hypertrophy,  sooir* 

The  nerves, — The  external  parts  are  abun-  times  of  considerable  extent  {elepiaUmm), 

dantly  supplied  with  nerves  derived  chiefly  serous  in61tration,  associated  with  prqpiBnc>, 

from  the  pudic.   The  pudic  nerve  arising  from  or    cardiac  diseaiie ;    suppuratioo  prodocios 

the  lower  part  of  the  sacral  plexus  irasses  large  collections  of  pus  within  the  labiuw , 

through  the  sacro-sciatic  foramen  and  accom  -  sloughing  and  gangrene.   The  veins  of  the  kbi 

{Kinying  the  pudic  vessels  divides  into  two  frequently  become  varicose  in  multipane,  sikl 

branches.  hasmorrhagic  effusions  take  place  into  tfacv 

The  mferior,  or  perineal  branchy  sends  twigs  substance.     These  effusions  may  be  productd 

to  the  labia,  nymphee,  and  roots  of  the  clitoris,  during  straining  efforts,  or  by  external  no- 

and  then  gives  off"  the  superficial  perineal  lence,  but  are  espectallv  apt  to  occur  dwia^ 

branch,  which  is  distributed  to  the  constrictor  labour,  from  pressure  of  the  child's  bead  up  >a 

muscle  of  the  bulb  of  the  vagina.  the  veins  returning  the  blood  firom  the  vcot-u* 

The  superior,  or  branch  of  the  clitoris,  corre-  plexuses  that  surround   the  vaginal  onSo, 

sponds  with  the  dorsal  nerve  of  the  penis,  whereby   the  latter  become   over-distendei 

Beneath  the  pubic  arch  it  passes  between  the  and  ruptured,  a  considerable  interstitial  hr- 

roots  of  the  clitoris  and  is  distributed  along  moriiiase  often  resulting.     Cysts  eodosii^  % 

the  side  of  that  organ  in  the  manner  already  glairy  nuid,  and  adventitious  growths  of  > 

described  (Jig,  46 1 .  i  t).    Some  of  its  ramifica*  more  solid  kind,  such  as  are  common  to  fibroo* 

tions  are  distributed  upon  the  prepuce  and  in  and  cellular  tissue,  are  not  unCrequently  found 

the  nymphs  and  upper  parts  of  the  labia.  within  the  labia.     Cancerous  drgencniioo  i* 

The  labium  also  receives  nerves  from  the  more  nire,  but  it  may  occur,  citlicr  alone,  or 

branches  of  the  inferior  pudendal  nerve,  a  di-  in  combination  with  vaginal  or  uterine  caacer. 

vision  of  the  small  sciatic  nerve.    These  com-  The  labia  may  8uff*er  lacrratioo  duriqg  bbov . 

municate  with  the  superficial  perineal  branches,  from  forcible  violaticm  of  the  person,  aad  ■ 

other  ways.   FisituUe,  communicatii^  with  tk 


Abnormal  Anatomy  of  the  External  «^tum,  and  ^rmitting  the  pwap  of 

Groans.  ^'^^  gaseous  fluids,  occasiooally  forw  m  m 

labia  as  sequelae   of  suppurative  procesK* 

Labia, — The  labia,  together  with  the  whole  Lastly,  these  parts  are  occaMonaUy  the  mm 

of  the  external  generative  organs,  may  be  of  hernia  of  the  intestine,  and,  nofe  rsreli. 

deficient,  or  they  may  retain  through  life  an  of  the  ovary. 

undeveloped  or  festal  condition,  consisting        CYf/orif.-— Entire  absence  of  the  clitorii  pro- 
only  of  a  very  narrow  fold  of  integument.   In  bably  seldom  or  never  occurs  alooe.    Byt  ttr 
rarer  cases,  the  labium  of  one  side  only  has  clitoris  and  nymphc  may  be  defideot  cm 
been  developed.    The  labia  may,  on  the  other  when  the  labia  are  present.     The  clitoris  i* 
hand,  present  the  form  of  a  double  or  even  a  sometimes  ao  small  that   its  preMsce  lai- 
triple  mid.  In  cases  of  deficiency  of  the  lower  escafie  detection.     More  often  it  is  of  oay»Uii 
part  of  the  abdominal  integuuient  and  ante-  sixe,  projecting  beyond  the  labia.     Sock  rn- 
rior  wall  of  the  bladder*  with  separation  of  largements,    though    occaaiooally    ociwm'v: 
the  pubic  symphysis,  the  labia  are  imperfecti  v  without  degeneration  of  the  tisNues,  are  mr- 
foroied,  and  are  set  wider  apart  than  usuaL  commonly  the  result  of  inffamoMtor^  Lipe^- 
inclining  somewhat  outwards.      The    labial  trophy,  or  are  occasioned  bv  profuse  cood)  ^^ 
commissure  is  then  also  deficient.     The  pos-  matous   (syphilitic)  growths,   in   whick  tk 
tcrior  commissure  of  the  labia  may  be  much  prepuce  also  may  be  included.     The  rkton* 
hypertrophied,  projecting  unusually  forward,  is  also  subject  to  cancerous    dcgcutfauc 
and  covering  more  or  less  the  entrance  to  the  sometimes  attaining  an  enonnous  siie. 
vagina.     The  labia  are  occasionally  so  com-         Nymphte  and  vrsHbttle, — The  protrmioa  » 
pletely  coherent  along  the  median  line,  that  the  nymphs  between  the  labia,  which  vm/* 
the  vulvar  fissure  is  obliterated,  leaving  only  as  a  normal  condition  in  in&nta,  is  doc  mtn 
an  aperture  sufficient  for  the  passage  of  urine,  quciitly  observed  in  adults,  when  that  part*. 
This  condition  is  commonly  the  result  of  in-  exceeding  their   ordinary  dioensionft.  kai: 
flammation  of  the  vulva  in  early  infancy.  down  below  the  posterior  conmisMiffe :  thet 

The  diseases  affecting  the  tissues  of  the  lower  extreroiciea  may  in  rare  caves  be  ^' 

labia  may  be  superficially  seated,  or  may  in-  longed  as  fkr  back  as  the  anua.     The  mmitr 

volve  more   or  less  their  entire  substance,  of  the  nympbse  may  be  inrrinsrd  to  t«<* 

The  principal  superficial  affections  areerythe-  (Morgngni),  or  even  three  pair  (NcnfaMn 

matous  inflammations,  often  accompanied  by  Excessive  hypertrophy  of  the  nyaip^  "* 

vesicular,  chiefly  herpetic  or  edematous,  and  common  in  certain  climates.     It  Bay  be  mm^ 

sometimes  pustular  eruptions  ;  enlargement  ciated  with  corresponding  enlargcacat  9i  i^ 
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clitoris.     The  n^mpbae   are  subject  to  the  the  umbilical  vessels  derived  from  the  altati- 
Mune  inflamniatory  and  specific  disease  as  the  tois.     The  maternal  or  uterine  portion  of  the 
labia,  but  they  more  commonly  affect  the  sur-  placenta  is  furnished  by  the  decidua  or  lining 
faces  than  the  substance  of  these  parts,  which,  membrane  of  the  uterus.   These  two  portions, 
being  of  a  denser  texture  than  the  labia,  are  viz.,  the  foetal  and  the  maternal,  originally  dis- 
not  so  easily  infiltered  with  the  venous,  san*  tinct,  and,  even  in  their  subsequent  union,  pre- 
guineous,  or  puriform  fluids,  that  readily  collect  serving  a  certain  independence,  become  more 
within  the  latter.  or  less  closely  connected  together  by  interdigi* 
The  morbid  conditions  of  the  vestibule  con-  tating  the  one  with  the  other.    Their  union 
sist  chiefly  in  inflammatory  h ypertroph  v  of  may  be  one  of  mere  contact,  the  fatal  portion 
the  vestibular   follicles,  especially  of  those  forming  numerous  orojecting  vascular  folds 
which  immediately  surround  the  urethral  ori-  which  in  the  form  of  laminae  or  tufcs,  or  single 
fice  and  line  the  sides  of  the  ostium  vagina?,  villi,  are  received  into  corresponding  depres- 
They  present  the  appearance  of  small  red  gra-  sions  or  sulci,  equally  vascular,  formed  in  the 
nutations.     A  more  decided  spongy  vascular  lining  membrane  of  the  uterus.     Or  it  may 
{growth  often  springs  from  the  border  of  the  consist  in  a  more  intimate  com'unction  of  these 
urethral  orifice,  where  it  forms  either  a  bright  parts,  such  as  takes  place  in  man,  where  the 
red  fringe,  or  a  soft  tumour,  varying  in  size  decidua  or  maternal  portion  forms  a  lamina 
from  a  pea  to  a  cherry  (vascular  tumour  of  which  is  spread  over  and  united  to  the  groups 
the  meatus).     The  vulvo-vaginal  gland  and  of  villi  that  constitute  the  foetal  portion.     In 
itN  duct  may  be  the  s|)ecial  seat  of  blennor-  the  former  case  at  the  time  of  parturition  the 
rh<ta,  sometimes  of  an  infecting  kind.     This  two  portions  are  separated,  the  foetal  processes 
inay  be  made  to  ooze  from  the  orifice  of  the  being  simplv  drawn  out  of  the  recesses  which 
duct,  by  pressure  behind  the  labium.  contained  them  without  laceration  of  either  of 
The  most  frequent  varieties  in  the  condi-  the  tissues.    Dut  in  the  latter,  the  one  part 
tioos  of  the  hymen  and  otthttn  vagina  have  cannot  be  expelled  without  carrying  a  con- 
bcen  already  noticed.*     The  vaginal  orifice  siderable  portion  of  the  other  with  it. 
may  be  nearly  or  completely  obstructed  by  an  Form. — The  mammalian  placenta  exhibits 
adventitious  membrane,  or  by  the  hymen  pre*  numerous  varieties  of  form.     In  most  Rumi- 
tematurally  developed.     Some  of  these  states  nants  it  is  composed  of  numerous  detached 
are  coQgenital,  but  others  are  acquired.     In  placentulse  constituting  groups  or  bosses  of 
either  case,  attention  is  often  not  called  to  vascular  villi  that  project  from  the  surface  of 
them  until  afler  the  establishment  of  puberty,  the  chorion,  and  are  received  into  correspond- 
According  to  their  degree,  they  intertere  with  ing  cotulae  upon  the  inner  surface  of  the  uterus, 
the  functions  of  the  vagina,  partly  or  alto-  In  the  Carnivora  the  placenta  encircles  the 
f:etber  preventing  intromission,  and  rendering  foetus  in  the  form  of  a  broad  flat  belt.     In 
insemination  imperfect  or  impossible.     They  Pachydermata,  Cetacea,  and  many  other  fami- 
iinpede  the  exit  of  the  products  of  conception  lies,  the  villi  are  nearly  evenly  distributed  over 
snd  the  escape  of  the  menstrual  fluid.     In  the  whole  surface  of  the  chorion,  so  that  the 
the  latter  case,  when  menstruation  is  esta^  foetus  is  everywhere  surrounded  by  placenta, 
blished,  the  fluid  collects  in  and  dilates  the  In  some  Rodentta  and  Quadrumana  the  pla- 
vagina  and  cervix  uteri,  and  lastly  the  body  centa  is  double. 

of  the  uteniB,  and  even  the  Fallopian  tubes.  In  man  the  placenta, forms  a  single  discoid 

Spontaneous  rupture  of  tbe  h^men,  or  mem-  organ,  which  in  its  natural  position  is  slightly 

brane,  may  then  occur,  liberating  the  fluid.  convex  upon  the  outer,  and  concave  upon  the 

inner  supierficies.     Its  outline  is  generally  a>- 

PLACENTA  cutar  or  oval;  it  is  sometimes  renijurm^  cordate, 

or  more  or  less  triangular.     It  is  rarely  Mobed 

The  placenta  is  the  organ    provided    in  or  muUilobed, 

each  pregnancy  for  the  nutrition  and  respira^  DimenMiont  and  weight.  — The  size  of  the 

tion  of  the  foetus.    To  this  it  is  connected  on  placenta  is  exceedingly  variable,  bearing  usaallv 

its  (ree  side  by  the  umbilical  cord,  while  its  a  certain  proportion  to  the  bulk  of  the  child, 

opposite  or  attached  surface  is  united  to  the  A  full-sized  oval  placenta  measures  7 — 7\'^  in 

fundus,  sides,  or  lower  part  of  the  body  of  the  its  shorter,  and  8 — 9^'^  in  its  longer  diameter, 

uterus  by  a  layer  of  the  decidua.     A  placenta  and  measures  23—24"  in  circutiiference.    The 

exists  only  b  the  mammalia  and  in  some  of  thickness  is  generally  greatest  opposite  to  the 

the  cartilaginous  fishes.     It  is  composed  of  point  of  entrance  of  the  funiit,  where  the  organ 

structures  derived  partly  from  the  ovum  and  measures  commonly  I — 1^",  but  it  becomes 

|Mnly  from  tbe  uterus.    The  foetal  or  embry-  gradually    attenuated    towards    the   margin, 

onal  portion  is  not  always  furnished  by  the  which   is  slightly  rounded,  measuring   here 

name  portion  of  the  ovum.     It  is  sometimes  only  2 — i'"  in  thickness.     The  weight  of  the 

constructed  from  the  yolk  sac,  as  in  ceruin  placenta  ranges  from  15 — 30  oz.  or  more, 

sharks,  and  the  vessels'which  ramify  in  it  are  Fartal  turfac^. — Upon  the  foetal  surface  of 

then  the  branches  of  the  omphalo-mesenteric  the  placenta  are  observed  portions  of  the 

artery  and  vein.     In  other  cases,  as  in  tbe  amnion  and  chorion,  together  with  the  root  of 

mammalia,  the    chorion   supplies   the   foetal  the  funis  and  the  principal  branches  o(  the 

portion,  which  is  here  rendered  vascuku-  by  umbilical  arteries  and  vein. 

Amnion. — The  amnion  (^.  464.  ffm),  after 

*  Ss«  Vauiha  and  Uymeic.  furnishing  the  outer  covering  of  the  funis. 
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passes  off*  in  all  directions  at  the  root  of  the        The  branches  of  the  veins,  about  sixtecB  m 

cord,  and  spreads  in  a  thin  opaline  lamina  number,  which  return  the  blood  from  the  io- 

over  the  foetal  surface  of  the  placenta,  to  terior  of  the  placenta,  emef^  from  its  Mb- 

which   it   slightly  adheres.     In  some  cases,  stance  close  to  the  points  of  entimce  of  the 

especially  when  the  umbilical  vessels  divide  arteries,  and  take  a  less  tortuous  coune  tban 

before  entering  the  placenta,  the  amnion  has  the  latter.    They,  however,  accomnny  thcv 

no  attachment  at  all  to  the  latter.     The  am-  vessels,  but   more  in  the  form  ol  fMibiin: 

nion  of  the  placenta  does  not  differ  in  any  lines,  which  proceed  towards  the  root  of  the 

respect  firom  the  rest  of  the  amniotic  sac,  of  funis,  passing  under  the  arteries,  and  ultj- 

which  the  placental  portion  constitutes  about  mately  uniting  in  the  single  ombilical  vein, 
one  third.     Upon  its  foetal  surface  is  a  single        The  varieties  in  the  form  of  the  pliceou 

layer  of  flattened  polygonal  cells  filled  with  already  noticed  are  apparently  dependent  upo« 

delicate  fiit  granulations.  certain  modifications  in  the  devdopncot  md 

Chorion,  —  The  same  proportion  of  chorion  arrangement  of  these  vessels,  whicn  are  liie- 

as  of  the  amnion,  namely,  about  one  third  of  wise  very  variable,  although  the  same  pnmarf 

the  entire  superficies,  is  appropriated  to  the  divisions  are  noticeable  in  all.    In  the  arrm'*/ 

placenta.     Tni^,  however,  is  not,  like  the  placenta  the  root  of  the  cord  n  inserted  ioti*. 

amnion,  simply   an   apposed   membrane.     It  or  near,  the  centre.     In  the  ov^i  fono  it  t« 

enters  into  the  composition  of  the  organ,  and  attached  to  the  smaller  extremity  foniiing  the 

gives  strength  to  it  (J!g,  484.  ch).    It  sustains  pfacenfa  en  raqueiir.      In    the  rm^aru  iaI 

and  transmits  the  branches  of  the  umbilical  rortf^/^  placenta,  the  insertion  is  likewise  BMvr 

vessels  (o/),  which  adhere  to, and  ramify  U|)on,  or  less  lateral.     Lastly,  when  the  vcsacli  oi 

its  foetal  surface,  between  it  and  the  amnion,  the  cord  divide  1>efore  arriving  at  the  snrtsct. 

This  face  of  the  chorion  is  united  to  the  amnion  they  form  the  placenta  en  parosoi. 
by  a  thin  and  easilv  separable  la^er  of  soft         Uterine  surface, —  The  reverse  or  tacnne 

pulpy  tissue,   constituting  a  portion  of  the  surface  of  a  placenta  which  has  been  sep*- 

tunica  media  of  the  ovum,  while  the  reverse  rated  from  its  attachntent,  as  in  natural  lahoor. 

surface,  which  forms,  as  it  were,  the  base  or  is  rough,  and  is  divided  into  numerous  roQixlcil 

floor  of  the  placenta,  bears  the  numerous  tufts  oval  or  angular  portions,  termed  lobes  or  ct>- 

or  villi  that  make  up  the  bulk  of  this  organ.  tyledons.     These  vary  from  half  an  incfi  t.« 

Foptal  blood'PctteiM.  —  The  blood-vessels  of  an  inch  and  a  half  in  diameter.    The  vlirw 

the  placenta  which  belontr  to  the  foetus  are  of  this  surface  consists  of  a  thin,  soft,  bdj 

branches  of  the  two  umbilical  arteries,  and  somewhat  leathery  investment  of  dcddoou^ 

of  the  single  umbilical  vein.     These,  as  just  membrane,  which  dips  down  in  various  f«n« 

stated,  ramify  in  large  trunks  over  a  consider-  to  form  the  sulci  that  separate  the  cotyledoci 

able  portion  of  the  foetal  or  under  surface  of  from  each  other.    This  layer  is  a  portioo  o< 

the  placenta,  before  they  penetrate  the  cho-  the  decidua  which,  as  long  as  the  parts  wn 

rion  to  gain  the  interior  of  the  organ.     When  in  titu,  constitutes  the  boundary  bctwen  the 

the  foetal  vessels  have  been  injected  from  the  placenta  and  the  muscular  subataace  of  the 

funis,  their  course  upon  this  surface  of  the  uterus,  but  which  at  the  time  of  laboar  be- 

placenta  is  easily  traced.     Within  the  root  of  comes  split  asunder,  so  that  while  a  port»«« 

the  cord,  and  at  a  distance  of  one  inch  from  is  carried  off  along  with  the  placenta,  »i 

its  insertion,  the  two  iinibilical  arteries  com-  constitutes  its  external   membnioc;  the  ir^t 

municate  together  by  a  cross  branch  half  an  remains  attached  to  the  inner  sur^ce  of  t^ 

inch  in  length.     Immediately  on  reaching  the  utenis.     This  layer  serve*  aa  a  nediuai  ^« 

placental  surface,  each  artery  bifurcates,  the  which  the  uterine  arteries  (JSg,  484.  a «)  aoi 

branches  passing  off*  in  opposite  directions,  veins  pass  from  the  uterus  into  the  platc02a> 

A  second  bifurcation  takes  place,  in  the  same  Numerous  valve-like  apertures  are  ofascnrti 

manner,  about  half  or  three  quarters  of  an  upon  ail  parts  of  the  surface.     Tbey  are  tV 

inch  from  the  first.     And  lastly,  a  third,  at  orifices  of  the  veins  which  have  been  ton  ctf 

distances  ranging  from  one  to  two  and  a  half  from  the  utenis.     A  probe  paas^d  into  mj  •< 

inches.     Each  of  these  dichotomous  divisions  these,  afler  taking  an  oUiaue  directioa,  catEf^ 

is  at  first  more  or  less  abrupt  and  opposite,  at  once  into  the  placental  auboCaocr.    6a*l 

the  vessels  aflerwards  bending,  and  taking  a  arteries,  about  half  an  inch  in  length,  are  t^ 

slightly  divergent  or  parallel  course,  or  even  everywhere  observed  embedded  in  t^  Istr 

somewhat  approximating.      After  the  third  Afler  making  several  sharp  spiral  tans,  tVi 

bifurcation,  the  vessels  again  divide  and  sub*  likewise    suddenly  open   into  the  pbcm^ 

divide,  but  now  at  acute  angles  ;  their  extre-  These  are  the  uterine  vessels,  wbidi  coovo 

niities  become  lost,  when  the^  are  reduced  to  the  maternal  blood  lo  and  from  tJie  iaCicnar  *< 

the  sixc  of  a  crow  quill,  by  dipping  down  sud-  the  placenta. 

denly,  and  passing  through  tne  chorion,  to        Circumference.  —  The  margin  of  the  p^ 

enter  the  substance  of  the  placenta  at  dis-  centa  is  bordered  all  round   by  the 

tances  varying  from  an  inch  to  an  inch  and  a  membranes  which  enter  into  its 

half  from  its  border.     A  small  branch,  how-  Here  the  amnion  and  cboriun,  after 

ever,  in  continuation,  oflen  runs  on  nearly  to  foetal  or  concave  surfiice,  come  into 

the  edge.     Lateral  branches,  of  the  same  sizi^  with  the  decidua  which  coven  its  utctiar  hn, 

as  the  terminal  subdivisions,  also  leave  the  and  the  three  membranes  then  pms  oft^ 

main  vessels  in  all  parts  of  their  course,  and  gether  to  enclose  the  lii|uor  aaiH      *  ''^ 

4ip  down  into  the  placental  substance.  At  this  part  the  decidua  b  alw«)« 
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Pirtlj  within  ilt  lubstance  is  formed  an  in-  Subilance. — When  a  clean  tection  hai  been 

eompJete  liniia,  the   circular  vein   or  Binuii,  mnde  through  ihepUi-enta(^.4t)4'.),  the  two 

Thii  contlitules  an  interruptetl  channel,  which  surfaces   already  descniied   are   observed   to 

more  or  leu  encircles  the  placenta.     Severn!  enclose   lietweeii    them  a   sort   ■pon^'   aub- 

orifica  arc  observed  in  its  walls.    Some  com-  stance,  which  ii  made  up  principally  of  coutit- 

oiunicate  directly  with  the  interior  or  the  pin-  leis  ramilicHtiona  of  the  fatal   villi.     These 

ccnia,  and  others  with  the  uterine  sinuses.  are  attached  at  their  base  to  the  chorion,  froii) 


I'tHiml  mriltm  ef  fJW  anUi  of  lit  uttna  riA  Ikt  phttnta  ollaeM.  /Von  a  wiiui  in  (Ar  Oiirtiili  ml  of 
galatiim.  (AJUr  Wi^iKr.) 
T1i»  IfDgth  of  th*  lina  ■■,  tenta  to  diitinguiab  lh«  alrnw,  p.  III*  plicuila,  uid  dd,  ilie  ileciUus.  To 
lit  right  of  the  flgnre  lh>  detiilu*  h  senirMal  into  hJ,  ulprini  d*ci(lum,  and  dp,  decidual  prolongation* 
vliich  fcrm  Ilia  diHtplmmla  dividing  ll»  plircnU  into  iobtt;  f.  lunii)  am,  ■mnian;  tA,  chorion  i  •/, 
KRil  blood' vmmI>  (divided)  npon  Uib  surface  of  t]i«  placcDU;  ve,  tUHi  hi.  aterina  liaoMS)  an,  carling 
■rtniei  in  the  sobetaDca  of  the  alanu, 

which  ihej  spring,  while  their  opposite  extre-  description  baa  been  given  of  each  of  these 

niliea  are  united  to  the  deridual  layer  form-  slrnctureii. 

ing  tho   uterine   boundary  of  the   placenta.         TV  luJU    and   vUli.  —  A    placental    tuft 

The  inlenpaces   lefl   between   the  villi  and  has  been  ol^en  cotnpared  to  a  tree.    It  con- 

thtir    ramifications    fomi    what    have    been  lists  ofa  trunk  giving  off  numerous  branches, 

termed  the  rdls  of  the  placenta.     They  are  which    ultin)Htely   end   in    hner    iiibdivisions 

■ideal   between   the  roots  of  the  villi,   and  or  villi  (J^.  48+.  ve  and  J^.  4fl3.  o).     The 

much  smaller  between  their  eitremities.     In  trunks  may  be  said  to  take  root  in  the  cho- 

thnc  spaces  the   maternal  blood  circulates,  rion,    from    which    they    spring,    while    the 

When  injections  are  tlirown  into  the  placenta  branches   and   finer   aubditisiona   a|)reBd    la- 

from  the  uterine  arteries  or  veins,  these  spaces  teratly   and   upwirds,  until   they  come   into 

become  filled,  and   the  mas*,  when  broken,  contact,  at  their  sides,  with  the  atfjacent  tufts 

cibibn*  a  peculiar  granular  appearance.   IKp-  and  villi,  and  above  with  the  deculiM  which 

ping  down  among  the  villi,  and  reaching  m  bounds    the   placenta    towards    the   uterus, 

some  caaea  as  far  as  the  fatal  surface  of  the  Many  of  the  villi,  instead  of  branching  like 

placenta,  are  numerous  sheet-like  prolonga-  trees,  proceed  threud-like   fivm  the  floor  to 

lions  of  decidua  (Jtg.  484.  dp).     These  con-  the  roof  of  the   placenta,   only   sending   olT 

stitute  the  dissepiments  which   separate   the  short   knotty   side  branches.     The  tufia  are 

eruire  maM  into  its  aeveral  lobes  or  cotyle-  so   cloaelj>   set,   that  their  forms   cannot   be 

doos.     At  the  placental  margin,  the  decidual  readily  dwcemed   until  they  are  floated  out 

layer  generally  dtps  under  the  villi,  forminj^  a  in   water.      The  steins  are  tough  and  fibrous, 

return  end  or  border,  which  is  directed  in-  or  coriaceous,  while  the  bnuichea  and  liner 

warda,  and  is  attached  at  ■  distance  of  3 — 4'"  villi,   though   strong,   are   of  a  more   brittle 

(ram  the  margin  to  the  outer  surface  of  the  texture.     When  one  of  these  is  broken  oA; 

tborion.     The  exact  relation  of  the  decidua  and  examined  by  the  microscope,  it  preaenia 

to  the  villi,  in  various  parts  of  the  placenta,  the  fullowing  characteristics  —  the   subdiri- 

will  be  better  understood  aAer  a  more  minute  sions  are   abrupt,  contorted,   and   sinjjulariy 
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!h"w 'fineT'       ■«  "f  ,"*  crculaiing  fluid  is 
the  ve«<el'     ■  successive  [wrtions  through 

Hlr  ha»F  ^^rnal  blood,  after  bavins  its  im- 
guf'-,iiiiii-'hfd  by  ihf  Sjiinil  t'ourse  which 
nonr  ii""*  *"''*  '"  P***'"S  throush  the  walls 
^nti  I'acerus,  as  well  as  through  the  dccidua, 
«  v*'-"*''  "'  *'"^®  '"'*'  '''*  placenta,  where 
f  rjfoincs  immediately  separated  into  fine 
^nilets  liy  the  villi  which  are  so  closely 
^^  to  break  up  the  interior  of  the  organ 
^j>  countless  channels.  After  flowing  every- 
where among  the  villi,  the  blood  escapes  back 
into  the  uterine  system*  by  the  venous  ori- 


wlii1«  p.-i'iKin:;  tliToiiKli  a  quill  inserlvtl  belveen  II 
dlviilMl  onild  of  a  vein  in  a  living  eniniHl.  Althoug 
in  this  belief.  1  And  mvKlf  0|ipu9iKl  to  the  views 
Weber,  HUller,  J.  Relit,  Uoodnir.  and  Scbrteder  vi 
der  Kolk,  who,  with  certain  ilirTcrenLfs  munla 
that  Ibe  blood  is  Hill  relainvd  within  the  matem 
syslein.  The  views  of  these  end  of  many  oth 
physiolOBists,  who  more  or  lest  a^jrea  with  Ihei 
—  .ii_r_^i  i_  ?_-^  1^^  clas*ea.     According  to  o' 
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,  ....tnor  of  the  villus  ^ 
ecessary  for  fcetal  prowih.  Tbe^t 
ken  up  by  the  iniemal  layer  of  ctll! 
i),  and  by  thecn  brought  'into  direct 
h  the  lielal  capllUriea.  By  a  tiail^ir 
|)i  umi,  me  interchanges  nece&^r)  to  respin- 
tion  are  eflected  tbrnu^h  the  nieuitiranous  hit- 
faces  which  separate  the  maternal  and  ftziil 
blood.  And  these  processes,  respiraton'  and 
nutritive,  are  coritinned  without  intermiaion 
from  the  moment  that  the  two  separate  cur- 
rents are  e^^cablished  until  ibe  &nj|  srpantioii 
of  llie  foetus  In  the  act  of  birth.  Yrt,  through- 
out pregnancy,  the  form  of  the  mechanisoi  bi 
which  these  changes  are  effected  is  coDtmiuJi 
altering,  either  in  its  greater  or  lesser  part!. 
The  greater  changes  have  reference  chie6r  to 
mechanical,  and  the  lesser  to  vital  necessitin. 
The  changes  in  form  eihibit  a  beautiful  ^lerict 
of  adaptations  in  the  capacity  and  strength  of 
the  pliicenta  to  the  increasing  amount  and 
force  of  the  maternal  current.  The  ori^iul 
plan  of  the  placenta,  that  ofan  interspace  be- 
tween two  spheres  fa  lesser  one  conuineJ 
within  a  greater)  filled  by  niatenial  Wood, 
could  not  be  long  preserved  with  thenutmals 
out  of  which   the   temporary  organ  is  con- 


structure  and  romposillon  of  tbejitmnU.  «n<ijll 
I'dh  Boer,  Untersachungvn  Bber  dit  Udlnmr- 
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inserviunl.  1837.  E.  H  WAtr,  is  l<ililFbn'i>^-['' 
Analomie,  b.  iv.,  and  in  Wojiwr,  Elmuii' «  Hir- 
siulogv.  1X41.  J  Rod.  kdmli.  MrI.  ind  ■xk 
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I    lijke  PLac«iita,  en  over  hu«a  UImIhoIii^  IJiL 
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explain  the  exact  relations  of  this  structure  to  conduct  through   the  decidual  layer  to  the 

the  villi,  within  the  placenta.     All  the  extre-  venous  sinuses  in  the  uterine  walls.     These 

niicies  of  the  villi  which  are  sufficiently  long  venous  orifices  occupy  three  situations.     The 

to  reach  across  the  placenta  from  the  chorion  first  and  most  numerous  are  scattered  over 

to  the  opposite  surface  formed  by  the  decidua,  the  inner  side  of  the  general  layer  of  decidua 

become  firmly  attached  to  the  inner  side  of  which  constitutes  the  upper  boundary  of  the 

the  latter.    This  attachment  takes  place  not  placenta ;  the  second  form  openings  upon  the 

by  any  actual  perforation  of  the  decidua,  but  sides  of  the  decidual  prolongations  or  dixsepi* 

by  the  ends  of  the  villi  being  simply  inserted,  ments,  which  separate  the  lobes  from  each 

in  an  early  stage  of  the  formation  of  the  pla-  other  ;  while  the  third  lead  directly  into  the 

centa,  into  little  shallow  pits  or  cup-like  de-  interrupted  channel  in  the  margin,  termed  the 

pressions  in  the  decidual  substance,  into  which  circular  sinus. 

they  are  received,  and  from  which  they  may  Drvelopment  of  the  placenta,  —  The  early 
be  withdrawn.*     In  other  cases,  the  ends  of  steps  in  the  formation  of  the  placenta  have 
the  villi  become  blended  with  the  decidua,  to  been  described  in  the  account  which  has  been 
which  they  are  apparently  fixed,  by  a  growth  already  given  of  the  development  of  the  ded- 
of  decidual  cells.    These  attachments  are  for  dua  during  gestation  (p.  653.).     These  first 
the  purpose  of  giving  strength  to  the  placenta,  steps  consist  in  the  formation  out  of  the  deci- 
and  of  mechanically  supporting  the  villi.  They  dua  of  a  perfectly  spherical  chamber,  in  the 
take  place  not  only  between  the  ends  of  the  centre  of  which  lies  the  impregnated  ovom. 
villi  and  the  decidua  forming  the  roof  of  the  The  surface  of  the  ovum  is  at  this  time 
placenta,  but  also  wherever  decidua  and  villi  covered  everywhere  by  short  club-like  villi  of 
come  into  contact.  Hence  similar  attachments  ecjual  size.    The  extremities  of  these  villi  are 
are  also  formed  between  the  villi  and  the  septa  simply  in  contact  with,  but  are  not  as  yet 
or  dissepiments  {fig.  484.  d  p),  which  divide  attached  to  the  walls  of  the  containing  cham- 
its  substance  into  separate  lobes.  Upon  the  floor  her.     Subsequently  both  the  villi  and  the  de- 
also  of  the  placenta  all  round  the  margin,  where  cidua  forming  the  foetal  chamber  undergo  con- 
the  decidua  turns  downwards  and  inwards  to  siderable  metamorphoses.   Certain  portions  of 
become  united  with  the  chorion,  and  to  form  these  become  intimately  united,  in  order  to 
the  placental  margin,  the  decidua  is  found  for  form  the  placenta ;  while  other  portions  suffer 
a  short  distance  attached  to  the  bases  of  the  retrogression,  and  take  no  part  in  its  construe- 
villi.    And  this  arrangement  gives  to  the  parts  tion.    The  following  are  tlie  principal  features 
an  appearance  as  if  the  decidua  had  been  here  in  these  metamorphoses, 
penetrated  hy  the  villi,  but  one  which  is  actu-  Foetal  portion,  — >  The  surfiice  of  the  ovum 
ally  occasioned  by  the  former  having,  in  the  does  not  lon^  retain  the  peculiarity  just  men- 
courae  of  growth,  become  extended  around  tioned,  of  bemg  equally  covered  by  villi.  Dur- 
tbe  roots  of  the  latter  long  after  these  were  ing  the  second  nnonth  at  lea»t,  if  not  earlier, 
first  formed.     Occasionally  also  decidual  cells  those  villi  on  the  side  furthest  from  the  uterus 
may  be  found  upon  the  surface  of  villi,  con-  cease  to  grow,  and  in  consequence  of  the 
necting  together  their  extremities,  or  forming  increasing  expansion  of  the  ovum  become 
here  and  there  rough  irregular  belts  upon  their  more  widely  scattered  over  this  part  of  its 
stems.  surface,  while  those  nearest  to  the  uterus 
Termmatiam  of  the  maternal  veuelt.  —  No  rapidly  increase  in  size  and  extent,  so  that 
extension  of  the  maternal  blood-vessels  into  this  portion  of  the  ovum  soon  exhibits  a  pro- 
the  sulMtance  of  the  placenta  among  or  be-  fuse  growth  of  villous  processes,  which  send 
tween  the  villi,  can  be  demonstrated  to  take  out  their  ramifications  in  all  directions, 
place.     $o  far  as  anatomical  evidence  goes,  According  to  Professor  Goodsir,  the  deve- 
the  maternal  vessels  all  terminate  at  once  and  lopment  and  growth  of  the  villi  proceed  from 
abruptly  upon  the  inner  surface  of  the  decidua.  the  groups  of  cells  already  deacnbed  as  occu- 
The  curling  arteries,  after  passing  from  the  pying  their  bulbous  extremities.   These  swell- 
muscular  coat  of  the  uterus,  obliquely  for  the  mgs  on  the  sides  «id  ends  of  the  villi  are 
most  part,  through  the  layer  of  decidua  which  their  germinal  spots,  and  are  the  active  agents 
forms  the  roof  of  the  placenta,  open  directly  in  the  fommtion  of  these  narts.    The  villus 
into  the  interior  of  the  latter ;  while  the  veins  elongates  by  the  addition  or  cells  to  its  extre- 
cororoence  by  equally  abrupt  openings  which  mity,  the  cells  passing  off  from  the  germinal 

•  The  difficultv  of  uoderstanding  the  early  step,  ^.^"^i^^  spot  receding  on  the  extremity 

in  the  conjiructiin  of  the  placenu  has  arisen  fh)in  ^\  .^^«  ^""f*.  f«.  ^n«  latter  elongates  bj  the 

the  belief  common!/  prevalent,  that  the  ovam  on  additions  which  it  receives  from  it. 

fint  reaching  the  uterus  remains  upon  the  outside  As  the  villi  increase  in  size,  their  strength 

of  the  decidua,  and  that  the  villi  of  the  chorion  is  gradually  augmented  by  the  conversion  of 

!ir^M  *•  I?  T"^^  u  ^^fl  '*"S  'l^.h"*  *!!"«'  «»»e  membrane  and  cells  forming  their  stems 

in  order  to  form  the  placenta.     But  there  is  no    ■  • .         •       .  ^       ^     _,•  ,  .^    «!_ 

actual  penetration  of  th«f  decidua  at  any  period,  •"<*  »»'««'  ??"^J'"  '"*^.  *  ***"8n  white  fibrous 

except  that  which   consists  in   the  enttrt  ovum  texture  ;  while  frequently,  towards  the  end  of 

gaining  a  «itiiatioo  in  the  interior  of  this  membrane  gestation,  calcification  is  observed  to   begin 

•honly  after  its  arrival  in  the  uterus.    The  Hm  of  within  the  finer  villi,  and  to  proceed  sometimes 

'^!'*ii J!L^hT*^"  llil!ff*i"' '*?K*  ^^^^  )t:  ^o  ^  P^e*^  «n  "^wi  «h»t  a  considerable  num- 

txime  sapcriicially  imbedded  in  the  walls  of  the     ^^ ^r  »l^     u  ^  en  j  a    li*  i 

f<aul  chlmber,  which  is  formed  of  decidua;  but  ber  of  them  become  filled  up  and  obhterated 

this  is  not  a  penetration  of  the  decidua,  as  commonly  by  solid  matter.     While  these  changes  are 

aademeod,  bat  only  a  means  of  fixing  the  ovum.  going  on  in  the  outer  portion  of  the  villi,  or 
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jhi.iri.mfa,  ova  of.  v.  [lO'.i],  [11"]. 

J  t,ifniitit'\  nl  till'  cimrx-  ol  llic  .loi  1 1,  i.  I'.'O. 

vtM)'iii>,  i.  i  "t,  h;. 
An  >)n,tlii<  imiMh',  iii.  72'>. 
Anovinidtus    tt-rruoLi,    absciirc     of     oj'i^s      in     the,     Ji. 

Jtiu}>i\thin,  a  si'f.'inn  of  Po!y^  i»frir  A'lim  il-,  iv.  ">. 
Aii<>i<litllnrtitni.  .'iiial  iiny  «»l  ttio.     Sic  l'.\(  ii\  r)CHM  vTA. 
Anortfh'i'i,!,  iv.  I  WrJ. 

ciiiiiiiii)!!  .uuonv^t  m  prnos.  iv,  1  l'i2. 
trc.nincnt,  i\ .  I  \ui. 
Anoura.  an  orilrr  of  Ainphil>ia.  i.  01,  ci  scq. 
cliar.u  l.r  ol  tlic  or.l  t,  i    'J\ . 

anfi'ii.)!-  «'\tri-iMily  i:i  tlif,  i.  !»1. 
iiu  taiii(>r(i|)(ivi>  lit  the,  i.  If";. 

Aiit-iatii-  (  .Myr  iH''i<'j  liaj,' i),  its  mode  f)f  takinjr  its  prry, 
iii.  s. 

S<«'  I''in:NT\T\. 
Aiit-tatt)-  ul  tli<-  ('.ip>  f  Orvftf-ropim^  toeth  of  (lie.  iv.  M7". 

p  l\  s  <>t  til'-,  s.  li.;>.  |i;i, 
Anf-/i(rH-  (  Myi  iiU'Iciiiiiila' >    li.  ,s»i'). 

tiK'  r  iiiiiil.-  (Il  t.ikiii;^'  tliiir  [iicy,  iii.  S. 

their  iiioili'  ol  proiT.  »»iuii,  iii.  A\'2. 
A/it,/(if'.:'u',   a   Mili-ordcr   (^f    .Maminalian    quadrup-His,   s. 
•Vs. 

an.itniiiii'al  charac?frs  of,  s.  .')'  H,  rt  sn/. 

•  iruMiiN  III  lociiiiiMiioii  (»i  tlic,  iii.  I'lj. 

sjifiil  of  the.  111.   I"  I. 

vocal  iiruMii-  aial  voire  ol'the,  iv.  1  I'M. 
AnlrniiiC  eon.-iii'-n  d  ;is  -Npeeial  or;.'aus  of  toiioh,  iv.  11<>7. 

of  Crii-it.n  la,  i.  7  •"< 
Auf.  iifiiV  of  Mix  •  t»,  il.  ^-'.tO.     Se  •  lN>;r(  :  \. 

limitioMs  lit  tin-  .iniiiiiia',  ii.  ^''.'. 
A  III.  pri"^fiifi\  or  Cow  p("  "s  }_'l,'.ii>U.  iv.  \'1\7 , 
Aut.rn  ]i  i^frn  >r  areli  ol  f.Mit,  li.  .'Jtl,  Xu  . 
Am'i  /;r.  n.  .'I'lO,  ;,:,i . 

An//ici  iiiiu  of   ('iyptos.'a  I  ia  and    rhaiuro^aniia,  s.  '2)2  — 

■J'.;». 
Atitluii.litnn  of  red  Alir.i'.  or  rhoidia-,  ?.  '>'l\.     S.-c  Al^iT; 

HlIKmIH   I    I  I..S.    \'|  (ill  \I1|,L. 

of  li.liell"!.  <;.  1'  '.o. 
fnnrJutiis  of.  s.  •i'.\(\. 
Autfi'icrns  Ia-viv,  (|.\ ddpinent  of,  s.  'i'.\^. 

tirsl    piTiiid — lioiii   (lie   ^»  1  iiuiMtioii   of  the  ^por^*,   ?. 

de\»  liipinent  of  the  aiUheridia.  «.  '  3.1. 
ol  tilt-  .iMlic'.'iin'.a,  ».  'i'i'.\. 
Seroiid    period — ti  iiit!ti(aU'>ii    of    the   aroh";;onia,    s. 

•2.11. 
chau>:i  '.  preparatory  to  tlic  dev(lopni«iit  of  tlic  .sp<>rr<, 

s.  •.';?!. 
d<'\«  1  )!'inenf  of  jli-  ^poris,  s.  2'tl. 
Ant/iii\<(i.  a  <ult  el.i^'i  oi'  I'dls  pih-ia,  iv.  I'.t.  'il. 
<  iiaMi  ter-i  ol  the  siib-il  i--,  i\.  ,'.».  '21, 
(li.-eNtive  <ir:^.ii)>  ot,  *.  '2\'<'>. 
I'V.i  I'f,  .s.  [  l'27  ] 
Aiithrtu-olluruiin,  .m  extinct  jjcnii-s  of  rachydermata,  wliirh 

Anifir.ir.  i.  :{r,s  ;  i\ .  j.^h. 

AtUihiui  hiiil  M-jiiiii.  (iov((Ti(ir,  il.  ;;r,s. 

A/if]/iili;iis.  ii,  ."•>(».  .■r>l. 

Aiitlriy,  "f  Kii  hin  inli.i.  «.,  .",17. 

import  lilt   t  h  in^'  .^    ro-e\i^t:iij»    witli    tli<'  -hedtling  of 
tlie,  in  the  M)iul-ii(iri,.  d  l.'nium.iutia,  s.  '^'M. 
Antnitn  Hijlimori.  11.  '.^O.i  ;  iii.  7-2'). 

ina't'iiiill  ire.  ii.  "> fi 
Anls  (  Fonireula' \  li  djit>  of,  ii.  >*'■'■>. 

f,it  ol,  il.  'j.r.. 

proMih  nt  .Mit.-^,  instincts  of,  iii.  12. 

iie-ts  nt.  in  Si.iin.  ill.  il . 

tlieir  eciiiiniij  .md  inude  i>'' prorredinj;,  iii.  "Jl,  2'-'. 

torpidity  of.    dm  111;^  winliT,  iii.  12. 
tree,  till  ir  liext<;,  i,i.    |  1 . 
w  h'te  (  Tt  riiiite>).  li.  st;'>. 

the'r  sinu'iil.ii   ti.ilni  iMniK.  iii.  |I. 
Anuran.  :\  ur«  nils  of  hine.if,  ,1  Koi  iters,  iv.  li"*. 
Anus  (o>(iuin  recti,  p<>de.\,  ciihi>K  in  anatomv  generally,  i. 
17.<. 
nni'fh';  and  f,i.>^-i,r   i.  17.-,;  ^   ;»f,  t. 

ichio.eocc)  ;.';«M  iini<c!..,.  i.   17;i. 

i'-chio-reet.il  sp  u-,  v^  i.  1  77. 

le\.uor.  s  aiii    1.  17^;   111.  .'{'.il  ;  s.  ."•;;». 

ol>tiir.i'.tr  fa-cia,  i.  177. 

spliMuter  ani  i\ternus.  i.  170  ;   .«.  .3<-,0. 

S'phiiifter  ani  intennis,  i.  17'»  ;  s.  ;<•.■.". 

traii.s\eisi  p(  rin;ci  iiui.m  le-,  i.  177. 
rretniM.  i.  17''.  1 71'. 

abnonu.-d  <on(iition  of  the  anus  and  nei;'iiboiiiiiie  part's, 
i.  ni.  !'<.».  c  I         , 

atre-i.i  ani.  iv.  I»r,o. 

rancer,  1.  \><.\. 

cinijjcnif.il  ni.dI<.rniation«,  i,  iwj. 
artitici.d  .mus.  i.  Is2. 

confr.iction,  i.  IS). 

exrrese,  iire<;,  i.  |S|. 

li'isiMe.  i.  |s.'>. 

fivtnla  III  nno.  i.  X^C. 

h,»'morrlii)iii>,  j.  (•«',. 

inHainmation  at  the  xcr^'o  of  llie  anus    i    i)] 

niorbul  condition-;,  i.  Is3. 

prol.ipius  ani,  i.  li*4. 


Anus,  abnormal  condition  —  ccn/iwmrf. 
.syphilis,  i.  \x^i. 
imptrforatc  anus.  ca*«  of,  in  the  Or:  an.,' 

li.  33«;. 
artificial,  fonn.itlon  of.  in  ca>rt  of  L'?T:;i>.  ii.  7»:- 

7.''n. 
circomstanrr'<  cor)nf<-tcd  »tth  iht  Iiia!igi:  1:  r  .'■ 
tillcial  anil*,  it.  7 '»<). 
Anvil-hrtTw,  or  ineU'*.  ii.  riiij. 
dt^vnlopnient,  ii.  -"mi-O. 
alinormal  conditions,  ii.  h*\\ . 
Aorta,  i.  11.  1«7.  220;  ii.  3. 
arch  of  the,  i.  \^^. 
.ilidoiiiinal  af>rta,  i.  189. 
anoui.tli«-«;,  i.  \W. 
branches,  i.  1^2. 

1.  branclu'.s  arising  from  tiio  arcn.  i.  I''}. 

right  anterior  or  uiti.Tior  c«.>r>':i=.  v  i."  •■•, . 

rj2. 

left  superior   or  po«tpr:or  coTnutrr  v  •-'•. 
I'J2. 
II.  branches  of  th**  thoracic  aorti*  r^Lt  tf"  ir . 
artcrv.  i.  l'»-<. 
left  bro'iu  hial  artery.  I.  VA. 
oisopliagral  arteries,  1.   191. 
posterior  iiu'diistiii.il  arr-rie*.  i.  I''? 
niferior  or  aortic  intcrcostid  arUMfs.i.  !- 
ana>totnose>.  i.  IV 1. 
III.  branches  of  the  abdominal  aorta,  i.  \'A. 
plirenic  arterii">.  1.  l'J-4. 
curiae  artery,  i.  \'j\. 
coronary  artery  of  the  itoinnh,  i.  1'. I 
hepatic  artery,  i.  Il'l. 
splenic  artery,  i.  V.^'i. 
sviperior  me»enteiie  artery,  i.  !'■'> 
arterie'*  r»f  tlie  jimall  iiuejlin»'».  s.  l.J. 
rolir  arteries,  i.  lv'«. 
rij-'hl  superior  colic  or  colica  mf^J  itr" 

ilio-colic,  coecal,  or  inferior  ri^iitcldt    , 

i.  I'.T,. 
hiO-rior  mesenteric  artery,  i   W>. 
n.iddle  left  lolic  artery,  i.  11*'^. 
lumbar  arterle^.  i.  \\>*\. 
middle  sacral  artery,  i.  '97. 
f.inn«;e«.  Ies«;er.  of  the  aurta,  i.  Iv. 
development,  i.  I'.t'". 
thir.uic  aorta,  i.  !>>;  s   42*. 
diseased  conditions,  i.  J'Jl.  2-<-i ;  iii.  .'»'4. 
An  tie  plexus  of  nerves,  iv.  HSJ  ;  s,  42*'. 
.//<(•.«.  iv.  I'.»\  ri  f,'r/.     See  Qr^oKi  ma>c 

coiiformatiou  of,  compared  »:tti  tliat  of  min,  r    - 
et  srq. 
Aj'hnntptrra,  an  order  of  Insecla.  ii.  hih. 

rbaracters  of  the  order,  li.  S'J. 
ApftKirs.  or  plant  liee,  ii.  Mi'*.  m'A. 

mo  !«■  of  jieiu-ration  of,  ii.  4  U».  Au^;  s   ,13-3*. 
Dr.  Waldo's  observations   on   the  oricin  a.J  ?        ' 
formation   of    the    repo.itcd    broods  or  i  •    ■'•  ' 
apliide*.  s.  [113],  [111]., 
associations  ol,  ii  .17. 
Aphonia  precedin;^  or  attendant  on  phthisi*.  iji.  I^ 
from  exposure  to  e«>Td  or  damp,  iii.  I.i3. 
a  symptom  of  tut>erculdr  consutnptioo,  »ii-  l'-'- 
treatment  of,  iii.  123.  , 

AphriHiita   aculcat.i,  or  sea-mouse,  description  <'f  t£' 
<,17. 
Uf-rvoui  sy*tem  of  the,  i.  1GH;  iii.  ff'<'».  'V^. 
muscles  of  the,  iii.  .^.'W. 
Apffffhius  ulceration  ot  the  tongue,  iv.  lloo. 
.^/)/t.,s  of  the  liiiiL''*.  8    2"^'^. 
ApidiC,  or  humble  and  hive-l)c<»s,  ii.  *^»5. 

luo.l  of,  ii.  Mi.>. 
Aplidium,  or  Alcyoniura,  a  genus  of  Tunirita.  ^-  ' 
ft  soq. 
characters  of  the  pc!iu5,  ir.  Ilv9 
Apfi/Mtt,  nervous  system  of  the,  iii.  n<.i6. 
Apodtt,  an  order  of  yVmphibia,  i.  'Jl. 

characters  of  the  order,  i.  IM.  ^ 

Apodc  larvae  of  insects,  mo<ie  of  loionaotiou  0!  :   • 

411. 
Apodcin  xfii,  i.  7'>4.  7.S7. 

Apont-tirosi'tf    or    ap4inourotic    fa^oitT,  ti.  231.    ^*"  *' 
F.\s«i\. 
Iho^e  connected  with  mujoular  fibres,  li.i*' 
those  which  cover  soft  pjrt*  m  prtriiiU.'ir  re^''' '" 

231. 
simple  lamella?  of  fibrous  membrane,  -L  231. 
power  of  rofii.iitance,  ii.  231. 
Apont'tirosis.  abdominal,  i.  A*. 
of  the  leg.  iii.  13(). 

of  the  anterior  region,  iii.  1.^1. 
of  the  posterior  region,  id.  130.  I 

snperticial  layer,  hi.  130.  1 

<le«p  Ia3er,  iii.  130. 
of  the  hand,  dorsal,  ii.  -524.  ht*, 
palmar,  ii.  .V27. 
A/>onrtt}OS!s,  cephalo-pharyngeal,  iii,  '.»tV 
cranial,  i.  74S. 
ol  elbow,  region  of,  ii.  64. 
ep-eranial.  i.  74"9. 
A/inulosfi,  structure  of  the  integunifnt  -^f,  *-  ^'•' 


PLACENTA  — (Flkctkhh). 
Fig.  +87. 


TV/sriMtiiM  o/lhtfirtal  rbmkr  ■> 

...   ^      ,  .  .... -  '   ''lodit  nlbo/  lb  cAoK&a- n  HUok  t4t  oi 

».  otam  ;  rfr,  deciiliu  reflcxa,  Tonulug  the  bul  chamlMTi  dr,  dacidua  reni  s,  nloiDC  walli. 

ii>|  the  furaiatioa  of  ■  Bubcutaneoiii  absceu ;  scribed  as  bounding  the  several  lobea  or  co- 
while  in  proportian  a«  tfae  base  of  the  chamber  tyledotu.  This  partitiooing  of  the  plaoenla 
faecomcB  extended  by  the  gradual  retiring,  frooi  commencea  sboiit  the  fourth  month, 
the  centre,  of  the  line  of  reflexion  of  the  de-  Thus,  during  these  acvcral  itages  in  the 
cidua,  like  vavei  receding  from  a  central  point,  (brniation  of  the  placenta,  two  proceiaea  may 
lo,  at  the  same  time,  an  increasii^  nirface  i«  be  said  to  be  concurrently  carried  on  which 
produced  by  the  Ckpaniion  of  the  uterus  itself;  tend  in  opposite  directions — a  proccM  of 
■od  the  layer  of  decidua  bete  fonued,  cooi-  po«iti*e  enlaivenient  and  growth  combined 
BKmly  teemed  the  decidua  scrotina,  is  simply  with  oik  of  relative  retrogression  or  limila- 
the  mtKOUs  membrane  reprtMluced  to  su]>fi1y  tion.  For  while  the  bulk  of  the  placenta  is 
tbc  place  of  that  which  hsJ  been  conBumed  progressively  increasing  up  to  the  compietion 
or  poshed  t>ff  in  forming  the  decidua  refleia.  of  |iregnRDc|,  the  relative  anKMint  of  surface 
Tbe  fourth  or  final  st«^  connsts  in  the  of  the  ovum  appropriated  to  it  ii,  on  the  other 
parthioanif  of  the  pertnanent  placenta  into  hand,  diminished.  The  entire  surbce  of  the 
■mailer  portions  or  lobes  by  the  extension  of  chorioo  being,  in  the  first  stages  of  develop- 
the  layer  of  decidua  (serotiria)  which  Ilea  op-  ment,  employed  as  a  phicenta ;  while  in  the 
poaite  to  the  develoiied  villi  inwariln  at  vari-  latter  hall  of  gestation,  one  third  of  it  stifficcs 
ouk  points  toward*  ine  chorion.     In  this  way  for  that  purpose. 

■r*  eooMnMInd  tbe  dittepioMau  already  di-         Fmietmu  of  tie  placenta.  —  By  means  - 
Sapp.  3  * 
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AllTERIK* —  rotliltltttfl. 

coiitr.utioiis  of  ai  tcriri,  i.  Gi'i. 
co.its  of,  <'xt»  rii'il.  i.  'ITI.  li(J.). 
niuliil.'.  i   '2Ti. 
v\  Asiuity  of,  ii.  h^. 
coiirso  of.  i.  '22  ',  L'-'I. 
ilctiiiitioii  <»I,  i.  '21') 
il>-vi|()|iirn  lit,  ]iro'jrcijivc.  \.  2'.''-*. 
(list nhiiijoii  oi  bloud,  niccliaiiiMn  lor  f.uilit.itiiig,  i.  22;?. 

ilivisions  of,  i.  2JI. 

rl.isticiry  i>i.  \.  Til  ;   ii.  rig. 

I'onn  of.  i.  2'jn. 

t;l<'l»ulu'>  Arantii,  or  <".>rpn,s  st's.unoidrnm,  i,  223. 

irritahili'v  «)t".  i.  '22'i.  «;«'.'>. 

iH^rvrs  of,  i.  21  \. 

orifjin  of.  i    2J<). 

|>af IioIo^'umI  roiulili(iii>  of.  i.  I'^ij. 

|iliy>!f,il  )iri>jK'rtif>  of.  i.  22i. 

<-la>»ti(itv.  i.  '22\. 

]>ii\N>r  of  rfsiotaiict^  i.  221. 
>hp.Ulis  for,  i.  221. 
vjM  (ifir  jiravuj-  ot.  i.  221. 
.<lriiciiir«'  (>l.  i,  221 . 
(•Miilinou.s  riiiL'«.  ii.  -^h?. 
tunic  ity  of,  I.  t.*;?. 
tor>i((U  of,  i.  221. 

liiuirs  rxtcnial,  inidilU",  .incl  inl»-rnal,  i.  222,  223. 
valvr'*.  i.  22  '\  ;    il.  ."lyi. 

ii»fchaiii-iii  i)f.  i    22^. 
\arifiu'.»,  iiidiKMfi-  ot.   111  tin-  distribution  of  Lirtorit-s 

ii|-oii  tin-  <  irciil.ition,  i.  <i7H, 
v«Mi;r  (•"iinit'S.  1.  "JlT. 
va<  »  va>ii>riiM).  of  i.  •J23. 
vital  p'  opiTtif'»  of.  i.  uO'i. 

itilliitiu'*' (i(",  on  tin- lironlation,  i.  CA'u.     See  Cia- 

AurKKUvs  (|».itliol.i.r,(Ml  condition  of),  i.  221. 
Iicatiirt's,  i.  :'•.".!.  2.51.  2:^'). 
niorlnd  state  of  ai  t<Ti«'-.  i.  23'>. 
au»Mri«m.  i.  2<'l. 
ant  iiri»ni  d  i  ai  i\.  i.  2.'<0. 
an<Miri>in  b\  ana'<f  nn  isi-.,  i    212. 
nnii'iiM-ii'iid  I  iIm-  an''nn<.in,  i.  232. 
diilii-td  .iiHMit  isii),  1.  2'A7. 
tranm  iti<'  au'iinsm,  i.  237. 
triH'  ainMir  imd.  i.  'J.3.">. 
\arico»«' aiiciiri-in.  i.  212. 
torsion  i>(  arl^■rl•'^.  i   2Ji.  2-"^. 
»ouod»  and  iiijui  ic^  nl  artoiifS,  i.  227. 
ai  t.-ritis,  i.  •.'2').  'J. (J. 
j:iin    ainl  lannon-sliot  Wi'iuids,  i.  227. 
liaMiiorrhau'**.  arfrri.d,  i.  liJ'*. 

inffrnal    li.viiiorrb  tgf,  ami    opon    or   hleodiiij; 

artrric?    i.  2'.\.>. 
natoial  Niipp'f-»i>n  of  i.  v.'.*. 
piTin.i  i«Mit  Mippri-ssniii  ol.  i.  2:'J. 
sciKud.iry  li;i'm"rriiaL'i'.  i    2*^. 
caloir«'Oiis  tl«p(isits  in  th<'  roats  of  ,ii(fiii-s,  iv.  87. 
arlifroniatou.s  in  itt'-r,  iv.  "^7. 
wliifo  spots,  iv.  S7. 
r.irtil  i>:inous  patclx's  iv.  s7. 
soitcniu^c   of  tin*  intrrn  il    ninnbranr   of  arterieio,   iv. 
7t'H. 
Artcri<s.or    Irfi'ri/.  \u  pirtirular  :  — 
ahtjoiniml.  i.  II  ;    n.  ^26. 
acroiiii.il,  i.  3»k}. 
aU.Mdar,  i.  VM\ 
.wiastoinotica  nia-jna,  brachial,  i.  10''.. 

c»f  lbi>:h,  ii.  2V.t. 
anuul.ir,  of  t.icf,  i.  4^7  ;  iii.  03. 
aoiti.  i.  iH7.  22M. 

abdominal,  i.  iS'.t. 
arrh  of,  i.  Ish. 
anomalies,  i.  Il«). 
bramlit'.,  i.  Il»'i. 
>iniisfs,  I.  \X'.K 
tliotacif,  i.  iH'.t. 
artiriilar,  suprnor  cxt'-rii  il.  iv.  til. 
intt TO  li,  i\ .  h\. 

siipcrlicial  vn()trior  intern. il,  ii.  211^. 
artlnilar,  ot  knee,  interior,  iii.  l"». 
iniildle,  iii.  H. 
sn[>eri(»r,  iii.  In. 
atnlitiva,  interior,  li.  .'>t2. 
auricular,  posterior,  j.  -ll"^;  ii.  .•»12.  rv'»(J  ;  iii.  Iin3. 

f)rofiiiida,  ii.  .S'wj. 
axillary,  iii.  2lH  ;  iv.  (",{*>. 
axis.  «odiac,  i.  IhH.  l<j|. 
arvK'os,  iv.  r.l. 
baMiar,  i.  2.3fi ;  iii.  r.71.  ♦JT'^.  70*  ;  iv.  >^20. 

branrhes,  iv.  »«21. 
of  l<one<'.  i.  431.  4  (y. 

I'ra.  Inal.  i    21»i,  217  ;  ii.  *)l.  303  ;  iv.  1107. 
of  l)rain,  iii.  7'U. 
broiuhi.il,  i.  \s'j,  i'i3;  s.  27o. 
superior,  r.  27"). 
Inlerior,  ».  27'>. 
buccal,  i.  4m»;   il.  227. 
of  bulb  of  clitoris  s.  713. 

f  bnltiof  petus,  iii.  034;  iv.  1251. 
«cal,  I.  IW. 


Arteries  —  rontiuucd. 
cardiac,  ii.  IJf2. 
carotid,  i.  4H2  ;  iH.  l^M, 
carotid,  left.  i.  1^9  ;  iv.  120. 

external,  i.  484  ;  iii.  93.  IK',  f*ri3. 

branches,  i.  4Hi_4'yi;  iil.  S3,  lia 
internal,  i.  J'Jl;  iii.  <*.3. 

branches,  i.  401— 41*3 ;  iii.  'A. 

to   Kiistachidn   tobc  arid  pr.-e:  it  •- 
.^Vi. 
carpal,  of  radial,  ii.  '>2r» ;  iv.  ':rl'->.  lUf,. 
anteriO'-,  iv.  '.^^3. 
dor...iJi*,  iv.  223. 
carpi  ulnaro.^  posterior,  iv.  22>. 

anterior,  iv.  Ii'). 
central  of  retina,  iii.  T"-**. 
cercb<'liar,  inTerlor  or  posterior,  iv.  ^2\ 
superior  or  arileiiur.  iv.  ►■21. 
cerebral,  anterior,  i.  4'.'3. 
middle,  i.  4'j3. 
posteri<)r.  \\  .  vjl. 
cervic.ilis  profunda,  i.  ^1 

ascendei's,  iv .  S21, 
.«uiiertioi.di«.  iv.  S24. 
ch<»roid,  i.  402. 
ciliary,  i.  401  ;  iii.  7*o. 
anterior,  I.  402. 
middle  or  lone.  i.  401. 
p  )«.ter)or  or  ?hort,  i.  4!>I. 
circiimtU'X  iliac,  i.  IS;   ii.  Mi- 
anterior,  i.  'M'A. 
posterior,  i.3Hl;   iv.  13^. 
ciri  uiiifle\ii$  scapulae,  i.  o»il  ;   iv.  45'j. 
cori-\  L'eal,  ii.  K3I. 
Cochlear,  II.  .M2. 

cceliac,  or  cceliac  axis,  i,  1**0.  I?4. 
colic,  ripht,  i.  10'\  lOO;  ».  37'». 

mi. Idle,  i.  Vjb,  \\3*j  ;  «.  379. 
lett.  s  3H0. 
comes  nervi  phrenicl.  iv.  R??. 
connnunicauN  u'.nx   iv.  2v*i. 
Coiouaria  vciitriculi.  s.  .32'>. 
coronary,  of  heart,  i.  lv».  VjL  194  ;  ii.  S"!. 
labial.  in^'ern)r.  i.  A^*',. 
superior,  i.  4h7. 
of  corpus  cavernosnin.  li    <\f>. 
c.>rp(>ris  bnlbosi  p«-nis,  iii.  \*\i^. 

cavprnosJ  peni!-,  iii.  i»io. 
coi  pus  sponjriosnm.  iv.  liiol. 
of  craniutn,  i.  74**,  7*0- 
of  cru»  pet  is,  iii.  !,<3I. 
cystic,  i.  105. 

dVntal.  or  maxillary,  i.  4n1)  ;  li.  227. 
di.iphracmatic,  ii.  4, 
inferior,  li.  227 
superior,  ii.  227. 
di>.'it.il.  iv.  2-'*;.  1 1''7. 
dors.ilis  linputr,  iv    1 141. 
dorsal  of  foot,  li,  3.')2. 

clitorii.  s.  709.  713. 
ear,  extern. il,  tmcI  tnnp-anum.ii.  ia 
penis,  ill.  017;  iv.  Vlhi. 
hand,  iv.  223. 
of  dura  mater,  iii.  G29. 
of  iNir,  il.  8%. 
epiga.stric,  deep,  1.  I.S;  ii.  »42. 

superficial,  i.  14  ;  ii.  214. 
emu1;rent.  or  renal,  i.  I>^  ;   iv.  2^\ 
ethmoidal,  anteruir.  i.  492  ;  til.  7.'»''. 
posterior,  i.  49i  ;  in.  7S»i. 
o!  eve,  iii.  03 
facial  or  labial,  i.  480  ;  ii.  227.  566  ;  id.  W.  73o  ' . 

tran«VLr>e,  ii.  2.'7  ;  iii.  l«03. 
of  Fallopian  tube,  %.  •WVl. 
femoral,  i.  22H.  2.i0.  235  ;  k.  713. 
fibular,  ii.  23'j. 
of  fore-arro,  ii.  3»'>3. 
frontal,  i.  402;  iii.  7«*l 
gastric,  i.  194  ;  t.  32'>. 
Ka^tro-duodenaliN.  s.  Zlf*. 
gastro  epiploic,  i.  194   I9J;  s.  327. 
lert.  5.  327. 
right,  8.  325. 
gluta*al,  or  |>«>sterior  iliac,  it.  250.  »s33. 
ha>inorrhoidaI,  external,  if.  ^35. 

Inferi  r.  i.  IW;  s.  -W. 
middle,  i.  3»i«'>.  H30.  «.  3"4>. 
superior,  i.  IIW. 
of  rectum,  I,  i»jl. 
helicina*,  ii.  Mfi  ;  iii.  917. 
hep.uic,  i.  194,  19r»;  id.  171 ;  ».  326, 
of  hip-joint,  li.  779. 
Iiyoid.  i.  4(15;  iv.  IMl. 
hypogastric,  i.  3H6. 
il'eo-colic,  i.  195,  IW  ;  s.  379. 
iliac,  external,  ii.  2.5<).  837. 

internal,  i.  ISl.  38tJ;  ii.  2>0.  !»2<;  J.Wl< 
primitive,  i.  189 
superficial  anterior,  ii.  241. 
ilio-lumbar.  ii.  2A(\  829. 
infra-orbital,  i.  490};  ii.  227  ;  iii.  93. 
infra-spinal,  Iv.  43'>. 


PLACENTA  —(Functions). 


723 


that  flows  around  it,  becomes  thinner,  and 
finally  p;tves  way  b^  extension.  But  long  be- 
fore this  stage  amves,  the  whole  of  this  por- 
tion is  shut  out  from  the  maternal  circulation, 
and  the  subsequent  metamorphoses  are  di- 
rected to  the  strengthening  of  tne  more  limited 
space  which  remains.  It  is  on  this  account 
tliat  the  strong  border  of  decidua  is  formed 
around  the  margin  of  the  now  restricted  area. 
The  ba^e  of  the  placenta  now  consists  of  the 
tough  and  resisting  chorion ;  while  that  por- 
tion alone  of  the  decidua  which  is  stren^h- 
eoed  externally  by  the  uterine  walls  is  retamed 
to  form  the  opposite  boundary.  Ultimately, 
as  the  current  of  maternal  blood  flows  with 
increasing  force  into  the  placenta  in  propor- 
tion to  the  growth  of  the  latter,  this  becomes 
subdivided  by  the  decidual  septa,  which  ap- 
portion the  entire  organ  into  separate  placen- 
tulae,  and  thus  the  larger  supplies  necessary 
to  the  increasing  exigencies  or  the  fcetus  are 
disposed  of  without  danger  of  rupture  to  any 
portion  of  the  organ. 

The  changes  in  the  more  minute  structures 
which  belong  to  the  foetus  are  not  less  inter- 
esting. The  profuse  development  of  fine 
capiluuies  within  the  foetal  tufts,  which  is  so 
co«ispicuou8  from  the  third  to  the  sixth  month, 
18  connected  not  onl^  with  the  functions  of 
res|itration  and  nutrition  of  the  foetus,  but  also 
with  the  growth  of  the  villi  themselves.  But 
when  the  period  of  viability  of  the  foetus  has 
arrived,  the  proportionate  amount  of  capillary 
vessels  within  the  villi  becomes  greatly  re- 
duced, until  finally  only  the  original  stems  of 
the  vessels  are  lel^  And  this  relative  reduc- 
tion of  the  channels  through  which  the  foetal 
blood  flows,  becomes  more  marked,  until,  as 
the  time  of  birth  approaches,  many  of  the  villi 
become  more  or  less  obliterated,  and  cease  to 
admit  blood, often  in  consequence  of  that  calca- 
reous degeneration  which,  from  the  fi^uency 
of  its  occurrence,  nmy  be  regarded  rattier  as 
a  normal  process  significant  of  natural  decay 
than  as  an  evidence  of  any  morbid  or  preter- 
natural change. 

The  series  of  metamorphoses  is  closed  by 
the  degeneration  of  the  materials  which  bind 
the  placenta,  and  consequently  the  foetus,  to 
the  uterus.  The  layer  of  decidua  forming  the 
connecting  medium  between  the  uterus  and 
the  ioetal  structures,  in  common  with  the  rest 
of  this  membrane,  suffers  slow  disintegration, 
and  its  component  cells  are  converted  into 
molecular  fat.  And  now  the  strength  of  the 
adhesion  being  gradually  diminished,  it  only 
remains  for  the  contractile  power  of  the  ute- 
ma  to  be  evoked  in  order  to  accomplish  the 
separation  together  of  the  foetus  and  placenta, 
ripe  fniit  detached  from  the  parent  bough. 


Tha  illostrttions  of  this  article  marked,  **  ad  na* 
tvaoi,''  are  from  original  drawings  and  preparations 
in  the  poMweion  of  the  author.  For  the  rest  of  the 
flignrae  the  aathoritiea  are  given. 

The  naoal  aigiis  are  employed:  for  an  inch  '^i 
Ibr  a  line  *^ ;  and  for  the  amplification  x. 

The  followiag  t«bii]atcd  arraogement  ofthe  prin- 
dpal  conteats  will  facilitate  ref^mnce  to  the  several 


sabjectfl,  as  well  as  to  the  books  quoted  In  the  foot 
notes  of  this  article. 

UTERUS  AND  ITS  APPENDAQEa 

OVARY. 

Normal  muOomif, 
fotm,  A47. 

dimrniloni  and  weight,  647. 
position  and  connections,  ftM, 
Oranponent  parts  t 

1.  protMting  parts  or  tunks,  548. 

perit'^neum,  tunica  albugiaea,  548, 
S.  parenchyma  or  stroma,  549. 
8.  Oraallan  VMicles,  5V). 
4.  blood-vessels  and  nerves,  SiM. 
Fkmetiomt  qftJke  Owarw. 

the  derelopmeDtaii  ehaases  In  the  ovirapeales,  and 
ihf  vroces«  oremlMlon  of  ova.  5.^2. 
1st  stage,  origin  of  the  «>vlcnpsulcs,  594. 
2nd  stage,  growth,  maturation,  and  prepara- 
tion fur  dehiscence,  5-%5. 
trd  stage,  rupture  or  dehiscence,  and  escape  of 

ova,  MS. 
4th  s'age.  decline  and  obliteration  of  the  ovi- 
capsulf^.  561. 

A.  without  impregnation,  561. 

B.  alter  impregnation,  5&I. 
spontaneity  of  the  emission  of  ova,  *S6. 
nature  of  the  corpus  luteum,  a64.  AS9. 
classifted  arrargement  of  all  the  conditions  which 

the  Gmaftan  follicle  exhibiu  during  evoluUon 
and  Involution,  570. 
summar}-  of  the  conclusions  which  these  condltloos 
afford  with  reference  to  quesUoos  In  obstetric 
and  forrnsic  medicine,  571. 
Depeii^memt  omd  ttwohUHm  t^tke  Omrif. 

the  origin  of  the  ovarjr,  and  the  alterations  which 
It  undergoes  at  different  periods  of  lUis,  571. 
Abmorihoi  Analomj/ itf  the  (hary. 

efllpcts  of » xtirpattng  the  ovarj,  573. 
deficirncjr  and  arrest  of  development,  578. 
atrophy  and  hi  pertrophy,  678* 
displacement,  hernia,  578. 
diseases  of  the  tunics, 
Inflrfminatloii,  574. 
ulceration,  rupture,  574. 
hypertrophy,  caldflcatlon,  574. 
diseasrs  o<  the  proper  tissues, 
hyperwmia,  576. 
iiillammaUon.  576. 
suppuration,  577. 

simple,  multiple,  moltllocnlar,  and  prolifuwua 
rysts,  A78. 
the  contents  of  ovarian  cyets,  66S. 
OuitI  contenu  of  cysts.  A62 
quantity  and  rate  of  eflUsloo,  58i. 
composition  of  the  fluids  contained  In  ovarian 

cysts,  583. 
hydJstids.  .^84. 

solid  contents  of  ovarian  cyats  t  seheceous  snd 
sudoriparous  glands ;  bt ;  hair  t  teeth ;  tme 
bone,  A«4. 
origin  of  the  so'id  contents  of  cvsts,  5M. 
fcMiu  contained  In  the  ovary  (?):  the  qocsUoa 

of  ovarian  gestation  oonstdered,  586. 
examples  of  tnpi<o*ed  ovarian  gestatloo,  887< 
solid  rnlargenents  of  the  ovary,  Ml, 

cartUagiiMMU  and  oaslAc  lorBsatlona.  891. 
cancer,    cidloid    or    alveolar;     mediularj    and 

scirrhoiu,  891 . 
scrofulous  tubercles,  ttS. 

THE  PAROVARIUM. 

Structure  and  devrlopment,  888. 
Abnormal  states,  687. 

THE  FALLOPIAN  TUBE  OR  OVIDUCT.  i 

Ifonmai  Jnalomp. 

form :  dimensions,  807. 

situatMH*  and  connections,  598. 

separate  paru  and  dlvlslone,  fiSSi 

Internal  orifice,  MO. 

uterine  porUon  of  the  tube,  80O. 

canal,  6i  0. 

•sternal  oriflce.  800. 

Savillon  or  Inftindibulom,  801. 
mbrl«.60l. 
tubo-ovarlaa  ligament,  801, 
structure  of  the  coau  or  tunica,  608. 
blood*vrssels  and  nrrves,  604. 
rkmetkmi  qf  the  FmUofkm  T^Ae» 

reception  and  traosmlaslott  of  ova  and  neraMtic 

fiiiid,e05. 
first  »teps  In  the  process  of  impregnaUoB,  80S. 
the  changes  «hichthe  ovum  ondOTgoea In  the  tabe, 
609. 
DreelspMraf  ^At  Fmliopimt  7WI«. 

formatloo  of  the  ovidoct  oat  of  the  daeC  of  Mailer. 
613. 
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VAGINA  (AMUAiwri). 

eonpotitlon,  706. 

tntomal  tiirfaiM,  706. 

•rtrrtet;  ve4nt;  Ifrnphatkis  nerTCt,707. 

DIM  of  the  vaflM,  7QJ, 


uiomaliM  of  fonn  and  liae,  707. 

dlfplacemeiits,  707. 

■oluUont  of  continuity,  707. 

loAunnuUlon,  707. 

opilMial  dMqMamatioo,  707. 

•eroiu  and  sanguineous  Inilltratlon,  707. 

alMcoM :  ulcvratton ;  gaograiM,  706l 

cysts  and  tunours,  706. 

cancer,  706. 

EXTERNAL  ORGANS  OF  GENERATION. 

Iris,  706. 


the  mons  vi 

labla.70flu 

dltorfs,  709. 

nymnlM>,7IOi 

festfbaie,  710. 

vaginal  orifloe  and  hynao,  710. 

origin,  ▼arleties,  and  signlfleatlon  of  the  hy- 
men, 710. 
aaharowis  and  modparous  glands  and  follicles  of 

tli«  Tulva ;  Tulvo-faginal  gland,  711. 
bulb  of  the  vagina ;  pars  Intermedia ;  constrictor 

vagina.  719. 


EXTERNAL  ORGANS  (amUmmed). 

blood-vessels  and  nerves  of  the  external  organs, 
713. 
AhmomuU  Atu$lotmp. 
labia,  714. 
clitoris.  714. 

nymphsB  and  vestibule,  714. 
hymen  and  ostium  vaglnv,  71ft* 

PLACENTA. 

Normal  Jmwiomif, 

form,  715. 

dimensions  and  weight,  71ft. 

festal  surface;  amnion t  chorion}  festal   Mood- 
vessels,  715. 

uterine  surface,  716. 

circumrerence,  7I& 

substance,  717. 

tufts  and  villi,  717. 

terminal  Ions  of  the  Astal  vessels,  718. 

deciduA,7l& 

terminations  of  the  maternal  vessels,  719. 
Hfsdo^tMAsI  qftke  Plaeemta. 

of  the  fcKal  portion,  719. 

of  the  maternal  portion,  710. 
AimMnm  qflAe  plmnrnta^  721. 
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Onrm  (fn  Antnikl  AiuUomy  and  Phjtiology),  1.   (See alto 
GmfrMnm). 
L  of  the  oTum  in  graeral  as  related  to  the  Mxual 
procesa  ofgeneratioo,  3. 
dcflnitloD,  3L 
ovulation,  8. 
the  chorloo,  3. 

the  apemiAtic  tiilMtaQoe  or  tperm,  3. 
the  embrjo-ceU.  4. 
develofMnent.  or  embrro-geneait,  4. 
•troctural  distiDciive  cbarMctcra  of  an  ovum,  6. 
II.  ot  the  DOQ-aexual  mode  of  generation,  \ 

I.  of  the  process  or  reproduction  in  protoioa,  or 
animata  in  which  the  sexual  dlctinction  has  not 
jct  been  dtxcovcml,  & 
Gregarin*,  7. 
1  of  the  possibility  of  primary,  direct,  or  non- 
parental  production  of  animals  or  of  so-calied 
spontaneous  and  ci)uiTocal  generation,  9. 
Botosoa,  11. 
3.  production   of  dissimilar    indirtduals  among 
sexoal  animals   by  a  non-sexual  process:  so- 
called  alternate  generations,  1^ 
embryological  derelopment,  IS. 
metamorphoses,  IS. 
metagenesis,  13.  38. 
larea.  13. 

Echinodermata,  14 
Polrpina,  16. 
Acmiephse,  SO. 
Blollusca,  SS. 
Salpid*.  S3. 
Eotoaoa,  SS. 

Cystic  Eiitotoa,  2^. 
free  tapeworm*.  37. 
Trematoda,  39. 
Annelida,  3S. 
Insecta:  Aphides.  33. 
general  remarks  on  alternate  generations,  13. 
34. 
the  **  nnrve  *'  of  Steenstrup,  37. 
parthenogenesis,  37. 
additional  remarlu,  4'). 
of  the  oTum  previous  to  the  commencement  of  fortal 
development,  43. 
1.  anatomical   structure,   chemical    composition, 
oiiyin  and  formation,  of  the  ovum  in  Vcriebtate 
Animals,  43. 
\  I.  prelimifurr  and  general  comparison  of 
the  ova  of  snimals.  43. 
general  farts  ascertained  in  regard  to  the 

ova  of  animals,  4.1 
division  of  ova  of  animals  into  groups,  46. 
Ill  si  proup,46L 
second  group,  4$. 
third  group,  47. 
1 1  further  comparison  of  the  ova  of  an'roals 
in  geiMral,  as  respects  (hrir  sise.  number, 
furm,  and  the  relation  of  ttu-ir  parts,  48. 
sise  of  ova,  48. 
number  of  ova,  49. 

external  form  and  relation  of  the  parts,  60. 
In  Birds,  50. 

In  oviparous  scalv  Reptiles.  60. 
in  oviparoua  cartilaginous  I'lshes,  50. 
in  the  Frog.  51. 
InNeats.M. 
1 3.  of  the  ovary  in  general  as  the  formative 
organ  for  the  ova  of  animals.  AS. 
«.  relatioos  of  the  form  of  the  ovaries  to 

the  discharge  of  ova.  M . 
b.  structure  of  the  ovaiitm  ihemM>l?es,  as 
related  to  the  production  of  ovula,  &GL 


Smpp» 


Owum,  anatomical  stractore,  Ac.  —  eontinttei. 

§4.  more  detailed  description  of  the  ovum 
of  birds  as  the  type  of  the^Srsf  gnrnp,  60. 
quantity  of  matter,  composition,  Itcc.  6a 
•tnicture  of  the  external  parts  of  the  egg, 

63L 
the  chalaise  (grandiiMS),  64. 
formation  of  the  external  or  accessory 

parts  of  the  bird's  egg,  65. 
ovarian  ovum  of  birds ;  ovulnm ;  yolk  and 

its  contents,  68. 
microscopic  structure  of  th^  ovum,  71. 
early  condition  and  first  form.ition  of  the 

ovarian  ovum  in  birds,  74. 
morphology  of  the  bird**  egg,  as  ascer- 
tained from  its  first  origin  and  develop- 
ment, 75. 
{  &.  more  detailed  description  of  ova  belonging 
to  thesmwitf  groirp,  or  with  small  granular 
yolk  and  complete  segmentation,  80. 
ovum  of  mammalia  and  of  the  human  species, 
[31). 
unifonnItT  in  siie.  kc»  [81]. 
Graafian  iallicles,  [81]. 
tunica  or  membrana  granulosa.  [^3]. 
•xlimal  tunic,  or  sona  pellucida,  [82], 
chorion,  [841. 

contents  of  the  ovum,  or  parts  within  the 
xona,  [861. 
the  yolk-mass.  [861. 
the  germinal  vesicle,  [87]. 
the  macula  or  nucleus,  [^7]. 
manner  in  which  the  ova  of  mammalia 

may  be  procured,  [88]. 
origin  ana  foimaCion  ot  the  mammiferoos 
ovum,  [89]. 
formation  of  the  ovules,  [801. 
origin  of  the  Graafian  follicles,  [89]. 
formation  of  the  cumulus,  ['JO]. 
similarity  of  the  structure  of  the  ovum 
throughout  the   families  of  the   class 
Mammalia,  [90]. 
except  in  the  Monotremata,  [00]. 
ova  of  the  Omithorhynchiis,  [9)]. 
ova  of  Echidna  hystrix,  [91]. 
third  gromp  of  the  ova  of  Vertebrate  Animals, 
[9IJ. 
Amphibia  —  Batrachia,  [91]. 

structure  of  the  ripe  ovarian  ovum  in 

Amphibia  ['.  2]. 
germinal  vesicle  [r<3]. 
yoik-substanre.  [U3J. 
formation  ol  the  ovum,  and  changes 
in  its  nrogre»s,  [94]. 
Osrenus  Fishes.  [9h]. 
II.  Invertebrate  Animals,  [lc)4]. 

large-ioked   ova   with  partial  cieavsge, 
[lai]. 
Cephalopoda,;  1051. 
Gasteropoda,  [lOfij. 
Acephal4,  [I0«], 
Arthropoda.[ilO]. 
Insecta,  [1 10]. 
Arachnida,[ll4]. 
Cnutacea,  [IIAJ. 
AiinuUta,ril7]. 
Kotifera,  [118]. 
'Hirbellarta.  [119]. 
Entosoa,  [ISO]. 

Nemaioidra,  [1^]. 
Trematoda,  [1.4]. 
Certoldea,  [I'ii] 
Echtnoderroatrf.  [Uo]. 
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J/udoiifd.  ova  of,  s.  [lO'J],  [ll'ij. 
Aiioiiiolii's  III  tlu'  coiirir  oT  lilt'  .1111  t.i,  i.  I'.'O. 

v^•Il"u^.  i.  r>.  If). 
An  nn.ilii-i  miiNclf,  iii.  7i*'. 
.tii(>i/t/>i.ifu.s     l»'rru.)l.i,     iib-cnce;     of     eyes      in     th»',     ii. 

Aiiiipi\f'ii<i,  a  scriicin  of  Poly^i'-trio  Aniinil*.  iv.  '>. 
Ath'j  l)lli,tium,  ,iii,it  liny  ol  tlic.     S-«-  r.\i.'ii\  dlh.m  \ta. 
Ann)  ihopiii,  IV.  I  UVi. 

riiiiitnoii  ;im<iii'.:'l  lugroi-s.  iv.  1 1'VJ. 

Iri'.itniciit.  iv.  1  J'iJ. 
An.fura.  .in  ordrr  cf  .\iiip!iil>i;i.  i.  lU.  «7  «(■'/. 

rtiar.uttT  c)r  tlir  or.l  -r.  i    '.•! . 

aiitfiinr  rxtrriiiily  in  lln".  i.  01. 
inrtaiiii>r|iiiiwis  o|  the,  \.  lO'i. 

Spc  i'rui!  ;    liuipilr. 
A)it-cal(i   (  M}  rill. coi  hag  i\  its  mode  of  t.ikiiij;  its  proy. 
ill.  X.     ' 

S.  .•  I'Hfsr  \T\. 
Ant-idttr  oftlic  (  ap  •  M)rvotoro|Mis\  tooth  of  tho,  iv.  87". 

p.  U  IS  ol  (lie,  >,     li.,»,  liil. 
Ant-/i<>n>  {  Myriiiilrnniii.i')    ii.  .S»;'». 

til'-  r  in<nl<-  of  I.I  kins  their  picv.  iii.  8. 

thi'ir  iiHnIc  ol  iTo.r.  --inn,  iii.  ll'i. 
Aiitihifi  ilic,   a   siil'-t)rd(;r   of    M.iininalian    quadrujuds,   s. 
J'  >. 

aiiatoinical  cliaracfi-rs  of.  <.  '>'  H,  <•/  s<-i]. 

•  MVMHs  ol  h-roiiiitioii  ot  lli<',  ill.  r)4. 

spt'cd  of  (he,  111.   1  il. 

vo«al  oriz.iu-  and  v.'irr  ol  tho,  iv.  I  !'»(. 
J;//,//»<r  toiivid   rtd  .■l^  .^proial  »)ri,Miis  ofto'icli,  iv.  Il(j7. 

ol  ('rii>!ai»a,  i.  7  •"*. 
.,-|»/.;/«ir  of  111^(1  !->,  il.  s'.tn.     So.'  l>sro:.\. 

hiiioDo'is  ol  tl.<-  ail'.  nnr»',  n    ^'•'*. 
Ant,  firnstiifi-.or  {'>)\<.\'C-\  ;;i..iiii'<.  iv.  ]'2\7. 
And  tit  />:>.\tf>i  tr  ar.  ii  of  foot,  ii.  iUl,  :*..">7. 
Ani/i  /ir,  ii.  ,'r)0,  ,",.^1. 
Antlicudiii  of   (V\i'tOir.i'ria  and    rhati(r.v'-»"ii;»,  s.   -'"-  — 

•-'■■:<. 
An(/iri  nfinin  of  ro«l  .\l',';o,  c)r  TIoi  i.l;a',  .s.  '2'JI.     S.^e  Al^iC; 

h'l-l'UxDI   I    I  |i>S,    \'l  Cil   1  Mil. I.. 

of  iirhriis,  s.  ■-'•<>. 
fuiio{ioii>;  of.  s.  'J'M). 
Anl/iocrn)x  Ia-vi>.  di'v.lf^pinont  of.  <.  0.^3. 

lii>t   p'TUid — liuiu  tho  t:<'iiniu.ition  of  tlio  spore,  5. 

di  vol>[nnont  of  tlio  aiifliori.iia.  «.  •  IH. 
of  tli'>  .»rc  iii-v..n'a,  >.  '2  l.'t. 
sooond   poriod  —  fi  ucl.licalioii   of    tin-   aroh.'^^onia,   s. 

'J.it. 
cIiaiiKi  -^  pri  [i.iratory  to  the  dovelopmciit  of  the  spores. 

s.  -J-M. 
(h'\olnjii\.'iit  of  th'  >porr.?,  s.  -J'M. 
Antfii'\  (i.  a  *iil>-<  I  i>«  ot  \''A\\  ih-ra.  iv    lit.  '21. 
I  lia'aitor>  i»i  ilio  -.tih-i  1  !»>•.  i\,  .'.i.  2I. 
di-'o^tivo  or^  iii»  of,  s.  '2\>'>. 
nv;i  of,  s.  [IJ7  ] 
Antliriti'utluTihin,  an  extinct  ;,^<MiHb  of  Paehytlorm..ta,  which 

■•I'f'. 
An/f/i  ,ii\  i.  '.\>'>^  :  i\ .  I.'W. 
Antihi  achntl  ii-.-ion.  po-.tcrior,  ii.  .''iW. 
Anttti  (I'^us^  ii.  .'»  lO.  ."i.')|. 
Anlii'i.\  of  KirmiMiiti.i.  s.  .')17. 

import. II. t   eh  mv;  s   co-.xi''tiri|?   with    the  '■liedding  of 
the,  in  thi-  -olid-lior lo d  IJmiiiniutia,  s.  .'i.HI. 
Antrnni  Mi.'hiuoii,  ii.  'iOj  ,  iii.  7J.). 

lll.l'l'nilll  Itr.   il.    ''I'i 

Anls  ( I'onnM  ida'\  h  ihiis  of,  ii.  «'.'». 
lat  ol,  II.  '^Vk 
prov  id  111  aiit>i.  iii'.tinrf  s  of.  iii.  12. 
lu-vts  (tl.  ill  Siain,  in.  "Jl . 

thoir  e»".»noii,y  and  TiiotU-  o/' proreeiUnp,  iii.  21,  2'2. 
torpidit\  of,    (luring  winter,  iii.  J'J. 
treo,  till-  r  n(»t<;,  iii.  11. 
uh'to  (  it  rniitoN ).  li.  sii.'i. 

thrir  >iii'_:'il.ii  h.iliit»'ion-!,  iii.  II. 
Annrttit,  a  U'lui";  ol  loneat.  il  liotil.'r'*,  iv.  ll'^. 
Anui'  (o-liuiiJ  roeti,  pudex,  iiilu.>).  in  anatomy  generally,  i. 
I7:<. 
iini<<"l'"'  and  fi'i.i.'e,  i.  17")  ;  <    '^0  t. 
i  chhi  eoeoNU.ei  mii^rh  >.  i.  17'.». 
i-(  tiio-nclal  .-ji  le.  «•.  1.  IT7. 
I«vat.)ri  (.  am    1.  17^;   lii.IV.il;  s.  .''•■•!». 
obturator  laxia,  i.  177. 
sphnu'er  am  <\t('riui>.  i.  170;   s.  3'iO. 
jiphincter  ani  inti-mu".,  i.  17*J:  «.  ;t'..». 
t raii,'<\ '■r*i  ptTinjLM  inu»e!cs,  i.  177. 
rrrtnni,  1.  17"'.  17'.'. 

ai)norni.il  eonditioii  of  lin^  anu<>  and  nei^dihouiiiipr  part«, 
I.  fil.  i>^-'. 
atro-i.i  atii    iv.  [*C,\}. 
ramtr,  i.  is't. 
eoiij^tiiital  inaKorniationj,  i.  IS'2. 

at titici.il  .iiiiK.  i.  I'v'i. 
conf r.ut ion,  i.  !SS. 

<  \CriM-.  IHT-,   I.    I  s  I. 
Ii-^M»0,    I.    |S  '. 

fistula  in  a'lo,  i.  l^l. 

haiiiorrhoi.ls,  i.  1  >«'». 

intl.uiiination  at  tlu*  \rri:o  oi  tlic  ami'-,  i.  tjl. 

inoil)iii  1  oiKJii  ioiK,  i.  \s'S. 

piol  ipjus  am,  i,  l^^. 


Anus,  abnormal  condition  —  cinftMU^d. 

»yphili5,  i.  IH3. 

irnpHrforate  auus,  fates  of,  in  the  filaj  ir.  u.  • 

ii.  :VM. 
•irtitinal,  formation  of,  in  CA>e8  of  hp'uu,  li.  Ii'— 

circinnstancf-  connected  »iih  th«;beilmg  t{  tz  .r- 
tificial  aim*,  ii.  7  ">0. 
J;it'//  bono,  or  int  u>.  li.  ^ttJ. 
dovelopnient.  ii.  5hO. 
abnormal  conditi-m.*,  ii.SNl. 
Aorta,  i.  II.  1^7-  220  ;  ij.  3. 
arch  of  the,  i.  Ih8. 
abdomin.il  a(>rta,  i.  K^O. 
anomalies,  i.  liK). 
branrluM,  i.  102. 

I.  Ltranihrs  .trtsin.?  fr.'>Tn  the  arch.  i.  "».:. 

right  anterior  or  iutcrt.>r  cv.tr- .un  ar  ''.. 

I'J-2. 
left  superior  or  posterior  cort>iiiri  i- --•■ 
1I»2. 
II.  braiK  hes  of  th.*  thoracic  aorta-  ri^lit  ~n  .:  t 
artery,  i.  I '.'3. 
Ifft  broiuhial  .irtery.  i.  1^3- 
rT«>ojihac;?-a]  artrro  j>,  i.  IM. 
p  »>tfrior  inedii<ti'»  il  artoriex.  i.  I'.'l. 
mierior  or  aortic  iiitcrc>j»t.il  Hrlt.;ii-s,  i   .. 
an.t.stctnio**  s.  i.  1'.  i. 
111.  br.inohes  of  the-  abdominal  aorta,  i.  I'.'l. 
j.lironie  arteries,  i.  l'J4. 
cieliac  artery,  i.  11»4. 
coronary  artery  of  the  stom.uh.  1.  I'  t 
hoj.atic  artery,  i.  I(»4. 
tjiifiiie  artery,  i.  11*5. 
superior  niOMMitnic  .irtery.  i.  1'  '» 
artrrie*  of  the  small  intctiiu-a,  i.  I'.'j. 
colic  artorios,  i.  l!''>. 
ru'ht  superior  colic  or  colic*  meJiiait': 

I '.'»;. 

ilo.i-c»)Iic,  ccpcal.  or  inferior  ri^l»t  c-l:*  ".-:  ' , 

i.  I!""., 
inf^'rior  me'<enferic  irtery,  i.  !'>». 
n.id'lle  loft  rolic  ar»cry.  i.  \'J*j. 
lumbar  arterifs.  i.  |M'>. 
mid. lie  sacral  artery,  i.  Vj7. 
finu'ies,  les-er.  of  the  au;t;),  i.  l^j. 
devcl'>pmont,  i.  I'j'i. 
lh.>racic  aorta,  i.  1h»;  .«  42<». 
di^^•a';ed  condition!!,  i,  I'M.  -:n  ;  iii.  .'>'i4. 
A'>r(n:  ploxus  of  nerve*,  iv.  \j-^2  ;  s.  4-2V. 
A/H's,  iv.  !'.»'>,  rl  .vf/.     So<'  Qr\PKfM\sv. 

conformation  of,  coinp.ired  witti  that  of  man,  u    - 
rt  srq. 
Ap/i:fn//itr'rii,  an  order  of  Insecta,  ii.  SG7. 

eliarartors  of  the  ordt-r,  li.  X'.7. 
Apfndrs.  or  plant  lice.  ii.  >»»"..'>.  j<r>f*. 

iiir>do  of  (generation  of,  ii.  410.  4r>>< ;  s.  i'i— 3\ 
Dr.  Waldo's  obr^ervations  on   thf  ori{?iii  atsd  n" -^     »' 
formation   of    the   repeated    bioodi  or  o  ^ '.- > 
aphides,  s.  [113],  [111]. 
associations  of,  ii  .  17. 
Aph.mia  procfclioi:  or  attondant  on  phthisi*.  iii.  1^- 
Irom  exposure  to  cotd  or  damp,  iii.  I'j3. 
a  symptom  of  tubercular  con>umption,  in.  119. 
treatment  of,  iii.  123. 
Aphrufl'fa  aculcaUi,  or  iea-mouse.  description 
r.l7. 
norvoiM  *y<tem  of  the,  i.  IGS;  iii.  ft>^7.  »»*'*• 
mnsoles  of  the.  iii.  MS. 
Aphfhims  ulceration  ot  the  tongrne,  iv.  1135. 
Apnts  of  the  limtrs,  s  '1'^'^. 
ApnlfC,  or  Innnble  and  hive-bees,  ii.  *^>. 

fooil  of,  ii.  Silo. 
Aplidiutn,  or  Alcyonium,  a  genus  of  Tunicata,  ir.  •  ' 

Cl  Sfiff. 

character*  of  the  penus.  iv.  11^9 
Apfi/aiii,  nervous  sys-lem  of  the,  iii.  <J<>G. 
Apixfn,  an  order  of  Amphibia,  i.  'Jl. 

characters  of  the  order,  i.  91. 
Ap'xic  larva  of  insect»,  nunle  of  looomoliou  at  ib'  ■ 

411. 
Apodciii  ita,  I.  7'>4.  757. 

Apotu'uroscs,    or    aponeurotic   fascia*,  ii.  231.    ^^^  *" 
Fasci\. 
tho.<.e  connected  with  muicular  fihrf?.  ii.  231. 
those  which  cover  soft  parts  in  partionlir  rec'-i'- ■ 

•2.TI. 
simple  lamell.T  of  fibrous  membrane,  -l  i'.'l. 
power  of  r<'si«tance,  ii.  2.T1. 
Ap^ftt'nri'iis,  abdoiniiial,  i.  4*. 
of  the  log.  iii.  130. 

of  the  anterior  repion.  Hi.  I.V». 
of  the  posterior  r*'gion.  iii   130. 
superficial  Iwytr.  iii.  I.JO. 
dot>p  layer,  iii.  130. 
of  the  hand,  dorsal,  ii.  "i-M.  .S2^. 
palmar,  ii.  S27. 
Aponeurosis,  cephalo-i)har)'nge.iI,  iii.  ^M5. 
cranial,  i.  74S. 
of  elbow,  repion  of,  ii.  61. 
epM-ranial.  i.  74H. 
Annnlosa,  structure  of  the  integunient  of. «.  <^' 


H  tif 


TO  THE  SUPPLEMENTARY  VOLUME. 


731 


Pr/fA  .  ttmUmmed. 

mcelMBlct  ofUie  boinaii  peivlt.  138. 

In  retard  to  puturition,  146. 
comparattf  e  anatom J  of  the  p«ItU,  148. 
P«ItIs  of  Negro,  148,  149. 
pelrb  of  the  Ba»hman,  149. 
Tahitian,  l&O. 
Australian.  I.SQ. 
JaTancM,  Ida 
aMMaramonu  of  pel? «•  of  varUMia  raect:  ^ 
1.  the  oval  form,  ISO. 
1.  the  round  form,  IJM). 
3w  the  tquare  or  foar<-sld«d  form,  1M. 
A.  the  cuneiform  or  oblong  form,  ISO. 
pdfwofthe  Simis,  \S\. 
of  the  fJamivora,  IM. 
rboc«.  ISS. 
Pachrdennata,  15S. 
Rummantia,  1S7. 
Rodentia,  158. 
MartuplalU,  1S9. 
MonotremAta,  161. 
Edentata,  161. 
IniectiTora,  164. 
Cetacea.  165. 
Birdt,  165. 
Reptile*.  170« 
FUW  172. 
table  of  companuivepelvlc  angle*,  174. 
Mriai  bomologies  of  the  pelvic  bonea  and  liga- 
menta,  174. 
ftM$  (ahmormMl  ammlamy  <tftke),  17flL 
pelTlc deformlttca  andolMtructioni,  171. 
I.  normal  Irregularities,  17H. 
•quable  devlatinnt,  178. 

polvlt  equabiliter  justo  mi^or,  178. 
..  peWft  equabiliter  iu«to  minor,  178. 

cauM.  179. 
irregularitiea  Irora  Imperfect  derelopmait  ^ 
InCantile  peWtt,  179. 
maaculiue  pelvla,  180. 
Irregularities  of  the  pelwl-Totebral  angle, 
181. 
t.  distortions,  181. 

distortions  ailtetlng  the  brim  onlr  or  princi- 
pally. 181. 
diatortiont  aflbcttaig  tho  caWtT  onlj  or  prIncU 
pally.  182. 
vertical  flatness  of  the  sacrum.  182. 
inward  projection  of  the  sciatic  spines,  182. 
distortions  alTectiug  the  outlet  only  or  prind- 
palty.lHS. 
oootrnctionof  the  transrerse  diameter.  183. 

special  cause  of  this  deformity.  183. 
cootraction  of  the  antero-i«Mterlor  dia- 
■Mter,  IhS. 
disloftloos  affecting  the  whole  peWfs,  185. 
orate,  ellip  ir^r,  or  reniform  pelf  is,  185. 
Ilia  and  itchla,  I85. 
symphysis  of  the  pubis,  1H5. 
diameter,  IM. 
sacro-vertebrid  angle,  I8-V 
Inclination  of  the  sup-Tior  plane,  185. 
ctMdiform  or  angular  pciTi*,  187. 
sacral  promontorv,  187. 
lUa  and  Ischia,  18>. 
pubic  syrophrsls.  187. 
angles  of  tlie  sufterior  and  inferior 

pubic  planes,  187. 
diameters,  1«7. 
causes  of  the  foregoing  paWlc  distortions,  189. 
rickets,  189. 

niollitiea  oaaium  or  nalacosteoo  adulto* 
mm,  190. 
mechanism  of  the  preceding  pelvic  diatortloos, 
195. 
Influence  of  the  centre  of  graTlty  of  the 

trunk,  195. 
the  line  of  pressure,  196. 
Influence  of  continued  posture^  196. 
lying  upon  the  b«ck,  196. 
lying  upon  the  side.  197. 
tendency  of  the  silting  posture,  197. 
degree  of  obstruction.  199. 
the  pelvis  oblique  ovata,  or  obliquely  eoo- 
tracted  pelvis,  200. 
cau*«  of  the  obliquely  deformed  pelvis, 

203. 
mechanism  of  this  deformity,  204. 
obstructions  caused  by  osteu-sarcom^ 

tous  tumours,  '^O'**. 
obstructions  from  fibrous  timiours  at- 
tacbed  to  the  pelvic  ligaments,  2i)6. 
effects  of  carcinomatous  growth,  206. 
pathologT  of  the  pelvic  Joints,  206. 
ankylusls,  207. 

coelescetwe  of  the  bones  composing  the  sa- 
cfo-tnmbar  articulations,  V07. 
oalfleatlon  of  the  sacro-iluM:  Joint,  207. 
oestflcntloQ  of  the  sacro  sciatic  lliraments.  207. 

tion  of  the  bones  at  their  articular  surfocet, 


other  congenital  abnormalities,  208. 

siren  formation  of  pelvis.  208. 
Influence  of  bip-joint  disease  upon  the  pelvis,  208. 
flractnres  and  dislocations  of  the  pelvic  bones,  206. 
fracture  of  the  sacrum,  2f  8. 
coccyx,  209. 
lonomiuate  bone,  209. 
dislocation  of  the  sacro>Uiac  or  pubic  Joints,  209. 
displacement,  209. 
diagnosli.  210. 
ReprodmeUom^  VegetaUe  {Fegf table  Oesm),  211. 
Part  I.  Algc,  Fungi,  and  Lichens,  212. 

reproduction  by  means  of  loospores,  212. 
under  the  roost  simple  conditions,  212. 
confervoid  Alg»,  213. 

the  frond,  213. 
UlvacesF,  214. 

soospores  developed  In  an  organ  tpecia'ly  des- 
tined to  the  purpose,  214. 
toosporous  reproduction  in  the  ollve>col(Hired 

Algsi,  214. 
frocuflcati<m  in  the  Focacese,  215. 
the  aniherosoids  of  the  Fucacese  compared  with 
the  s  lospores  of  the  other  olive-coloure  d 
Algse,  216. 
soosporous  reproduction  in  the  Cunily  of  Vau- 
cherlscesr,  216, 
and  in  the  Saprolcgnia  feroz,  217. 
Pilobolus,  218. 

toosporous  reproduction  In  some  fungi,  218. 
reproduction  by  conjugation,  218. 
in  Desmidue,  21  a 
in  Zjrgnemacese,  219. 
in  Falmoglea  marrococca,  22Ql 
condition  uiider  which  cot^Jugatioo  takes  place 

among  the  Algc,  220. 
plants  obuined  by  the  germination  of  the 
soospores  of  Saprolegnla,  producing  repro- 
ductive organs  of  an  entirely  different  cha- 
racter, 220. 
reproductive  organs  of  the  red  Alg«  or  Floridc.  221  • 
the  first  form  —  a  poljrspore,  221. 
the  second  form — a  tet>  aspore,  221 . 
the  third  form  —  the  antheridium,  221. 
reproductive  organs  of  the  Charareae,  222. 

the  antheridium  of  Cbara,  222. 
•ummary,  222. 

of  the  two  kinds  of  soospores,  223. 

of  soosporoid  liodirs,  223. 
of  fferms  wnose  development  is  dependent  on 
the  C(»mMnation  of  two  organs,  the  repro- 
ductive functions  of  which  are  coroplt-men- 
tary  eech  to  each,  2'/S. 
Fungi  and  Lichens,  923. 

formation  and  development  of  the  germ  in 

f^ngl,  224. 
basidlosporous  ftingi,  221. 

receptacle  of  GeMster  fimbrfatus.  223. 
the  theca  or  asrus  of  fungi,  225. 

the  ascopborous   Fungi  represeoted  by 

Uredine*.  226. 
DIscomycetes  and  rvrenomyretes,  226w 
researches  of  MM.  Tulasne.  227. 
formation  anddevtl'jpmeut  of  the  germ  iu  Li- 
chens, 228. 
the  thallus,  229. 
the  hypothallus,  32!). 

the  receptacles  i»ithin  or  upon  which  the 
spores  or   spore-like  organs  are  pro- 
duced, 229. 
force  with  which  the  spores  are  dis- 

chareed  fh>m  the  ttiecss.  230. 
antheridia  of  Iicliens,230. 
pycnldis,  230. 
summary.  231. 
Part  II.  Higher  Cryptogamia  and  fhaoerogtmla,  232. 
vegetative  system  among  the  lower  Hepatlcsr,  232. 
first  period  —  from   the  germltuUlon  of  the 
•pore,  233. 
developm«'nt  of  the  sntheridla.  233. 
development  of  the  archegoria,  233. 
•ccond  period  —  frucliflcatioo  of  the  arche- 

gonia,  234. 
changes  preparatory  to  the  development  of 

the  spores,  234, 
development  of  the  spores,  234. 
v^ctatlve  system  In  JuogemiannI*  fhmdes*,  ttS. 
first  period  —  germination  oi  the  spores,  235. 
antheridia,  235. 
archrgonia,  33.^ 
second  period  —  development  of  the  embryo, 

236. 
changes  preparatory  to  the  development  of  the 
spores,  236. 
Mosses.  237. 

first  period  —  gcrmlnsti  n  of  the  spores,  238i.  * 
development  of  the  antheridia  and  arche- 
gonia.  238. 
In  the  genus  Fhanrum,  238. 
development  of  the  fruit  VS8. 
of  the  spores,  239. 
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A  RTEK I  Rs  —  routinui'fl. 

i-oMlr.irti<»ns  (»f  art»'rio>,  i.  G'i'i. 
oats  of,  e\t'  rn;il.  i.  'li'i.  O'Jo. 
iniil.ll*-,  i   'J-_"2. 
clKtieity  of.  ii.  58. 
ctnirso  of.  i.  22".  22 i. 
(i<'(initioii  (»f,  i.  2.'0 
(lfv<l(»|>Tm'nt,  |iroL'ri'.«sivo,  i.  S-^'*. 
di<i.ribiiti(ni  oJ  bluiKi,  nu'chaiiiMU  lor  faeilitatiiig,  i.  223. 

«li virions  of,  i.  221. 

rlastititv  of.  i.  224  ;  ii.  -^S. 

form  of.'i.  221). 

ul'ilnilu*  AtaiUii,  or  rorpii>  s«'sani()idi'Uin,  i.  223. 

irritabili'y  of.  i.  22>.  »i»r>. 

nrrvrs  nf.  i,  'II  I. 

origin  of.  i.  2'.'(). 

paf holttfjic.il  ciHMlitioiis  of,  i.  2Jli. 

|)li}>i(al  j)ro|H»rti<-.s  of,  j.  ii2L 

riasdcity.  i.  221. 

power  of  rcsiNlaiicc,  i.  221. 
^hpa^}»s  for,  i.  221. 
^l•<•^lt^«•  KravUy  of.  i.  221. 
.*tnirtiir»'  of,  j,  221 . 
ti'odiiions  riiiL'*^.  ii.  h>ii. 
Joiiiiity  of,  I.  >'*'u. 
torsion  of.  i.  221. 

tunics  t'xroriial,  middl*',  .ind  iiilrrnal,  i.  222,  223. 
vah>-s.  i.  'r>.\ ;   li.  .''.s'j. 

nu'flianism  of.  i.  223. 
varictii-.s,  inrtiir'ic-  of,   in  \\\v  di-stribution  of  aiterics 

upon  the  rirciil.itioii,  i.  (»7*<. 
vrnrr  coum''*,  i.  217. 
va.si  v.i'«oriiiii.  of  i.  223. 
\  ital  pioptTtic-i  oi,  i.  «;<;'>. 

intlii*  ine  of,  t>u  tlie  «ircii!ation,  i.  GOT.     See  ClB- 

fri.\TIoN. 

ARrKHiis  (p.ttlinlo;r,(Ml  condition  of),  i.  220. 
li^'atnrf.>,  i.  ri'.K  'z'S\,  'iT}. 
niorl>ld  state  of  .irtcrio.  i.  2.")0. 
aniMiri<ni.  i.  2<0. 
nntiiriNni  d  varix,  i.  2.iO. 
anfMiri>u)  l)y  an.istanKsi-*,  i    242. 
fimiin.sotiltfd  l.ilst'  an'-urisni,  i.  232. 
dill"u-«'il  .intMMJx'i),  I.  237. 
iranniitu-  an  ■iinsni.  i.  237. 
true  aneuriMn,  i.  'IVt. 
>ari<*t)sc  ;nn'iiri>tn.  i.  212. 
tor>ion  ot  arft-rii's,  i    221.  2^;^. 
wouniU  and  iujniie>  of  arlorit's,  i.  227. 
;nt*»riti>.  i.  22»i.  'iwi. 
^'on    anii  cannon-shot  \vi»und.s,  i.  227. 
liicinorrh.T^rc.  arterial,  i.  22H. 

inti-rnal    Iw'vinorrhngo.  and   open    or   blccdinp 

artrrii's,  i.  23.J. 
natiiial  suppri><si<>n  of  i.  V'i<». 
permanent  snpiir<-swi..n  <:>f.  i.  2.'9. 
fiocftud.iry  lia'n»orrlia;:c.  i.  20*. 
calcarcons  iliposits  in  tbf  roHt<  of  artciirs,  Jv.  S7. 
atht^roinatous  in  tti-'r,  iv.  ^1. 
whito  spots,  iv.  87 
cMftd  i>^in<»uj.  palcho.-:,  iv.  S7. 
snlicnnig  of  the  iMtornal   nu'iiibrano   of  arteries,   iv. 
7<»H. 
Artcrits.or  Arlcii/,  in  particular:  — 
abdouiinil,  i.  \\  ;   iv.  n23. 
acromial,  i.  3<j3. 
alveolar,  i.  I'JO. 
ana^toinotica  m.at.'na,  bracliial,  i.  1W. 

of  thigh,  ii.  24'.>. 
angular,  of  face,  i.  IH"  ;  iji.  93. 
aoita.  i.  187.  220. 

abdominal,  i.  IS'J. 
arch  of,  i.  IH**. 
anomalies,  i.  UK». 
branclie<.  i.  1!»2. 
.'•Muises,  i.  IS'J. 
tlioracie.  i.  I8'.t. 
articular,  superior  ext'-rnai,  iv.  til. 
internal,  iv.  til. 

superficial  superior  infernal,  ii.  24'j. 
articular,  of  knee,  inferior,  iii.  IS. 
mi'ldie,  iii.  48, 
superior,  iii.  48. 
atidiliva,  interior,  li.  .M2. 
auriiular,  po*.terior,  i.'l4H;  ii.  hVL  MtJ  ;  iii.  003. 

profnnd.:i,  ii.  hUCt. 
axillary,  iii.  24H  ;  iv.  iW). 
axis,  ciidiae,  i.  IS'.i,  101, 
azvgos,  iv.  r»l. 
b.rsilar.  i.  23ti ;  iii.  071.  078.  701 ;  iv.  820. 

branches,  iv.  S2i. 
of  Itones,  i.  434.  4  0. 

brariiial,  i   210.  217  ;  ii.  01,  303  ;  iv.  1 107. 
of  brain,  iii.  701. 
bronelii.il,i.  \x{).  1''3  ;   s.  275. 


.>itipenor,  s. 


!.». 


b)l4>nor,  R.  *.i7i. 
buccal,  i.  4'^'.);    ii.  227. 
<»f  bulb  ofeli(«iri<,  s,  713. 
of  bub)  of  pejiis.  iii.  934  ;  iv.  r2r>l. 
cecal,  i.  190. 


Arteries  —  ccnthiucd. 
cardiac,  li.  19*2. 
carotid,  i.  482;  iii.  704. 
carotid,  lefl,  i.  189  ;  iv.  R20. 

external,  i.  4S4  ;  iii.  S«.  110.  r*:a. 

branches,  i.  483— 49C»:  iit.  9V  lia 
internal,  i.  490  ;  iii.  9.1. 

branches,  i.  491— 4'*.*J:  iiJ.  03. 

to  Kustachian  lube  and  proir.iiulf.r 

carpal,  of  radi.-il,  ii.  .V>9  ;  iv.  225.  Vffj. 
anterio«-,  iv.  223. 
dor«.alis.  iv,  223. 
carpi  ulnarcs  po^iterior,  iv.  22-j. 
anterior,  iv,  lih. 
central  nf  retina,  iii.  7H41. 
ccrcb''llar,  inferior  or  posterior.  i».  ft.M. 
superior  or  anterior,  if.  ••21. 
cerebral,  anterior,  i.  4"3, 
middle,  i.  493. 
posterior,  iv,  821. 
cffvicalis  profunda,  i.  3*57. 

ascendens,  iv.  «21. 
siuiterficiilis.  iv.  824, 
choroid,  i.  492. 
ciliary,  i.  491  ;  iii.  7*6. 
HUterior,  i.  492. 
middle  or  long,  i.  491. 
posterior  or  .short,  i.  49l. 
circumflex  iliac,  i.  l-S;  ii.  Mi. 
anterior,  i.  'MW. 
posterior,  i.  304  ;  iv.  430. 
circumflexus  scxipula?,  i.  '^'A  ;  iv.  43ij. 
coccygeal,  ii,  8^JI. 
cochlear,  ii,  .^42. 

c(cliac,  or  ca'liac  axis,  i,  189.  194. 
colic,  right,  i.  19'>,  190;  »,  37!i 

m  utile,  i.  195,  1%  ;  «.  379. 
left.  5.  380. 
comes  iiervi  phrenici,  iv   S>2. 
eommunican>  ulna'  iv.  2"/fJ. 
coronaria  viotriculi,  .*.  32^. 
coronary,  of  heart,  i.  ls9.  192.  194  ;  ii.  5M. 
l.ibial,  inferior,  i.  4>^0. 
superior,  i,  487. 
of  corpus  cavernosnm,  ii    k.30. 
corporis  bulbo.«i  penis,  iii.  910. 

caverno^i  peois,  iii,  9iG. 
coipiis  .spongiosoun,  iv.  12-bl. 
of  cranium,  i.  74S,  749, 
of  cruB  pei  19,  iii.  931. 
cystic,  i.  19S. 

dental,  or  maxillary,  i.  480  ;  li.  227. 
di.iphragmatic,  ii.  4. 
inferior,  ii,  227 
superior,  ii.  227. 
digital,  iv.  2.'«'..  l4o7. 
dorsalis  linguae^,  iv.  1141. 
dorsal  of  foot,  ii.  352. 

clitoris.  s.70J».  713. 
ear,  external,  ->nd  tytnpanuin.ti.  iW. 
penis,  iii.  917;  iv,  12.V4. 
hand,  iv.  223. 
of  dura  mater,  iii.  629. 
of  ear,  ii.  850. 
epigastric,  deep,  I.  15;  ii.  842. 

superficial,  i.  14  ;  ii.  244. 
emulgent,  or  renal,  i.  189  :  iv.  'i3\ 
ethmoidal,  anterior,  i.  492  ;  iii.  7'*0. 
posterior,  i.  492  ;  iii.  I'^'*. 
of  eye,  iii.  93 
facial  or  labial,  i.  480  ;  J5.  2'27.  .^-56  ;  iii.  93.  733  t-r 

transver<ie.  ii.  227  ;  iii.  903. 
of  Fallopian  tube,  t.  003. 
femoral,  i.  228,  230.  235  ;  s.  713. 
tibular,  ii.  23  >, 
of  fore-arm,  ii.  30,?. 
frontal,  i.  492;  iii.  786. 
gastric,  i.  194  ;  ».  325. 
gastro-dnodenali<,  s.  3iO. 
gastro  epijiloic,  1.  194    195 ;  6.  327. 
left,  s.  327. 
right,  s.  326. 
glutaral,  or  posterior  iliac,  ii.  2.50.  833. 
hxmonhoidal,  external,  ii.  83.5. 

inreri.>r,  i.  I5»6;  f.  3*i. 
middle,  i.  3%.  830.  s.  3^^'- 
siiperior.  f.  IW. 
of  rectum,  i.  181. 
helicina;.  ii.  140  ;  iii,  917. 
hepatic,  i.  194,  195;  iii.  171  ;  f.  326. 
of  hip-joint,  ii.  ^V^. 
hyoid,  i.  485;  iv.  1141. 
hrpogastric,  I.  386. 
Ileo-colic,  i.  195.  196;  J5.  379. 
iliac,  external,  li.  250.  837. 

internal,  i.  181.  386 ;  ii.  250.  8« ;  »•  MO- 
primitive,  i,  189 
superficial  anterior,  ii.  244, 
ilio-luinbar,  ii.  25(>.  829. 
Infra-orbital,  i.  490};  ii.  227  ;  iii.  93. 
infra-spinal,  iv.  435. 
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muscles  of  the  shoulder  and  fore-limb,  5S8. 
levator  aoguJii  tcapulK,  53:4. 
rhomboideus  mi^or  and  minor,  6SB. 
lerratus  magnus  or  mi^or,  528. 
serratut  minor.  528. 
latluimua  dorti,  5S8. 
pectoralia  m^dor,  5S8. 
ambibracblalu  commanU.  589. 
abductor  longus  brachU,  or  abd.  brach.  lope- 

rior,  529. 
•upra-sptaatoi  and  Infra-eplnatos,  529. 
teres  major,  exCeruua,  mmor,  and  internui, 

5«. 
coraco-bracblalis,  629. 
blcepa  brachll,  coraco-radtalif,  or  flexor  cnbltl 

longus,  529. 
braehiaUs  Iniernua,  or  flexor  cubltl  longua, 

529. 
tstentor  eubiti,  529. 
extensor  brevls,  5^ 
brachiaUs  extomus,  529. 
afeooeus  Intemus,  529. 
pronator  teres,  529. 
extensor  carpi  radlalis,  629. 
flexor  carpi  radlalis,  530. 
extensorea  dlgitorum  loogior  et  brevlor,  530L 
abductor  poluda,  mu*cle  corresponding  to, 

530. 
flexorea  carpi  ulnarls  exteroua  ct  Intcrnos, 

53a 
flexor  digitorum  sublimls  et  flex.  dig.  pro- 
fundus perforans,  530. 
musclaa  of  the  haunch  and  bind.Umb,  630. 
gluteus  maaimua,  530. 
tenaor  fasdc  lat«,  530. 
biceps  femoris,  or  vastus  longus,  530. 
lUacus  Intemus,  gluteus  medius  et  mlnimui, 

and  pjrrlfonnis,  530. 
obturator  externus  et  intemus,  the  gemelli, 
quadratus  femoris,  vasti,  and  adductorea, 
530. 
InlegnmenUr J  sjstcm.  630. 

ibe  bump  and  cushion-like  sole-pad  of  tlie  drome- 
dary, 531. 
general  character  of  the  dermal  enrelope  in 
Camallda,  531. 
Important  changes  co-existing  with  the  shedding 
of  the  antlers  in  the  •olld.horned  Rumlnantia, 
631. 
design  of  the  cloven  condition  of  the  foot,  631 . 
Digestive  ayatem,  532. 
buccal  cavity,  632. 
teeth.  539. 
toogue,  633. 

paplllse  of  the  tongue,  633. 
muaclea  of  the  tongue,  534. 
vessels  and  nerrea  of  the  tongue,  SU. 
aalivary  glands,  535. 
CMopbagus,  535. 
stomach,  536. 

paunch,  rumen,  inglnvtea,  or  panse.  535. 
reticulum  bonnet,  or  water-bag,  536. 
psalterlum,  manypliea,  omasus,  or  feulUet,  537. 
reed,  abomasus,  or  caillette,  637. 
ruminating  function,  537. 
ooncretlooa  found  in  the  paunch  and  reticu- 
lum. 638. 
the  Besoar  stones  formed  In  the  stomach 
of  the  chamois,  638. 
Intestinal  tube,  539. 
Inteatinal  gUnda,  639. 
llTcr,  Ma 
p«ncreaa,  641. 
apleen,541. 
orgaiDa  of  circulation,  641. 
of  respiration,  642. 
Berrooa  ayatcm,  642. 
organ  of  vision,  6a. 
of  hearing,  643. 
orsflBell,643. 
nrlnarr  organa,  643. 
reproductive  system,  643. 
male  organa.  643. 
female  organa.  644. 
SUmsek  amd  Imtf$Ume,  293. 
Comparative  Anatomy,  296. 
InAisorla.  295. 

Gragarina  and  OpaUsa,  296. 
Polygastrfa,  296. 
Rotliera,295. 
Eutosoa,  296. 

«.  Bchlnocoeri,  296. 

0.  Cestoid  and  TrenuOold  dlrlslona,  296. 

r .  in  many  ereaturaa  closely  allied  to  tbe  pre- 

Polyplfrra,  296. 
to  hydnt,  296L 
Id  the  Actinia,  29(1 
in  the  compotmd  Polyp*  SM. 
In  the  tubolarian  Polyp,  2U6. 
la  the  dllo-branchlate  Polyp,  2S7. 


Acalepbse,  297. 
Echinodermata,  297. 
Holothurij^297. 
Annelida,  297. 
J^ixoa,  296. 
Crustacea,  298. 
Intfcta.  298. 

stomach  in  the  lanra.  S98. 

in  the  perfect  insect,  298. 
the  ingluvies  or  crop,  298. 
the  glssard.  298. 
the  stomach,  296. 
Arachnlda.  298. 

Acarl,  or  mites,  299* 

Aranei,  or  spiden  proper,  299. 

Scorplona,  tt9 
Mollusca.  299. 

Tunicate.  299. 

Bracbiopoda.  299. 

Lamellibrancblata,  299. 

Gasteropoda.  299. 

Pteropoida,  299. 

Cephalopoda,  299. 
Fishes,  300. 

oesophagus,  300. 

stomach,  300. 

intestine,  300. 

appendices  pyloricc,  30a 
Itoptiles.300. 

onopbagus.  300. 

stomach,  SCO. 

Intestine,  SCO. 

In  the  Batrachian  reptllei.  301 

In  the  Ophidian  repUlea,  301. 

In  the  Cbelonian,  301. 
Aves.301.   * 

stomach,  301. 

csaophagut,  301. 

ingluvies  or  crop,  SOI. 

proveotrtculuB,  or  proper  stomach,  tOt. 

{(laaard,  301. 
ntestine,  301. 
Mammalia,  301. 
Carnivora,  302. 
Insectivora.  302. 
Cheiroptera.  302. 
Pteropus,  302. 
Eden  uta,  302. 
Rumlnantia,  302. 
Pachydermata,  308. 
Solipeda.  308. 
Rodentia.  303. 
11  arsuplaJla,  308. 
Monotremata,  804. 
Cetaeea,304. 
Quadrumana,  804. 
general  remarks.  804. 

absence  of  ail  digestive  cavity,  304. 

almplest  form  of  the  digestive  organ,  aa  In  the 

hydrlform  Polyp,  306. 
complex  digestive  organ,  305. 
Human  Anatomr,  307. 
itomach,  308. 

form,  308.     

dimensions,  809. 
attachment,  308. 
situation,  309. 

serous  coat,  809. 
muscular  coat  of.  810. 

longitudinal  layer,  811. 
transverse  or  circular  flbraa,  811. 
oblique  layer,  811. 
moTtments  of  the  stomach,  811. 
in  the  fasting  sUte,  312. 
at  tlia  commencement  of  digestion,  812. 
a.  when  a  large  Quantity  of  food  is 
hartily  swallowed  without  mastica- 
tion, 312. 
h,  when  a  small  quantity  of  liquid  food 

is  taken,  312. 
e.  when  in  the  ordinary  state  of  mode- 
rate distension,  with  food  properly 
prepared  by  mastication,  318. 
at  the  later  stage  of  digestion,  314. 
action  of  tlie  pylorus,  315. 

simple  eructation,  or  bdching,  316. 
regurgitation,  316. 
Tomltmg,  316. 
rumination.  319. 
nracous  membrane,  320. 
nig»,  320. 
stomach-tubes,  320. 337. 

limitary  or  basement  membrane  which 

forms  these  tube*,  321. 
contenU  of  these  tubes.  321 . 
tubea  of  the  cardiac  extremity  in  the 

dog.  322. 
tubea  at  the  pyloric  extremity  of  the 
organ,  822. 
lenticular  glaads,  881 
matrix,  3h. 
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SkmuKk  tmd  IiUettine.  humiin  anatomy — eonifHved, 
arteries  of  the  stomach,  315. 

arteria  coronaria  vantrlcull,  or  proper  gas- 
tric artery.  325. 
the  oesophageal  and  gastric  brandies, 
826. 
arterU  hrpatica,  326. 

gastro-duodenalls  branch,  8S6. 
gastro-epiploica  dextra,  326. 
pancreatico-duodenalis  branch,  SK. 
arteria  pr  lorica,  326. 
arteria  splenica,  326. 
gastro-epiploica  sinistra,  397. 
rasa  breria,  327. 
veins  of  the  stomach,  327. 

vena  pylorica  superior,  827. 
Tena  gastro-epiploica  dextra,  327. 
Tena  gastro-epiploica  sinistra,  827. 
eapillarlcs,  327. 

changes  in  the  stomach  during  digestion,  328. 
gastric  Joice,  328. 

its  physical  properties,  829. 
specific  grarity,  889. 
quantity,  3341k 
its  chemical  eomposltloo,  BO. 
the  gasiric  acid.  330. 
salts  of  the  gastoic  Juice,  882. 
its  organic  substance,  or  pepslne, 
332. 
action  of  the  gastric  Jalce,  833. 834. 
peptone,  386. 
process  of  secretion,  837. 
small  intesthie,  839. 

duodenum,  848. 
superior  transrerse  or  hepatic  portloo,  841. 
descending  or  vertical  Motion,  841. 
Inferior  transverse  portion,  341. 
ielunura  and  Ileum,  841. 
muscular  coat,  342. 
movements  of  the  intestine,  842, 
peristalsis,  342. 
antiperistalsis,  845. 
mucous  membrane  of  small  Intestine,  845. 
valvnlse  conniventes,  346. 
inestlnal  tubes,  or  follldes  of  Lleberkuefan, 

346. 
▼Uli,  350. 

epithelium  of  the  villi,  351. 

the  basement-membrane,  851. 
blood-vessels  of  the  villi,  851. 
lactealsofthe  villi,  352. 
muscular  coostituenta  of  the  viUas, 

8531 
changes  In  the  villi  daring  digestion, 
355. 
intestinal  follicles,  356. 
agminate  follicles,  96. 

capsule  of  the  follicle,  888. 
vessels  of  the  follicle,  358^ 
contents  of  the  folliebe,  359. 
function  of  the  apnlnat*  folUdet, 
359. 
solitary  follicles,  860. 
racemose,  or  Brunn*s,  glands,  8Ct. 
large  Intestine,  362. 
sise  and  shape,  362. 
oecum  (formerly  the  bifaid  gnt),  86B« 
situation  of  the  caecum,  363* 
its  shape,  MA, 
serous  covering,  363. 
mucous  membrane  of  the  rsKum,  8f9L 
apertures  of  the  cecum.  363. 
tiio  ileo-CKcal  valve,  363. 
vermiform  appendix,  365. 
colon  (formerly  the  great  gut),3C8w 
the  ascending  colon,  865. 
the  transverse  colon,  865. 
the  descending  colon,  868. 
the  sigmoid  Sexure,  365. 
appendices  epiploic*,  366* 
movement  or  the  large  intestine.  866. 
mucous  membrane  of  the  colon,  368. 
lectum,  86B. 

the  three  portions :  the  iirst,  or  oblique 

segment,  368. 
the  middle,  or  arcuate  segment,  369. 
the  third,  or  terminal  portion,  869. 
•tructure  of  the  rectum,  369. 
muscles  of  the  anus,  309. 

sphincter  anl  intemns,  8681 
sphincter  anl  externns,  869. 
the  levator  ani,  369. 
Bteements  of  the  rectnm,  870. 

detaecation,  370. 
mucous  membrane  of  the  rectwn,  871. 
372. 
physical  pr«periles  of  the  facea  823. 
odour  and  colour,  873. 
Qiianitty  evacuated,  874. 
s|>crtflr  gravity  of  the  fares,  874. 
mechanical  compoaltion.  37< 
chemical  compesitien,  818w 


Stomaek  and  InUsUme,  human  anatomy  • 
iiite»tinal  gases,  376. 

1.  airmaybeiDtrodoocdialDtbtbtMtxAl 
canal  Irom  without  the  bady.  >#i. 

2.  gases  may  be  developed  In  the  sl:^* 
tary  canal  from  the  iluuwmmwii  if 
the  food  which  It  cootalos.  In. 

8.  it  has  been  siqiposed  that  gsass  srv  mi 
free  in  the  intestinal  cmmI  ay  a  Lad  U 
iecreCioB  or  traospliatioo  frsm  thcMMS. 
8n. 
4.  probable  sooree  of  tntcstlaal  fiMS  ^ 
sent  In  diseased  suhiects,  378. 
arteries  of  the  lotestioes.  V% 

the  superior  meseotrrk  artery,  VI. 
the  inferior  mesenteric  astarj,  ML 
veins  of  the  intestines,  380. 

the  superior  mesenteric  vein,  3K1. 
tbe  inferior  meseoieric  vala,  381. 
food,  362. 

nature  of  the  food,  882. 

milk,  884. 
constituents  of  food,  884. 

I.  proteio-compoundi, 3M. 
2.  hydro-carbons.  8H6. 
8.  hydrates  of  carbon,  886. 
4.  water,  9n7. 
A.  salU,  38P. 
varieties  of  food,  VH. 
animal  food,  388. 
fat,  89a 
blood,  891. 
brain,  891. 
glands,  891. 
bone,  891 . 
eggs.  891. 

varielieaofmilk,a9l. 
butter,  892. 


Tcgeuble  food,  389. 898. 
corn,  399. 

proteinous 

amrlaccoos 

taydrocarbooa,  381 
salU,  393. 
leguminous  sMda,  894. 
the  potato,  894. 
succulent  vegvUblea,  8 
aoasonlngs.  895. 

chloride  of  aodloaa,  m 

398. 
acid  and  acrid 
stimulants,  896. 

tea  and  coOhe,  396. 
alcohol,  806. 
dIeUriea,  396. 
relations  of  digestion  to 

prehension,  897.  

mastication  and  tasnUvatiaa,  WS, 
degluUUon,  8MI. 
gMtric  digestion,  388. 
btcsttnal  dlfemioo,  3M. 
the  bUc,  899. 
development  of  the  aliaaeoi 
nerves  of  tbo  stomach  and 
PATMinc  KsavB. 
Abnormal  Anatomy  of  thn 
malformations.  4091 

1.  those  wbldi  appear  to  deftod  en  sn 
ordeflcient  development,  488. 

2.  those  attended  by  an  excess  ef  rfsr,  4B. 
8.  those  which  can  only  be  isfcmd  to«r^ 

of  developmeot.  the  caaars  of  vMr*  ^_^ 
known ;  or  to  —Ifw  mat  lens  of 
parts,  404. 
morbid  cooditiona  ^slae,  484. 

oonstrtction,  404. 

dilBtatioa,  408. 

changes  in  tbe  sHitiw.  4WL 
toraioa  of  the  tatnstjM.  406. 
Intus-sosoepciea,  406. 
aboofmal  TnwdHliwit  of  Its 

407. 

hyperemia,  408. 


8ielv» 


laflamaMUoa,  4ICL 

catarrhal 

pariform  Iniami 
creupy  or 
411. 

acoto  gastrltia,  414. 

dysotttaric 
QleeratleB,  416. 

nicer  of  the 

lientery.  4!i. 
hypertrophy,  418. 
polypi,  419. 
tubercle.  4I9* 


of  the 

fltrictortaf  the 
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SfmMtketk  Nerve,  iH. 

I.  evrrlcal  porUon  of  the  gsngllated  cord»  431^ 

1.  the  luperlor  ctrrica]  gunglion,  423. 

«.  communlcaUog  branches,  433. 

h.  ascending  or  carotid  branch,  423. 

e.  pbaryngMl  branches,  4t4. 

A  external  lateral  branches,  434. 

tf.  superior  or  long  cardiac  nerve,  434. 

/.  communicating  cord  between  the  superiot 
and  middle  oenrlcal  ganglia,  434. 
3.  the  middle  cervical  ganglion,  434. 

3.  inferior  oerrical  gangllon,434. 

«.  branches  of  oommunlcatloo  between  the 
ganglion  and  the  seventh  and  eighth  cervical 
nerves,  434. 

A.  fine  twigs  proceeding  from  the  ganglion, 

€.  inferior  or  small  cardiac  serves,  435. 

II.  thoracic  portion  of  the  gangllated  cord,  435. 

e.  communicating  branches  passing  between  the 
ganglisi  and  the  intercostal  nerves,  425. 

k.  small  branches  pasting  from  the  ganglia  to  the 
descending  aorta.  4M, 

c  chief  branches  leading  to  the  thoracic  gan- 
glia, 43ft. 

4.  eommuntcating  cord  between  the  last  thoracic 

ganglion  and  first  lumbar,  48A. 

III.  lumbar  pmtion  of  the  gangllated  cord,  435. 
branches,  435* 

IV.  sacral  portion  of  the  gangllated  cord,  436. 
plexuses  of  the  s^ipathetlc  43(«. 

A.  in  the  bead,  436. 

1.  Inlenul  carotid  plexus,  436. 

«•  filaments  communicating  with  the  sixth 

pair  of  nerves,  436. 
*.  great  or  deep  petrosal  nerve,  486. 
c.  short   branches   passing   through  the 
outer  wall  of  the  cavernous  shsus  and 
Joining  the  Gasaerian  ganglion  on  its 
Inner  surface,  436. 
3.  cavernous  plexus,  436. 
branches,  4x6. 

5.  external  carotid  plexns,  437. 

B.  thoracic  plexuses  of  the  sympathetic  nerre, 
437. 

1.  cardiac  plexus,  437. 

3.  plexus  of  the  thoracic  aorta,  430. 

C.  abdominal  plexuses  of  the  sympathetic  nerve, 
436^ 

I.  ooriUc,  solar,  or  epigastric  plexus,  438. 

3.  superior  mesenteric  plexus,  429. 
9.  renal  plexuses,  429. 

4.  spermatic  plexuses,  439. 

6.  aortic  plexus,  439. 

6.  Inferior  mceenteric  plexus,  439. 

7.  hypogastric  plexus,  429. 

IL  Inwrlorhvpogastrlc  plexuses,  4S0. 
9.  uterine  plexus,  430. 
ninote  anatomy,  430. 

1.  tubular  nerve  fibres,  431. 
8.  structures  which  present  a  homogeneous  flat- 
tened appearance  and  contain  a  number  of  oval 
nuclei  lmb«dded  In  them  at  intervals,  431. 

5.  quantity  of  white  fltirous  tissue,  433. 

gMgU«,436. 

nngUonlc  corpuscles,  436. 
in  Aves,  439. 
tn  Reptllia,  439. 
in  Piices.  439. 
In  Invertebrata,  441. 
connection  between  the  sympathetic  and  cerebro- 

spinal  systems,  443. 
pertphend  dlstribtttioB,  448. 
development,  4M. 
physiology,  455. 

properties  of  fibres  of  sympathetic, — sensory  pro- 
perties, 456. 
motor  properties,  4iO. 
the  heart,  460. 

faitestlnal  canal, —oasophagos,  464. 
stomach,  465. 

genlto.urinary  organs,  466. 
pupAl,  466. 
lafiueoce  of  the  sympathetic  on  the  vegetative 
processes,  470. 
ri'guwinlaif  Org^^*  473. 

f  1.  what  constitutes  a  tegtiaentary  organ  ai  dlaUn- 

gnlshed  fhmi  any  other,  471 
1 3.  morpholocy  of  the  hiteguments,  476. 
nails,  477. 
daws,  477. 
hoofs,  477. 
bonis,  478. 
glnd8,47«. 
hairs,  478. 
^eMrniDlne's  *•  qufll,"  478. 

tSmoif  fishes,  480. 
13.  histology  of  the  tegumentary  organs,  484. 
1.  hydrold  and  actinoid  polypes,  4»l. 
i*  btegument  of  the  Annuluu,    Including  the 
Worms  and  Ecfahioderms,  4a\ 


tegQn 
sudoi 


Tegumeniary  Organic  histology  ■^Jcnf/miwl. 

3.  Integument  of  the  Mollusca,  Including  the  Asci- 
dians  and  Polys oa,  4M. 

excrelionary  integument  of  the  Molluica,  488. 

the  membranous  shell  subrtance  of  Dr.  Car- 
penter, 489. 

eonversionary  Integument  of  the  Mollusca 
containing  cellulose,  499. 

4.  Integument  of  the  Vertebrata,  496. 

eonversionary  homy  organs,  495. 
structure  of  hairs,  spines,  and  feathers,  496. 
composlUon  of  the  shaft  of  a  hair,  496. 
cuticle.  496. 
oertlcal  tissue,  496. 
medullary  substance,  497. 
hair  sac,  497. 

outer  root-eheath,  497. 
fenestrated  inner  root-sheath,  497. 
fanperforate  root-sheath,  497. 
apbies  and  feathers,  498. 
the  shaft,  498. 
the  quill,  499. 
imentary  glands,  499. 
su^rlparous  glands,  5U0. 
scales  of  fishes,  501. 
structure  of  the  enderon,  503. 
pigment  of  the  enderon,  502. 
paplllsB  of  the  enderon,  503. 
sensory  appendages  of  the  enderon,  603. 
the  corpuscula  tactus,  503. 
Paniclan  bodies  (see  also  the  article  Pani- 

dam  BoOie*},  604. 
muscles  of  the  enderon,  505. 
calcareous  deposits  in  the  enderon,  806. 

Vierms  amd  iU  Jjtpemdaget,  547. 
Ovaxt: 

Normal  Anatomy  — 
form,  547. 

dimensions  and  weight,  547. 
position  and  connections,  548. 
component  parts  i 

I.  protecting  parts  or  tunics,  548. 

peritoneum,  tunica  albuginea,  548. 

3.  parenchyma  or  stroma,  549. 
8.  Graafian  vesicles,  550. 

4.  blood-vessels  and  nerves,  553. 
ftmctiotts  of  the  ovary  — 

the  developmental  changes  In  the  ovicapaules,  and 

the  process  oremltslon  of  ova.  558. 
1st  stage,  origin  of  tlie  ovicspsules,  554. 
Snd  stage,  growth,  maturatioo,  and  prepara* 

tlon  for  dehiseeoce,  555. 
Srd  stace.  rupture  or  dehisoenoe,  and  escape  of 

ova,  568. 
4th  stage,  decline  and  obllteratloQ  of  the  ovt- 

capsules.  561. 

A.  without  Impregnation,  861. 

B.  after  impregnation,  563. 
ipontaneitt  of  the  emission  of  ova,  566. 
nature  of  the  corpus  luteum,  564. 569. 
dasslfifd  arrangement  of  all  the  conditions  whick 

the  Graafian  follicle  exhibits  duriug  evolution 
and  involution,  570. 
■ummary  of  the  conduslons  which  these  conditions 
aflbrd  with  reference  to  questions  In  obstetric 
and  forensic  medldne,  571. 
development  and  hivolution  of  the  ovary  ~ 

the  origin  of  the  ovary,  and  the  alterations  which 
It  undergoes  at  dlflbrent  periods  of  life,  571 . 
Abnormal  Anatomy  of  the  ovary  ~ 
efliects  of  extirpating  the  ovary,  S7S. 
defidency  and  arrest  of  development,  57S. 
atrtmhy  and  hrpertrophy,  573. 
displacement,  nemla,  578. 
dieeases  of  the  tunics  .— 
Infiammation,  574. 
ulceration,  nqiture,  874. 
hypertrophy,  calcification,  574. 
diseases  of  the  proper  tissues  — 
hypennnla,  576. 
Infiammation,  576. 
suppuration,  577. 

simple,  nsultiple,  naltllnealar,  and  proliferous 
cysts,  578. 
Che  contents  of  ovarian  cysts,  583. 
fluid  contents  of  cysts.  583. 
quantity  and  rate  of  effbslon,  583. 
composition  of  the  contained  fluids,  583. 
hydatids.  584. 

•olid  contento  of  ovarian  cysts  t  sebaceous  and 
sodoriparousglaBdS}  bt)  hairt  leeth;  true 
bone,  584. 
origin  of  the  solid  eontenU  oTcrsts.  886. 
fostus  conulned  In  the  ovarr  (?):  the  qocetloa 

of  ovarian  gestation  coosMered,  586. 
examples  of  supposed  ovarian  gestation,  587. 
solid  enlargements  of  the  ovary,  561. 

carillaginous  and  osslfic  formaiioos,  891. 
cancer,  colloid  or  alvedar ;  mcdnllary  and  scir- 
rhous, 691 . 
scrofulous  tttberdee,  80S. 

SB  4 
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VUnu  amd  its  Appindages-^amUHtied, 
Tbb  Pabotakiuii: 
•tructure  and  derelopment,  583. 
•ImoriMl  •tatat,  197. 
Tub  Fallopian  Tubb  ob  Ofiorcr : 
Nonnal  AiMtomj— 

fbnn ;  dtmenilons,  697. 
tituBtion  and  connectioni,  ft98. 
ieparate  paita  and  divliiont,  ao9. 
Internal  orifice,  A99 
uterine  portion  of  the  tube,  600. 
canal,  600. 
external  orifice,  600. 
pavilion  or  InAindibuIum,  601. 
fimbriie,  60S. 

tubo-ovarian  ligament,  609. 
■tructure  of  the  coati  or  tunlci,  608. 
blood*Tesself  and  nrnrei ,  604. 
functions  of  the  Fallopian  tube. 

reception  and  transmisilon  of  ora  and  ipermatlc 

fluid,  60S. 
first  steps  in  the  process  of  impregnation,  608. 
the  changes  •hich  the  OTum  undergoes  In  the  tube, 
uu9> 
development  of  the  Fallopian  tube. 

formation  of  the  oviduct  out  of  the  duct  of  MQller, 
613. 
Abnormal  Anatomj  of  the  Fallopian  tube  — 
defect  and  Imperfect  development,  614. 
p«>culiarlties  of  construction,  615. 
displacements.  616. 
obliteration  of  the  canal,  617. 
hypervmla;  Infiammation  617. 
collections  of  fiuld  within  the  tube ;  blood  ;  serum; 

pus,  617. 
CTftts,  6i0. 

fibrous  tumours,  6W). 
tubercle;  cancer, 690. 
rupture  of  the  tube  walls,  69r. 
Fallopian  tube  gestation ;  various  forms,  6'JO. 

UTBBCk: 

Normal  Anatomr— 

situation  and  position,  693. 
form,  694. 

dimensions  and  weight,  694. 
regional  divisions :  Um  ftmdoi :  the  body:  the  cer- 
vix, 694. 
external  lurlkce,  696. 
internal  surface,  and  cavities  of  the  body  and  cer- 

Tlx,  6*i6. 
structure  and  arrangement  of  the  tltsuei  conposing 
the  body  of  the  uterus,  630. 
peritoneal  coat,  631 . 
middle  or  muscular  coat ;  compoiitloo  |  coarse 

of  the  muscular  fibres,  681. 
moooua  or  deciduous  coat :  Its  ooapoiilion. 

635. 
utricular  glands  or  follicles,  636. 
structure  and  arrangement  of  the  tissues  compoalng 
the  cervix  uteri,  638. 
muscular  coat,  638. 
mucous  coat ;  epithelium,  638. 
paplUsr,  639. 
mucous  follicles,  640. 
blood-vessels  of  the  uterus,  640. 
lymphatics,  641. 
nerves,  641. 
development  and  metamorpbosei  of  Che  ntenu   at 
different  periods  of  life. 
0»  origin  of  the  uterus,  and  its  eondltion  during 
festal  life,  649. 

b,  the  uterus  from  the  time  of  birth  to  puberty, 

6a. 

c.  the  uterus  during  menstmal  life,  644. 

rf.  the  uterus  during  gestation  t  the  gravid  or  fblly 
developed  uterus,  644. 
sise  and  welnht,  64ft. 
alterations  during  gestation  in  the  fbnn  of  the 

body  and  cervix  uteri,  645. 
position,  actual  and  relatitre,  of  the  uterus 

during  gestation,  647. 
alterations  In  the  special  coats  and  tiunes, 
649. 
the  peritoneum,  649. 
the  muscular  coat,  649. 
the  blood-vessels,  651. 
nerves ;  the  question  of  enlargemnit  of 
the  uterine  nerves  during  pregnancy, 
66l« 
mucous  or  lining  membrane  of  the  uterus; 
development  into  the  decMua ;  deddua 
vera  and  reflnia,  659. 
histology  of  the  decldua,  657. 
the  uterus  after  parturition,  6Ul 
the  proeass  of  involoCioo  of  tlie  griTld  ntcms, 

changes  in  dfanensions  and  weight,  658. 
metamorphosis  and  restoration  of  the  compo- 
nent tissues,  659. 
tlie  uterus  aft#r  the  menstrual  epoch  i  senile 
atrophy  or  Involution  of  tlM  Uterus  in  advanced 
life.  661. 


Vienu  amd  itt  Apamdagn  —  cenW— rrf. 
functions  of  tbe  uterus— 

m.  tbe  ofllce  of  tlie  uterus  la 
pcftoda  of  duratkM  an 

functloo,  969. 
quantity.  663. 
nature  of  the 
composition  of  Che 


■f  thu 


€. 

tf. 


r. 


tiM  unmixed 

664. 
source  of  the  menstrual  tax,  CO. 
the  means  ty  which  the  Wood 

healthy  menstrustioo,  66>. 
the  purpose  of  menstruation,  9n6. 
the  reUtion  of  this  function  to  tlie  \ 

and  emission  of  ova  examined,  66*. 
the  purpose  of  the  fiux,  679. 
the  office  of  the  uterus  In  lnaemi«alli«.cn. 
the  ofllce  of  the  utvms  in  gsstatiia,  cn. 
the  oOioe  of  the  uterus  In  parturibeo,  CI. 
grneral  sketch  of  tbe  labour  proress.  C71. 
the  peristaltic  actloo  of  the  msvus,  aa4  « 

cause,  673. 
the  rhythmic  action  of  tbe«tarws.SBdlbeaR 

674. 
Influence  of  the  diflH«nt  ncrvoos  cotrts  lyn 

the  uterus  In  pni  turitinn,  ^75. 
Che  exdting  cause  of  labour,  €77. 
Abnormal  Anatomy  of  the  utena— 
defective  devdopment,  678. 

1st  class,  congenital  delbcts,  6311. 

tbe  TBrious  abnofmal  foinss  of  ths  rt««, 
arising    fhnn  imperliwt  roihf**-  •>' 
the  primitive  uterine  halves  {vmrn*  *■  • 
termed  double  uterus),  artaaftd  si  lw«r 
groups: 
Gn»up  I.  nteraa  b^artlcus.  C?% 
Group  II.  uterus  unieoraK<7?. 
Group  1 1 1,  uterus  bfeomis,  Cnn 
Group  IV.  uterus  bUacuians.M. 
9nd  class.  Incomplcto  dnnJinmiiiB  at  ihc  tma 
of  puberty, 
tne  pre-pubertal  uterus.  6il. 
anomalies  of  form  of  the  uterus,  639. 
antlflexion,  6n. 
retroflexloo,  683. 
lateral  inflexion.  683. 
anomalies  of  positioo  of  tbe  oterua,  6B. 
obliqultv,  683. 

antl«  and  retro-veislun.  GB3. 
bemia  of  the  utanis,  684. 
prolapsus,  684. 
elevation,  684. 
inversion,  6M. 
BDonalies  ofsixe  of  Che 
atrophy,  686. 
hypertrophy,  687. 
pathological  c««nditiona  oC  the 
Che  uterus,  687. 
1.  pathological  oondlcioas  oT  the 
coat;  ac 
687. 
t.  pathological  coodltioiM  of  the 
fibrous  tissue  ;  purt-metiiiis, 
8.  patliologiral  coodiiioot   of 
coat,  689. 
iu  dlmloishod 
689. 


6W.^ 
fibroid,  or  fibiOQS 


eftte 
Interstitial,   sob-prrUimsal,   sb4  b^*- 
mucous  fibroid;  fibrous  and  mmcm^ 

4.  patboto^aU  coadWoBa  «l  the  i 
699. 
simple  h] 


byptnropby  of  Cbo  fisnicular 
tnentmi 


uterine  mncoM 
lar**polypi| 


hypertrophy  of  tho 

orrvix  ( 
simple 

exiroversiou  of 


•*palyfi, '(!«*. 


^^ 


catarrhal  ini 
oftheutcruss 


okcratioa  ef  the 

abrasloo,  and  ci 

distensions  of  Che  uterine  cavity  ~. 
hydroasetra,  uw. 
hrnmaioBfteCra,  07. 
physoosetra ;  trmpaaltaa  ulsrl, 
bydaCids,  fiBfi. 
BBrrowing  and  oblileraCion  of  the  i 
atrtsia  of  tbe  os  uteri,  cvrrtral 
cavity  of  the  uterine  body.  MB. 
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Vmm  mad  tfi  A^pemtmge$  '-  contimyed. 

paiholoKtcal  coiidlttoiu  Involfiog  lefcral  of  the 
utsrinc  ttuiMi — 


CMMWr.  W9V. 

CftDcrokl ;  epItbelUI  cancer  ( cauliflower  excro- 

sceoce,  700. 
conrodint  ulcer,  700» 
tubercle,  701. 

•oluUoof  of  continuity ;  rupture ;  perforation, 
701. 
patholugical  conditions  of  the  uterus  after  par- 
turition — 
irregular  conlmction  i  hour  glvs  contraction 

<arre  ted  pi'ristaltic  action),  709. 
iDcoroplete  and  reiardi*d  involution,  703. 
puerperal  inflammation, 
endo-roetritis,  7<>3. 
metro-plilebitls.  709. 
roetro-peritonittt,  7(9. 
blood  (iTtcracet,  704. 
LmAiia?iTt  or  thb  uraaus: 
normal  aoatooiv  — 

the  broad  ligament,  705. 
the  utero-sacr^l  lig4mentt,  705. 
the  utero-Tesical  llgamrats,  70S. 
the  round  or  sub-pubic  ligaments,  70S. 
Vaoina  : 
normal  anaromy — 
dimensions,  706. 
external  surfAce,  706. 
compoa<tion.  706. 
Intcmal  surface,  706. 
arteriee;  veins;  lymphatici;  nerves, 707* 
uses  of  the  vagina,  707. 
abnormal  anatomr^ 

anomalies  of  form  and  site,  707. 

di^pUcementf,  707. 

solutions  of  continuitf,  707. 

loflAmniation,  707. 

epithelial  desquamation,  707. 

serous  nad  sanguineous  infiltration,  707. 


Uterus  and  its  Appendage*^  comtinued. 

abscess  ;  ulceration  ;  gangrene,  708l 
cysts  and  tumours,  708. 
cancer, 708. 
ExTiaNAL  OaoAHs  or  Gimbiation  : 
normal  anatomy — 

the  moiis  veneris,  706. 

labia,  708. 

clitoris,  709. 

nymphs,  7 1  Ol 

vestibule,  710. 

vaginal  orifice  and  hymen,  710. 

origin,  varieties,  and  signification  of  the  by- 
men,  710. 
sebaceous  and  muciparous  glands  and  follicles  of 

the  vulva ;  viiWo- vaginal  gland,  711. 
bulb  of  th«  vagina ;  fiars  intermedia ;  constrictor 

vagins.  712. 
blood-vessels  and  nerves  of  the  external  organs, 
7I3. 
abnormal  anatomy — 
Ubia,7l4. 
clitoris,  714. 

nymphse  and  vestibule,  714. 
hymen  and  ostium  vagiuse,  713. 
Placxnta  : 
normal  anatomy  — 
form,  7  IS. 

dimensions  and  weight,  715. 
foetal  surface ;   amnion ;  chorion  \   fcetal   blood* 

vessels,  715. 
uterine  surface,  716. 
circumferenre,  716^ 
subsunce.  717. 
tufts  and  villi,  717. 

terminations  of  the  foetal  vessrls.  718. 
decidua,  7I& 

terminations  of  the  maternal  vessels,  719. 
development  of  the  placenta, 
of  the  (OBtai  portion,  719. 
of  the  maternal  p«>rtion,  720. 
fiincUons  of  the  placenta.  7'il. 
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THE   CYCLOPiEDIA   OF   ANATOMY   AND 


PHYSIOLOGY. 


Th€  following  have  been  accidentaify  omitUdfrcm  tftc  Gbxssal  Ikdxx  : 


Aorlie  plexnf  of  nerves,  i.  608L 

•uperlor,  t.  641,  noltf. 

inrerfor,*.  641,  note, 
Apotepedine^  or  oueous  oxide,  iii.  359. 

mode  of  obtaining,  lU.  SfiO. 
LaetealSt  1.  SO. 

coau  of  the,  i.  22. 

dlKOTerj  of  the,  i.  SO. 

minute  anatomy  of  the,  I.  SI. 

•pedflc  uies  of  the,  1. 33. 

▼alvet  of  the,  i.  22. 

TilUofthe,  1.22. 
Z4gamenii  in  particular :  *- 

aoceuorr,  i.  251. 

alar.  1.  251. 

ofankle-Joint,  1. 154. 

coraoo-acromial.  1. 359. 

coronary,  L  251. 

cocto-coracoid,  I.  360. 

crico-thTroid,  i.  251. 

crucial,  1.  251. 

deltoid,  i.  152. 


faldform,  1. 13. 
Fallopian,  I.  5,  note  m, 
fibulo-tartal,  anterior,  1.  ISS. 

middle.!.  152. 
Inlermatciilar,  L  217. 

external,  i.  217. 

internal,  i.  217. 
lateral,  i.  251. 

internal,  L  152. 
mocoiu,  of  the  knet^  I.  Sftl. 
of  patella.  1.258. 
teres,!,  lis.  251. 
tbyrcbjoid,  i.  251. 
tibio-tarsal,  anterior,  I.  IftS. 

intenial,  t  liX 
umbilical,  i.  9. 
of  urinary  bladdM*,  I.  Itt. 
Ugtunenii  in  aenend :  — 
capsular,  i.  250. 359. 
elastic,  1.251. 
structure  of,  I.  290. 
user  of,  1.250. 
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The  Arabic  Afurts  refer  to  the  pacing ;  the  Roman  niunerali  to  the  Volumea ;  and  i.  to  the  Supplemeutarj  Volume. 


Aboomin  (In  anatomy  fenerally),  1. 1. 

in  Arechnida,!.  I. 

In  Artkulaca,!.  I. 

In  Vertebrala,  i.  I. 
Aboomir  (In  buman  anatomy),  1.  S. 

Mteriet,  I.  14. 

cmfity.  abdominal,  1. 16.    See  Catitt. 

lymphacka.  1. 16. 

mutclet,  and  their  aponeuroiet,  1. 4.* 

nerrM,  i.  16. 

tftotiibutlon  of  the  nemu  ragtu  In  the  abdomen,  III. 

parkcet,  physiological  action  of  abdominal,  1. 16. 
serous  memorane  of  the    Soe  Pbbitombuii. 
soperftcUl  fkscta  of,  11.  S30. 

walls,  and  atructuret  composing  the  walls,  I.  l—tl. 
peritoneal  Inrestment  of  the  walls  of  the  abdomen, 
Ul.  944. 
Ttlna,  1. 15. 

congenital  malformations,  1.  508 ;  It.960l 
morbid  conditions,  I.  US, 
AUamimal  aorta,  i.  181 .  189.    See  Aobta. 
aneurism  of  the.  1.  199. 
branches  of  the,  1.  194. 
Akiomimmt  artery.  It.  813. 
JUomimml  cavity  (in  human  anatomy),   I.  500.     8e« 

Cktm. 
Ahdomim^  faacfat,  i.  138. 
Akiawmmmi  plexus  of  sympathetic  nerre,  s.  428. 
ncrf  e,  large.  It.  761 . 
tmall.  It.  761 
Ahiomkml  ring,  external,  I.  4,*  A. 
internal,  i.7— IS. 
Ab*mimml  reins,  i.  15. 
Jbti^unUet  octtii  nerres,  tU.  707. 
Ahdmetiom^  a  motion  of  Joints,  1.  SS6. 
JMoctor  mloini  digiti  muscle,  U.  5M. 
relations  and  uses.  li.  510. 
minlnDl  digiti  pedis  muscle,  ii.  358. 
polUcfs  manfts  muscle,  il.  5l9. 
reUtlooa  and  uses,  U.  •'^19. 
pollleis  pedis  muscle,  II.  858. 
AherrtMrn  of  Ufbt,  chromatic,  Ifi.  335 ;  It.  1438. 1441. 

correction,  ii«.  335 
•pherical.  ill.  334  ;  iT.  1438.  1441. 
correction,  ill.  334. 
Herschers  doublet,  ill.  334. 
AhtmmtMt,  reed,  calllette,  or  fourth  stomach,  of  Ruml- 

itantia.  li.  1 1 ;  s.  537. 
Abrmmckim^  an  order  tif  Amphibia,  1.  91,  eiteq, 

characters  of  the  order,  I.  91. 
Ah>rrimimt».  causes  of  the  tendency  of,  to  extinction.  It. 

ImT.  1865. 
Ah$cet»e»  of  the  axilla.  1. 868. 
of  the  bladder.  1, 397. 
of  the  bones  of  the  face,  11.  tSO. 
or  the  cancelUtcd  structure  of  the  tibia,  IIL  136. 
cauMd  by  a  foreign  body  impacted  la  the  intestine, 

1.  187. 
cerebral.  Hi.  710  C. 
chronic,  of  cellular  tiaaoe,  I.  515. 
of  the  cornea,  II.  177. 

of  ibe  fore-arm,  diagnosis  and  treatment  of,  U.  ViS. 
of  the  Ischio-rectal  spaces,  1. 177. 1H6. 
of  knee-joint,  ill.  61.  c#  mv. 
•f  the  Urer,  Idiopathic,  Ui.  190. 

from  external  Injury,  III.  190. 
in  the  lotoa,  connected  with  diseased  vertebrv,  1. 452. 
lobular.  It.  1395. 
mode  Of  production  of,  W.  1398. 
hunhar,  or  psoas,  i.  187. 

iu  resemblance  to  Inguinal    hernia  by  direct 
descent,  li.  760. 
mode  of  cicatrisatiou  of,  i.  601. 


Ahteeuet  —  eontfnued. 

of  the  muscular  substance  of  the  heart,  il.  C36. 

in  the  neck  connected  with  diseased  rertebre,  i.  4."^. 

simple,  of  the  nose,  iii.  738. 

of  the  parotid  gland.  It.  430. 

of  the  pharynx,  iii.  954. 

phlegmonous,  of  elbow.  11, 63. 

of  the  prostate  gland.  It.  166b 

psoas,  L  H7. 

case  of,  ii.  797. 

of  scapular  region,  chronic.  It.  438. 

in  acroftilous  afl^stlons  of  the  hones,  I.  450,  451. 

scrofulous,  of  the  kidney.  It.  857. 

of  ragina,  s.  70& 
Absorbmt  sjrstem.  It.  444.    See  Ltmfratic  SYtTsif. 
Absorbent*  in  arteries.  I.  814. 

of  the  bladdiT,  i.  387. 

of  fore-arm,  ii.  361. 

oftesticle.  It.  9H1. 

of  the  mammc,  HI.  149. 

of  thymus  gland.  It.  1094. 
Absorbent  system  of  birds,  i.  .317.    See  Arxs. 

ab^^ence  of.  In  the  ConchiforoQs  Mollusca,  1.  C97. 
Absorption,  1.  lo. 

curaneous  absorption,  I.  31. 

descriiition  of  the  absorbent  system,  1. 11. 

mode  In  which  the  absorbents  act.  i.  ?8. 

apecidc  uses  of  the  dlfl^reiit  parts  of  the  absorbrnt 
system,  and  the  relation  which  that  system  bears  to 
the  other  rltal  functions,  i.  32 

renous  absorption  considered.  1. 14 ;  It.  139a 
Absorption,  in  animals  generally,  i.  141. 

or  the  earthy  particles  of  bones,  t.  441     See   also 

BoNB. 

without  the  secretion  of  purulent  matter  (dry  carles), 

la  444% 

with  secretion  of  purulent  matter,  1. 444. 
ACALBPHjc  (cla>s  of  Invertobrate  Aulnuli),  1.  85. 108. 
circulation,  i.  43.  654. 
digestion,  1. 41.  s.  997. 
diTision  of  the  class,  i.  36. 37. 
generation.  1.  45  ;  H.  409 ;  s.  10.  SI.  [1».] 

{reographlcal  distribution,  1.  46. 
ocomotioti.  1.  87. 

names  and  characters,  I.  36. 

motiiiiy  and  sensation,  i.  40. 

rcmeiiies  for  the  situg  of  Acalepbc,  1.  45,  note  «. 

respiration,  1.  44. 

secretion.  1.  45.  175. 

list  of  Acalepha  possessing  the  property  of  luminous- 
ness,  ill.  198.  •-    i^   / 

•upposed  seat  of  the  sting'ng  quality  possessed  by  many 
of  the  Acalephsp.  lil.  101. 

absence  of  nerTou«  and  muscular  fibre  In,  HI.  533.  601. 

spermatosoa  in  Acalepha.  It.  499. 

See  also  Animal  KiNomiis 
Aeantkia*  niger,  skeleton  of  the.  ill.  963. 
Acamikocepkala,  an  order  of  Entosoa  of  lludol|>hl,  II.  116. 

1:^.  133.     See  Entoioa  ;  Sterttmmtka, 
Acamtkopterjfgii,  an  order  of  Fuhes.  lit.  9>V». 
Acantkotkeea,  a  family  of  Entnsna.  li.  116.    See  EirrocoA. 
Acantkotoa,  spermatotoa  in,  i?.  499. 
AeurdiOt  or  absence  of  the  heart,  il,  630. 
Acari,  or  mite*,  skin  of  the  abdomen  nf,  1. 101. 

digesUTc  systena,  1. 101. 103 :  s.  199. 

respiratory  sjstem,  i.  104. 10&. 
Acmrimt,  spermatosoa  in.  It.  491. 
Aearua  folliculorum,  ill.  780. 
AeeeUralorea  urine  muscles,  lil.  915. 919  ;  It.  \tS. 

action  of.  It.  1155. 
AcctMsonf  glands  of  Gaiteropoda,  II.  888.     See  CArrtBo* 

POD*. 

Ateettorjf  ligaments.  I,  S5I. 
nerfc.  t.  741. 
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Jecatorj  mrotid  glaod,  or  loda  ]Mrotidlf ,  It.  40. 

vesiclM.  li.  421.    Sre  GcsiKKAno^,  OiCAita  cv. 
Aeeipematr  •loilo  (stargcon),  •keleCon  of  tb«,  iU.  96ft. 
Aee^riias  iotercoodjloidea,  or  fplne  of  Um  tibM,  li.  1GB. 
AccpkaU^  spcnnatosoa  in,  ir,  4^7. 
ova  of,  B.  [108.] 


Mmccure  abd  formadoa  of,  a.  riOOil 


without  n. 


or  feCOMS  withoot  a  bead. 

aoephali  in  the  fora  of  a  roanded  bbj 
trcmftiea,  iv.  MO. 

acephab  in  saane  form,  with  IndJration  of  Crct,  ir. 
MQl 

oeephali  fai  which  the  tniBii  is  more  developed,  with- 
out a  liead  and  thoracic  extremiciea,  iv.  Si61. 

actphili  withoot  a  thorax  and  without  superior  limhs, 
and  composed  of  an  abdomtn,  «nital  organs,  and  In- 
finior  limbs,  tr.  961. 

Tfldiaii  in  which  the  tnuk.  ismora  devdoped,  with  an 
imperfect  thorax,  iv.  961. 

aeephali  with  a  tranin  composed  of  a  thorax  and  an 
abdosneo,  with  supeiiut  and  inferior  limbs,  ir.  9GI. 

aeephali  tai  which  soaae  cranial  bones  are  found,  ir. 
962. 

body  and  extremities  perfectly  developed,  haviof  a 
neck  surmounted  br  the  CArs,  iv.  961. 

•ce^bAli  composed  of  the  trunk  only,  without  indica- 
tion of  limbs,  iv.  96*. 

i.  744;  U.  319;  itt.  718. 
JtrpkaUm  spuria,  Iv.  9M.    See  .icrmsaa. 
Acrfktdoeftt,  i.  517;  ti.  117. 

orgmnitatioo  of.  li.  117. 

mode  of  reproductioo  oC^  t.  IS. 

of  the  brain,  iii.  7V  E. 

of  the  bunao  liver,  iii.  196. 

io  veins,  iv.  I4>S. 
MtfAmkuutiit  endotcna,or  pilMwK  hydatid  of  Hunter,  ii. 
117. 

exogena,  il.  117. 
^orpAele-^pstes,  or  hydatid,  of  tlm  spper  Jaw4MiDe,  U. 

r,  the.    See  PACBTi»CBMaTA. 
of  Soemmering,  iii.63&. 
Aerfkmhms  moHusks.  Iii.  364.    See  MotxraC4. 
jjerlmhmlm,  or  sochera,  of  Dibrspchiata,  i.  aa.  See  Cbtba- 

LOPOOS. 

Acftmbmiwum,  L  919;  H.  776;  s.  116. 
cartilage  of  the  acei4bulum,  iL  777. 
ftno-canllage,  ii.  777. 
fovea  or  tious,  ii.  777. 
glands  of  Havers,  IL  777, 778, 
incisaira  acetabuli,  ii.  776. 
ligaments,  ti.  777. 
sopercilium  ace'aboli,  ii.  776. 
abnormal  conditions  of  the,  iL  797. 
fracturw  of  the,  il.  Moi— 804.         i 
bnm.  or  circular  border  of,  s.  116. 
Jorfac  acid,  or  vinegar,  actiaa  of,  on  ihrln.  It.  166. 

ooosidered  as  an  article  of  fo«d.  s.  386. 
Aekmgmm  lodun.  poitrait  oC  iv.  1339. 
Acktim  doniestica.  or  house  cricket,  864. 
AcMiUis  Cendo,  i.  IMi 

Jdlriimanc  lenses,  how  obuined,  iv.  1438. 
Acki  oamfa/wjf.  or  inacnslbtlity  of  the  eye  to  coloun,  iv. 
1462. 
rriative  frequency  of  the  affrctloo,  iv.  1463. 
hereditary  tendency,  iv.  t4A3. 
laHuence  of  sex,  Iv.  i4M. 
bfoothesis  as  to  cmims  of  this  aflfection,  iv.  I4M. 
coogmital  achromatopsy,  iv.  14M. 

dichromatic  Daltonitm  of  Wartmann.  iv.  14M. 
pol>chnNnatic  DUtoni«m  of  Wanmano,  iv.  14U. 
list  o(  the  mott  common  coofusiuns  of  colour, 

iv.  1456. 
cases,  iv.  1496. 1457. 
noo-congenital  achromatopsy.  It.  1457. 
permanent,  iv.  1457. 

cases,  iv.  l45M45flL 
temporary,  I  v.  liM. 

cases.  If.  14V>— I4e>. 
caufte  of  the  roofusion  of  cdIouts,  Iv.  1400. 

hjpoche»is.  iv.  l«i9Q.  1461. 
remeti'iAl  measures,  iv.  1461. 
Acmi,\u^^\.V^^ 

uf  tbe  I'vrr  III.  165. 
of  dtt04l«*nal  glAnd,  s.  361. 
Aritut,  AM«*t,L  47.    Se*  BovE;  F*T;  MiUL;  UaiXB. 
Acida,  lo  aiiimAii  ami  Trgrlables,  i.  I»A. 

contidiTT^I  a»  articles  of  lo  'd.  S-  3!*-V 
Acvfttt.*,  or  coogrctiiai  want,  anddeiccuve  formatioa,  of 
the  trunk,  iv.  >9. 
«.  only  a  |«rl  of  the  bead  formed,  Iv.  963. 
6.  •upt'rior  pans  of  the  body  foraaed,  without  the  In- 

frnor  hmbs,  iv.  14*4. 
C,  mooopodia,  iv.  9i»4. 
d.  svmpt^u.  tv.  !<64. 

r.  ohg.nal  defective  formation  of  the  t^^\m^  iv.  96S. 
/.  de<fvitve  development  of  the  spiiud  column,  tv.  M5. 
AiTorn^th*  .Vs,  i.  6«3.    See  CiaanorvDA. 
J"  iMnfr  nerve,  d  539.    See  Jmditorf  ocrre. 
Acjtutta,    See  HsauitG  vpbytiology  oO  ; 
Jctamtm^  what  is  the  reuse  of.  iv.  !«s7. 
Acng  »ul»lanc«*  coosldcf  cd  al  alimentary,  t.  395. 


Acarra  (a  primary  dtvislon  of  the  m^mti  Uiflni),  L  C, 

nervous  system  of  tlie,  ilL  Al. 
Acromiat  artery,  i.  SOOi  868. 

inferior  branch,  L  364. 

superior  braiicn,  1. 861. 
Acrawiui  nerves,  iv.  758. 

communicating  branches,  iv.  VtL 

commnnicans  nooi,  a 
751. 
Jcromaon  process,  i.  860 :  iL  187, 148;  iv. OCMl 

fractures  of  the,  iv.  600l 
mode  of  imloii,  iv.  COB. 

in  €!arntvar%  L 476.    See  riiwiMi 
Aerfdmm,  nervous  system  eC  UL  610. 
Aeimim,  a  genus  of  FUypifera,  iU.  601. 

nervous  Slameots  of  the.  id.  801. 

digestive  organs  of,  s.  S6. 

■nie  of  repfodnctmn  of  tim,  a.  17. 

generative  system  ol^  IL  449. 
ova  of,  s.  [117}. 

biliary  apparatus  of;  tv.  449. 

structure  of  the  tnlcguments  ni,  s.  4M. 
AcUmim  alcyooeidea,  a  species  of  FolypifaB,  Iv.Hl 

sociau   (ElUs),  Zoanthua  iC«v.),  a  gam  ^  f  •: 
pllera,  iv.  KL 
Admwitg,  a  Cunlly  of  Polypifen,  Iv. «.  88. 

characters  of  the  Csmily,  iv.  ao.  88. 


Senera,  iv.  90. 38. 
tirous  arrangrment  of  the 


^m 


body,  UL  5». 

mode  of  repvoduetion.  It.  80. 

numt>er  and  dcacrlpuoo  of  ovm,  iv.  80, 

muscular  and  nervous  system  of,  Iv.  80. 

stiiigiDg  sensation  produced  by,  on  the  skin,  rr.  %. 

their  voracity  and  power  of  lowg  fi^*iig,  Iv.  48. 

their  power  of  rrpraducttg  lost  ports,  Iv.  4li 
AeHmitm,  tv.  1437. 
A€tuiopkfp»,  or  SUB  animalcule,  ir.  IX 

mode  of  reproduction  of  the,  a.  8. 
Attimmnu,  genus  of  Rotlfera,  iv.  807. 
Aeliamt  of  animals  generally.  L  141. 
Acttmlf  of  animals,  |itupetty  of.  111.  88. 

generally  propottloauie  to  the 

bee  LocouvnoK. 
Aemieatm,  a  section  of  taocts  of  tl 
li.  865. 

characters  of  the  socUon,  U. 
ifcTowmc,  or  enamel  of  teetk,  iv.  863^ 
ild«m*s  apple,  IH.  101. 1 18.  578. 

physiognomical  character  of;  til  93X 
ifddrr.  pu#(Vlpera),  poison  fhi^  of  the,  Iv.W. 

ova  of  tlie,  s.  55. 
Additmmemimm  sutorc  lambdoldalia,  i.  787. 

aquameme,l.737. 
AMmaiam,  aasoCioBof  Joints.  L886. 
Addmttor  brevla  flemoris  mosde,  s.  187. 

loogus  ffemoris  muscle,  s.  tS7. 

magUMS  femoris  musde,  a.  187. 

magnus  muacle,  nerve  for,  iv.  766. 

ossis  metacarpi  a,  oppfmens,  ii,  881. 

minimi  dtcitl.  muscle,  IL  5f  L 
relations  and  use.  iL  881. 

polUcis  mosde,  U.  610. 

relations  and  uses,  tt.  88BL 

pnllidM  pedis  musde.  It  398, 
AdepAmgm,  a  sub-tribe  of  Insecia,  li.  838. 
AiMisioH,  1. 49. 

developtamt  of  grannlatiwi,  L  tt 

modiScatioos,  1. 63. 

anucous  membranes  not  eapabJe  of  i 

organisatioo  of  serous  mfmhraims 

rudincuu  of  blood- viiseli,  1.  6|. 

union  by  the  flrst  itinntiiin,  L  49L 
by  the  second  faMention,  i.  68L 
Jdihfsiwi  of  bones,  or  arthaslva 
Hunter,  i.  444. 

formation  of  caUoB.  1. 444. 

theories  of  the  ptocem  oi;  444,  445. 

ancient  notion  of  "  ossoovs  juice,*'  L  444. 
theories  of  Pahsmal.  Unller,  iliiw.an4  t^rx 
1.445. 

Imperfect  union  of  hones,  1. 40. 
catues  of,  i.  447. 

pmcess  of  re-union,  L  446. 
ild/ksjoa  of  the  cranium,  L  746. 
if dVssMS,  gelathwos,  IL  743. 
AOIFOt  BBS,  i.  55. 

discovery  of,  1.  55.  

d>cmical  piotieniM  of,  1. 86 1  It.  W 
Aniroaa  Tmscs,  L  56. 

Oepoettiun  of  fot,  aMchanlsm  of.  1. 88. 

distingnishing 
adipose  tlasuea.  L  87. 


utt. 


L6I. 


L  5a. 


padmlogkal  cemHtlons  of  oA^ 

proxbaate  prinrlples  of  anmml 

quantity  and  physical  qi 

Tarious  sitnations,  L  87. 

See  Fat 


P.L6U 


foCt89L 


of  mammc,  hyprrtniphT  o(  H.  «»4. 
in  Insects,  IL  975.    8M  iMOcra. 
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Ailtemtititm  imdorts.    Sec  Pm«<DrcTa,  ADTnmnovt. 
Aerometer^  cooAtractloo  and  mode  of  operaUon  of  the,  iii. 

3133. 
4gtmU  ftnctioiuof  nervettlH.  720  I. 

nervoiu  fibrct,  lU.  64& 
J/noi,  origin  of  the  people  of  the  group  of  African  na- 
tioM,  Iv.  1364. 
cranium  of  the  nattvet  of.  It.  1131,  ei  tff. 
variety  In  the  complexion  of  the  difhrent  raeea  of,  !▼. 
1334.    See  Vaaiania  or  MANKiMa 
Afiricmi  group  of  languages,  h.  1347. 
4frk4m  races,  pbytlcal  and  mental  characters  of  the,  Iv. 
ISftS. 
Str  Segron;  Vaiibtiu  op  M ankind. 
4fiist4m  of  cold  water,  beneficial  effect*  of,  11.  681. 
Agatma  Okenil  (flg.  g.).  I.  38. 
Agmtricm,  the  term  propoaed,  111.  599. 
Agomff.  or  dealboitruggle,  a  lign  of  approaching  death, 

I.  MO. 
Acs,  growth,  L  €5. 

hriglit.  weight,  and  itreogth,  of  the  human  body 
at  different  aget,  1.  74. 
maturity,  i.  7& 
decay,  (.  77* 

otveottt  lyttem  at  old  age,  i.  439. 
rrUtioos  of,  with  animal  heat,  11.  663. 
■ynoope  caaicd  by  old  age.  i.  7W. 
Agtt  of  organised  bodtei,  i.  ISS. 
Agpmti  (Datvprocta),  anatomy  of  the.  Ir.  373,  et  $eq. 

mode  of  locoinotion  of  the,  lil.  464. 
AgrtutiM  Mffetum,  ravages  of  the  laura  of^  in  tumlp>fields, 

»i  •»67. 
Xt,  the.  II.  47,  et  weq.    See  Eoirtata. 

pelvis  of  the,  a.  I6S. 
if'r,  almoniberic,  constituents  of,  in  its  free  state,  !▼.  335. 
and  in  a  vitiated  coodilion.  Iv.  316. 
Its  absorpttoxK  of  the  rays  of  light  iraosmitted  through 

it,  Iv.  1438L 
bulk  of  tl>e  air  esnelled  In  expiration,  iv.  353. 
effhtlon  of.  Into  tiie  cellular  tissue,  i.  516. 
apfiaratus  for  renewing  the  air  in  the  lungs  of  the 

human  species,  tv.  333. 
btermtxture  of  air  In  the  upper  and  lower  respiratory 

appamtus,  iv.  363. 
actions  betw«cn  the  blood  and  the  atmospheric  air, 

iv.363. 
atmosftherle,  changes  effected  In,  by  the  respiratory 
apparatus  of  animals,  i.  133 ;  iv.  343. 
quantity  of  carbonic  acid  gas  In  the  expired  air, 
Iv.  34S. 
effects  of  period  of  the  d«y,  iv.  346. 
digestion,  iv.  346. 
fasting.  Iv.  347. 
aloohni.  iv.  347. 

conditions  of  the  mind,  iv.  348. 
exercise,  iv.  348. 
temperature,  Iv.  348. 
the  seasons,  iv.  349. 
barometric  pressure,  iv.S49l 
age,  sex,  and  constitution  of  body, 

iv.  849. 
the  reaplratoiT  movements  upon  the 
evolution  ofcarbonic  add  from  the 
lungs,  Iv.  851. 
frequency  of  the  respiratory  nove- 

ments,  iv.  951. 
bulk  of  the  air  expelled,  Iv.  3St. 
stoppage  of  the  respiratory  move- 
ments for  a  time,  Iv.  353. 
quantity  of.  draws  Into,  and  expelled  frxms,  the  lungs, 
iv.339. 
during  qol^ened  or  forced  respiration,  Iv.  34a 
pneumatic  anparatus  of  the  feet  of  Aies,  111.  443. 

and  of  the  tree  frof,  lii.  448. 
air  swallowed  by  the  Diodoos  and  TKrodon^  for  the 

purpose  of  rendering  themselves  buoftint,  lii.  437* 
sound  transmitted  by.Tl.  M6. 
tcroperatura  of  the,eflbct  of,  in  producing  hibernation, 

li  7M. 
Influence  of  the  natural  temperature  of  the  air  on  that 
of  the  human  body,  IL  6M  6H0. 
BBodiAcatlons  when  the  air  is  in  motion  or  at  rest, 
ti.68l. 
femperatore  of  the,  eoapared  with  the  temperature 
of  hibernating  aiiimalt,  il.  770. 
4ir-h\aAA»t  of  fishes,  ftirma'  ion  and  uses  of.  111.  4)6 ;  s.  381 . 

•anting  in  Rays,  and  the  want  how  met,  iii.  438. 
Air.  bob»>le«,  secretion  of,  iv.  145. 

^rr^elis^pulmonary,  basement  membrane  of  the,  HI.  487 ; 
s.  30.    See  Lt'iias ;  RsaPiRATiOM,  OaoAN*  or. 
mlQQte  stnirture  of  the,  s.  370. 

epithelium  of  the  alr-passages  and  cells,  s.  370. 
elastic  tissue  of  the  air-  cells,  s.  373. 
^/r.pusa|{Morblnls,  1.34V    See  Avis. 
A-kf,  the  Chtnese  hHeradrlph,  iv.  968. 
AkifaM»  Hgysto.    »«•  AehrmmMommj  Vnio?i. 
AU  or  wing,  of  the  ilium,  s.  115. 
AUtiMf  (Mils  iacuiui).  anatomy  of  the.  It.  371,  tt  §em, 
AU  m*)w*%,  I.  Tt*.  7X7;  Ii.  113. 
•nterwir  border,  I.  T». 
*Wcnor  surlncc,  1. 737. 


Ai^ — comiinme4, 

external  border,  I.  737. 

Inferior  surt'are,  1.  727. 

posterior  border,  I.  737. 

superior  border,  I.  737. 

upper  surface.  1.  737. 
Ala  mioores,  1.  736.  738 ;  li.  318. 

inferior  surfaces,  i.  788. 

upper  surfiicos,  i.  738. 
Aite  cordis  of  inserts,  i.  8^6. 
if/ir  of  nose,  cartilages  of  the,  iii.  736. 
Aiar  llgamenU,  I.  351  ;  iv.  531. 
of  knee,  111.46,47. 

veins,  iv.  1407. 
AOalnu,  great,  flight  of  the,  lii.  439. 
AMtUimus     See  Albiko. 
Albino,  I.  83. 

allusions  of  the  ancients,  L  84. 

eye  of,  1.  84. 

found  in  all  species  of  Mammalia.  1.  86. 

habit  and  eonstitution  of  the,  1.  85. 

partial  whiteness  of  the  l>ody  in  some  cases,  1. 86. 

physical  causes  —  hypotheses,  i.  86,  87. 

Dr.  Sachs,  the  albino,  iv.  1461. 
AUmgrmetnu  fibre  of  Chaiiasier,  U.  863. 
Albmgo  of  the  cornea,  ii.  177. 
Albumin,  or  white  of  eg^,  i.  88. 

chemical  properties,  i.  88,  89  ;  iv.  163 ;  s.  147. 

coagulation,  cause  of,  1. 90. 

sulphate  of  albumen,  L  8^. 

teats  of  the  presence  of  albumen,  1. 90. 

considered  as  the  material  neenuary  fior  the  nutrition 
of  the  Uf  sues,  111.743. 

In  the  composition  of  the  blood,  1. 410. 

rcdiictlonof  everr  protein  compound  to  albumen,  111.743. 

change  from  albumen   lo  fibrin   in  the  process  of 
assimilailou,  ill.  743. 

proportion  of  albumen  eontained  In  some  of  the  animal 
products,  Iv.  167. 

mode  of  olHaioing  pure  albumen,  Iv.  167. 

appearances  presented  by  albumen  with  raagents,  Iv. 
167. 

vegetable  albumen,  iv.  169. 

method  of  determining  the  presence  of.  In  organic 
subsunces.  III.  795.  805. 

quantitative  analysis  of.  III.  796. 

morbid  conditions  of  the,  i.  438. 

albumen  as  an  adventitious  product,  Iv.  9L 

a.  albumen  In  the  secretions,  iv.  91. 

albuminaria  from  an  unnatural  state  of  the 
blood,  iv.  91. 

albuminaria  from  moibid  states  of  the  genito- 
urinary organs.  It.  93- 

albuminaria  from  accidental  admixtora  of  ge- 
niul  produeu,  iv.  93. 

albuminaria  from  a  doubtfril  cause,  Iv.  93. 

b.  albumen  retained,  tv.  93. 
See  also  Ovum. 

Aibumimariat  or  albuminous  urine.  It.  91.    See  Albomin. 
Albummot,  or  peptone,  s.  336. 

chemical  composition  of,  s.  336. 
Akokol,  use  and  abuse  of,  11. 15. 

operation  of,  on  the  digestive  powers,  II.  14. 

considered  as  an  article  of  food,  s.  396. 

effect  of,  on  the  actions  of  the  heart  and  circulating 

system,  i.  734.  797. 
eftcU  of,  on  the  quantity  of  carbonic  add  gas  In  the 
expired  air,  Iv.  347. 
AiqftmeeUmm^  a  family  of  Porlfera,  It.  65. 
characters  of  the  hnnlly.  It.  65. 
ova  of.  s  [137]. 
Atejfomia,  lumtnousness  of.  Hi.  196. 
AicponuUt,  a  family  of  Polypifet a,  Iv.  19.  94. 
ch.tracters  of  the  family,  Iv.  19.  34. 
nerves  and  muscles  not  discernible  In  the,  HI.  5''S. 
Akfomidium  elegans,  a  genus  of  PolypUera,  Iv.  35^39. 
nutrition  of,  iv.  37. 
moJe  of  reproduction,  Iv.  37. 
gemmsp,  Iv.  88. 
Alqfonfdmm  stellatum.  Iv.  89. 
vascular  system  of.  iv.  39. 
reproduction  of,  iv.  39,  30. 
Alqfomimm  bursa,  electricity  of  the,  II.  83. 

ova  of,  s.  [1871. 
Atmrites  trilolta,  fat  of  the.  t.  58. 
Aigtt,  mode  and  organs  ol  reproduction  of,  s.  313. 
reproducton  by  means  of  soospor s.  s.  318. 
under  the  most  simple  coitditioiis,  s.  812. 
the  conferv old  AIgm,  s.  313. 

the  frond,  s.  813. 
the  nvareie.  ••  314. 
snospores  developed  In  an  organ  specially  destined 

to  the  purpose,  s.  314. 
soosporous    reproduction   In   the  olivt.coloured 

Algc,  8. 814. 
fructification  In  the  Fneaeesr,  a.  31  ^ 
the  antherosolds  of  the  Fiicace*  eomparad  with 
the  soosporcs  of  the  other  olive-colourcd  Algw. 
S.3I6. 
loosp  »rous  repmductloo  fat  the  fimily  of  Vau« 
cheriacec,  a.  316. 
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Ciificrr  —  ciiiiliitiicil. 

iillrcMiM.'  tlM'  infiiihraiirs  of  the  utiii.ir\  lilaild«r,  i.  Ic'j. 
«»r  tlif  lilt  .1^1.  'li.  I'M. 

1)1  ick  <  aiM'i  r,  iir  lilt  l.\iio>i:»,  iii.  'l'i\. 
i  \i(.iii<'niN.  iii.  T  \. 

on _  111    It) (I  |irii_'rrs>  of  the  »lixr  !•«(•,  iii.  2.') I. 
op.  ;  .It  I  nils  j<  r  t  h'-  I  <  III  oval   i«f,  iii.  'j')''. 
.>-CH  rliU^,  or  c.ii  (.iiioiiKi,  >.ini|il»'x,  iii.  l.">.'). 

riliiiilirt',  iii  Tl'i. 
al  v<  olart',  iii.  "2."^. 
liirdullary,  iii.  ':!'..'). 

variilir.-.  ol.  iii.  '2.''*). 
faKiiciilaluiii,  iii.  'JV.t. 
ot  Ml"  iIlt.•^f  iii.il  canal.  <».  !:.(». 
ol  tin-  -f'liii.i.li,  ?..  1  M,  xn. 
ol  tii<-  lu.1111,  iii.7-"i  i;. 

.»<  at  ol  n.i-  (li>(  Ms(>.  iii.  7-*0  v.. 

on^sMii  and  pio^n  ^^  of  the  ilii-r-a^c.  iii.  7l'0  K. 

fiin,.oi(i  a'  .1  hani  liiiuonfs  ol  tlu'  brain,  ni.  I'Jt  V . 

ol  tl.f   lallnpi  III  lll'r.  s.  »."iO. 

ol    iIm'  kulii.N ,  IV  .  "^'1  <. 

ol' till'  li\.T.  "iii    I'jJ. 

u'flatiini'ii  in  caTiicr,  iii.  VXi. 

of  llif  low  ft  lip.  iii.  '.'J  I. 

of  tin'  liiiiL'.  ».  •/.';<. 

<>l  tlic  ov  ar\ ,  >•.    "tl. 
roll  Old.  H.  ."'.<1 
nifdidl  iry.  s    ■>''.'?. 
»i  in  li'ii',  •>.  ;.■  .\. 

o'  t '!••  ph.iiyi'X.  111.  ""i I. 

ol  the  pio-tati-  1:1  1'  d,  iv.  \'u . 

ol  the  rrctiim,  I.  1  "'l. 

MTi'ti,  or  tiiiniiH  y-'«-*  '  tprr\  caruiT,  i.  1»<  I  ;  iv,  K'l  i. 

ol  tilt'  Kcroiis  nn  iiilir.iii'  n,  iv.  .">;j7. 

ol  the  spinal  cord,  in.  7    i. 

ol  llio  tisticli',  •■n<-.  ph.il.dd.  iv.  IfO*.). 
col!..:,i,  IV.  Inio. 
nn'laiii)>i*,  IV.  In  0. 

of  fhf  ton.'iii\  iv.  1  l.i7. 

ol  thi'  111.  in-,  ^.  t.'  ^. 

»  pKhilial,  s,  7n-'. 

nf  vajL'iin,  <,  7'  "< 
('<;?/(•(■;■  »iir»iis.  or  Ian  1  crab,  v.lo.i'y  (tf  flir-,  iii.  111. 
I'linrrr  j/,v  ili.-i  au\  <  ll-i  I  ol.  on  llii  noij^liliour  111^;  I  ones,  i. 

VV.i. 
C,inn\ii(l  of  tlir  iifi  rM<.  •:,  7'»'i. 
(iinrrtini  on-,  iii.  '.'    1. 
('ii)inir  li'-ia,  n    '_''  7,  -'*', 

n.UM  Ic,  ii.  '.  Jl, 

relation,  .md  action,  ii.  "-'Jl,  '.r'J.'', 

ridi'c,  II.  "JiT. 
Cfiii.t  l.tiioli  ir.N.  orv'.ms  of  \  oicf  of  ihi'.  iv,  1 4'.'(). 

di  nfiiioii  -.1  tl,,'.  IV.  \H>7 .  !•<''.'. 
Ciirnial'i^  Iihlica,  nari'i>tic  rtlci  ts>  of.  iv.  0!  0. 
(  </>///  >ii-^li  f  wotmdv  i>l  art<ru'>«.  1   'I'll . 
l\nillni)i(l.i  ,  w  .'iI-Ik  rt  l.-.«,  anil  lill5.tiT-ll  t.s.  ll.  S'.i. 
('<iii(/ii  ol  »  \  ilid-.  iii.  7;». 
(V//)i- ant  -ratn  .  p<  h  Is  of  (111-,  s.   I('>.'<.  K't. 
Cti/'t-  }<  I  lio  I.  01  jnnipinj;  hare  ( 1 1<  l.linj  s-),  an.Uoiny  of  llic. 

iv.  37'-',  <  /  si'ff. 
Clip,-  iii->l«'      It  itliirrpiis  Tnaritiniu>  ),  anatomy  of  the,  iv. 

:\'.'i,  Ct  .^  7. 
i\il>illitni  \  ol  I  lie  iniiiou-;  .syst<in,  iii.  I'Jl'. 

ol  iniisi  Ir-.  i;i.  •>1'"". 

nf  the  >foiii,icli,  s.  '.Vll. 
Cnjiilhui/  Vf.-M'l^.  i.  'iJ't,  •_'"2l. 

jtiiulnri'  ol  111.'.  I.  Cri.'.l. 

capillarv  iirnil  iti<ai,  phfiioinona  <»f,  i.  »;i.'i. 

prop.Tii'-s  i.f  tin'  <apili  iry  \(i>>fis,  and  llirir  inllucnco 
oil  t  III'  I'liciilalion.  i    ii7 1 . 

j.t  iL'o  dioi)  (ll  vf.i'iis  lilood   ill  tlio  rapillarii's  of  the 
lii'i.'s,  i   *u  .\. 

th(  'ii.'sui  thi' (  ai'.l'ai)  circulation,  i.  <i73  ;  iv.  |.3'.»'l. 

.See  aU't  Clio  r I,  \  I  ii'N. 
Cnji  Ihiiij  apo|  l'\\,  iii    7j()  1). 

coiM  s  ol',  iii.  7."i  1). 

pl<  \ii^.  IV.  1  It  7. 
('<i'.  itnlii  Siiilori'ij.  or  coniicnla  laryi.ci<,  iii.  I('"J. 
I'ntiluin III  co-ta'.  iv.  lo d. 

{'iifi ./,  -in  itoinir  d  cli.irac  t(T>  of,  s.  MW.  ,  (  s, ./, 
{'.ifn  iriii/s,  >>\  Cnha.  MnL:u!ar  Iimt  <>!,  in    17  '. 
I'tiprc'i'i/s.  aiMt  >ir.y  of  the,  iv.  :<7".',  >(  >*  7. 
l',i}isii  u'li  cDiiMdf  ri'd  as  .ni  artiil<>  of  loud,  s.  '.Vy^. 
CitpmLi-  s'lpr.irrii.dc-  "iru  atrabiliaria^.     S-'c  .'^i  I'l.  \-ki-n\l 

V  M'^t   1.1  s. 

fiinci  lolls  ol  tln\  iv,  4  I'l. 
Ciipsu'iir  lii:  niuTit-,  1.  'J.'d  :  ii.  vM.  77*^,  iv.  '71. 
ol  >iioiild<'r-jo)iit,  1.  .i.Vi. 
of  kin'«».  Ill     Wi. 
Ciii'snh- ('\  (JlisNon,  i   .'»(M  ;   iii.  I'-'u 
va^;lMai  porlion,  lii.  lr.7. 
iiitrrioh'il.ir  |ioriion.  ni.  Ii-7. 
lol)iil  ir  poi  tion,  ni.  I»i7. 
of  th«'  ki.lii-'y.  IV.  'A'ls, 
ol  the  l^•ll^  of  ih<'  t'>p,  ii.  I'  *'. 
niMlopniK  tlir:  pr<i^tat<'  ltIiii  I,  lii.  !'.l.i. 
CapstiliS.  «yii"\  i.il.  of  k'lcr,  111.  l-,. 
(  itpuf  aspoiio  aslcria'.  mi.  JiO. 
Caput  Tallin  i^'iirs,  iv.  \2V).  Ti'^J. 
6ti  11  tui <*  <d".  iv.  Ij.'ij. 

'•n  (  Hvdrochn'ruM,  anatomy  of  tlu',  iv.  ;j7:i  ct  ft'if. 


I 
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lyiiilis,  or  grixm  l-l)»'ttlp,  li.  H.''j. 


Cttr  lip  art-  of  Cni^isn'ca.,  i.  TVl. 

i(iriipo>^itioii  and  ^tructur^».  i.  7-V. 
ari  li-fnriiii-d, «.!  th''tiir''t',  u^'.-s  of  th?,  ^  ..  ;'■  . 
Cariirrls.  i.  4'..     .<-e  Acallimi  v. 
i'arlmn  of  \  ev'ftafdf.«,  respiration  of,   i.  173, 
CtuhowUf  ol  Jiine  c.iicuiiu,  iv,  v-. 
an  liv.-^i!;  of,  lii.  hot,. 

dfpo.«it  ot,  in  nriiic,  in  di««'-a«r>,  iv.  12-3. 
Ciirh  'Hiitf  of  niaf.'tu'-ia  cal«  ulu*.  it.  '•1. 
Cij'  b.tfiacfONS  di  p<»?.its  of  aliMirlu  nt  pl.ni*.  in   -vi, 
Ctirf>-7i/r  acid,  the  first  proliut  ol  aniniil  d*cay.  iv  i- 
c-\li.iUd  fiorn  the  Iti'trs,  11.  1 1'J. 
sourcp  and  cause  of  the  forniati-n  of,  in  :ti-  1  -^  , 

li    U'.t. 
ir.rthod  of  discovering  the  prp-^ence  of,  ;n  •'•r:i:, 

stanc'  s.  111.  ^''•i. 
l>rojiortions  of,  in  the  atnic»«phcre  in  a  f-'irr  ?'.<:     1 

vitiated  *tale,  iv.  3if'>. 
cfTect  of.  on  tlie  epiclo:ti»,  iii.  123.  \2^. 
Carcii.oma  of  breast,  alvts-ji.irt-.  i,i.  v-'«''. 

fascn-iil.itii'n,  i.i.  'l'*>^ 
mediiil.iry.  in.  •*'  "J. 

\aritMir?.  iii.  'i/'i. 
reficul.irr,  in.  2'>\ 
simplex,  lit.  '-'-'ij. 
of  the  liver,  iii.  VJi. 
St  :it  of  onjjin  of  c.-ircinoma,  hi.  im. 
ol  pancreas,  s.  111. 
c»;  parotid  K'lands,  iv.  -130. 
scroll.  i\ .  inl.T. 
01  till'  te-ti.  le,  iv.  I'^O. 
scirrhoii.s,  iv.  \i^\K 
ciie«'phiiloiil  cancer,  iv.  100^. 
eolluid  cancer,  iv.  lUlO. 
melanosis,  iv.  lOlO. 
of  tliyioid  ijl.ind.  iv.  Ill<l. 
C'ltcinoinatctii  tninonrs  of  the  livrr,  iii.  IT'J- 
iamia.  or  «i'.«opii.iL:fal  opening  of  the  stomjrh,  s.  r^"" 
.iction  of  tiif.  ill.  7-*l  L. 
uses  of,  m  tlipesiion,  li.  10. 
Cardiac  arteries.  1,  l!t:;. 

nerves,  li.  K") ;  iii,  121.  kh7.  ^'.^fj,  ^f*. 
nerve,  infeiior.  ii.  h\*h  ;  s.  42"'. 
left,  ii.  .Vt.'i. 
roiildle,  II.  .^f'■>. 

Kn,ii.  .Vy^. 
fiipcrior.  ii.  .'.i,».>  ;  s.  421. 
first,  li.  S'>1. 
plexiK.  great,  li.  .'"}%  ;  s.  427. 
ponch.  or  j^reat  or  splenic  exiicraily,  s.  3"v 
vein,  great,  iv.  1414. 

posterior,  iv.  \\\h. 
Cardinal  teeth  of  Conclufera,  i.  I'iyO'. 
Caidilis,\'\    r^'ir)  J  i».  707. 

anatoriiii  ,\l  char;'Cters  of.  Ii.  fJi'". 
Canes,  articular,  ol  thf  shnuid-r-j-nut,  ir.  T-sl . 
of  the  bones  o(  tbe  face,  ii.  '*'H\. 
of  the  cranimn,  i.  74»). 
aritint:  from  a  .scroldon.s  cause,  i.  4">0. 

from  j;ypliilis,  i.  4;»o. 
of  the  s|>ine,  i.  4'»!. 

scroliilons  e.iries,  i.  4M. 
Cardiunt  (cockh'i.  nervoiis  sysicm  of  the,  ii;.  f"-  4. 
C\KM\oR*  (a  j:roup  of  Manunileroiis  Anima  »'.  1.  *>' 
chyliferou*  sy^t^m,  i   47'J. 

mesenteric  glandji.  or  pnncrea.*  A»cllii.  i  47.'. 
thoracic  duct,  i.  47'.>. 
circulation,  organs  of,  i.  479. 
digestive  organ,*,  i.  477  ;  *.  S02. 

compartHt  with  those  of  the  Ruminaniia.  »•  ^'•'• 
pali-bl.-itUler,  i.  47'.». 
hepatic  du  t6,  i.  479. 
liver,  i.  47y. 
pancreas,  i.  479  ;  s.  97. 
spleen,  i.  479. 

stomach  and  intestine,  i.  47*. 
teeth,  i.  47S;  iv.  910. 
generative  sy.stem,  i.  4»^2. 
male  organs,  i.  4*»*2. 
female  organs,  i.  4<>i 
locomotive  organs,  lii.  4.'<5. 
muscular  s^ystem,  i.  477. 
nervous  system,  i.  4H0. 

organ  of  hearing,  i.  4'^. 
of8iRht,i.4S0. 

lacrymal  ifUnds,  i.  1>0. 
of  smell,  i.  4HI. 
of  taste,  i.  481. 
rcspiratitm.  organ*  of,  1.  4'Vi. 
skeleton,  I.  471. 

anterior  extremity,  i.  472, 
carpus,  i.  47G. 
crHiiium.  i.  472. 

trontal  l»ones,  i.  473. 
inferior  m<axiilary,  i.  471. 
intermaxillarj,  i.  474. 
lacrymal  bone,  i.  474. 
malar  bone,  i.  474. 
nasal  bones,  t.  474. 
occipital  iMMies,  1.  473. 
parietal  bones,  i.  473l 
sphenoid  boue,  1.  474. 
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Ancurisma  —  comtimMud, 

of  the  alter la  innomiuaU,  il.  8-M. 

•xillary.  It.  MS7. 

of  I  be  carotid  arterj,  i.  494. 

falfe,  causet  of,  i.  515. 

of  the  Blut«al  arteries,  ii.  Wl. 

of  the  heart,  active,  ii.  63'\  640. 

patti?e,  ii.  640. 
of  the  ndiat  artery,  ir.  S28. 
of  the  ulnar  artery,  iv.  22H. 
Amgeiteioma^  It.  1/7. 
Attgma  maligna  membranacea,  iii.  117. 

annptoins  and  appe<4ranccs  of.  Hi.  1 17. 
•loughlng.  ill.  18. 

difference*  between  It  and  croup,  ill.  I  IR. 
pectoris,  functional  form  of,  syncope  by,  i.  797. 
Angwcarpem^  organs  of  reproduction  oi  the,  s.  227> 
Jm£ie  of  aperture,  iii.  338.    See  Hicboscopb. 
of  the  pubis,  s.  115, 116. 
of  rib.  Ir.  1026.' 
simguiit^,  a  family  of  Reptllia,  ir.  9&\  et  $eq. 
AntimUiforme*,  a  familj  of  Fishes,  iii.  957. 
Amgmtitmia  aceti,  or  vinegar-eel,  Ii.  113. 
organlsMion  of  the,  il.  113. 
flu^iatilis,  ii.  1 13. 

organisation  of,  ii.  113. 
Amgui*  fragiiis,  or  common  English  blind-worm,  iii.  543. 
Amgmlmr  artcrj,  the.  i.  487 ;  iii.  93. 73i. 
vein.  It.  1404. 

pro<*es»es,  external  and  internal,  1.  729. 
AivtSiAi.,  I.  118. 

comparison  of  the  organic  and  inorganic  worlds,  1. 118. 
physical  qualities  and  elementary  composition  of 

unorganised  and  organised  bodies,  i.  118. 
forms,  I.  118. 
sise,  i.  118. 

chemical  compofltlon,  i.  1 18. 
consistence,  1. 119. 

elementary  particles  or  molecules,  1. 120. 
duration,!,  hi. 
generation,  I.  121. 
actions  of  unorganised  and  of  organised  objects,  1. 121. 
4  rigin,  i.  122. 

cimtinuation  of  existence,  I.  122. 
preserTBlton,  1.  \T2. 
modiAcatlon— ages.  I.  123. 
cessation  of  action  (dc^th),  i.  123. 
comparison  of  animals  and  vegetables,  i.  124. 

general  physical  qualities  and  material  or  chemical 

composition,  I.  124. 
organic  composition  ( texture*) ,  i.  125. 
vital  niantfesutions  or  actions  of  vegetables  and 
anhnals  (generally),  i.  127. 
origin,!.  129. 
nutrition,  L  130. 
digestion,  i.  182. 
respiration,!.  132. 
circulatton,  I.  133. 
secretions,  i.  135. 
heat.  L  136. 
light,  1.  136. 
electricity,  i.  137. 
motion  and  sensation,  i,  137. 
comparison  of  animals  with  one  another,  1. 139. 

physical  qualities   and   material   constitution   of 

animals,  i.  139. 
sije,  L  139. 
form,  I.  139. 
structure.  1.  140^ 
actions  of  animals,  1.  141. 
abaoiption,  I.  142. 
circulation,  I.  143. 
assimilation,  i.  144. 
sensibility,  1.  144. 
locomotion,  1. 145. 
reprodiictkNi,  i.  145. 
Akimal  KutoiioM,  L  107. 

Dr^Mow.— FIrrsi  Smb-kutgdom. 
I.  Pdyfastrica,  I.  108. 

3.  Porifera,  i.  108. 

5.  Polyplfera,  1.  104. 

4.  Acalephse,  i.  108. 

ft.  Bchioodermata,  1. 109. 

Secamd  Snb^kimgdcm, 

6.  Ratotoa,  1. 109. 

7.  RoClfera,!.  109. 

R.  CIrrbopoda,!.  110. 

9.  AnDolida,  i.  1 10. 
10.  Myriapoda.  I.  110. 
It.  Inaeeta,  1.  no. 

12.  AracbnkU,!.  111. 

13.  Crustacn,!.  HI. 

Tkird  Smh-kingdom. 

14   Tonicata,  I.  112. 
15.  Cooehlfcra,  I.  112. 
K.  Cfasteropoda,  I.  112. 

17.  Pteropoda,  1. 113. 

18.  Cephalopoda,  1.  114. 
19    PIMM,  1.114. 

Stipp, 


Animal  Kingooii  — continued. 

20.  Amphibia,  1.115. 

21.  Reptilia,i.  115. 

22.  Aves,  i.  116. 

23.  Mammalia,  1. 117. 

Summary,  1. 1 17. 

See  also  under  their  various  headings. 
Animal  and  vegetable  kingdoms,  relations  existing  be- 
tween as  regards  the  function  of  reproduction,  s.  256. 
Animal  compounds  used  as  food,  ii.  13. 
dynamics.    See  Motion,  Animal. 
food,  s.  389.    See  Food. 
force,  manner  in  which  it  Is  estimatrd,  iii.  480. 
life,  1. 263. 

light.    See  Luminoianess,  Animal. 
motion.    See  Motion,  Animal. 
nuclei  of  intestinal  c<tlculi,  iv.  84. 
Animalcules^  theory  of  the  first  origin  of,  il.  430. 

mode  of  generation  of  some,  ii.  407.    See  Genbbation, 

Oboans  op. 
confervoid,  iii.  532. 

microscopic,  iv.  2.    See  Polyoastbia. 
See  also  £ntoeoa. 
Animating  principle,  doctrine  of  the.    See  Lipb. 
Animation^   suspended,   power   of  enduring   in   Tarious 
animals,  ill.  35. 
this  power  a  measure  of  irritability,  liL  35. 
Anisoplera^  or  Epbemeridse  ( May-flies),  a  secUoo  of  Insects 
of  the  order  Neuroptera.  ii.  864. 
characters  of  the  section,  ii,  864. 
Anklb.  Joint  op  tub,  L  51. 
bones,  1. 151. 
ligaments,  I.  152. 

mechanism  and  function  of  the  ankle>)olnt.  1. 153. 
wrist-joint  and  ankle-joint  contrasted,  i.  154. 
Ankli-joint,  abnobmal  condition  op  thb,  i.  154. 
accidents  affecting  the  tendons,  i.  154. 
ligaments,  1.  154. 
bones,  i.  155. 

luxation  of  the  tibia  Inwards,  I  159l 
complete  luxation  of  the  tibia  Inwards  rompUcatod 

with  a  simple  fracture  of  the  fibula,  i.  156. 
luxation  of  the  tibia  outwards,  complicated  with  a 
simple  fracture  of  one  or  both  of  the  malleoli,  i. 
158. 
luxation  of  the  tibia  and  fibula  forwards,  and  also 
luxation  of  these  bones  backwards  from  the  ar- 
ticular pulley  of  the  astragalus  without  fracture. 
I.  159. 
complete  luxation  of  the  tibia  forwards  from  the 
articular  part  of  the  astragalus,  complicated  with 
a  simple  fracture  of  the  fibula.  I.  159. 
partial  luxation  of  the  tibia  forwards,  with  simple 

fracture  of  one  or  both  of  the  malleoli,  i.  160. 
partial  luxation  forwards  of  the  tibia  at  the  ex- 
ternni  ankle,  with  fracture  of  the  fibula  at  the 
malleolus,  L  161 . 
luxation  of  the  bones  backwards  at  the  ankle-joint. 
I.  162. 
morbid  anatomy,  1. 162. 

acute  l.iflaromatlon  of  the  synovial  membrane,!. 

162. 
chronic  dIseMe,  i.  163, 
Ankle,  Rboion  op  thb,  i.  147. 
fascia,  I.  148. 
lymphatics,  I.  151. 
muscles,  i.  150. 
nerves,  i.  151. 
skin,  I.  147. 

subcutaneous  cellular  tissue,  i.  148. 
tendons,  i.  149. 
▼eins,  I.  151. 
Annflida,  aclasa'of  Invertebrated  Animals,  i.  1  IOl  16t.  24>. 
circulation,  I.  169.  650. 
digestion,  organs  of,  1. 168 ;  Iv.  446 ;  a.  997. 
divisions  of  the  claw,  I.  165. 
external  conformation,  i.  166. 
generation,  1. 171.  Ii.  411.  432. 
muscular  system.  Hi*  538. 
nervous  system,  1. 168 1  ill.  607. 
luminous  power  of  some.  Hi.  196. 
reproduction,  1, 172 ;  s.  132. 
spermatoioa  in,  s.  496. 
reeplratioD.  i.  170. 
structure  of  integuments  of,  s.  4V\» 
sensation,  I.  167. 
mode  of  progression  of,  iii.  441 . 
Annelida  errantU,  i.  Ifr'k. 

genera  of,  i.  165. 
ilMiW^da  stictprla.  1. 166. 

genera  of,  i.  I6& 
Annelida  terricola,  i.  166. 

genera  of,  1. 166. 
Annelida  tubkola,  i.  16ft. 

genera  of,  I.  165. 
jfisMSiler  or  orbicular  ligament,  Ii.  606. 594 :  Iv.  229. 

ligament  of  the  base  of  the  stapes.  11.  548. 
Atnmiar  protuberance,  or  pons  Varolii,  iii.  GK5. 
Annmtata,  ova  of,  s.  [117]. 

Annmhu  columnsr  foramlnis  oralis,  sea  Isthaiis  VIeusseni. 
11.  580. 
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<  Hi  t<l.1^i'  -     l'i.)l,'i 'tl'i  if. 

«-iisiii)itM,  iir  vi[.hoJ«i  iippoii'iix,  iv.  I'.jG. 

«'-vi{i,Mtl(>Il    lif  f  llf,    IV      1' '.l 

liliro-ti  i,iii:iil,ir.  \\ .  l.'(i*i, 

ti  TCI' IS  .It  Ml  SI  -.1  u'> .  .■iii\t  iritii>u<.  form  itidii  of,  i\.  ]V2. 

of  lii|i-j'  int.  uill.iMiin.itKni  aud    ulcer. itiuii    «»f  tho,    li. 

inf 'TN  rrfcliral.  i.  "J'-'K 
i>l  Kiif.  -jDinr,  111.  l.'i. 
«il  1  •r\  ii\,  iii.  Id'l. 

ii.s«MM(i  iiiiiiliiions  of  the.  iii.  120.      Sec  I.\rv.nv, 
iii'itli  .1  au,ili>iiiv  .iiul  palh(il(>;:> . 
|i ifi.i'.  I \ .  ■<  >^ . 

of  till'  lli>»i'.  111.  I'j't. 

*ii[n  rii'i".  iii.  T'.'O. 

l.itrr.il.  iii.  7'Jfi. 

tri.iii.:il,ir.  in.  7..'*".. 

inl.Tmr  or  pitni.il,  iii.  7.*j. 

stnirtur    ,  ni.  7-'7. 
ol  fh  •  rills,  j.  -Jltt. 
v.irri>-;li  tc,  .s.  \J2. 
I'l  .'s,int('i  uii.  ill    10?, 
Miniluii  ir    of  kiifc-joiijt   (iarir.ij;iii.-a   falc.it.i'   ij.    Iu- 

ii.it  1-1.  iii.  -J.'i. 
.»-s  aniii  I,  1  i.  7l'7. 
snl[«-Ii"P.'  of.  IV  .  71 2. 
I.ir-.il,  lii    7*^.  ^\. 

ciliary,  iii.  '«l . 
orl'ltal.  lii.  si . 
Ih\  ro  il.  ill.  MM. 

ot  til)Mi.|iliiil  ir  artii'nl.ition*.  iv.  II 10. 
triaiii!iil.ir  of  w  r,st -joint,  i.  •.!'.'. 
i\n  (i/,i;:ni<iu\  »I«'|i'isits  in  tlic  tl'  ii'lir.JCtn,  li.  f>. 
Iiliro-tart il.i^iiiDiis  ti>Mif,  i    rj7. 
j>  tti  lif«i  III  tin-  ro  (ts  o'  arfcrus,  iv.  .'^7. 
I  .U'^-  of  the  trailirM,  ».  '.'il . 
ll>>l|«>,  t"lci!l«-llt»  (,\  tin-,  i.    1'.'7. 

Ciirlil(tt:hiitns  t''.slns.      .Scf  I'i«-(  j  s. 
(\irn-iKulii  l.ichri  ii'.tr>.  iii.  *«o   ^1. 

c.ilriili  ill  til.'  I'll  i  lis.  ot  til'  ,  iv.  *«J. 

srniin.ilis,  IV.  r.''>_',     Sf  ■  Ci  }>u(  ^'illii  a^iiii*.. 
ConiiiriiLi'  iii\  rti!oriin-i«,  .<».  711. 

Cn  i//'fli<i  iiMr-ii|ii.iiis.  or;.:  in>  ol  ill  •r-tioii  of.  i.   J'J. 
('  It  f/.-i-/ii///i.i  i.i^(  K  111  .|.i,  a  efiuis  of  I'llyi  ih'ia   i\.  37. 
I'li.^i  -troi  ins,  or  cailiiis.  ii.  ^i,'<.    > 
i'«tut/i,  nr  (In  csv  ni.ittfr  ot  inlk.  iii.  '.V'.i  ;   iv.  l'"'?. 

,(ju).-t  |)<i|iiu'.  Ol  (  iM  (iii»  oMiif,  ill.  ;'•."''.•. 
ii.otif  ol  olitaii  iiij;.  lii    '.^' '.'. 

,'11  ill  si»  oC.  Ill   7'iH  .  IV.  i,.j 

j.oiioition  ol,  III  vanoM^  kiutls  of  milk,  iv.  IG's. 

iiio.lr  of  ol  l.iiiiin^r  <"a*   ill,  IV.  I'.'^. 

v<  ^'ttaoli-  (  a>i'in    iv.  l'!". 

o( » uricii(  (•    of.    III   coiiijiii)  \fion    \*ith    fat   or    ''milky 
uri  H',"  i\ .  '.14. 
i'ast>r  (iluT    tlu^  Immvpt),  aiiatrnnv  of  0>o,  iv.  ^7".  r/  scq. 

0  dlTls  ol  \oi(.'  o'   till".  1\.  I  I'.l.'. 

I'/i'.ff     U'li.  «.»•!  r.  tio:i  of  thr  ilriij:,  iv   MO'i. 
{'a\triih<>i.  II.  -I  li. 

<  tier  ts  of,  in  thi-  ffn-i.iU>.  li    -113. 

in  till-  111  ill',  li.  A  \'.\. 
rirrnm«».ui<'<'N  ai.  ilo^-oiis  in  li«rmaplirod;fi»m.  ii.  in. 
•.('\iial  ili-Mc  ii'it   al-.s,i)s  oiitirol)  ih  »lio\«-ii  li\  i-.istra- 

tion.  II.   1 1;{. 
in  the  lower  an.nvil>.  ii.  \\'.\. 

ctr.ct    of.    on    the  ni.ili-.    whin    perlornipd    some    time 
ln'torc  p'iIm  r'  \ .  ii.  717,  7i>  ;   i\ .  ''S"*. 
cllett  o(  tho  r(iiio\.»I  of  tlic  ic  tirli->  at  or  nfier  the 
period  of  pnlierly.  ii.  717.  71** ;  iv.  !<H.'). 
on  ^oine  of  til"'  Inwir  ;inini;ils.  ij.  71'*. 
jiUp^t,-.,!  "va-tinL:  e'le(  t  of  i-.i.st ra' ion  on  the  ctrcbollinn 
refut'  li.  II,.  (.s7. 
Cat,  hr.iiii  o(  tli,-,  in    (i'fG. 
nails  ol  til  ,  i    /'<',). 

01  p.ui"  ol  \   'le  '  M  tlip,  iv.  1  T'O. 
powrs  o(  liMp'iiu'  of  the.  iii.  J7I. 

its   lo\,'of  ti.i-  Diloiir  of  Nepeta  («at-miiil'  atui  Vale- 
rian, iv.  7''2. 
C  i/.  fl\  in;:,  minle  of  fliplit  of  the,  iii    l.'U). 
Ctitdlytir  aetion  ("miiion  iri  or^'aiic  and  inor>:.inii"  opera- 
tions, iii.  I'».'^     Se»-  I, in-.. 

mode  of  operaiioii,  iii.  I.Vr 
i'alainctn'a.  ii.  13!'.  tl".     S't  Mni^tniittin. 
i'ntni  rh  ot  tin-  blaliler,  i    31  '». 
'■  Calarili  of  thed\i  ii;.'"  i.  >«u!. 
Citnrrhus  uteri,  s.  *»'.»4. 
i'iili  tjiilldrs,  dormant   vitality  of,  iii.    ].')7.     See    IssmA, 

larva  of, 
Citii'iiififKf,/',  famil\  of.  i.  .')»»l. 
CiHirn.Mi!H  raee,  iv     1.<J»<, 

prineii>al  eharaeieis  of  the.  iv.  131^. 

capint\  ol  skull  of  the.  iii   <'»*>''. 
i'nudn.  or  e\tieinity.  ol  ti.*-  iiHdull.t  oMoiitata.  ni.  T^O. 
I'nntln  etpiina,  the.  iii.  O'tii.  t,.'.'s  ,   s.  11'.'. 
Cnuftd  lienis,  iv.  771. 
CiU'latr  lol.nle  of  liver,  iii.  [>:i7. 
I'tiiu'dh-  mrve-i  e<i(  I.  s,  iii    ril7. 
(  iiu/ifl  /'■■■,}■  exerese.ne(   ol  the  iiternv,  «.  70(1, 
Cinuf  iiar«'s.  or  nati'.s  mtern.T.  iii    72'.\. 
Cnvrt  rnni\  borly  of  penis.     .See  i'urf)ti.->  cavrrnosiim. 

pleMi*;  of  nerve-,  s.  Al>'>. 
Cavia  c'lpyhaia.  ori:ans  of  voice  orili'\  i\.  1  I''!, 
cob.iya,  Webenan  oigaii  in,  iv.  M!s. 


Ciivia,  or  r.iiinea-pip,  ar.^tomv  o*  iK*-  it  :C:  ,•  .•••. 
paca  (the  pac.i),  a;atu.r.\  ot  i..,e,  u.  3'-.  t/ i  ,. 
Cat'icrfiu  I.  an  at   my  uf,  i   .jl'v 

llo'Us  of.  «    '  ]-<. 
Cintus  of  the  fare,  ii.  217.     Sec  SosF;  Okw?. 
I'wiTY,  in  pen-ral.  i.  .'.tX'. 
dpfmilion.  i.  5(si. 

.l^jdoTiin.il  cavity  I"  parTinjlir,  i.  y*\ 
«-pi>.'astnc  refcri-  11.  1.  '"li. 
hyp»>-'a!itric  rei;  on.  i    h' -\ 
un.bilie;4l  r«-):ion,  i  .'ail. 
ahiiormal  coiiditioas  of  tise  z' A^y.-aii  rit.'t.  ' 

.^07. 
com;etiit.-il   rral formation*  of  ibt  »hJ.'n:i-»J  j--.- 

ruMes.  i.  .V  ■*. 
nioriiid  conditions  of  the  alfi'tomil  pan^.--,  i 

Cause*,  i.  .V-^. 
con^'enitai  nialformat  on  of  th«»  sijsiooi.i.Al  c*-  ' 
1.  .'.CJ. 
.*'^er  also  .ABr>OMtM  ;    STo>X\t  U   \>D  I.Mr3T%E- 
Citvitt/.  in  p.itticular  :-^ 
a  (d.imin.d.  i.  ll*. 
Cotyloid,  or  acetal»uliim.  f.  \Ux. 
digital  or  ancyro-d,  or  josterior  cornu  of  lu  r    ■•:- 
triele,  iii.  r.74. 
or  fos>a  troeh.interiri,  ii.  Xfif*. 
glenoid,  i.  'JIi>.  73'';   11.  3J0;   if.  573. 
of  ratlins,  ii    ITkI. 
of  tcapola.  ii.  I.'i7. 
of  tibiH,  exti  rnal.  ii.  l*'A, 
intern  tl,  ji.  l^•^. 
nas.il,  iii.  723,  72\. 
of  thn  pelvis,  g.  r27. 

peritoneal,  iii  fMO. 
sigmoid,  greater,  ii.  *>».  IGi. 
lesser,  li.  Mi. 
of  the  ulna,  iv.  2"^. 
Cnviiy,  thoracic.     .See  Tnon  vx. 
of  tiie  twiipAi.um,  il.  51.J.  :^\(\ 
of  the  utern.'*.  s.  •",.'7.     is«v'  ['frrus. 
Ctu-um  sen  sinus  laryiici<.      Se«-  linnd  jjl<ilt.d.«. 
Ciivy  of  rata^ronia  ((  hlorornj*   I'aia^oi.uaj.  .icafirj  < 

llu",  iv.  3''1.  ct  Si-f. 
C,  f'lna-,  or  monkeys  of  the  NewWnr'd.  \\ .  2!'^.  •"'  «■' 
i'lbus,  apeuusof  ^uadrutn.^na  ,  iv.  21U,  t/4  7.    S*  <<    - 

ItRI  M.W.^. 

ch  iracters  of  the  penii*.  ir.  "JH*. 
Cmlia'hr,  a  family  ol  Kertiiia.  iv.  '.tV*.  cl  srj. 
tW/-evoluti'>n.     See  AuvE.NTnioi.s  raoDici*,— li^'r' 

formations. 
r<7/-pik:menf.  iv.  Il»>. 
Cells  of  adv«ntitiou>  growth*,  ir,  I19. 

form,  .si/e,  .uid  conte-  ts  of,  i\.  ll'..>. 

See  Pr  "OC  CTS,  Adv  ENTll  tot* 
Ct-lls.  detelopnient  of,  in  the  pr.K-ejs  of  styrft.t'n  *t.  ^4 

biliary  or  hepatic,  in  lium.in  Iner  .lud  »n  ttut  •  f  «j'     ' 
aniiealc,  iv.  A'^'i. 

or  corpuscles  of  bones,  iii.  S-X).     See  OssEoi*  ^^•"* 

of  tracheal  epithelium,  ».  2<i*>. 
Cr//ti.'(e  ethmoidales.  1.  731. 

(.V/.H/.ir,  deep,  membranous  l.imin^K  of  thouriiun  tj:" 
i.  .i^i. 

CKM.ULAR  Tl^Sl'E,  i.  VK). 

arrangf'ment.  1.  .VHt. 

common  cellular  menibrane,  i.  MO. 

P'-netratuiK.  i.  •'»I0. 

special,  i.  ftin. 
development,  i.  512. 
prop-rties,  i.  M  I. 

tbeorie.<.  i.  .^11. 
Structure  and  or;.'ani>alion.  i.  511. 

blo«>dves8eI.s  iuid  lymphatics,  i.  Ml. 

chemical  composition,  i.  511. 

nerves,  i.  51 1, 
morbid  conditions  of  cellul-ar  tissue,  i.  MS- 

I.  inflammation,  i.  5'3.  ., 

a.  acute  circumscriljed  infl.tmm.a{i<^n.frr   -?' 

mon,  i.  5li 

1.  congestion  of  the  bloodv.  »«ei>,»  *•» 

2.  effusion,  i.  513. 

3.  suppuration,  i.  514. 

4.  ulceration,  i.  5H. 
.*».  mortification,  1.  511. 

b.  chronic  inAammation,  i.  5M. 

f .  .spreading  or  diffuse  inflinini^ii'  n.  '• '' 

II.  infiltration,  or  effusiou,  1.  015. 
a.  blood,  I.  5l.i. 

h.  serum,  i.  51.>. 

c.  air,  i.  516. 
ti.  urine,  i.  SPi. 

III.  induration,  i.  516;  ii.  333;  iv. 711 
softening,  Iv.  712 

IV.  mortiid  growths,  i.  .516t 
V.  foreign  bodies,  i.  5lt>. 

See  .A DiPOJiE  Tissue;  Vnx. 
Ccllttlar  ti.<isue,  subcutaneous,  i.  3*. 

of  ankle,  i,  MM. 

of  hdnd,  ii.  524. 

of  the  eyelids,  iit.  82. 

adventitious,  ir.  140. 
Ctlltihs  of  breasts,  iii.  2IS. 
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Apomntnuig  —  continued. 
of  exttrnal  oblique,  ii.  840. 
or  root,  iK  3&2. 
or  the  fbre-arm,  il.  363. 
or  internal  oblique,  ii.  MO. 
pioo-lliac,  il.  (iSa. 

or  supra-spinal  division  of  ictpular  region,  Ir.  434. 
tempioral,  1. 7'i9. 
of  transversalis,  ii.  840. 
AponntroUc  septa,  i.  917. 
Afrtf/Uetie  foiidrojrante,  1.  795.  797. 
ApopUxw^  causes  or,  1.  233L  416. 
capiliarf,  iii.  730  D. 

causes  of,  iii.  720  D. 
cerebral  — 

parts  of  the  brain  In  which  apoplectic  effUslons 

most  flrequtfntljr  occur.  Hi.  7!20  D. 
appearances  presented  by  the  brain  in  cases  of,  Hi. 
7iO  I), 
common  form  of,  L  797. 
death  bjr,  i.  364. 
meningeal,  cause  of,  ill.  716. 
»ptnal,  caus*  of,  lU.  713. 
ApotMfda  of  lichens,  a  337. 
;l^;Mra/iu  ligament' >sus  cavitatis  sinuosae,  Ii.  343. 
Appendiee$  epiploiae,  1.  67 ;  Iii.  943 ;  s.  366. 

use,  s.  36i5. 
AppendtT,  Termifomi,  structure  of,  s.  365. 
uiet  of,  s.  365. 
deTelopmrni  of  the,  s.  403. 
xiphoid,  or  ensiform  cartilage,  Iv.  1023. 
osaiflcAtlon  of  the,  Ir.  I  ('34. 
A9pfHte^  state  of  the.  In  cases  of  phthisis  laryngea,  lit.  121. 
AppU  of  Adam,  ill.  102.  112.  573. 

physiognomical  character  or.  Hi.  573. 
Aprottemi^  a  tribe  of  Iniccts,  ii.  861. 

characters  of  the  tribe,  Ii.  861. 
Aptera^  an  order  of  Insecta,  ii.  SG*. 
characters  of  the  order,  Ii.  868. 
Apterps,  pelrls  of  the,  s.  168. 
Aqua  Morgagni,  11.  300. 

Aqmaiie  t>lrds,  mode  of  progression  of  the,  ill.  438. 
Aptaticat  a  section  of  Insects  of  the  order  Hemiptera,  il. 

868. 
Aqm^netut  cochles.  I.  734  :  11.  533.  536. 
Aqm^dmetna  SjItII.  ill.  67ri.  693.  096. 
Aqmadmetm  Testibuli.  i.  733 ;  ii.  533.  536. 

membraneous  caTitjr  of,  ii.  536. 
Aqufdmd  of  Fmllopius,  il.  540;  Ir.  546. 

devrlopmenl  of,  il.  MO. 
AqurouM  humour  of  the  eye,  il.  301. 

KMiroe  of  the  fluid,  Ii.  303. 
Aqtiuia  Cotunnli,  ii.  536. 

labyrinth!  membranacel,  11.  539. 
Arabta,  circumcision  of  females  in,  Ii.  6"^. 
Ar»b$,  complexion  of,  in  various  parts  of  Arabia,  Iv.  1333. 

of  Algiers,  characters  o(  the,  it.  1357. 
AaAcuNiDA  (a  class  of  Invertebrate  Animals),  i.  111.  196. 
346. 
apparatus  for  secreting  the  Irritating  or   poisonous 

fluid,  I.  906. 
apparatus  fur  secreting  the  fluid  which  concretes  In 

the  air,  I.  809. 
rircnlaling  syttem,  I.  306;.  653. 
difestlTe  system,  I.  1 .  303 ;  It.  333 ;  s.  398. 
diTtiions  of  the  class,  L  196. 
external  coTcring  or  tegumentary  system,  I.  201. 
fatty  matter  in  the  epiploon,  uses  of,  I.  VA, 
gtoeratim  system,  I.  309;  ii.  417. 
nermatoaoa  of.  It.  490. 
frmale  generatire  srstem,  i.  31  i . 
OT*  of  Aracbnida,  s.  [1 14.] 
formation  of  oTa,  s.  [114.1 
almost  all  OTlparous,  s.  [115]. 
copulatioo.  oTlposition,  and  developmimt  of  the 

ova,  L  311. 
exclufion  or  hatching  of  the  spider,  1.  914. 
locomotion,  organs  and  mode  of,  ill.  544. 
aMtaraorphoses,  i.  315. 
muscular  system^  iii.  539. 
n  -rrous  system,  i.  3U6 ;  ill.  609. 
reproduction  of  the  extremities,  L  315. 
secretkm,  organs  of,  i.  308. 
sense,  organs  of,  I.  307. 
purposes  served  by,  Ui.  37. 
irocAnibs,  or  inflammation  of  the  arachnoid  membrane, 

ill.  636. 
Arackmttii  cavity  (arachnoid  sac),  elAislons  into  the,  iii. 

716. 
Armeknoid  membrane,  iv.  533. 

abnormal  anatomy  of  the  arachnoid,  IIL  716. 
acute  Inflammation,  ill.  716. 
opaque  condition  of  tho  arachnoid,  iii.  716. 

causes  of  opacity,  HI.  716. 
adhesion,  Ui.  716. 

deposiu  of  bone  or  cartilage,  iii.  716. 
cmisioos  Into  the  sub-arachnoid  and  arachnoid 
caTities,  HL  716. 
of  serum.  Hi.  716. 
of  blood,  ill.  717. 
of  pus,  111.717. 
•oftnlng  of  tte,  Iv.  706. 


Arachnoid^  spinal,  abnormal  anatomy  of  the,  Hi.  7 13. 

inflammation,  iii.  713. 
symptoms,  ill.  713. 

cartilaginous  spots,  iii.  713. 
Aramongat  heed  and  face  of  a  youth  or,  iv.  1316. 
Arangida,  or  spiders,  i.  196. 

abdomen,  i.  301 . 

cephalo-thurax,  1.  901. 

circulating  system,  i.  305. 

digestive  system,  i.  303;  s.  399. 

external  covering,  or  tegumentary  org.-ins,  L  301 . 

fatty  globules  In  the  abdomen,  for  consumption  when 
In  a  torpid  sUte,  L  304. 

generative  system,  1. 309. 
spermatoioa  of,  It.  490. 

hatching  and  exclusion  of  the  spider,  i.  914. 

metamorphosis,  i.  315. 

nerrous  svstem,  i.  307. 

reproduction  of  the  extremities,  1. 915. 

respiratory  system,  1.  904. 

secretion,  organs  of,  1.  308l 

apparatus  for  secreting  the  irritating  or  poisonous 

fluid,  I.  soa 

apparatus  for  secreting  the  fluid  which  concretes 
in  the  air  (spiders*  webs),  i.  309. 
sense,  organs  of,  i.  3ii7. 

subdivisions  of  the  order  Into  genera,  table  of,  i.  199. 
See  Abacbmida. 
Arbor  ritm  cerebeUi,  lateral  and  median.  Hi.  693. 
ArcclUnidm  (capsule  uiimalcules),  a  family  of  Polygastric 
Animals,  iv.  4. 
characters  of  the  family,  iv.  4. 
Ardi^  crural,  1. 5,  note,  13;  il.  757. 
of  the  aorta,  i.  IS8. 
of  foot,  antero-posterior,  II.  344. 

transverse,  il.  344. 
hyoid.  iv.  1123.  1144. 
palatine.  Hi.  950. 
plantar,  ii.  3-%5. 
of  urethra,  liL  935. 
of  veins,  superficial,  iv.  1407. 
deep,  iv.  1407. 
ArcMrgonfa^  development  of  the.  In  the  higher  Cryptogamla 

and  Phanerogamia,  s.  333—258. 
Arcket  of  foot,  construction  of  the,  U.  357. 
of  pelvis,  s.  139. 
tarsal  or  palpebral.  Hi.  93. 
Arriform  process,  or  arciform  fibres  of  medulla  oblongata, 

1(1.  68a 
Arctomffs,  or  marmot,  anatomy  of  the,  Iv.  370,  el  seq. 
ilrcsialMN  llgamenturo,  1.  11. 
i4rcifj  Interior  of  Senac  and  Haller,  i.  11. 
seniHs,  or  gerontotoxon.  i.  80 ;  U.  178. 
Arenicota,  or  sandworm,  m-gmni  of  circulation  in  the,  i. 

650. 
Areola  of  nipple,  IIL  347. 

change  m  colour  of,  after  impregnation,  itt.  947. 

vascularity  of  the,  a  sign  of  conception,  ii.  457. 
See  Conception;  GiNXaATiOM. 
cuticle  and  cutis,  iii.  347. 
tubercles  of  the  areola,  iii.  347. 
Areolar  tissue  generally,  ill.  494  ;  Iv.  573. 
white  fibrous  element  of,  Iii.  494. 
yellow  fibrous  element  of,  iii.  494. 
areolar  Uuue  of  the  glands,  iii.  494. 

muscles,  Ui.  576. 
scrotum,  iv.  438. 
stomach,  s.  335. 
subcutaneous,  of  the  neck,  Hi.  566. 

ofpenls,iii.9i9. 
subserous,  diseases  of,  Iv.  536. 
Argonami,  or  paper-nautUus,  mode  of  progression  of  the, 

1.  533  ;  Ui.  436. 
ArislotUt  his  opinion  on  the  cause  of  vital  pbeoonena,  iii. 

143.    See  Lips. 
Amm  (muscles  of  the),  I.  919. 
biceps  flexor  cubiti,  1.  319. 
bracnistus  antlcus,  I.  819. 
ooraco-brachialis,  i.  819. 
triceps  extensor  cubiti,  1. 819. 
Abm  (surgical  anatomy  of  the),  i.  916. 
amputations,  i.  918. 
aponeurosis,  1.  317. 
bones  of,  1.  316. 
development,  I.  817. 
Inflammalion,  1.  818. 
skin  and  subcutaneous  tissue,  i.  816. 
wounds,  I.  318. 
ArmadUio^  the,  ii.  47,  et  $eq.    Seo  EDBfTira. 

pelvisofthe,  s.  163. 
Armmiam  language,  iv.  1349. 
Ar$eniCt  action  o^  on  the  vital  power  of  the  heart,  I.  783. 

7W. 
Arterial  pulse,  1. 663L 

number  of  pulsations  occurring  in  a  minute  at  difl^rent 
periods  of  life,  1.  664. 
AiTitmiBS  (normal  anatomy),  1. 880. 
alMorbents  In,  I.  814. 
anastomoses,  i.  881. 
brandies  of,  I.  930,  991. 

circulation,  arterial,  pbenomana  of,  i.  6M.    See  Cia- 
crLATioit. 
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Cf)  Viral  —  <  oiiitiiKi  if. 

l\m}>lMtii'  ^'I.ukU,  i.  'M)"^. 
hue  I  all)a.  ii.  '2M) 
Cni'ica/  niM\("i.  )i.  'J?-'. 
Mipi  ri'>r,  li.  -jTi. 

|i;>-t»"iior  r<u»t»  ill",  li.  v7'2. 
licrvr.  ..:iU''  ii>r,  iii.  ;.;  l, 

il.N('.;i(liii  j;,  iiitnntl,  iv.  7'>'<. 

^il^t,  pdstrrior  biMiu'li,  iv.  707.  71S.  7'>0. 

.Ulterior  bramli.  iv.  7').i. 
M'CiMul   |)<i>t»Tior  liraiiili,  iv.  7''>(). 
aiiti'i  iur  lir.iiK-li.  iv.  I'v'. 
j.npirt'ni>i)  V  >u|)iili(i.ili>  lolli).  origin  uf,  iv.  7^3. 
a>^< .  |l(lnl^  hiain  li,  iv.  7>.H. 
ii<-^v cnilin^  Itrainh,  iv.7'>'J. 
tiiirl,  Hiitt-ri  >r  br.iurli,  iv.  7''2 
|)()^t^^i^lr  liraml),  iv.  7'>1. 
;i'>r<Mitlin^  brancli,  iv.  7'»1- 
ili\»( ciuiiiig  l)r  iIU'Ii,  iv.  7*>"i. 
liTiZdiUal  bratii'h.  iv.  7''1. 
lour  til,  antt-rior  hranrii,  iv.  7')2. 

aiitciior  iirauelics  of  Ihe  four  inferior,  iv. 

7.V1.  I 

))o>!i'fior  root  of,  iv.  7-tI. 

tilth,  sixth.  s.(.'v«iith,  and  eighth  i)ostcrior     ' 

hraiirho'i,  iv.  7."'1.  I 

|»loxii.'««'s  of  ni-rvts,  i.  3(>8.  7\H  ;  ii.  Ctbb.  , 

posterior,  IV.  7.'»1. 

Crxfc'if  V  rt(  br;;.*  of  ('  irnivora,  i.  474.    See  Carm\ora. 

I'd  fico-fdoa/  rirrvr.iii.  'jOl. 

Co  riru-t/iuracic  si'jitinu,  iii,  hlO. 

i'cirida-,  a  s-  b-oidcr  of  Mamnialian  quailrupctU,  s.  SO'i. 
aiiat-riiit  Ml  cliirartcrs  of,  s.  .')(H,  ct  scq, 
XK'ai  <n  trails  .md  voice  of  tl)C,  iv.  14'ji. 
Cervix .     S<T  N  t;i  K. 
Ctrvix  of  the  l>ladilrr,  i.  3H7. 
Ctrvix  of  uterus,  .s.  Cy'l'*. 

ftruitUTf  and  arranp<*n\cnt  of  the  tissues  composing 
tbo  cervix,  s.  (;;i^. 
niMSt  ular  coat,  s.  iV.V-*,. 
murntis  coat;  cpitlrcliuip,  s.  03H. 
papillcv,  s   Ji.i'.t. 
miHoiis  ft>ll.<  les.  s  <iiO. 
ait<ries  wliuli  Mipi  ly  ilie  ciTvix,  s.  Oil. 
alteration!,  ui  the  form  of  tin;  cervix  durint;  gestation, 

s.  ('.j."),  (,i!t. 
patliolo^ii  al  ct»ruli'ion>  of  tiie.     See  I' try  us. 
Citrus  .Miiutjai-  (the  kij.m.^  ornuintjak),  s.  ^OS. 

craiuiiiii  of.  s.  .M'i. 
C^.^/.'^/f*<^  an  order  of  I'lito/na  of  Rudolphi,  ii.  1 1  (J.     See 
r^Mo/ov  ;   Sirrrliunitha. 
dij-'e-tivr  ()i;,Mns  oi  the,  ^.  '.i'.-.'). 
(i*  a  of  Ci  s'.ouie.i,  -.  [I'^l] 
C'LiAr  I  \  (a  cla-s  ol  M.iiniuifrrous  Vi  rtebrate  Animala),  i. 

bones  of  the,  i.  I.'IH. 

cireulation,  or^Mn»>  of,  i.  ">7''. 

iliLii-stion,  i>i^MiiT,  ol,  i.  571  ;  &.  3'Jl. 

(lis  isions.  i.  hiy.i. 

{^eiu-ratioii.  or^rans  of,  i.  r.'ji. 
inaU\  i.  .'-HI. 
female,  i.  .Vfi. 

inf»tioii.  organs  of.  i.  .')•'.!. 

nervous  system,  i.  .")S2. 
ui>,'an  of  >i-.;hf ,  i.  .')'^l. 
Inariii^r.  i    .">^';. 
t.isie,  i.  "i.^s'.t. 
touch,  i.  •'»"«'.•. 

respiiatioii,  oi;,'iii>  of,  i    .'i7'.». 

(■perma  eti,  drvn  iptiou  ol",  i.  .^t'O. 

s.div.iry  u'lands  ot  t'et  uer.  iv.  133, 

tliymus  K'tiid  of,  iv.  1'  'j7. 

uriiiai  y  org. ins,  i.  .')*>!. 

Webenan  ortr.'i'i  in  (lie,  iv.  \\\\). 
C</iiti\  chemual  conipu.>itiou  t^f,  li.  "^il. 
i',U')nu/,i\  ii.  H.'>'». 
Cii/lon.  .Albinoe'^  of.  i.  >^^. 
Cfidcrclits,  or  Albino,  i.  H''i. 

Chatodun  rostrafus,  it-  mob'  of  takin;:  it--  prey,  iii.  H. 
CliiVtonolus,  a  K«'iiu>i  of  IJoiifcr  i.  iv.  4*'l,  cl  5.7. 
(//(?//<•/ -beetles  (  Meloloiuhid;e),  ii.  ^f".U. 
ClaiLiXiC  of  fowls'  cfi-'.'i,  -i.  'it. 
(V/rt/A,  elVeet  of  I.ir.H.' does  of,  in  producing  intestinal  cal- 

cnli,  IV,  SI. 
ChanuvUiUtutiC.  a  f.imilv  of  Kei'tiba,  iv,  'li'\'>^  ct  srq. 
Cfitinirlrmt,  an  itomy  of  the,  iv.  '.271,  rt  scq. 

ey»  lid-i  of  tlh'.  iii.  "J'». 

its  or^'  ins  of  locomotion  .md  prehei!>^ion,  iii.  1 19. 

loil'Uie  of,  iv.  1147,  II  IH 
Chnuivis,  formation  of  Hcz'^ar  stime.*  in  the  stomacli  of  the, 

Chaurtc.  co-existence  of,  with  ROinvrrhfea,  iv.  l'2•^S. 
incipient,  tre.itnient  ot,  by  lunar  e.instic,  iv.  ?>n;j, 
l'/i(irii,  u'ei  miu.itiim  (»!,  s.  T2'2. 
C/iiniirc>r.  reproductivi- organs  an*l  mode  of  reproduction 

of.  s.  22-'. 
C.'iaritctir,  individual  ;  share  which   the  em<'tions  lake  in 

the  torm-iii.iu  and  development  of,  iij.  7'J.'d  V. 
Chiiri  nan  ludi.in,  porlr.iit  of,  iv.  l.'l'>>. 
Chi  ck^  (bnia;a>),  iii.  It'i". 

inu>ib'v,  V(>!;.>1<,  and  nerve*,  iii.  0">O. 
u'«e  of  the  cheek-,  ni   'j.M*. 


Cheese,  chemical  pro{)ertic4  of,  ii.  18 ;  tii  irj  ,  l  Ik. 

considered  as  an  article  of  ffuwl,  s  35  . 
Cheii  ofio/eus,  a  genus  of  Quadruiuiuia.  iv.  21.>,  tt  15    n> 

Ql'ADRlJM\N.<i. 

characters  of  the  penns.  >▼.  21'>. 
Cheiriffuif%  psilodaelylus  taye-jye  of  MAda»is<Ari.i\.  r. 

anatomy  of  the,  iv.  374.  et  s,q. 
Chliroptkh*  (an  order  ol  Maminiftfoui  Yerulr  J^  Ai 
mals),  i.  b'M. 
characterfc  by  which  the  order  is  diitiuijuubirJ,  ui., 
definition,  i.  594. 
digestive  org  tn*.  i.  .^99  ;  ».  302. 
generation,  organs  of,  i  000. 
female,  i.  ».0U. 
male,  i.  «XK). 
organs  and  mode  of  locomotit»o  00  laiid.  i»..  ilo. 

wing.s  and  powers  ol  flij^hl  of  the,  ul  1  ". 
organs  o!  the  senses,  i.  .'t'j'*. 
of  hearing,  i.  o'.«-'*. 
of  sight,  i.  f)lH. 
of  sm.-ll,  i.  .M»0. 
of  touch,  i.  'yy*. 
of  voice  of  the,  iv.  14S8. 
osteology,  i.  .MA. 
pelvis  of,  s.  104. 

thyinu.s  gland  amongst  the,  iv.  K^fiS. 
Chclonia,  an  order  of  Heptilia,  iv.  2<J5,  et  tcq, 
ciliary  motion  in,  i.  (i3l. 
digestive  organs  of.  s.  Sdl. 
pancreas  of  Chelonia,  s.  i^b. 
oig.ms  and  mode  of  progression  ofiht,  111.  VJi. 
pelvis  of,  s.  17f). 
thyroid  gland  in,  iv.  1108. 
tongue  of,  iv.  1117. 
v(»cal  organs  of  the,  iv.  15'''2. 
Chclt/o-'Oma,  a  genus  of  Tunicata.  iv.  1  JivS,  et  *•*?. 

characters  of  the  genus,  v.  IIS8. 
r/i  tnical  rays  of  light,  iv.  1437. 
Chcniislry,  organic  and  inorganic,  similarity  of  tlf  ■  "-- 

pounds  supplied  by  each,  i.  Il>*.  1^4  ;  lii.  l-'i- 
Cficviosis  ol   cellular  tissue  btiwcea  the  Cfi.ju^c'i>a  * 

sclerotica,  iii.  R.). 
Chcsnut,  properties  of  the,  as  fiK»d.  IL  1.3. 
Chiasimt  of  the  optic  nerves,  iii.  76i.  7t>^. 
dt'linition,  iii.  lu"^. 
cliiaiiuu  in  Invertebrata,  iii.  7'^9. 
in  O.sseous  Fish,  iii,  7'-i.*. 
in  Cartilaginous  Fish,  iit.  7Q- 
in  Birds,  iii   7*j9. 

in  .Amphibia  and  Reptib*,  lit  70?. 
in  Mammalia  and  M.ui,  in.  7*Z'. 
use  of  thechiaima.  iii.  771. 
(A/iA.-n- breast,  iv.  H39. 

Chiila,  intluence  of,  on  the  state  of  goni?rAl  bealtb,  j  •"• 
Chilixtfii  ornatu.<,  iv.  II,  l."*. 
Chtlojinathii^  an  order  of  Myriapo.li,  iii.  545. 

ciiaracters  of  the  ordi  r.  lii.  ">4.>. 
Cfiilopnlay  an  order  of  Myriaj«oiia.  iii.  oi€,  ct  icq^ 

characters  ol  the  order,  ni.  .Vif.. 
Chiitincy-sweepcr''s  cancer,  or  cancer  scroti, i'.  b"'!^- 
Chirnpauxce  (bimia  troglodytes),  an.atujij  of  tfe"?!  1*     *• 
ct  scq. 
conformation  of  the,  compared  with  thit  of  car..  •• 

1-297. 
dentition  of  the,  iv.  917. 
organs  and  mode  of  progression  of  the,  lii- 1'"^ 
org. Ills  of  voice  of  tlie,  iv.  1-|h7, 
Chinchilla,  anatomy  of  the,  iv.  373,  ct  s*q. 
Chinese,  cranium  of,  iv.  1325. 
women's  feet,  ii.  34i). 

language,  method  by  which  the  relatio.i  t^t^f     ■• 
dilJerent  words  of  the,  lh.Ucou»ti:ijle  ^ectnuo  •■■■f 
dieated,  iv.  1316. 
Chink  of  the  glottis,  or  rima  glotlidis,  which  <w. 
C/imook  Indians,  remarkable  cuilom  of  tbe,  iv.  b*'* 
Chi/ine,  or  eutomoline,  li.  KmJ. 

chemical  compoftition  of.  ii.  **«2.  , 

Chiton  marmoratus,  nervous  system  of  fhe,  iii  *  "• 
Chlantyfthifrtis  truncatus,  description  of  tiie,  ii.  •1'3  •^'' 
Chloiide  of  gelatin,  ii.  4«15. 
Chliiiine,  action  of,  on  protein,  iv,  1^  I'U.  _ 
Chionfform,  effect  of  the  uihalation  of,  iv,  *'i.u.  Il'i 
Chlorowys  Palagonica,  or  cavy  of  Patagonia,  *i.'it<''* 

the,  ir".  3'<4,  ct  scq, 
Chloroprotcic  acid,  iv.  It^,  It^. 
Chliirosis,  state  of  the  blotnl  in,  i.  42»*. 
Charoputamida:,  anatomy  of  the,  iii.  W9.    Set:  F«cu\m»- 

M  \T.\. 

f/(aTop«,  a  genus  of  Marsiipialia,  lii.  J'i'.  <'/''"V-  .    „ 
Cholrliths,  or  gall-stones,  iv.  S6.   See  Btlia/y  CaUuU,  /'' " 

ni CIS,  AnvENTiTioirs. 
Cholera,  characters  of  the  urine  in,  iv.  I'iSi 
state  of  the  blood  in,  i.  4'i*<. 
syncope  induct-d  by,  i.  797. 
tholestentauia,  iv.  9S. 
in  tumours,  iv.  9*<. 
granules,  iv.  9S. 
patches,  iv.  98. 
scales,  iv.  98. 
Cholesfcrine.  or  choIeste.irine,  ia  gall-ston«.  1-  37<». 
components  of,  i.  376. 
in  the  composition  of  the  blood.  1.  410;  iT.4". 
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Artrritt  —  eomtimmrd. 

ioDomiMie,  I.  189.  S38;  U.  8S0;  lii.SSO;  Ir.  1107. 

left,  U.  819. 
UilercMtal.  i.  189.  193.  367  ;  lil.  948. 

dor««l  Uruichet ,  1.  3U7. 
fattercMUl,  ■Dt^rlor,  It.  822. 
superior,  It.  824. 
interiobulmr.  ifi.  171. 
mleroMeal,  posterior,  U.  3(M. 
ioterotieout,  ir.  225. 
intestinal,  i.  195;  s.  379. 
irregular,  of  prostate  gland,  iii.  933. 
IschTatic,  11. 833. 
of  knee.  111.  48. 
Ubial  or  fkrial,  I  486. 
lachrymal,  i.  491 ;  iii.  93. 786. 
Urrngeal.  of  superior  thyroid.  1.  485. 
of  larynx,  ill.  1  tO. 
of  leg.  iii.  133. 
llDgual,  i.  485 ;  Iv.  1141. 

hyoidof.  i.486. 
lobolar.iii.  171. 
lumbar,  I.  189. 867. 

magna  poUicis  seu  prlacept  of  hand,  ill.  324. 
of  mammse,  iii.  248. 
mammary,  interoai.  iii.  248 ;  ir.  822. 
malleobr.  1.  ISO. 

internal,  1.  ISO. 
maaacCeric,  L  489. 
maxillary,  external.  I.  486 ;  ii.  227. 

Internal,  i.  489;  U.  227.  556;  iii.  93.  733. 
903. 
branches.  1.  489.  490. 
or  inferior  dental,  i.  489. 
of  memlMvna  t  jmpani,  ii.  5.^6. 
OHHlian.  anterior,  lil.  656 ;  It.  821. 
mediastinal,  f.  193 ;  ir.  H2i. 
meningeal,  accetsorr,  II.  556. 
Inferior,  liL  630. 
posterior,  ilL  630. 

middle.  1. 489.  734 ;  il.  556 ;  Iii.  630. 
posterior,  1.487.  731. 
meacnterlc.  inferior,  i.  189.  196 ;  s.  380. 
superior.  L  189.  195;  s.379. 
metacarpal,  or  radial,  Ii.  529. 
modioli  centralis,  ii.  542. 
muscular,  of  orbit,  1.  492. 
inferior,  i.  492. 
superior.  I.  492. 
musculo-  spiral,  ti.  160. 
musi-ulo-phrenic,  iv.  823. 
nasal.  I.  4ti7.  492 ;  Hi.  733. 786. 
dorsal,  i.  487. 
external,  common,  L  487. 
lateral,  i.  487. 
of  septum,  1.  487. 
nutritia  buinerl,  I.  466. 
otitttrator,  ii.  250.  831.  843. 
ocripllal.  i.  367.  487.  748 ;  ii.  541  5.% 
CBSophageal.  i.  193  ;  ill.  75!». 
omphalo.mesenteric.  i.  196. 
ophthalmic,  i.  491 ;  ii.  227:  ill. 93. 733.  785. 

ethmoidal  branch,  L  790. 
ovarian,  s.  552.  640. 
palatine.  Inferior,  i  486  :  11.  556 ;  Iii.  949. 

superior.  L  490 ;  il.  556. 
palpebral,  inferior,  1.  492 ;  ilL  93. 786. 
superior,  i.  492  ;  ill.  93. 746. 
pnacreatlc,  great,  i.  195 ;  s.  86. 

small.  I.  195. 
paaereatlco^uodenal,  i.  194 ;  i.  86. 326. 
permeal,il.  835:  s.  713. 
superficial,  liL  928. 
transTerse,  iii.  929. 
of  penis.  II.  145.  146 ;  ill.  916.  917 ;  Ir.  12.M. 
prrforating,  of  forearm,  iv.  224. 
peroneal,  1.  ISO ;  Ii.  267 ;  ill.  184. 
anterior,  ii.  267. 
posterior,  ii.  267. 
phanmgeal.  Inferior  or  ascending,  I.  487  ;  il.  556  :  lil. 
949. 
superior,  I.  49Ql 
phrvnie  inferior,  1. 189. 

superior,  Iv.  822. 
prplitoal.  ii.  2«3  i  iii.  48 ;  iv.  62, 
profooda  clltorldii,  s.  713. 
femorls,  II.  244. 
humeri.  Inferior,  1.  217. 465. 
superior,  1. 217.  465. 
penis.  Ii.  146. 
of  prostate  gland.  I  v.  150. 
pterygoid.  I.  489. 

pterTgo..palatine.  or  lupcrlor  pharyngeal,  i.  490. 
pubk.  failenul.  I.  386 ;  II.  843w 
podeoda,  external,  superior,  s.  713. 

inferior,  s.  713. 
podlc.  I.  18t  :  ii.  244.  250  ;  Hi.  931.  034  ;  s.  713. 

external  or  superficial.  Inferior.  Ii.  244  ;  iv.  439. 
podic,  external  or  superficial,  superior,  il.  244  ;  iv.  439  j 
s.  7tX 
internal.!.  181;  Ii.  834. 
pulmonary,  i.  220,  il.  598 ;  s.  2731 


ArterifM  —  continued. 

pyloric,  inferior,  s.  826. 

»  superior,  1.  194  ;  s.  326. 

radial,  ii.  363.  526.  529 ;  iv.  221.  1407. 

radialis  iodicis,  iv.  224. 

ramus  piunaiis,  1.  487. 

ranine,  1.  485  ;  iv.  1141. 

recurrent,  of  radial,  iv.  223. 

of  ulnar,  anterior,  iv.  225. 
posterior,  iv.  225. 
renal,  i.  189 ;  iv.  235. 
of  retina,  central,  1. 491. 
sacral,  lateral,  ii.  830. 

middle,  or  anterior,  L  197:  ii.  828. 
satellite  of  right  subclavian,  iv.  816. 

brachial,  iv.  1407. 
sdatic,  11.250. 

scapular,  posterior.  1. 867 ;  iv.  436.  824. 
septi  nasi,  1.  4k7. 
soporifers.    See  Carotids 

spermatic,  i.  189 ;  ii.  844  ;  iv.  981. 983 ;  s.  652.  640. 
spheno-paUtine.  1.  490. 
spinal,  anterior,  1. 731 ;  ill.  656. 704. 

posterior,  iii.  657. 704. 
splenic,  i.  195 ;  I  v.  787  ;  s.  326. 
fur  sterno-mastoid.  1.  488. 
of  stomach,  s.  325^  327. 
stylo-mastoid,  11.  542.  556. 
subclavian,  iii.  677, 578. 

left.!.  189.230;  ill.  110. 
right,  iv.  814.  816. 
sublingual  of  Tineual.  i.  486 ;  iv.  1 141. 
submental,  i.  48^ 
•ubsci4>ular,  1.  364 ;  iv.  436. 
supra-orbital,  1.  491. 74>t ;  Hi.  93. 786. 
of  supra-renal  capsules,  iv.  831. 
supra-scapular,  iv.  824. 
supra-spinal,  iv.  43\ 
superflcialis  vole,  iv.  223. 
temporal,  i.  488 ;  Ii.  227.  656. 
anterior.  1.  488 :  iil.  S3. 

deep.  i.  489. 748. 
middle.  L  488. 
posterior.  1.  488. 
deep,  1. 489. 
superficial.  1.  74& 
thoraclca  acromialis.  1. 360. 363.  Iv.  818. 
alaris.  1.  358. 
huroerarla.  i.  3.'ii9. 
longior,  i.  35A.  864 ;  ill.  S49. 
supreroa,  i.  359,  360.  364. 
thymic,  iv.  822. 
thyroid  axis,  iv.  823. 
thyroid,  inferior,  iii.  769;  Iv.  823.  1106. 

superior,  i.485. 11.  831  ;  lil.  110 ;  Iv.  1106. 
middle.  11.  851. 
tibial,  anterior.  1.150 ;  IL  355 ;  111.  131. 

posterior,  1.  150 ;  ii.  3.M  ;  iil.  131 
recurrent,  iil.  131. 
tottslllitic.  1.486;  ill.  949. 
of  tongue,  iv.  1141. 
of  trachea,  s.  262. 

traiisversalls  colli,  1.  367 ;  Iv.  436.  824. 
transverse  facial.  It.  227 ;  ilL  93. 

of  humerus,  Iv.  435.  • 

perineal,  iiu  929. 
tympanic.  Inferior,  ii.  .^56. 
superior,  ii.  556. 
ulnar.  Ii.  363  ;  535.  529 ;  Iv.  224.  1407. 
umbUical,  I.  220. 
urethra,  iv.  1254. 1264. 
of  urinarv  bladder,  i.  886. 
uterine,  IL  831  ;  s.  552.  64a 
vaginal,  Ii.  831 ;  lil.  171 ;  s.  7C6. 
vas  deferens,  Iv.  983. 
vasa  brevla,  1.  15 ;  s.  237. 
vertebral,  L  731  ;  Iv.  816.  819, 810. 
vesical,  IL  830. 
vestibular,  il.  542. 
vidian.  1.  490 ;  11.  6.56. 
Willis's  lateral,  or  posterior  commimlcating  branch  of 

Internal  carotid,  i.  492. 
of  villi  of  intestine,  s.  351. 
ArUnoUtkM,  Iv.  88. 
Jrteriotomg  of  pericrauium  of  temporo-parletal  region,  i. 

749. 
ArieritiM^  acute,  I.  226.  282. 

Arikritie  concretions, —tophi  or  gouty  concretions.  I  v. 
90. 
chemical  composition  of.  iv.  91. 
Artkritis  coxst,  acute,  ii.  790. 

anatomical  characters,  II.  799. 
cases  of.  ii.  790.791. 
chronic  strumous  arthritis  coxsr,  il.  799. 
anatomical  characters,  Ii.  795. 
cases  of,  II.  795,  796. 
chronic  rheumatic  arthritis  coxv, .-  chronic  rheuma- 
tism, Ii.  798. 
anatomical  characters.  11.801. 
genu,  acute,  ill.  49. 

rase  of.  Hi.  M. 

combined  with  acute  oMeitis.  iii.  64. 
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iiioitilit\  aiiil  -.  n^ai  ion,  !    (  ^"^  ;  iii.  <)"7. 

reprodnetioii.  i    i.'.in  ;  11.  til. 

dexilojiieent  o|  (li.-  e'^'.L,'  and  yoiieg,  i.  T.',  •>. 

rcsiiiiatimi,  oj^'an.s  of,  1.  (,»;i. 

seetetion,  or^'  ins  f»f,  1    •;'..(!. 
salnary  };1  mds  of   iv.   HI. 
Cifihi'ftt  ol  the  liver,  ni.  1  s^.     S-'L'  Ll\I.h. 

-"I  HI'S  I  If  i-ioii  in.  i\ .  '\V\ 
Ctrri  <.f  .\mi.  Iida,  i.  I".7. 
i'ni  lyj  i:,lii  i  A(  .di-|  li.T  .  i.  :i\. 

01;,. ins  oi  dlt,M.wt  nil  in,  i.    11. 

fill  id  of,  i.  -KJ. 

I"<  o  n.it.ve  pi)\ver<  of  tlie,  iii     I. '3 
Cinifuda.  cl.araetir,  o!  thi-  «l'.iss.  j.  •ik'\ 
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IC  ri  I  itin'i  ll-  t\\  ern 
'tPnre.  i>  .iiid.i  .I'.od 


CliivcUina,  a  gcnns  ol  Tunicata.,  it.  1  :^^,  a  ^  ; 

rliaractcrs  of  the  genus,  iv.  M"^. 
CiarfU>nid<e,a  family  of  TunicaL«.  iv.  II'*,  «i 

characters  el  thi*  family,  iv.  ll•^■». 

f.'fin'ra  of,  iv.  1 1;*'*. 
Clai'iclx',  or  collar-bore,  it  I. VI. 

development,  ii,  Voh. 

structure,  ii.  I5*>. 
Clavicular  t^xtrernity  of  aternum,  jr.  l»!/3 

f.ist  ia,  i.  :vvi. 

nerves,  iv.  753. 
Chit'\%,  ^lrlJCtu^e  of,  s.  4"7. 
(V/i'l-li'-eile  '.  Kl  Iter  iHK'ti'urn^),  ii.  •^'.1. 
Cinnati-.  inllueuce  of,   in  thv  pruJ'iutio  t  of  ai^.  i.  ..  '.■    • 
•  70. 

I'fTect  of,  on  anlin.\l  liirrjhio'i*-  os*.  in.  ]•'''». 

coistancv   of    the  rel.itioti    lvf»c>ii   <•:...;''  3    * 
complexion  of  the  luini.Hii  raiv.  iv.  l-V.  . 
C.'imbinii  biriU  (Scan-orenK  ch  .racier s  t>f.  1.  "_•'.■'. 
C'i"'''irii^.  povter*  of,  in  s-erpenf^.  iii.  44 "i. 
(linoid,  or  posterior  ephippi.d  jiriKr  •.•.«'»,  i  7^*; 

]iri)ee>,«,  anierior,  or  anteriir  cj  h  ppiul,  i.  7-^ 
Clii),  a  i.enas  of  I'leropfHla,  1*.  171. 

iiKcgoiiieiil  of.  iv.  171. 

ll  uscnlar  sy>t«;m,  iv.  172. 

lie.niolive  app.iratii*,  iv.  17**. 

rcspir.ition  and  circul.ition.  iv.  173. 

mrvoii.s  .«>y^tein,  iv.  173. 

eyeis,  iv.  174. 

he.ul-cowls  and  tentacnla,  ir.  171. 

conieal  appendages  to  tbc  head,  >v.  'i7*'. 

mouth,  iv.  I7G. 

dental  apparatus,  iv.  17G. 

generative  >y^tera,  iv.  177. 
(7m  'iireaiis.  i.  113. 
Ll'!  >n's.  >.  71^.1. 

biood-ve-stds  of.  s.  70C».  713. 

crura,  ulan-,  and  prepuce  ol'.  5.  I.' 8,  TiX'. 

IlLMTnelUs  and  mu.sclvs  of,  5.  7'^. 

lie:  ves  of,  ft.  70'J. 

d'"velopnient,  s.  710. 

hiffli  dej^ree  of  nensibilitv  f»f  tlu*.  ii.  447. 

lunciiun*  of,  auaU>g.>ua  to  thuai;  of  liie  p's..-.  ..« 
417. 

al'ii'Tiral  anatoniv  of  the.  5.  71  4. 

ahn-rinal   devil  ipnu  nt    »r   exct»*5.;ve  s-x  ■  rf*-     . 
ci^es  of  spuno's  lierm.ipljriKljviM.    1  t.-,  1 «;. 

aniputaiioii  <il  the,  in  .Araba  -iml  1  crpt.   >t'^'. 
Co).sltrini(li.r,  a  family  of  Pd^mssrii.  anitr.u!>.  ir.  4  ,•/    , 
Vl<i>i,riii7H,  mode  of  reproducti.>:i  of,  s.  'l\j. 
ilot  (>I  blood,  analysK  of,  i.  415. 

it*  importance  m  a  curative  p..int  of  vk-w,  1.  '*'.. 
CI >.'/{,- s-moths  (Tineida?).  li.  »^'i7. 
('/«';. to  it,  atiat  nnical  chara-tt  rs  of  varit   le*  o*^.  i    '.\> 

cau't'N  of,  iii    ]:>•>. 

pi. 01  of  opera  ion  for  ru'"e  o^,  iM.  132. 

tieatment  lor  union  i>!  the  ti-ndou.  iii.  132. 
Cliihioia  claustraria,  dev«  lop-neni  of   sjHrrmj'eja  x  i- 

•:Di>,  4'JI. 
Clujifii  harenjfus,  or  herring,  cje5  of.  iii.  1992. 

tnngue  o(  the.  iv.  114(1. 
Clupcnl.c,  a  family  of  lis  ties,  i  i.  \*'>1 . 
Coii^nlntton  of  bio  d,  ph<'n"meu.i  of,  i.  413. 

•milysis  of  the  craj>j>amentnm.  i.  4i3. 

bully  colt.  cause>  vi!',  i.  til. 

ini|>ortancc  of  the  cl.it  in  a  curat"\e  ps'in"  '..!  »i  ' 
i.  411*. 
Coats,  or  tunics,  of  Fallopian  !ubo,  s.  0>X 

Miucture  of,  p.  0(13. 

of  small  intestine,  muscular.  «.  .343 
peril   Ileal.  *   3Jl. 

(.  f  jtoir.ach,  seron.*,  ».  3. 'J. 

mii«cuUr,  s.  310, 

of  uterus,  s.  'j"J'J. 
Collin  di  Cap«dli>   its  mode  of  att  .ck,  ui.  I4>% 
Cuir/n  r's  gland,  ii.  4.-2. 

in  mm  and  in  other  anima1.<,  ii.  422. 
Ci'Cfiticc.  il.  Hi;vi. 

I'o^ruic,  or  animal  matter  of  cochineal,  ii.  ^"51. 
Co-cniilla,  or  lady-cow.  li.  >*'.3. 
Coccygi  art  brai  ch  of  ischialic  .a't^^rj*.  li.  «"lt 

vertebra?  of  ('ariiivof'.  i.  J74.     >fe  C"%r.m*cia. 
Coccyin'o-anal  muscle,  i.  I7'>- 
Ct'CiO  ncs,  il.  f»7'».     Sec  I^stcTA  —  lar\a. 
Ci'cri/^,  il.  5<in;  s.  120. 

ba*i*,  F.  I2<>. 

apex,  surfaces,  and  border*,  ».  12^. 

devel.>|iniont  of  the  ci>cc}  x,  ft   I'^i. 

tuber«»sities  of  the,  s.  127. 

the  coccvx  in  infancy,  in.  0-0. 

ankylosis  of  the  coccyx,  s.  .if*7. 

cause  of  pelvic  obstruction  and  protracted  UN:i'. 
s.  2fi7. 

fr.  ctiires  of  the,  s.  209. 
C  rhiueal  insect,  fat  of,  It  235. 
Cochlea,  il.  '>31. 

nipieducl  of.  i.  734  ;  li.  .*>32. 

Hxis  coluineila,  or  mo.iiobis,  ii.  531. 

canalis  spiralis  cochleae,  ii.  6.^1. 

lamina  gyrorum,  or  tub<'  of  cochlpa,  ii.  5'«2. 

lamina  fi[ilrali8  of,  ii.  h:si. 

scalae  of,  tympanic  and  ve^tlbuUr,  li  J32. 
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Au(Rqaa»  Aslnus),  iv.  714. 

organi  of  voice  of  the,  iv.  1492. 
milk  of  ihe.  iii.  363  ^  s .  391 . 
«iia>]r«if  of  the,  lii.  362. 
>VeberUn  organ  of  the.  It.  1420. 
Astatsim^  M.  Sjrlvettre  de  Sacy'i  derivation  of  the  word, 

iw.*t9l,motf. 
Atatmtlatiom  in  animali,  i.  144. 

Atwciatkm^  initlnce  of.    See  Congregation  ;  Imhtinct. 
Atiaau  afllnli,  biliary  organ*  of,  it.  448. 

fluvutilli,  or  river  craw>flah.  ovum  of.  t.  [115],  note, 
(lobster),  nerrouf  tytem  of  the,  ill.  GI3. 
Attasieada,  a  familv  of  Poljrgaitric  Animals,  iv.  4,  et  st^q. 
AiUrtas^  or  sur>ftsh,  11.  31,  et  teq.    See  Ecbinodikmata. 
dlia  in,  1, 615.    8e<«  CiLU. 
ova  of  Asterlas,  s.  [1:15]. 
biliary  apparatus  of.  It.  446 
nervous  system  of  the,  iii.  602. 
organs  and  mode  of  progrettioo  of  the,  lii.  440. 
alimentary  canal  of,  t.  ^. 
muscles  of  the,  iii.  537. 
Aifhma^  exciting  eauses  of,  s.  293. 

of  infants,  or  spasmodic  croup,  described,  ill.  124. 

bTpotheses  aa  to  causes  of,  lii.  I'i4. 
thymic,  of  Kopp  and  Hirsch.  liL  124  ;  It.  1102. 
AsUgmatie  leos  of  Professor  Stokes,  It.  1468. 
AuiagaU)  scapkotd  articuUtion,  11.  3i3. 

ligament,  11.  843. 
AUragalo-caieamiwH,  anterior,  articulation,  11. 842i 

posterior,  ii.  342, 
Attragatui,  i.  152;  11.  339. 

structure  and  derelopment,  ii.  841. 
abnormal  conditions  of  the,  ii.  347. 
Ailrea  abnormalis,  a  genus  of  Polypifera,  It.  37 
JhUt,  a  genus  of  Quadrumana,  It.  210,  et  $eq.    See  Qua- 
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characters  of  the  genus.  It.  210. 
Aihaiia  centlfolise,  or  saw-fly,  — 

organs  of  generation  of  the,  11. 992, 993. 

ntvaget  of  iU  larva  in  turnip  fields,  ii.  865.  870. 
Atkrronu^  I.  64 ;  Iv.  97. 
Mkeromatoua  deposits  in  the  roati  of  arteries,  iv.  87. 

in  the  carotid  artery,  i.  494. 

in  the  liver.  HL  1N3. 

in  the  scalp  and  eyelids.  It.  97. 

In  veins,  Iv.  1 4U'i. 
AtiatUitUt  of  Dr.  Latham,  iv.  1358. 
AUat  of  carorls,  •   520. 
Atioi  moth,  siie  of  the,  iii.  423. 

Atmutfkeret  mechanical  effvcts  of  atmospheric  pressure  on 
animal  structure*,  iii.  412.  415.  484. 

resistance  of  air,  effect  of,  on  animal  motion,  iii«  4I3l 
419. 
"  Atomic  Theory  "  of  Dr.  Daubeny  quoted,  ill.  159. 
At  mt,  ultimate,  of  matter,  theory  ol  lit.  3fi6. 
Atumif  of  the  muscles  of  the  larynx,  hi.  123. 
Atrtsia  an!  urethralts,  it.  951.  969. 

narium,  lii.  737. 

urethrc,  iv.  1256. 
Airtttm  Tagin«.  or  vestibulum.  It.  1425. 
.^Taorav  (in  morbid  anatomy),  ii.  827. 
Atropkff  in  particular :  — 

ofthebooes.  i.  443,  444. 
oftheface,  U.  220. 

of  the  brain,  in.  720. 

marka  of  an  atrophied  state  of  brain,  ill.  720. 
senile  atrophy,  lii.  7'iO. 

parts  in  which  partial  softening  of  the  brain  occnrt, 
lii.  7'iO  B. 

of  the  cranium,  1.  745. 

of  ibo  epiglottis.  Hi.  129. 

of  the  focus  in  utero,  11. 318. 

of  the  heart,  11.  642L 

of  ihe  liver.  Hi.  IM). 

o(  the  lung  in  aged  persons,  1. 78,  note, 

of  the  muscles  of  the  larynx,  iii.  123. 

of  nerves,  ill.  720  G. 

of  the  ovary,  *.  573. 

of  the  pancreas,  s.  106. 

of  the  prostate  gland,  iv.  156. 

of  the  spinal  cord.  ill.  714. 

ofthe  testicle,  lv.<«l. 
wasting,  iv.  992. 
arrest  of  development,  iv.  901. 

of  the  tibia  in  old  persons,  ill.  b9. 

or  the  tissues  ;  decrease  of  the  nutritive  processes.  Hi. 
752. 

of  ihe  tongue,  iv.  1 159. 

of  the  utertu,  s^  686. 

of  the  valves  of  the  heart,  ii.  647. 

of  the  vagina  or  uurus,  s.  ^\K 
AtbMenM  auricolam  muscle,  IL  A51. 
AttriAent  aurlculam  muscle,  ii.  552. 

clltOfldis,s.7l8. 
AmtitHm,    See  S.j 


Amdttcrif  apparatus  of  Fishes,  it].  1002. 
exlvnial  foramen,  1.  733. 
Internal  foramen,  i  733. 
meatus  extemut,  1.  733. 
loternus.  1. 733. 
muKlcs<in  comparative  anatomy),  iii.  5(4. 
•wve,  ii.  272.  530.539.;  iii.  W.  707. 


Auditory  igiparatus  of  Flthet  ^continued. 
cochlear  branch,  iL  540. 
nerve,  vestibular  branch,  ii.  540. 
third,  or  lowest,  branch,  ii.  540. 

I»eripneral  expansion  of  the,  iii.  597. 
obuleofthe,  ill.  692. 
development  of  the,  ii.  558. 
passage.    See  Meatus  audttoriu*. 
process,  external,  i.  733w 
Aubnoa  (tubular  polyps),  a  sub-class  of  Polypifera,  iv.  20. 

40. 
if  lira  semlnalis.  hypothesis  of  an,  ii.  466.  See  Obmixation. 
Aural  system  of  muscles,  iii.  514. 
Aurelia^  or  pupa,  form  of  insects,  ii.  879. 

origin  of  the  trrm,  11.  879. 
Aurelia  aurita,  mode  of  progression  of,  iii.  433. 

pbosphorea,  organs  of  digestion  of,  i.  43. 
Auride^  or  auricula  s.  pinna,  of  ear,  ii.  550. 

development  aud  aDnormal  conditions,  it.  561. 
nerves  of  the,  11.  ittN 

office  of  the.  in  the  function  of  hearing,  It.  571.  577. 
See  HsAaiNO,  Obgan  op. 
Auricles  of  the  heart  (or  pars  cordis  venosa),  i.  638. 
capacity  of  the,  1.  657.  658. 
See  Hkabt  (normal  anatomy). 
Auricula  dextra  vel  inferior,  atrium  venarum  cavarum,  11. 
597.    See  Hbakt  (normal  anatomy), 
sinistra  vel  posterior,  atrium  seu  sinus  venarum  pul. 
monalium,  a.  aorticum,  ii.  582.    See  Ubabt  (normal 
anatomy). 
Auricular  artery,  posterior,  1.  488.  748;  it.  542. 556;  111.  903. 
proftioda,  ii.  556. 
muscles,  i.  749. 
nerves,  external,  ii.  294. 
internal,  ii.  293. 
communicating  branches,  ii.  894. 

§reat.  ii.  fAfti  iii.  571.  903;  Iv.  753. 
ranches,  iii.  903;  Iv.  753. 

auricular,  superficial,  iii.  903;  iv.  753^ 
deep,  lii.  903;  iv.  753. 
posterior,  iv.  546. 
or  iliac,  articular  surface  of  sacrum,  s.  1 19. 
or  maxillary,  process,  it  2I8l 
or  Otic  gauglion  of  Arnold,  it,  292.    See  Stmpathbtio 

NCRVB. 

vein,  posterior,  liL  903. 
Auriculo'temporal  nerve,  iii.  903. 
Auriculo-9enlricular  tendinous  rings,  11.  587. 
Auricula-ventricular  openings,  ii.  580—587. 

tendinous  structure  in  the,  ii.  589. 
Austrattuia,  peculiarity  of  all  the  known  aboriginal  mam- 

maU  of,  iii.  2A7. 
Australia^  cranium  of  an  aboriginal  Australian,  tv.  1326. 
portrait  of  an  Australian  chief,  iv.  1363. 
physical  and  menul  characters  of  the  Australian  abo- 
rigines, iv.  1363. 
affinities  between  the  language  of,  and  the  Tamu- 
lian  of  Suuthcm  India,  iv.  1361 
pelves  of  natives  of,  s.  l-X). 
causes  of  the  tendency  to  extinction  In  the  aborigines 

of.  iv.  U4I.  1365. 
Western,  cranium  of  a  oative  of,  Iv.  1320. 
Autumn^  why  in  some  latitudes  less  dangerous  than  spring, 

ii.  681. 
AVBS.  1.  116.265. 

absorbent  system,  i.  827. 
ciliary  motion  of  birds,  1. 681. 

circulation,  organs  of,  vascular  system— heart,  i.  329. 
arteries,  1.  332. 
veins,  1.  338. 
chyliferous  system  In,  I.  GOl. 
digestive  organs  of  birds,  s.  301. 
stomach,  s.  301. 
cpsopbanut,  s.  301 . 
ingluvies  or  crop,  11.  II ;  s.  301. 
proper  stomach  or  proveutriculus,  s.  801. 
glsiard, iL  11 ;  s  301. 
intestine,  s.  301. 
glands,  i.  325. 
divisions  into  orders,  1,  266. 
fossil  bones  of  birds,  i.  2K9. 
generation,  organs  of,  1.  3.^8 ;  U.  431. 

compared  with  those  of  quadruped*,  U.  453,  note, 
male,  i.  353. 

spermatnsoa,  it.  112 ;  It.  477. 
lemale,  i.  3.S5. 

relation  of  the  ova  to  the  ovary  of  birds,  s.  M. 
deuiled  description  of  eggs  of  birds,  s.  60. 
quantity  of  matter,  composition,  Ac.  s.  60->63 . 
structure  of  the  external  parts  of  the  egg, 

s.  50.  63. 
chalaise  (grandines),  ••  64. 
formation  of  the  external  or  aeectsory 

parts  of  the  bird's  egg,  s.  65. 
ovarian  ovum  of  birds ;  ovulum ;  yolk  and 

its  contents,  s.  6K 
mlcroscnpic  structure  of  the  ovum,  s.  71 . 
yellow  or  external  yolk  substance,  i. 

71. 
substance  of  the  cavity  and  canal,  s. 

72. 
dcairicula  and  cumttliu,  •.  73. 
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I'dNriinr.H  A  —  cotifimird. 
uri,MiiNt)(  iiidCloti,  I    7<  0. 
skill  ,in  I  ifN  ;i|»iiiiir|. !!,'.••;,  i.  7"'). 
I .   IP  mill-,  1.  Tl'n. 
'1.  siphdn*.  i.  7('7. 
3.  sliill.  I.  7i'7. 

cariiiiial  •■ds,''".  i.  7i'''<. 
tjiiUMiil  stnirturc,  i.  7'^7. 
Iiiiij:!'.  i.  7'17. 
lij^Miiwiif,  i.  7'  **. 
v.ilvc>.  siirr.ic.N  of  tin*,  i.  7in. 
ixtorn.il  siirtart',  i.  710. 
I.  til.-  Iui.)k>,  i.  710. 
'I.  the  h.-llv  oftlif  vhell,  i.  7ll. 
3.   th.-  .Mlf,'.'-s  1.7)1. 
•1.  tlic  liiiitil.i,  i,  71 1. 
.'■».   111.-  rots,  let,  i.  711. 
iiittrnil  'in r.uc.  I.  71"^. 

fcinn.iti.'ii  of  ir.otlitT-of- pearl   and  of 

p)  .11  u,  1. 7ii',  i\'y 

Coricfiit'  ns,    or  (siinlo-caUuli,    iv.   h<i.     Soc    Prodi'CTS, 

Ai)\  KMinoi  s. 
foiiiul   in  tlu-  paunch  and   reticulum  of  Kuininanli.i, 

8.  :.:»><. 
pi.lypoMs.  in  the  hrart,  ii.  GIS, 

nl  pir.statr  ^,'1  mil,  IV.   j.'iH. 

('  ricu.'i\h-n,   ilt-pio.sioii  of  the  h.  art's  action  consrqucnt 

on.  I.  7J:5. 
CtniiliUnc's  ilrcaiO'*,  iv.  fj*-?. 
i'oud  i))<nts.  •Mnployiiu'iil  of,  iij  diet,  ii.  15. 
i'oniti//iS  of  rt'iiiur,  ill.  41. 

huine'ru>,  rxt'iiial,  i.  'JI7. 
iiittriial,  i.  •2l7. 
exle'ivo  ills  ot  huincnis,  ii.  lii'l. 
of  ihf  tibia,  ii    M>'<. 
Condyluiii  foraintn,  i.  732. 
povti  rior,  i.  I'.vi. 
anterior,  i.  732. 
prooe*,sr'>i,  i.  7:<i  ;  ii.  '1V>. 
Com/i/lopcdii,  1.  '21'}. 
i'.'Ujtrva  foMliiialis.  arr;ui;;;oinent   of  the  sexual  rPi>roduc- 

tive  nrt^ius  of  thi-,  s.  'JJO 
l\>nffrr.nf  Ali:a\  S,-c  Ah^iP  ;  HriMlolM'niov,  VkoetaIILF. 
Conjiiix  ol  Maji'iidle,  antcii.ir,  in.  TiH). 

infiTior,  lii,  (lio. 
po.sterior.  iii.  f..W.  GJO.  r,«<S. 
supi'i  ior,  lii.  ♦;4i). 
(' )rj/j<'«»7<// deformities.     S.-i'   I'i-h  \  i  ol..  (iV. 
(■o//.4,'i'r,  t":i  .lie  ot  tlie.  iv.   1  1  ITp. 
i'tiri^rsnon  oi  the  li\er,  iii.  IH3. 

a.  ^'eiieral  conu'e>,tioii,  iii.  l**!. 
A.  h<  patu   \  eiioiis  e  iiu'e^ti'Mi.  iii.  1^*1. 
('.  port.il  Venous  roiue>tion.  iii.  I'^l. 
of  tlie  vi'ii(Hi>  .sinuses  of  iiie  Npiiial  Cord,  iii.  713. 
eo'!\  iiUioii*.  ill.  713. 
>^pin.il  apoplexy,  lii.  713. 
(\mnliihiiti'  t;la!itls.  i.  23. 

Ci'Ufin^(i//i>u,   iri'stinet   of,  lioth   in   mm   and  in  the  lower 
aniinaU.  iii.  IG. 
iniperfeit  .tioeieties  of  insects,  iii.  l«J. 
lor  >ocietv  aliMie,  lii.  Hi. 
of  males  ill  the  pail  in/  se.i-;on.   iii.  Id. 
for  emi^'ratiii^'  tot;eth  r,  i  i.  lt». 
for  feediiit;  to.uether,  in.  IG. 
for   some  common    work,    advanta^M><)U«    to    the 

community,  iii.  I('). 
o<-ca>ional  a-soriation,  iii.  17. 

of  hi^jlicr    .iiiimais    for  various  prfrposes, —  grega- 
rious aui'H.tlH,  ill.  17. 
Cnni  vascnlosi  of  e|»i(lidymis,  Iv  ''70. 
I'dniciti  app'iidaKes  to  he. id  ol  I'leropod.i,  iv.  17"'. 
Omniin.  u>e    *if,  in   cai.es   of    muscular  disturhance,   iii. 

721.  II. 
Coujtintt  d  tendon*.,  the.  i.  fi. 
{.'uiijiinctira  (in  iiiinian  auatonjy),  ii.  173.  170;  ill.  83.     See 

I,A(  IIKYMM.  OlO".  \NS. 

structure  of,  ii.  I7G. 
Conjuncfirftn,  lii.  >*«'). 
i\nn)cliilw<,  a  (;••>>"•''  ol  llotifera,  iv.  402, 
('nuof'i./iis  \olvo\.  a  species  of  I{otifera,  iv.  40),  rt  scq, 
I'lino'd  uT  pyr.imid.il  lit^.inieiit,  iii.  104. 
('  'tisLtfciirr,  in  or.aniMd  and  unor;:aiil«ed  bodies,  i.  111'. 
(\>tnt)  ictioJi  of  liie  aliiiunlary  can.ii,  .s.  |ol. 
cau.ses,  s.  411 1,  40,'). 
of  (he  aorta,  i.  I'jI. 
d'n.sti ic/of  ani  nui.sele,  i,  17G. 

iothmi  laiicium  niu'c'.e,  iii.  ;i.">2  ;  iv.  1133. 

lel  iti.tns  and  action,  iii.  ;i.i2. 
phar>n^'i>  miiseh',  iv.  Ilii'^. 
pharv  nu'i.s  miiscle,  inferior,  iii.  102, '.t4ii. 
niedins,  iii.  'ip;. 
superior,  iii.  '.tHi. 
va<.'iiiiv  muscle,  i    I7>* ;  s.  712. 
Cii.su/Hfidon  tubercular,  aphonia  a  symplom  in  c.ise?  of,  iii. 
nil. 
syiiip'ithetic   ulceration  of  tlie  trachea   ;ui<l   broiu  hial 
tubes  in  eas<  s  of  (ubereiilar,  iii.  1  lli. 
<oM  i»\<  ni.iTY.  i.  7I»». 

1.  irritabilit),  i.  717. 

2.  vital  power  or  property  of  Irrirability,  i.  7I1». 

3.  conditions   acee^^sa  y    "to   the    (  out  r.ic  tile     power,    i. 

721 . 


('ONTR.M'TILITY  — ro*»/»wr/rr/. 

4.  laws    n'|ifulatiii>:    tiie   vital    p'..«»T»  of  ot:-.*     <■ 

po\v(•^^,  i.  7'2-l. 
com  lusions,  i.  "".^4. 
Co'itra(ii/i(i/  ol  mu.scU',  i  7K> ;  iii.  .',11'. 

ii  ii  a  prop,  rty  inlierent  if*  tm:«ru't'  6^f^  '  —  1  <•- 

trine  of  the  "  ris  in?iti  "  ol  ll.ili--.  m.  '■,• 
source  of  contractility,  whence  {i.rivc-.i.  .i'   ■ 
relation  of  coiitrat-t  n.y  t.^lh"  .'at^-.o.  j  .:• 

of  the  orgau,  iii.  ''2i'. 
Dr.  .Toiin  Keiil's  exj'er.me'itv  iii  .'•2'i. 
evidence  furni^heU  by  crrebrJ  Jh»ij  t«».  . 

521. 
corroborations     fiirni«hf-d    \>\    tb#    f- 1 
throughout  the  ariiiriAl  kin::-!  in  t"?  i  - 
supjdy  is  accuraiol y  proi^^rtu  -td  L<  U  • 
cular  irritability,  iii.  521. 
See  MfMTLAU  Mm  ion. 

ol  cavities  of  the  heart,  duration  of,  allT  df  j:'  . .    . 
GO**. 
Confraclwn.  or  .lystole,  of  the  aurirl'**  .ir  \  ap-t  rai  ..:•. 

heart,  ii.  Gtt2,  G03      See  He.\ut,  l'H\si..j.i.a.t  yj, 
Co}tus  arti-riosus  of  Woolf,  ii.  .'isl.  »#t//.  . 
Conrolutcd  tube  foriuinj;  the  I3  tiiphai.c  gUnd,  iii.  *b.  ^ 

L^  Mi'iivne  .SYSii  m. 
Cunvoiuiious  of  the  brain,  iiL  01*3. 

lunctions  of  the  t»-rebral  con\olur»on<,  iii  722  X 
connexions  of  the  fuucnon«  of  ihf  njuo  ii'.' 
functions    ol     the    cerebral    c*)ti«o.u.  n  v 
722  X. 
Dr.  Wigan's  doctrine  of  the  dujl:tTof  ili.ti-u-. 

722  Z. 
sensation,  iii.  "23  A. 
volition  and  attention,  iii.  723  A, 
sleep,  iii.  723  B. 
dreaming,  iii.  723  B. 
cema,  iii.  723  B. 
6omnanibuli'*m,  iii.  723  B. 
delir  umi,  iii.  723  B. 
fibres  of  the  centrum  ov.ile,  iii.  733  B. 
Convahiuns,  coupeiilioti  of  the  Tek>tl>of  U.e  Urais  ( 
queiit  on,  iii.  713.  72o  F. 
cause  of  the  convulsions  of  opiIep«y,  iii.  72l  G. 
of  the  ftetns  in  utero.  li.  321. 
Cookfu^j.  unit  rt-mce  of,  in  ilijie5tii>n.  ii.  \2. 

cheinical   chanps  induced  iu  lo^-d  bytbcin*-- 

cook i III:,  8.  31*0. 
roastinp  meal.  s.  31-0. 
boiling  meat,  s   31iO. 
sallinj;  and  <»m(.kin7  meat.  ».  391. 
Copfnas,  poison  fangs  of,  iv.  2**1. 
Copper,  iiieihod  of  determining  the  pr«-*enc«' of.  in  «>r.' 

sut. stances.,  iii.  su.'j. 
Copis,  physical  characters  of  the,  iv.  13'>7. 
C(/r  Ixjviiiuin,  li.  G31». 
Cmacv-acroTnifil  ligament,  i.  3.*i9. 
Luracobiachuilis    mu&cle,   i.    *2I7.   i:19.   3"9;   n.  I''-"' 

7.-)G. 
Curacoid  notch  (incisura  5emilunari.«,  lunu'a).  ii  I'i- 
process,  i.  351):  ii.  l')7  .  iv.  tCM). 
fracture*  of  the,  iv.  1><K) 
in  Carnivora,  i.  4f>).     See  Carni\or\. 
Coral,  red,  of   commerce,    (Corulliuiu   rubrure)   i» 

Ci'tnt  reefs,  formation  of,  it.  33. 

mode  in  uhich  coral  reefs  become  con»ertrd  into  ♦'i 
and  (itted  tor  the  abode  of  man.  iv.  Xi 
CurnllidtT,  or  cortical  polxps,  a  family  of  ruiyK»i«ra,  i» 
30. 
char.tcter.s  of  the  family,  iv.  VJ. 
genera,  Iv.  19. 

Coral  Hum  rubrum,  iv.  31. 
I.S18  hippuris.iv.  31. 
ova  of,  s.  [127.] 
CordiJ\mn  tei.don,  ii.  2  ;  ir.  324. 
Corn,  considered  a<  an  elementary  substance,  $,Ci1- 
constitucnts,  g.  31*3. 
bre.id.  5.  3113. 
CojTi-tields,  ravaites  of  the  nirc-woma  in  th*.  ii.  ^''•' 
Coruta,  ii.  I7■^ — 177. 

chemical  composition,  ii.  177. 
development,  ii.  \7'<. 
size  and  shape,  ii.  176;  iv.  1440. 
structure,  ii.  17.S. 

^k'ounds  and  diseases  of  the  cornea,  ii.  177 
conjunctival  co\eiing  of  (he,  iti.  ^7. 
opaca,  ii.  171.  177. 
traiisparens,  ii.  175.  1 711 
conical,  symptoms  of,  ir.  I4G4. 
Corniiuhi    laryngis,  or  tubercles  of    Stnfoiini.  n    ■ 

102. 
Corns,  hard,  causes  of,  li.  3.M. 
bolt,  causes  of,  li.  3.%3. 
on  ro«)ti  of  lingers,  ii.  hJl. 
Coinu  Aminonis.  lii.  t>7'^. 
Cortiiui  of  hyoid  bone,  greater,  iv.  1124 

lesser,  iv.  li;:4, 
of  lateral  Tentricles,  iii.  f>7A.     Sec  VtittTtcie. 
of  thyroid  cartilage,  iii.  UrL 
Ci'iittia  ciliaris  of  (.'Niii|»er  and  Zmn,  ii.  193. 

of  K'lans  penis,  iii.  1M4. 
Corotue,  i.  72X.    See  Frontal  houe. 
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Batkkrgut  nuritlmut,  or  Cape  mole,  anatomy  of  the,  i?. 

369,  et  afq. 
Batrackia,  adastof  Vertebrated  Animali.    See  Amphi- 
bia. 
ciliary  motion  In.  f.  6%— 630. 
digestive  organ«  of,  t.  301. 
lungf  of,  i.  '012, 

rfftrcts  of  (Itghtly  elevated  temperature  on,  iii.  3G. 
otaof,  1.51.  [91.] 

ttructure  of  the  ripe  ovarian  ovum,  s.  [91.] 
embryonic  development,  a.  [93.] 
yolk-iub«Unce,  ».  [93.] 
germinal  vesicle,  s.  [93.1 
vitellitie  membrane,  s.  [94  ] 
fonoation  of  theovam,  and  changes  in  its  progreii, 
s.  (9t.] 
pancreas  of  Ualrachia,  i.  91. 
pelvis  of,  s.  171. 
teeth  of,  iv.  885. 
thymus  gland  of,  iv.  1098. 
thyroid  gland  in,  iv.  1109. 
tongue  of,  iv.  1146. 
vocal  organs  and  voice  of,  iv.  1502. 
BaiM,  i.  594.    See  CRiitoPTEEa. 

hibernation  of  the,  ii.  764.    See  IIiBsnNATioN. 
organs  and  mode  of  locomotion  on  land,  iii.  455. 
pelvis  of,  s.  1(>4. 

of  the  ternate  bat,  t.  164. 
wings  and  powers  of  flight  of  the,  iii.  430. 

extreme  sensibility  to  touch  in  the  wings  of  the 
bat,iv.  1182. 
Brar,  dentilicm  of  the,  iv.  908. 

organs  of  voice  of  the,  iv.  1489. 
Braver  (Castor  fiber),  anatomy  of  the,  Iv.  370,  el  srq. 
Its  mode  of  constructing  its  habitations,  iU.  10,  11. 
digestive  organs  of  the,  s.  303. 
organs  of  voice  of  the,  iv.  14*J2. 
unne  of  the.  iv.  IS80. 
Weberlan  organ  in  the.  iv.  1419. 1428. 
Brrf  ta,  chemical  charat-ters  of,  it.  233. 
Bee$  (Apldc).  ii.  W.5. 

food  of  humble  and  hive-bees,  ii.  8G5. 
sttiig  of,  lateral  view  of  the,  IL  99'i. 
wings  of,  iii.  4ta. 

powers  of  fl  ght  of  bees,  ill.  433. 
preclaion  of  the  straight  line  in  which  they  return 
home,  iii.  423. 
mode  used  by  collectors  of  honey  to  discover 
bfe%*  ne«U,  111.  423. 
bive-bees,  instincts  of,  iii.  18. 

in  the  construction  of  their  hives,  iii.  18. 

In  their  out-door  operations,  iii.  19. 

in  feeding  ihelr  young,  iii.  19 

In  their  devotion  lo  their  queen,  iii.  19. 

deviations  of  the  Instincts  of  bee.«,  and  their  ac< 

commodation  to  circumstances,  ill.  19. 
murder  of  the  drones  on  the  approach  of  winter, 
hi.  ». 
buroble  (Bombus  terrestris),  thoracic  spiracle  of  tli*-, 
iv.  I-Md. 
A  rt-Toot,  considered  m$  an  article  of  food,  a  395. 

composition  of  beet-root,  s.  395 
Bretieg,  Ii.  H.M>. 

characters  of,  il.  859. 

tribes  and  suu-tribcs  of,  11.  (U9,  860. 

various  species  of,  II.  ^V9-863. 

aMoclatiun  of  the  males  of  Hoplia  argcntea,  Iii.  16. 

instance  of  menul  operations  in  the  proceedings  of  one. 

iii.  21. 
mode  ol  flight  of  the,  iii.  421. 
nervotts  system  of  the.  ill.  610. 
BdeMimg,  or  simple  eructation,  s.  3l6k 

causes.  s.SI6. 
BriemmHes^  or  thunder-stones,  I.  ."^20. 
BfUodomMOt  use  of,  in  case  of  muscuUr  disturbance,  iii. 

ItX.  H. 
Brrhtr  races,  characters  of  the,  Iv.  1357. 
Brrhermet.    See  Bardbra, 
B^roe  pileus,  I.  19;  iii.  533. 

organs  of  locomotion 'of,  I.  38. 

otode  of  progression  of,  til.  433. 

question  whether  it  has  nervous  filaments  or  not.  Hi. 

ttnictnre  of  the  Integuments  of,  s.  485. 
Brxaar  stones,  formation  of,  in  the  stomacli  of  the  chamois, 

t».  *b\  s.  538. 
Bt€r^  (rmorls  mnscle,  iv.  61 . 

fiexor  cubiti  muscle,  1.  216,  317.  359 }  tl.  63.  ir.3. 2&I. 

363 ;  iv.  575.  756. 
flexor  cmris  vel  femorls  muscle,  111.44;  iv.  1118; 
s.  137. 
BtnpUml  groove  of  humenis,  11. 159. 

tuberosity,  or  tubercle  of  the  radius,  1{.  If  3. 
Btcorme  llgamenturo,  I.  360. 
J?irwj|pirf.  or  mitral,  valve  of  left  ventricle,  il.  5H3. 
UiLe,  i.  127.  S74. 

method  of  analysing.  Hi.  81 1, 
analyses  of.  1. 374,  97.'i. 

bile  of  Vettebraia  and  Invertebrats,  itl.  176. 
biliary  calculi,  or  gall-stones,  i.  376. 
wialysis  of,  I  v.  H\ 
See  alio  Colcw/i,  Biliary. 


BiLB  —  conlinued» 

colouring  matter  of  bile  n«>arly  identical  with  certain 

normal  elements  of  the  blood,  iv.  460. 
expiiUion  of  the  bile,  iii.  180. 
quantity  secreted,  iii.  180. 
secretion  of  bile.  iii.  178. 

anomalous  opening  of  the  portal  vein  into  (he  vena 

cava,  ill.  178. 
effects  of  the  suppression  of  the  excretion  of  bile, 

ii.  150. 
metaslasia  of,  iv.  462. 
uses  of  the  bile.  Hi.  181. 

share  taken  by  the,  in  the  process  of  digestion  s.  399. 
pathological  anatomy  of  the  liver  — disorders  of  func- 
tion, iii.  194. 
alterations  in  chemical  property  of  bile,  til.  \9\ 
alterations  In  physical  properties  of  the  bile,  iii. 

195. 
biliary  calculi.  Hi.  195. 
entosoa,  iii.  19^. 

suppression  of  secretion  of  bile,  iii.  195. 
biliary  congestion,  ill.  IM7. 
efft^ts  of  otwt ruction  on  the  gall-ducts,  ill.  187. 
biliary  redundancv,  cause  of,  L  416. 
BUiary  ducU.  ill.  169.'  See  Hepatic  duct ;  Livbk. 
plexus,  lobular,  iii.  498.  502;  iv.  451. 
apparatus  in  various  animals,  iv.  445. 
Biliary  system  of  Gasteropoda,  ii.  388.    See  Gaiiiro- 

PODA. 

in  Crustacea,  i.  77't. 
Bimanet^  a  genus  of  Saurians,  iii.  543. 
Bmontte  of  protein,  Iv.  163. 
Bipapiiiaria,  a  genus  of  lunicata,  iv.  1188,  et  uq* 

characters  of  the  genus,  Iv.  1188. 
Bird-iice  (Nlrmlda;),  Ti.  868. 
Birds,  fossil  bones  of,  i.  289. 

fat  of,  chemical  characters  of,  il.  234. 
See  Avcs. 
Biskari^  mental  and  phvsical  characters  of  the,  Iv.  13M>. 
Bite*,  milk  of  the,  iii.  :-6i. 

analysis  of,  iii.  362. 
BivetUral  lobe  of  cerebellum,  lil.  689.  693. 
Btackbirdi,  their  mode  ol  walking,  iii.  451. 
Uladi^bk  (in  anatomy  generally),  i.  376. 
BLAODEa  ur  Urinb  (normal  anatomy),  i.  376. 
urinary  bladder  in  man,  1. 377  ;  iii.  922. 
capacity,  L  378. 

media  by  which  It  is  held  In  Its  position,  i.  3K7. 
peritoneal  investment,  iii.  044. 
membranous  lamins,  or  tunics,  of,  1.  3^0. 
1.  serous  or  perituocal,  i.  3801 
3   mucous,  1.  380. 

3.  muscular,  1.  380. 

4.  <teep  cellular,  1.  384. 
organisation  of  thi*  bladder,  1.  386. 

a.  arteries,  I.  386. 

b.  vcint,  i.  386. 

r.  lymphatics,  I  387. 

d.  nerves,  1.  3X7. 
regions  of  the  blaiider,  i.  379 ;  Iii.  rf23. 

anterior  region,  I.  379. 

inferior  region,  1.  379. 

lateral  regions,  1. 379. 

posterior  region,  1.  379. 

superior  region,  i.  379. 
trigone  of  the  madder,  I.  385. 
shape  of  the  bladder,  L  377« 
uvula  of  the  bladder,  1. 38.S.  386. 
urinary  bladder  in  other  animals,  i.  377. 
Bladubr,  UainABY  (abnormal  anatomy),  i.  389. 
congenital  condititms,  1.  3*^9. 
of  foetus  in  iitero,  ii.  335. 
absence,  1.  3H9. 
extrophy,  or  extroversion,  I.  391.  508;  11.  691. 

a  cause  of  spurious  hermaphroditism,  iL  691. 
congenital  fissure  of^the,  iv.  951. 
ectopia  vesicc  urinaria,  Iv.  951. 
inversio  vel  prolapsus  vesicse  urinarlse,  Iv.  953. 
numerical  changes,  i.  389. 
persistence  of  the  urachus,  1.  393. 
plurality,  i.  390. 
septa,  I.  390. 
acquired  changes,  I.  393. 

changes  of  capacity,  1.  391. 

decrease,  i.  394. 

increas  •.  1.  31i'n 
flstulse.  I.  3!>8. 
fungous  tumours,  1. 401. 
hemorrhage  from  the  bladder,  i.  401 . 
hemic.  1.  dD5. 
idinpathtc  softening,  1.  ^9^, 
inflammation,!.  7i,^u 
introvevkion,  l.  395. 
paralysis.  1.  403. 
rupture,  i.  398. 
sarculi  or  cysts,  1.  393. 
schirrus  and  cancer,  I.  V3. 
spasm,  i.  403. 
varices.  I.  4(12. 
symptoms  of  stone  In  the  bladder,  721  H. 
tai'ping  the  bladder,  lit  <«2:t. 
operation  of  lithotomy,  ill.  933. 
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CoNciiii  f.H  \  —  Continued. 

<>rv''i""»<>f  'notion,  t   7'-^^. 
skill  an  1  it^  npixiHi.i^i.-.', 

1 .  m.uitlo,  I.  7i'-"K 

2.  >ij>honb,  i   707. 

3.  shell,  ».  7('7. 

c;ir«iinal  i-iI't.^,  i. 
enieial  »triuMuri 
hinni-,  i.  707. 
|i;;aMitnt,  i.  7'"'*. 
valvO'*,  8urr.ic>'>- 
I'Xteriia!  Mir 

I.    tlK-    ll 
'2.    tllH    \ 

3.  til-  < 

4.  tlM- 

5.  I  111-  > 
internal  »i  1 

format 
))(  .11 
Concriiiunn,    or  ii<riulo-t;  1 
Am  tsTiriot"*. 
foiintl    ill  tin'  i).mn(h    i 

8.  :>.w. 
polypous,  in  tlu?  hoart 
of  proslati"  j;1.iihI,  iv.  I  1 
C'<iicu.s.si>'n,    ilipr»'>su)n  <>' 

on.  I.  7i;<. 
CotiitiHitc's  (lroani«,  iv.  0-' 
{'(iHiiniiHts.  i'inpl"yiiK'nt 
i'oudi/U-s  of  ft-niur.  iii.  41. 
humerus,  (>xt<rnal.  1. 
iiitrrn.il,  i 
extonsoi  in<  of  hi 
of  the  tibia,  il    iM. 
Condyloid  foramen,  I.  73'.' 
potcrior.  i.  7.' 
anterior,  i.  73"J 
processes,  i.  '!'•'>-  i  ii«     ' 
Coudt/Joprdd,  i.  '24'). 
i'.nijnvn  fonti"alis,  arr. 

live  «trnan<  of  the,  s.  '-     ' 
Conjerviii  I  Alpif.  S,-e  ,/ 
CovJIkx  ol  Maj.MuliC',  an     1 

in 

P' 

Sll 

Cmpenifnl  lU-fonnities.      • 
I'ohiicr,  tonv'uc  of  the, 
Ciinfit'Sfion  of  the  liver 

a.  tieneial  con,      1 

A.    hepatic   VIMK 

c.  portal  vcno 
of  the  vcno\i!»  sinu 
coMvnl-iion«i.  i 
spinal  apople 
Covglofmti-  {ilaiuls.  i.  '.' 
i\mg}t-^(ili<'n,   instinc 
animals,  iii.  l*">. 
imperlV'ct  societi* 
for  tocifty  ah 
of  males  in  ll 
foreniiKratin 
for  feeiling  t-        1 
for   some   ci         I 

community 
occasional  a 
of  hi^h'-r    a!         i 
rious  ani'i 
Coni  vasrulosi  of  opi         1 
Conical  appendages 
Coinurn,   use    of,  Jr  > 

721.  II. 
Cotijoimd  tenilon.", 
Cuujitnctiva  (in  hui 

La«  IIRYMAL 

structure  o|.  ii. 
Cotijniictivitis,  iii.  ^ 
Conochi/tvs,  a  jjenu' 
dmocfiilus  v(»lvox, 
Conuid  or  pyramid 
(•.n-f/i/CHCC,  in  or>;  I 

Cou$trictiuno{X.\\i 
causes,  s. 

of  the  aorta,  i 
Crust rictor  aui  m  i 

isihnii  fanciui 
relations 

phary  ngis  >»hi  ' 

pharynxii  m 


vajfiiin'  mus< 
(\iuxum/»/iun,  tu' 
ll'.». 
sympathetic 
tubes  in  ci 

('oSrR\l  TILITY, 

I.  jrritabil' 
'2.  Tital  po 
3.  conditit 
721. 
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Bo<«B  (pathological  eondUtoni  of)  —  continued. 
mortification,  i.  4.^3. 
necrosis,  I.  453. 
exroliation,  i.  453. 
scrofula,  I.  454. 
suppuration.  I.  448. 
sjphtllt,  1.  450. 
ulceration,  i.  450. 
Class  III.  Structural  diseases,  i.  457. 
cancer,  i.  463. 
bloody  celluUtcd  tumour  within  tlie  bones,  i. 

464. 
axottosis.  I.  449.  458. 
fungus  bsmiatodes,  i.  4G3. 
encnondrums,  or  osteosarcoma,  It.  132—134. 
spina  Tentosa,  1.  457. 
softening  of  tlie  osseous  framework  of  the 

body,  IT.  713. 
permanent  callus,  or  osseous  tissue  produced 

for  the  reparation  of  Injuries,  iv.  141. 
osteoma,  or  abnormal  ossifications,  ir.  134. 
acctdenU,  i.  154. 
Bottr$  In  particular :  — 
ankle-JoloU,  1.  151. 

ataormal  conditions  of,  i.  154. 
astmcalut,  I.  l.SS:  iu  339. 

structure  and  deTelopment,  ii.  339. 
basilar,  i.  726.  ?33. 
of  carpus,  or  wrist,  ii.  805 ;  iv.  1506. 
development  and  structure,  ii.  506. 
of  first  row,  ii.  505. 
of  second  row,  ii.  506. 
clavicle,  ii.  IM. 

structure  and  development,  ii.  156. 
coccyx,  s.  ISO. 
of  cranium,  1. 795. 

articulations  —  sutures,  i.  736. 
development,  1, 741. 
divisions,  1.  7S5. 
surCices,  1.737. 
abnormal  conditions,  I.  744. 
cuboid,  ii.  340. 

structure  and  development,  ii.  341. 
caoHfom.  of  carpu<,  it.  605  ;  iv.  1506. 
of  tarsus,  external,  il.  341. 
Inlernal,  ii.  .340. 
middle,  ii.  341. 
structure  and  development,  11.  341. 
of  ear.  ii.  546. 

development.  It.  560. 

positl«>ns,  connexions,  and  articulations,  Ii.  547. 
of  elbow-ioint,  ii.  65.  78. 
diseasesof  tiie,  ii.7& 
ethmoid,  i.  738. 7*29,  730 ;  iii.  721,  725. 
of  face,  II.  2()7. 
femur,  Ii.  165 ;  ill.  44. 

structure  and  development,  H.  167. 
fibula,!.  151. 
of  fingert,  il.  507. 
of  forearm,  Ii.  163-164. 
fossil,  of  birds,  i.  2S9.    See  Avcs. 
frontal.  In  Carol vora,  Ii.  473. 
frooul.  i.  riS  ;  iii.  725. 
of  hand,  ii.  .^05. 
of  heel,  il.  339. 
huckle-booe.    See  Coecyt^ 
humerus,  i.  316 :  ii.  63.  66.  IfiO  ;  iv.  573. 
tajuries  to  the,  i.  363 ;  il.  69. 
Structure  and  develuument,  il.  161. 
hyoid,  ill.  105;  Iv.  n». 
incisive,  or  Intermaxillary,  II.  310. 
incus,  or  anvil-bone,  II.  546. 

development,  il.  560. 
Innominate,  s.  114. 
Intermaxillary,  Ii.  SlO. 
of  knee-joint,  iii.  44. 
lachrymal,  11.  213. 

structure  and  development,  ii.  313. 
lenticohir,  il.  547. 
lunar,  of  carpus.  L  849 ;  il.  505. 
malar.  1  738,729)  H.3I1. 

structure  and  development,  ii.  313. 
malleus,  or  hammer  Imne,  li.  510. 

development,  II.  560. 
maxillary,  mferior,  li.  313. 

sirurture  and  development,  li.  313. 
•U|iertor.  I.  72H,  739  ;  ii.  207. 

structure  and  devriopmeot.  11.  309. 
metacarpus,  ii.  WJ. 

first,  second,  third,  fourth,  and  fifth,  il.  507.  ^ 

structure  and  development,  li.  507. 
metatarsus,  11.  341. 

fiist,  second,  third,  fourth,  and  fifth,  ii.  343. 
structure  and  development,  ii.  343. 
nasal,  i.  739;  li.  3ia  313;  iii.  7v3. 

structure  and  development,  it.  313  ;  ill.  731. 
navicular,  of  carpus,  li.  505. 
occipiul.  I.  736  731. 

basilar,  process  of.  I.  736. 
development,  i.  7.li. 
oa  o«dpUis,  i.  367. 
oa  bftslUre,  i.  736. 733. 


Bjnet  in  particular  —  continued. 
OS  caicis,  or  heel-l>one,  il.  339. 

structure  and  development,  ii.  341. 
oi  epjictate,  or  triangular,  i.  744. 
OS  frontift,  I.  728. 
OS  hyoides  ill.  IM. 
OS  lenticulare,  ii.  547. 
OS  magnum,  ii.  506. 
OS  occipitis,  i.  731. 
OS  parietule,  L  73.S. 
OS  planum,  i.  7JI. 
OS  sphero-occipitalp,  i.  733. 
OS  temporum,  1.  733. 
OS  unguis,  i.  7S9. 

ossicles,  or  small  bones  of  ear,  li.  516. 
development,  ii.  560. 

positions,  connexions,  and  articulations,  ii.  547. 
palate,  ii.  310. 

development,  11.  31 1 . 
palatine,  L  728  ;  li.  210. 
parietal,  1.  735. 
angles,  I.  73GL 
borders.  1.  736. 
connexions,  1.  736. 
development,  i.  735. 
surfaces,  external  and  internal.  1. 735. 
patella,  or  knee-nan,  II.  I6H ;  iii.  45. 

structure  .ind  development,  ii.  168. 
pelvis.    See  Pklvis. 
pnalanget  of  fingers,  li.  507. 

structure  and  development,  it.  507. 
of  toes.  li.  343. 

structure  and  development,  li.  343. 
pisiform,  li.  .506 ;  Iv.  1123. 

ladius,  1.  349;  11.  65-67,  163;  iv.  238.  839,  150.% 
structure  and  develupnieut,  ii.  164. 
tubercle  of  the,  ii.  66. 
ribs,  iv.  1024. 
sacrum,  I.  367;  s.  120. 
scaphoid  of  carpus,  i.  349;  ii.  505;  iv.  1506. 
of  tarsus,  ii.  310.  343. 

structure  and  development,  li.  341. 
scapula,  ii.  156;  iv.  437. 

structure  and  development,  ii.  157.  159. 
semilunar,  or  lunar,  of  carpus,  iL  505 ;  Iv.  1506. 
sesamoid,  iv.  541. 
sphenn-occlpilal,  1.  733. 
sphenoid,  1.  786.  738;  ill.  72.5. 
asygos  process  of,  i.  255. 
si  apes,  or  stirrup.bone,  il.  547,  548. 
sternum,  iv.  1033. 
of  tarsus,  ii.  339. 

anterior  and  posterior  row  of,  li.  339* 
motion  of  the  tarsal  joinu,  il.  344. 
structure  and  development,  II.  341. 
temporal,  i.  733. 

conn«*xions,  1.  735. 
development.  1.  735. 
mastoid  portion,  i.  734. 
petrous  portion,  1.  7tt. 
squamous  portion,  1.  734. 
of  temporo'maxillarj,  iv.  997. 
Ubia.  i.  151;  ii.  168;  111.45. 

structure  and  development,  ill.  170,  171. 
oftoes.  ii.  342. 

phalanget,  11.  342.    See  PhtUanges. 
trapes ium,  ii.  606. 
trapeioid,  ii.  5C6. 
turbinated,  inferior,  li.  813;  111.  725. 

structure  and  development,  11.  313 ;  iii. 
725. 
middle,  iii.  734. 
superior,  ill.  784« 
ulna,!.  849;  ii.  65,6(i.  164. 
fractures  of,  li.  69. 

structure  and  development,  11.  163,  164. 
unciform,  ii.  506. 

vomer,  or  ploughshare,  11.  313;  Iii.  735. 
structure  and  development,  ii.  313. 
whistle-bone.    See  Cocc^m^ 
of  Mrrist.Joint,  iv.  1506. 
Bone-eamet  ofWelllagtoo  Valley,  Australia,  Hi.  8*i9.  note. 
Boring  flies,  ii.  865. 

Bos,  vocal  organs  and  voice  of.  iv.  1494. 
Bostricidit,  ii.  863. 

BolAriocrpkalu*  iatus,  an  Entotoon  of  the  human  ImhIv. 
111.  130. 
mode  of  reproduction  of,  s.  37. 
BoirjfUidse,  or  Atcidi*  eomposit*.  a  family  of  Tunlcata, 
iv.  Il89,ef  srf. 
characters  of  the  family,  iv.  1189. 
genera,  Iv.  118*1,  lil*a 
BoiryUinn,  a  tribe  of  Tunicata,  Iv.  1 191 ,  rt  irq 
characters  of  the  tribe,  iv.  1191. 
genera,  iv.  1191. 
BotrpUotdfi^  a  genus  of  Tunicata.  I  v.  Il9i,  et  $rf. 

characters  of  the  fftnus.  Iv.  1 191. 
Botr^tittt^  a  genus  of  Tunicau,  I  v.  1 191,  e/  srq. 

characters  of  the  genus,  iv.  Ii91. 
Bo9idit,  a  sub-order  of  Mammalian  quadrupeds,  s.  508. 

anatomical  characters  of  the,  s.  508.  rt  $rq. 
Bovitta  giganteum,  rapid  development  of  the,  Hi-  744. 
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C'lM  NirM,  bonrs  of —  cnnliiiuni. 
(i.  |iiirietal  l)Oiu',  i.  73'>. 
aiiir  !»*<•,  i.  7.'<»). 
h.niers.  i.  7HG. 
iMiiupxions,  j.  736, 
(levcl<)piiifMit.  i.  7.'i'». 
«urf;u«"i,  oxtcrniil  and  intornal,  i.  T^."'. 
bono*  of  tlu',  nu'dia  by  wliicli  sounJ  is  commiinicatoil, 

li.  r>»is. 
circiilaMon  witliin  thf>,  I.  07'*.    Sin-  Ctnci'LATioN, 
blood-vi-ssfls  within  the,  i.  r»7H. 
motion'.  (■bsorvabU;  at    each    arteriiil    puliation, 
i.  <>7H. 
di-vcl  'piiKiit  of  tlio  rranial  bonos,  i.  741. 
di^i'^io^s  oT  iho  cranial  hone?,  i.  7"-'t. 
basr,  i.  7 "20. 

anterior,  i.  73(>. 
niiildlo,  i.  73i». 
(xistorior,  i.  "iyii. 
r  ilvaria,  i.  725. 
otciput,  i  7'2.">. 
sinciput,  I.  7-'>, 
tctnplcs,  i.  7"2.'j. 
vertex,  or  brcsmn,  i.  7'J'». 
nica'^iircnu  nts  of  liu'  <  r.ininin,  i   730. 

capa<ity   and   wcii^ht    of  the   .skull  of  the  N'ciro, 
iii.  «,<;(;. 
and  ol  other  races,  ij.  Ca\C\. 
anatomical  iliircr.'nco   of  I  In-  fr.mium  by  wl.irli 
the    several    races   of    mankind  arc  ltl^l<ll- 
pnislicd  from  earh  oili-r,  iv.  l^l'J. 
proL'n  ithoiis  type,  iv.  i:>j|. 
p\rainiilal  tyi'C,  iv.  I32i. 
oval  or  rliiptic  tvpt-,  iv.  n-23. 
lUf  isin<'mrnts  of  t!.e  cap  uity  of  the  cranium 
of  di(T(  rent  racc>.  iv.  1,1'JI. 
mochanical  adaptation  of  the  cranium,  i.  74'.'. 
surfaces  of  the  cratiium.  i.  7.)7. 
ext«'rnal  ^iurface,  i.  7'57 
inferiijr  rcL'ion,  i  7.<7. 

aut'-rior  divisi-m.  i.  7.'17. 
niiddli'  di\  i-io'i.  i.  73'<. 
]i)<-t'ri<)-  divi>i(>n,  i.  7.iS. 
latfral  re^-ion,  i.  T.',^. 
snperior  region,  i.  737. 
internal  surface,  i.  73'*. 

corrc'ip'mdi  tu-o  of  the  exlcrnal  aad  internal  -ur- 
t.ucx.  i.  73  '. 
the   er.-iniuin    a    distimtive    cli  ir.n  tei  i.-tic   of  the    su- 
juriority  o[  nnin.  iv.  ll"'''. 
erat  iiun  of  man  compart  il  uith  tliat  o(  ilo-  louir 
anneals,  iv.  Vi'Xi. 
ahnortn.d  condition*  of  (he  cranium,  i.  711. 
aophalia,  i.  711. 
adhe-iion,  i.  71'i. 
<'aru'<,  i.  7I*"> 
«haii«,'es  from  age,  i,  7l'». 
cn(i|)haloccle,  i.  741. 
cvolutitui,  ins\ifficient,  i.  741. 
exostosis,  i.  7  i.\ 
ii  tlainmatii»n,  <trects  o*".  i.  715. 
mednllary  sarcoma    i.  7  IG. 
necrosis,  i.  7  b>. 
os^a  Wormiatja,  i.  711. 
sutures,  ohliter.uii^n  ofthe,  1.  Til 
persistence  of  ceri.iin.  i.  7M. 
Kymmetry,  want  of,  i.  7-4. 
tiuckeninp.  extraor<linary.  i.  71"). 
tlnnne.'s  of  the  pari' tes  (hydroc  ph.iln>),  i.  741. 

extraordinary  thinnes<,  i.  7J'». 
congenital  deformity  of,  iv.  y.>l. 

acrania,  iv.  'j.')!. 
injurieit  of  the  cranial  bones  of  the  ftctus  in  utoro, 

ii.  3>l. 
rraui  il  tunu>nrs  of  the  ftvtu.s  in  utero,  ii.  321. 
See  Tru\roLo(.Y. 
An^erican  cu>iom  of  alterinc?  the  form  of  the  skull  by 
artifjcial  coinpr<-sNion.  iv.  bUiO. 
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lomy).  i.  74t>. 
divi'^ion  into  rcfrions,  i.  7in. 

I    occijuto-fri'iifal  r<gioiis,  i.  747. 
arteri<s,  i.  7  is. 
intet^innenl.  i.  747. 
fiymi»athies,  i.  74S. 
museh  s,  i.  747. 

corrotrator  <upercilii.  i.  74** 
occipilo-lront.ilis,  i.  717. 
nerves,  i.  7  IH. 
]>ericr  iniuip,  i.  7 IS.  7  1''. 
sulxutaneous  tissue,  i.  717. 
veins,  I.  74H, 
II.  femporo-j)arietal  region,  i.  71'V 
ail<  ruis,  i,  7.pt, 
lymphatics,  i.  710. 
muscles,  i.  741i. 
nerve«.  i.  7  \'J, 
pericranium,  t.  719. 
temporal  (a<«'ia,  i.  740. 
veins,  i.  740. 
Ck^mdm  (comparative  anatomy,)  i    721  ,  iii.  Si,""). 
bonei  of  the  cranium,  iii.  h-jh—B '.3. 


tut:   (surf;ical  .ina- 


? 


.ii2. ; 


r-r' 


(iiAMrM  (coir.p.  anat.)— fp»/./J«/t/. 
d'^fmitiou,  I.  724. 
description,  i.  724,  725. 
in  Ave»,  i.  725. 
in  Maiumifera,  i.  72.\ 
in  IMsce*,  i.  72h. 
in  Repillia,  i.  725. 
Craspcfoiomn,  a  genua  of  Mjriap«^.ia  iii.  M^-,  i"" 
CrasfH'ifosomnda:^  a  family  of  Myi  ;:ip..iii,  in.  H'j 
CrassaiucHtum  of  blood,  aualyns  o',  1.  413. 
Craw,  or  crop,  of  bird*,  funv'tious  of.  u.  1!. 
Craw-Jis/i,  river  (A&tacus  fluviatilis),  o»ua  o.".  « 

«  /<'. 
Crewi'.strr  muscle,  i.  G ;  Iv.  P**?.  9*1  &sn. 

ac  ions  of  the  mufecle,  iv.  1»»6. 
Crcophilus  maxillo*u«,  or  rore-be«tle.  ii.  *^''». 
CrcpuscuJtiru!,    ephingea    or    hxwk-ne.tli»,   2   r'l': 
ln<ecis  of  the  order  Lepidoptera.  li.  vVi. 
characters  of  the  $-ectioa,  n.  smJ. 
Cn'st  of  the  diurn,  s.  114. 
of  the  pubis,  6.  1 15. 
sa(  ral.  s.  110. 
of  tibia,  or  phin.  Iii.  -15. 
Crt'tins,  j:oItie  of,  hemlit-jry,  ii.  471. 
Ciihrifonn  process  or  flate,  i.  73C'. 
C/i'>K>sc  macula,  ii.  5-%. 
Cribrunf,  i.  73'J. 

foramina  of,  I.  731. 
Cnclt't,  house  ( Acheta  domestjca),  ii  ''""I. 
powers  of  leaping  of  the,  in'.  <7l. 
organs  of  voice  of  the,  iv.  IV'i'i. 
mole-cricket  (Gryllot.^lpa  vuUarkS),  ii.  is''l. 
Cr/ro-arytet»oid  articulation,  iii.  U  ^'. 

-aryteuoideus  posticus  muscl<»,  iii.  I'M. 

lat'  r  ilis.  iii.  uJi, 
-thyroid  articulation,  iii.  Iu4. 
ligaments,  i.  2'»1  ;  iii.  KM. 
lalernl,  iii.  ]b5. 
artery,  iii.  573 
musclts,  iii.  101.  lO.'i. 
action,  iii.  |(»>. 
-tracheotomy,  0|H?ration  of,  iii.  r>74. 
Cricoid  cartilage,  iii.  JOl. 

C'//."f/u//?<rrt  tendaium,  or  contraction  of  the  '. 
diseas'r  of  the  palmar  f.\sci;i.  ii.  "JmI.  ■)17.    -''. 
Crista  galli  of  the  cthinoid  bone,  i.  7^0;  ni. './. 
ihi,  ii,  WO. 

mentalis  externa,  li.  213. 
interna,  ii.  214. 
urethrse,  iv.  12V2.     .See  L^i^jw/ k  .Ilinaji:,)*- 
Cristate  process  of  the  ethmoid  bone,  i-  7.^*.  7  »> 
Ciist(ii<l/a  niucedo,  ovum  of,  s.  52. 
Crccodilrs,  anatomy  of,  iv.  2f>»,  ct  St'q. 
musk  gland  of  the  crocotlilc,  iv.  325. 
atxiomen  in,  i.  1. 

organs  and  mode  of  progression  of  the,  iii. 
pelvis  of  the,  s.  171. 
iikeleton  of  a.  iii.  822,  ei  scq, 
teeth  of,  IT.  805. 
ttnigue  of  tlu',  iv.  llir.,  1147. 
vocal  org.ms  and  voice  of  the,  iv.  1.V2. 
CiocodilidiC^  a  family  of  b'e|  tili »,  iv.  2?i'5.  ct  stq. 
Crop,  craw,  or  ingluvies  ol  bird>,  use*  of,  i..  II ; 

«>f  insects,  s.  2jH. 
Cmfalus  duriisus  (rattlesn.ike).  anatomy  of  t'.t%  if. 

1 1  arq. 
Cioton  sebiferum  (tallow. tree),  1.5*. 
Croup,  or  acute  lar)ngilis  of  children,  iii.  11*^. 
age  at  which  it  occurs,  iii.  W). 
condition  of  the  lungs  and  brain  ia  f.it;l  '-i??*  '■' 

1W5. 
faUe  or  .'»drentitlou«  membrane  of  croop, i'i  H'- 
origin  of,  iii.  115. 
stages  of,  described,  ii!.  1)5. 
first  stage,  iii.  ll.'>. 
second  stage,  id.  115. 
third  or  la<t  stagv?,  iii.  IIG. 
bronchial,  s.  293. 

acute  asthenic,  of  .ndults,  or  diphthcrite.  iii.  117 
Cerebral.     See  Croup,  sp-ismoilic. 
spasmodic  croup  descrilied,  iii.  124. 
hypotheses  as  to  causes  of.  iii.  1-4. 
Croupy  or   diphtheritic   inHammation  of  tb«  a  ;"*  ' 

eana!,  s.  411. 
Ci  nrn  of  the  head,  i.  747. 
Crucial  ligunenrs,  i.  251. 
of  knee,  anterior,  iii.  4G. 
posterior,  iii.  40. 
Cru'JT  of  bbMul,  analysis  of,  i.  4I'». 
Crura  cerebelli.  li.  27(1  272  ;  i.i.  »w4.  677.  PS\  >'/i. 
ptxluncle*  of  crus  cerebelli,  iii.  6l»3 
inlerinr,  iii.  i>\i\. 
middle,  iii.  (i'.»3. 

superior,  —  processus    cerebelli  aJ  <<"•'''• 
cerebro-cerel)ellar  commi'-^nrc*,  w 
or  pedunculi  cerebri,  ii.  272;  iii.  (173.  67S.  i" 
clitoridls.  s.  138.  709. 

interna,  s.  712. 
of  the  diaphragm,  i.  11  :  ii.  3. 
penis,  iii.  912;  ».  I3«<. 
arteiy  of  the,  HI  934. 
Cnnwus  muscle,  nerve  for  the,  iv.  7^3. 
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Di'ii<£  McccMUB  -  continued. 
•ubCrndinous  burae,  iv.  SIC. 

cartiU^  corpuscles,  Iv.  St7. 
See  also  SvNOTUL  Mbmmranb. 
Bnrs^  mtucusa  around  knee-J  int,  iii.  4R. 

sjooTial,  of  traiporo-maalllary  articulation,  Iv.  937. 

of   the   wrist,  morbid  condition  of  the,    iv. 
1S'J8. 
Pur^aria,  or  purse  animalcule*,  iv.  13. 
Jiuskmum,  phviical  and  mental  clLiraclrrs  of  the  Busliman, 
IV.  1355. 
portrait  of  Bushman  femalr,  iv.  IV^. 
phTsical  and  psjrehical  characteristics  of,  iv.  1342. 
proved  to  be  a  Upgraded  c»ste  of  Hottentots,  vi.  1313. 
peculiaritj  In  the  growth  of   the   hair  of  the,   iv. 

1337. 
sise  of  the  pelvis  of  a,  i.  149. 
B'tfUr,  chemical  ptoperties  of,  ill.  390  ;  s.  392. 
considered  as  an  article  of  food,  s.  39'i. 

quantity  vhich  may  lie  consumed,  s.  392. 
Butterfliet  it.  866. 

characters  of,  ii.  RC6. 

ciianges  from  the  larva  state  Into  that  of  the  perfect 

Insect,  ii.  874,  et  Mtq. 
mode  of  flight  of  the,  iii.  421. 
common  nettle-butterfljr  ( Vanessa  urtlcse),  II.  876. 
Bmiffrin,  method  of  determining  the  presence  of,  in  organic 

substances,  iii.  798. 
Buizmfi  of  insects,  iv.  1604. 
BjfSMiu,  the,  of  conchiferous  Mollusca,  described,  i.  702. 


C. 

Cubba§e,  considered  as  an  article  of  food,  a.  995. 

composition  of,  s.  89A. 
C^hrit.  cranium  of  the,  s.  519. 
t'ackidat,  teeth  of,  iv.  Mi, 
C/i^dig,  ur  case-worms.  Ii.  665. 
Cadmcibranekiatat  mode  of  locomotion  of  the,  in  water 

and  on  land,  iii.  44;). 
Cifcai  artery,  i.  196. 

c  ^TvUiw,  or  blind  gut,  anatomy  of  the,  s.  362. 
situation,  s.  363. 
shape,  s.  363. 
serous  covering,  i  363. 
mucous  membrane,  s.  363. 
aperture  of  the  rseciim,  s.  863. 
ilro-csecal  valve,  s.  363. 
development  of  the,  s  402. 
Cecirggmtu^  or  para,  anatomy  of  the,  i v.  372,  et  srq. 
i\em*rm»,  mod«  of  reproduction  of,  s.  26. 
(  \ruiream  operation,  1.  9. 
iaiamarie*,  or  Teuthidie,  1.  531. 
Caiamms  scriptorius  of  fourth  ventricle,  iii.  693. 
Caiamdtia  granaria.  It.  8<n. 

its  ravages  In  graiiitries,  11.  862. 
C^Ltwtdria  longipes,  ii.  802. 
Caicanrai  nerve,  iv.  77  •. 

superior  and  inferior,  Iv.  770. 
I«<temal.  Iv.  770.    . 
Calcameo-mhoid  articulation,  IL  343. 

ligament  Internal,  ii.  343. 
plantar,  ii.  344. 
superior,  or  dorsal,  ii.  34.1. 
C^tearewu  deposits  in  absorbent  glands,  iii.  23.1. 
in  the  carotid  artery,  i.  494. 

contained  within  the  membranous  labrrinth,  — -  oto<> 
lithi  and   otoconia,  ii.  539. 
oOlce  of,  in  the  function  of  hearing,  ii.  567. 

In  the  ear  of  man, —  otolithl  nnd  otoconia, 
Ii.  A39.    See  Hkakino,  Organ  or. 
shape  in  man  and  In  the  luwer  auimah,  it.  539. 
use  of.  II.  539 
Calettnoma  polypary  of  Polypi fera.    S<^  Polypifrra, 
C^iicetitonfia^  a  grottp  of  Porifera,  structure  of,  iv.  6*). 
C*Uc»^t»^  biliary  calcail.  iii.  195. 

vanecies  of  biilarr  calculi,  ill.  I9'i. 
See  Biltarff  cakuii. 
to  the  bla«lder  of  the  foetus  in  utero,  11.  336. 
proximate  analyses  of  various  kinds  of,  ill.  805, 806. 
of  prostate  gland,  Iv.  1S9. 
urinary,  tv.  I2M. 

table  of  the  relative  freouency   of  the  different 
kinds  of  urinary  calculi  In  various  countries, 
Iv.  12M,  1285. 
litbic  acid  calculi,  iv.  1287. 
nulbt'rry,  or  oxalate  of  lime,  calculi,  iv.  1267. 
rvstic  oxide  ralcnll,  i«.  12h7. 
pnospbatic  calculi,  iv.  1287. 
alternating  calculi,  iv.  I2M8. 
mixed  or  compound  calculi,  iv.  1288. 
vascular:  phlebolites,  pblebolilhes, or  velO'Stones, 

iv.  i4oa 

chemical  analysis  of,  iv.  1400. 
origin  and  development  of.  iv.  1400. 
CmUwiomM  concretions  in  pancreatic  duct,  s.  112. 

in  the  gall-bladder,  or  otsiflcd  gall-bladder,  iii.  183. 
in  the  urine,  i.  394. 
Orj^of  the  leg.  formation  of  the,  Iii.  127. 

a  chararterittic  peculiar  to  man,  iii.  127. 
rtf{r«-foot  jelly,  h.  404. 


Catlidfna,  a  genus  of  Rotifera.  iv,  407. 

Ca//</Ari>,  a  grnuK  of  Quadrumana,  iv.  210,  et  »eq.    Sec 

QliADRIJMANA. 

chariicters  of  the  genus,  iv.  210. 
brain  i»f,  iii.  624. 
Cttlloiuni^  rorpiia,  iii.  668. 

CaUut,  permanent,   or   osseous  tissue  produced  for  the 
reparation  of  Injuries  to  bones,  iv.  141 
formation  of,  i.  444.    See  Adhesion  of  bones. 
Caloric,  animal.    See  HfAT,  Animal. 

Hnimal  and  vegetable,  comp4re  !,  1.  136. 
Calorifte  rays  of  light,  iv.  1437. 

function  of  animals.    See  Heat,  Animal. 
Valvar M,  i.  725. 
Vatycet  of  the  kidney,  Iv.  238. 
i'alycijform  papillae  of  tongue,  iv.  860. 
L'ambiiltt^  a  genus  of  Myriapoda,  iii.  546,  et  scq. 
Cambium,  ce|ihalic  and  thoracic,  of  the  ova  of  Arach- 

nidans,  i.  213. 
Camel,  cervical  vertcbrs  of  the,  s.  519. 
tongue  of,  s.  533,  534. 
cranium  of,  s.  513. 
dental  formula  of,  • .  506. 
skeleton  of,  s.  507. 
stomach  of.  s.  302. 

water  cells  of  the  stomach,  t.  302  507.  536. 
pelvis  of  the.  s.  158. 

organs  and  mode  of  locomotion  of  the,  iii.  451. 
pare  at  which  it  travels,  iii.  454. 
urine  of  the,  iv.  1280. 
Cameleon,  vocal  orgas  of  the,  1501 

CameUdee,  a   sub-order. of   Mammalian   quadrupeds,  s. 
506. 
anatomical  characters  of,  s.  506—508,  et  seq. 
general  character  of  the  dermal  envelope  in,  s.  531. 
CameLfpardalis.  s.  508. 
Camelu*  Bactrlanus,  vocal  organs  and  voice  of  tlie,  Iv. 

1494. 
Camera  liicida,  applied  to  the  microscope  for  the  purposes 
of  micrometry,  iii.  356. 
and  for  the  purpose  of  delineating  microicopic  ob- 
jects, ill.  356. 
Campagnoi^  or  short-tailed  rat  of  France,  iii.  17. 
Campanulatia  dichotoma,  i.  108. 
ova  of,  s.  [127.1 
mode  of  reproduction  of,  s.  19. 
Camphor,  composition  of,  iii.  152. 
Canada  rat  (Geomys  bursarius),  iv.  886. 
CanaJ,  alimentary,  basement  membrane  of  the,  Hi.  487. 
of  b'>dy  of  Fallopian  tube,  s.  6UU. 
carotid,  1. 734. 
chord*  tympani,  556. 
central,  in  the  spinal  cord,  is  there  a?  iii.  655. 

TIedeman  on   the  canal  of  the  spinal   marrow, 
quoted,  iii.  655. 
communis,  ii.  531. 
crural,  ii.  757. 

dental,  inferior,  Ii.  214,  215. 
Rustachlanus.  I.  734. 
femoral,  ii.  237.  240. 
incisive.  II.  20x. 
inferior  maxillary,  ii.  294. 
infra-orbital,  ii.  208. 
Inguinal,!.  7.  8.  12. 
lacrymo-nasal,  li.  208. 
malar,  li.  211. 
na«al,  iii.  725. 
of  Nuck,  Iii.  943:  s.  706. 
osseous,  for  nasal  duct,  iii.  9Ql 

anterior  and  outer  walls,  iii.  90. 
posterior  wall.  iii.  90. 
interior  wall,  iii.  91. 
palatine,  anterior.  II.  VOH. 
palatinus  t}'mi>ani,  li. 549. 
or  Petit,  ii.  K'3. 
sacra),  s-  118. 

stmicircular,  horiiontal,  li.  531. 
posterior,  li.  531. 
superior,  II.  531. 
spinal,  ill.  655 ;  s.  119. 
spinosus.  I.  786. 
tympanic,  il.  513,  544. 
Vidianus.  i.  727. 

vaivo-uterine,  s.  706.    See  Vaginm, 
CemaU^  cortical,  ii.  487-  491. 
IIaver«ian,  ill.  849. 
hepatic  venous.  111.  173. 
portal,  iv.  1414. 
secreting,  ii.  487,  484. 
semicircular,  development  of  the,  ii.  558. 
function  of  th'.li.  569.  577. 
Canalieulet,  lachrymal,  ill.  91. 
Canaltculmt  mastoldeus  of  Arnold,  11.  556. 
Canarfes,  their  mode  of  walking,  iii.  451. 
CMitcrr,  or  carcinoma,  I  v.  186. 
essential  elements  of,  iv.  186. 
enreph^loid  cancer.  It.  187. 
schirrus.  I  v.  I?7. 
colloid,  iv.  137. 
chemistrr  of  cancer,  iv.  137. 
composition  and  strticture,  1.  756. 
of  absorbent  glands,  234. 
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Cancer  —  eomtmtud. 

all^cilng  the  membnuiet  of  the  arinary  bladder,  {.402. 
of  the  brra^t,  iii.  264. 

bUrk  caiicer,  or  inelanMit,  Hi.  2^6. 
cutaDeoiit,  tii.  354. 

origin  and  progreu  of  the  disease,  iii.  254. 
operations  ibr  the  removal  of,  iii.  25 S. 
sctrrhus,or  carcinoma,  simplex,  iii.  2.S5. 

reticulare,  iii.  225. 
alreolare,  iii.  255. 
medullary,  iii.  255. 

▼arietiea  of,  iii.  256. 
fatciculaturo,  iii.  256. 
of  the  intestinal  canal,  s.  420. 
of  the  stomach,  s.  421, 422. 
of  the  brain,  iii.  720  E. 

seat  of  the  disease.  Hi.  720  E. 
oriipn  and  progress  of  the  disease,  iii.  720  K. 
fungoid  and  hard  tumours  of  the  brain,  iii.  7*20  E. 
of  the  Fallopian  totte,  s.  020. 
of  the  kidnf-y,  iv.  263. 
of  the  liver,  iii.  192. 

gelatinifonn  cancer.  Hi.  193. 
of  the  lower  lip,  iiL  954. 
of  the  lunjr,  s.  293. 
of  the  orary,  s*  A9I. 
colloid,  s.  591. 
medullary,  s.  598. 
scirrhous,  s.  d93. 
of  the  pharynx,  iii.  954. 
of  the  prostate  gland,  Iv.  157. 
of  the  rectum,  i.  IM. 

scroti,  or  chimney-sweeper's  cancer,  i.  IM  ;  iv.  1014. 
of  the  seroos  membranes,  iv.  537. 
of  the  spinal  cord,  iii.  715. 
of  the  testicle,  encephaloid.  iv.  1009. 
colloid,  Iv.  1010. 
melanosis,  iv.  lOiO. 
of  the  tongue,  iv.  1 157. 
of  the  oterus,  s.  698. 

epithelial,  s.  700. 
of  vagina,  s.  708. 
Camcer  curtus,  or  land  crab,  velocity  of  the,  iii.  441. 
Camerr\M$  dbcase,  effect  of,  on  the  neighbouring  bones,  1. 

463. 
Camcraid  of  the  utertii,  s.  700. 
Cmmermm  oris,  iii.  9M. 
CMra^  fossa,  ii.2«'7. 208. 
muscle,  ii.  S21. 

relation!  and  action,  ii.  221,  2S5. 
ridge,  ii.  207. 
Cami*  ramiliaris,  organs  of  voice  of  the,  iv.  1490. 

dentitkm  of  tbe,  iv.  907. 909. 
Cammmhis  Indica,  narcotic  effecu  of,  iv.  680. 
Ctmnom'tkot  wounds  of  arteries,  i.  227. 
CatOkaridtt,  or  oil-beetles  and  blister-flies,  ii.  863. 
CmMi  of  eyelids.  Ui.  79. 
Ctq^  ant-eater,  pelris  of  the,  s.  163. 164. 
O^  jerbo«,  or  jumping  hare  (Helamys),  anatomy  of  the, 

iv.  372,  rt  s«f . 
Cmpe  mole  k  Bathiergus  maritimus  ),  anatomy  of  the,  iv. 

369,  «(iro. 
Cofittartes  of  tbe  mucous  system,  iiL  492. 
of  muscle*,  iii.  516. 
of  the  stomach,  s.  327. 
C^iUarf  vessels.  I.  220.  221. 
structure  of  the,  i.  669. 
capillary  circalati<in.  phenomena  of,  i.  609. 
properties  of  the  capillary  vessels,  and  their  influence 
on  the  circulation,  1.  671. 
'  stagnation  of  venous  blood  In  tbe  capillari<ii  of  the 
luno.  1  673. 
the«»rirs  of  the  capillary  circulation,  i.  673;  iv.  1390. 
Sf«  al»o  CiarrL^TioM. 
Cap  Umty  apoplew,  iii  720  D. 
causes  of,  iii.  7iO  IX 
piexu«.  Iv.  \\i^. 
CaruMta  Santorini.  or  comirula  laryngis,  iii.  102. 
Car(^mium  cottar,  iv.  l«'-.6. 
Cm/rra,  anatomical  characters  of,  s.  ?0A.  r/  srf . 
C'*pi o'>*ys  nf  Cuba,  suiRular  liver  of.  lii.  I7>». 
r<iprr»>»jr».  an^t'Mry  of  the,  iv.  372,  rt  ary. 
CapsKum  conaidf  red  as  «n  article  of  fooHd,  s.  395. 
CaptuUt  ttiprareualea  teu  atrabiliarue.    See  biesA-Rt^iAL 
C%nrLSS. 
functions  of  the.  iv.  445. 
Captmfar  l»g*ment«.  i.  2.M  ;  ii.  «4.  778  j  iv.  :74. 
of  shoulder- joint,  i.  3£9. 
of  knee.  111.  46. 
Captmte  of  GH«soo.  I  504  ;  ill.  166. 
vaginal  portion,  in.  1^- 
interlobular  portion,  ui.  m. 
lobtiUr  portion,  ui.  167. 
oftbekidnev.  iv.  238. 
of  the  lens  of  the  eye,  ii-  !«<•*. 
envelopinic  the  pr<>«tate  k I'm  I,  in.  933. 
r«p«»A^.  »jnof  ul.  of  kne»'.  in    tn. 
(  *'pmi  asperr  a»ierijr.  ui.  |iO. 
('4^«f  galimtctiis.  It.  1216.  12^3. 

stiu  ture  of,  IT.  r.:Ai. 
Capfbarm  ( HT*troch<eru«K  anatomy  of  tbe.  iv.  373  ft  STf. 
CariifttM  monllu,  or  gn^unJ- beetle,  u.  8•^9. 


Carapace  of  CrustAcea,  I  756. 

composition  and  structure.  I.  75C. 
arch -formed,  of  tbe  turtle,  uses  of  tbe,  ai.  4y. 
Carapfls^  i.  45.    See  Ackutrum, 
Carbom  of  vegetables,  respiration  of,  U  lA. 
Carbomaie  of  lime  cakculos,  iv.  M. 
analysis  of.  iii.  806. 

deposit  of,  in  urine,  in  disease.  Iv.  m. 
Carbtmate  of  magnesia  calntlos,  iv.  81. 
Carbomauom$  deposits  of  absorbent  glands,  lit  IB. 
Carbonic  acid,  the  first  product  of  aniaal  4eciy.  iv  4'^ 
exhaled  from  tbe  lungs,  ti.  149. 
source  and  cause  of  tbe  formatMm  oCIa  tbe  K-»> 

ii.  149. 
method  of  discovering  tbe  presence  oC  In  orgaftic  » .*- 

stances,  iii.  802. 
proportions  of,  in  tbe  atmospbcre  tai  a  port  mA  :  t 

vitiated  state,  iv.  326. 
effect  of,  on  tbe  epiglottis,  iii.  IS.  125. 
Carcinoma  of  breast,  alveolare.  iiL  265. 

fasctculatum.  111. 
medullary,  lit.  255. 

Taricties.  lit 
reticulare.  Ui.  2S5l 
simplex,  iii  255. 
of  the  liver,  iii.  192. 
seat  of  origin  ofauriaonm,  Ui.  194. 
of  paocreaa, s.  111. 
of  parotid  ^nds,  Iv.  430L 
scroti,  iv.  1015. 
of  tbe  testicle,  iv.  1009. 
scirrhous,  I  v.  1009. 
encephaloid  cancer.  !▼.  1008L 
colloid  cancer,  iv.  lOIO. 
melanosis.  I  v.  1010. 
of  thyroid  gland,  iv.  1116. 
CtroiaoBvarosif  tumours  of  the  lirer,  iii  192. 
Cardia.  or  (esophageal  opening  of  tbe  siomacb,  a.  10" 
action  of  the,  Iii.  721  L. 
OSes  of,  in  digestion,  iL  10. 
Cardiac  arteries,  i.  192. 

nenres,  ii.  A95 ;  iii.  722.  887.  896.  902. 
nerve,  iuferior,  ii.  59S  ;  s.  425. 
left,  ii.  595. 
middle,  ii.  59-\ 

left,  Ii.  a96w 
soperior.  ii.  2d5 ;  s.  4M. 
flrrt.  ii.  851. 
plexus,  great,  Ii.  fi06 :  s.  427. 
pouch,  or  great  or  splenic  extxealCj.  a.  308. 
vein,  great,  iv.  1414. 

posterior.  It.  1415. 
Cardmai  teeth  of  Coochifera,  1.  709. 
CflfA'/M,  ii  636;  I  v.  707. 

anatomical  diarsders  of,  11.  638L 
Ceraes.  arttctalar,  of  tbe  shoukter-Joiat,  iv.  S^l . 
of  the  bones  of  tbe  face,  IL  2aOL 
of  the  cranium,  L  746. 
arising  from  a  scrofulous  eanse,  i.  4V. 

from  syphilK  i.  450. 
of  tbe  spine,  i.  451. 

scrofulous  caries,  L  451 . 
Ceriivm  (cockle),  nervous  system  of  th«,  iit.  4r4. 
CAEHivoas  (a  group  of  Mammiferooa  ftnima'tV  L  C* 
cbyliferous  system,  i  479. 

mesenteric  glands,  or  pancrcM  Aaeltb.  I  C\ 
thoracic  duct,  i.  479. 
circulation,  organs  of,  L  479. 
dfge«tive  organs,  L  477 ;  s.  301 

compared  with  those  of  tbe  ITnmlBaa  li  I  O 
gall-bladder,  L  479. 
bepatic  du'ts,  i.  479. 
liver,  i.  479. 
pancreas,  I.  479 ;  s.  97. 
spleen,  i.  479. 

stomach  and  intestine,  I.  43*. 
teeth.  U  478;  lv.910. 
generative  system,  1.'482. 
male  organs,  i.  482. 
Cnnale  organs,  1. 481, 
toromodve  organs,  ill.  45&. 
muscular  systeaa,  I.  477. 
nervous  system,  1. 4^. 

organ  of  bearing.  1.  fW. 
of  sight,  i.  480. 

larrymal  glands,  i.  4«a. 
of  smell.  1.  481. 
of  taste,  1.481. 
respiration,  organs  of,  I.  480. 
skeleton.  L  471. 

anterior  extremity.  L  472. 
carpas,L476. 
craninm,  I.  472. 

frootal  bones,  1.  473. 
inferior  maxillary.  I   471. 
intermaxillary.  L  4*4 
larrymal  bone,  1.  474. 
malar  booe,  L  474. 
nasal  bones.  L  474. 
occipital  IKMMM,  I.  473L 
panetal  bones,  k  43& 
sphenoid  bone,  t  474. 
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Carmivoka,  anterior  extremitv— >coii/ravrtl. 
cranium,  MmporAl  bonet,  1.  473. 
forearm,  L  476. 
humerus,  !•  476. 
mt'Cacarpol  bones,  i.  47G. 
ribs.  {.  475. 
sarrnm,  f.  47A. 
shoulder,  i.  475. 

acromion  process,  i.  476. 
clavicle,  1.  47H. 
coracoid  process,  i.  476. 
scapula,  i.  475. 
sternum,  i.  475. 
vertebral  column,  I.  474. 
cervical  vertebrie,  i.  471. 
coccygeal,  \,  475. 
doTMi,  i.  475. 
lumbar,  i.  475. 
posterior  extremity,  1.  476. 
femur,  i.  476. 
metatarsal  bones,  1. 477. 
pelvis,  i.  476. 
tibia  and  fibula,  1.  476. 
toes,  i.  477. 
secretions,  1. 481 . 

follicles  producing  peculiar  secretions,  I.  481,  482. 
urine,  1.  4M| . 
Carotid  nerve,  li.  555 ;  lil.  887. 
Carotid  Artsry,  i.  2S0.  482 ;  iii.  704. 
anaatomoses  of,  i.  4^3. 
Primitive  carotid,  i.  483. 
bifurcations, !.  484. 

relations  of  the  trunk  to  the  primitive  carotid,  i. 
483. 
anterior W,  1.  483. 
externally,  i.  484. 
Internally,  I.  484. 
posteriorly,  i.  483. 
varieties  to  which  the  organs  of  the  carotid  arteries 
are  »ubject,  i.  484. 
External  carotid  ;  i.  4K4  ;  iii.  93.  003. 
branches,  i.  485 ;  iii.  93. 
anterior  braiKhes,  i.  485. 

1.  thyroid,  superior,  I.  485. 
branches,  i.  48.i. 

0.  hyoide<tn  branch,  i.  48.*^. 
b,  superficial,  i.  485. 
e.  laryngeal,!.  485 j  iii.  110. 
X  Ungual,  i.  4N5. 

branches,  i.  485. 

a.  hyoidean,  i.  486. 

b,  dorsalis  Unguis,  i.  486. 
e.  sublingual,  i.  4K6. 

d.  ranine,  i.  486. 
3.  l..bial,  or  facial,  i.  486. 
branches,  1.  486. 

41.  inferior  palatine,  i.  486. 

b.  submental,  I.  486. 

c.  inferior  labial  coronary,  i.  4*<6. 

d.  superior  labial  conmary,  1. 487. 

e.  laterales  nasi,  i.  487. 
/.  dorsales  nasi,  i.  487. 

Irregularities  of  the  liibial,  or  facial 
artery,  i.  487. 
internal  branch  of  the  external  carotid,  or  in- 
ferior pharyngeal  artery,  1.  487. 
proper  pnarynffeal,  i.  487. 
potierior  meningeal,  1. 487. 
posterior  branches,  1.  487. 

1.  occipital  artery,  I.  487. 

2.  posterior  auris,  or  auricularis  posterior, 

1.488. 
superior  and  terminal  branches,  i.  488. 
I.  temporal  artery,  i.  4H8. 

trsnsvrrsalis  fariei  branch,  i.  488. 

middle  temporal  branch,  i.  488^ 
S.  Internal  maxllLirr,  1.  469. 

branches,  i.  489. 

a.  middle  meningeal.  I.  489. 

b.  inferior  maxillary  or  inferior 

dental,  i.  489. 

c.  posterior  deep  temporal,  i.489. 

d.  masseteric,  i.  489. 

e.  pterygoid  arteries,  f.  4S9. 
/.  buccal  artery,  i.  489. 

jr.  anterior  deep  temporal,  i.  489. 

*.  alveolar,  i.  490. 

r.  infra-orbital,  i.  490. 

L  superior  paUtine,  i.  490. 

M.  Vidian,  i.  490. 

a.  pterygo-palatine  or  superior 

pharyngeal,  i.  490. 
o.  spneno-palatine,  I.  490. 
Internal  carotid,  i.  490  ;  iii.  93. 
relations,  i.  490. 

anteriorly,  i.  490. 
posteriorly.  I.  490. 
ophthalmic  artery,  i.  491. 
branches,  1.491. 

1    larhrynal  arierv,  i.  491. 

3.  central  artery  or  the  retina,  i.  491. 
3.  stipra-orbital,  i.  491. 


Carotid  Artery,  ophthalmic  branches —  continued. 

4.  ciliary  arteries,  i.  491. 

anterior,  i.  492. 
long,  i.  491. 
short,  i.  4'Jl. 

5.  muscukir  arteries,  i.  493. 

inferior,  i.  492. 
superior,  i.  492. 

6.  posterior  ethmoidal  art(Ty,  i.  492. 

anterior  ethmoidal,  i.  492. 

7.  palpebral  arteries,  1.  492. 

inferior,  1.  492. 
superior,  i.  493. 

8.  frontal  artery,  I.  492. 

9.  nasal,  i.  492. 

lat«>ral   or   posterior   communicating    branch   ot 

Willis,  1.  492. 
choroid  artery,  i.  492. 
cerebral,  anterior,  I.  493. 
middle,  i.  493. 
sheaths,  iv.  820. 

surgical  and  morbid  anatomy,  i.  493—495. 
Carotid  branch  of  sympathetic  nerve,  iL  496. 
Carotid  canal,  i.  734 
foramen,  i.  734. 

branch  of  Vidian  nerre,  H.  283. 
plexus  of  nerves,  internal,  s.  426. 
external,  s.  426 
Carpt  teeth  of,  iii.  979. 
Carpat  arteries,  iv.  1506. 

articulations.    See  Carpi>'S. 
branch  of  radial  artery,  il.  5'^. 
Carpi  rodialls  artery,  anterior,  iv.  283. 

dorsalis,  iv.  223. 
ulnaris  posterior,  iv.  225. 
anterior,  iv.  225. 
CarpO'tnrtacarpal  ligaments  of  thumb,  ii.  509. 

dorsal,  ii.  5()9. 
palmar,  ii.  509. 
articulations,  ii.  509. 
joints,  motions  of  the,  ii.  5C9. 
of  the  thumb,  ii.  909. 
Carpopkaga^  a  tribe  of  Marsupialia,  iii.  362,  et  teg. 

characters  of  the  tribe,  iii.  262. 
Carpus,  or  vrritt  bones,  ii.  505  ;  iv.  1.506. 
annular  ligaments  of,  ii.  505.  509. 
articulations  of,  ii.  505.  506.  508. 

motions  of  the,  ii.  508. 
bones  of,  ii.  50.5. 

of  first  row,  ii.  506. 
of  second  row.  ii.  506. 
See  H4ND,  BoNsa  op. 
structure  and  development  of  bones  of  the  carpus. 

ii.  506. 
abnormal  conditions  of  the.  ii.  Sin. 
Carpus  of  Cainlvora,  i.  476.    See  Carnivora. 
Cnrrion  beetles,  11.  8G0. 
Carrots^  composition  of,  s.  395. 

considered  as  an  article  of  food,  s.  395. 
Cartilage  of  bime,  i.  437.    See  BoNX,  Normal  Anatomy. 
Cartilaob,  L  495. 

chemical  composition,  i.  498. 
elasticity  of,  it.  58. 
divisions,  i.  495. 

A.  temporary,  i.  495. 

B.  permanent,  i.  49-5,  496. 

I.  articular,  i.  247.  496.:  iv.  .523. 

forms  of,  1.  347—349. 
structure  of,  i.  847 — 2.'^. 
See  also  Articclatioi*. 
uses  of^  i.  24H. 

II.  noD-artirular,  i.  496. 

diflerences  depending  upon  age.  i.  496. 

elasticitv.  1.  496. 

structure,  i.  4%. 
organi»ation,  i.  496. 
phrsical  prop«*rties,  i  496. 

C.  accidental  cartilage,  i.  497. 

1.  insulated  or  loose,  i.  4!>7. 

d.  in  Joints,  L  497.    See  Joints. 

origin,  i.  497. 
b  in  serotts  sars,  i.  497. 
8.  acddenUl    cartilages    of    incrusUtlon.   i. 

498. 
3.  irregular  or  amorphous  masses,  i.  498.   * 
pathological  contlltion*.  I.  499. 
inflammation.  I.  41*9. 
ulceration,  i.  439,  500.    See  also  Joint. 
primary,  i.  499. 
secondary,  i.  499,  5C0. 
See  al»o  Articulation  ;  Fibro-Cartilagi. 
Cartilage  of  the  elbow.Joint,  disease  of  the,  il.  77. 
"  Cartitagrs  of  iocrusution,*'  i.  348 ;  iii.  45  ;  It.  .'i73. 

See  ARTirrLATioN. 
Cartilage^  or  Cartiiag*^.  in  particular:— 
of  Acetabulum,  ii.  777. 
adrenliiious.  iv.  139. 
arytenoid,  ill.  103. 
co»tNl,  iv.  1024.  1031. 
cricoid,  iii.  101. 
cuneiform,  iii.  101. 
diarthrodial,  i.  853. 
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Cartilage — continued. 

encirorm,  or  xiphoid  appendix,  iv.  1023. 

oisiBcation  of  the.  It.  1024. 

fibro-triaiigular,  iv.  l.Mffi. 

fitirotis  anil  spongy,  adTentltioni,  formation  of,  iv.  H2. 

of  hip-joint,  inflammation  and  ulceralfon  of  the,  ii. 

788. 
interverteliral,  i.  VO. 
of  l^nee-joint,  iii,  4.^. 
of  larrnx,  Iii.  100. 

diseased  conditions  of  the,  iii.  190.     See  LAtTNX, 
morbid  anatomy  and  pathology, 
loose,  Ir.  638. 
of  the  nose,  iii.  7!6. 

superior,  iii.  726. 
lateral,  iii.  726. 
triangtilar,  iii.  726. 
inferior  or  pinnal,  iii.  726. 
structure,  lit  727. 
of  th<i  ribs,  i.  249. 
sacro-iliac,  s.  122. 
of  Santorini.  iii.  102. 

semilunar  of  knee-joint  (cartilagincs  falcate  s.    lu- 
nate), iii.  4A. 
sesiimoid,  iii.  727. 
softenine  of,  iT.711 
tarsal,  ill.  78.81. 

ciliary,  iii.  81. 
orbiUl.  iii.  81. 
thyroid.  Iii.  101. 

of  tibio-fibular  articulations,  i?.  1119. 
triangular  of  wrist-Joint.  i.  249. 
CarWlagimou*  deposits  m  the  diaphragm,  ii.  6. 
Ilbro-cartiiaginous  tissue,  i.  127. 
patches  in  the  coats  of  arteries,  Iv.  87. 
ringt  of  I  he  trachea,  s.  261. 
tissue,  elements  of  the,  i.  127. 
Cartiiaghtoys  Ashes.    Se«>  Piscks. 
Camneula  lachrymalis.  iii.  80.  84. 
calculi  in  the  follicles  of  the,  iv.  82. 
seminalis,  Iv.  12.Vi.    See  Copui  gallinaginis. 
Carunnt/a  myrtiformes,  s.  711. 
Caijfbdea  marsuplalls,  organs  of  dlpeitlon  of,  i.  43. 
CnrifopkjfUia  fasciculata,  a  genus  of  Pulyplfera,  iv.  37. 
Case-teormt^  or  caddis,  ii.  H6S.  i 
Casein,  or  cheesy  matter  of  milk,  iii.  3-'>9  ;  iv.  168. 
aposepedine,  or  caseous  oxide,  iii.  359. 

mode  of  obtaining.  Iii.  3.'^9. 
analysis  of,  iiL  798  ;  iv.  ir.2. 
proportion  of.  in  various  kinds  of  milk.  Iv.  168. 
mode  of  obtaining  cas*-ln,  iv.  168. 
vegetable  casein,  Iv.  169. 

occurrence  of.  In  combination  with  fat  or   **  milky 
urine,"  I V.  94. 
CasUtr  fiber  (the  beaver),  anatomy  of  the,  iv.  370,  et  $eq. 

o'gant  of  voice  of  the,  iv.  1 192. 
Castoit-um,  secretion  of  the  drug,  Iv.  396. 
Catlraiion,  Ii.  443. 

effects  of,  in  the  female.  IL  443. 

In  the  male,  ii.  443. 
circumstances  analogous  In  hermaphroditism,  Ii.  443. 
sexual  desire  not  always  entirely  destroyed  by  castra' 

tion,  ii.  443. 
in  the  lower  animals,  ii.  443. 

effect  of,  on  the  male,  when  performed  some  time 
before  puberty,  ii.  717.  718 ;  iv.  M»S, 
effect  of  the  removal  of  the  te<^tirles  at  or  after  the 
period  of  puberty,  ii.  717, 718 ;  I  v.  984. 
on  some  of  the  lower  animals,  ii.  718. 
allege<*  wasting  effect  of  castration  on  the  cerebellum 
refuted,  ill.  (W7. 
Cat,  brain  of  the.  Hi.  696. 
nails  of  th-,  I  256. 
organs  of  voicp  of  the,  Iv.  1490. 

Kvers  oi  leapmg  of  the.  iii.  474. 
love  of  tlic  odour  of  Nepeta  (cat-mint)  and  Vale- 
rian, iv.  702. 
r**/,  flying,  mode  of  Bight  of  the,  iii.  430. 
Catatptie  action  common  to  organic  and  inorganic  opera- 
tlons,  111.  163.    See  Lira, 
mode  of  operation.  III.  153. 
Caiamemia,  Ii.  439,  440.    8^  Memattuatton. 
Catarrh  of  the  blailder,  1  31(9. 
"  Catarrh  of  the  dying,**  L  801. 
Calarrkm  uteri,  s.  694. 
CaterjnUarMt  dormant  vitality  of,  iii.  167.    See  Insecta. 

larva  of, 
Catodani/dm,  family  of,  i.  664. 
Cameauan  race,  Iv   1328. 

principal  characters  of  the,  iv.  1348. 
capacity  of  skull  of  the,  IIL  666. 
Cauda,  or  extremity,  of  the  medulla  oblongata,  IiL  679. 
Cauda  equina,  the.  III.  660.  668  i  s.  119. 
Cauda  llenis,  iv.  771. 
Caudate  lobule  of  liver.  III.  937. 
CaudaU  nerve-tesUlrs,  ill.  647. 
Cauitjtatrer  excrescence  of  the  uterus,  s.  700. 
Ca9ie  naree.  or  nares  interne,  Iii.  723. 
Caver  naut  body  of  penis.    See  Cor/nu  cavrrnosum. 

plexus  of  nerves,  a.  426. 
Cavia  capytiara.  organs  of  voice  of  the,  I  v.  HOI. 
cobaya,  Wcberlao  organ  In,  Iv.  1418. 


Cavia^  or  Guinea.pig,  anatomy  of  Ibe.  Iv.  Kt,  et  sef. 

paca  (the  paca),  anatomy  of  tbv,  iv.  372.  <<  arf. 
Cavicomuti,  aiiat<-my  of,  s  dOL 

horns  of.  s.  .'•IH, 
Crt9itif$  of  the  face,  ii.  217.    Sm  Noaa;  OaMt. 
Catitt,  In  general,  L  600. 
definition.  I.  600. 

atidoroinal  cavity  in  particular,  L  MRI. 
epigastric  region,  I.  60i. 
hypogastric  region,  1  606. 
umbilical  region,  L  .MM. 
abnormal  conditions  of  tha  abdomtsMl  cavity,  i 

607. 
congenital  malformations  of 

netes,  I.  5(41. 
morbid  conditions  of  tha 
sen. 
cause*,  L  A09. 
congenital  malformafcioo  of  the  abAamaal  cwi  *. 
1.609. 
.See  also  Abimmbii  ;  Stomacii  ano  Ijrrasn»a, 
Cavity,  in  particular :  — 
aiidominal,  1.  19. 
cotrlold,  or  acetabulum,  s.  1 16. 

digital  or  ancyroid,  or  posterior  eoma  of  lateral  *«t- 
tricle,  Hi.  674. 
or  fossa  trochanterica,  II.  166. 
glenoid,  I.  219.  736;  Ii.  340;  iv.  671. 
of  radius,  ii.  163. 
of  scapula,  ii.  167. 
of  tibia,  external,  II.  16ft. 
lutemal,  ii.  168. 
nasal,  Iii.  723, 724. 
of  the  pelvis,  s.  127. 

peritoneal,  iiL  910. 
sigmoid,  greater,  ii.  66.  ICX. 
lesser,  il.  66. 
of  the  ulna.  Iv.  S99. 
Cu9i^,  thoracic    See  Thorax. 
of  the  tympanum,  Ii.  643.  646 
of  the  uterus,  s.  627.    See  Vterm$. 
Cavum  seu  sinus  laryngis.    See  Rium  g^o^tit^ 
Cavp  of  Patagonia  (Cbloraoiys  Patagosucmn  aaalaw   :• 

the.  It.  384,  et  aeq. 
CebtH^,  or  monkeys  of  the  Mew  World,  iv.  910,  ^  «'f 
Cebui,  a  genus  of  Quadrumana  ,  Iv.  210,  et  *y«    Sc«  Wt  • 
parMAKa. 
characters  of  the  geniu,  !▼.  210. 
Ceeiliadet,  a  family  of  Reptilia.  Iv.  SS5.  et  w^ 
Cr//.e volution.    See  ADvairriTiac^  " 

formations, 
rclf-plgment,  Iv.  1 16. 
CetiM  of  adventitious  growths,  iv.  119. 
form,  site,  and  conteru  of,  iv.  119. 
See  PR«>DccTt,  ADtavrrrnors 
CelU,  development  of.  In  the  proceM  of  serrrtkm,  ie  44 
biliary  or  hepatic,  in  human  liver  and  m  tliat  ^  vsr  ««f 

animals,  Iv.  462. 
or  corpuscles  of  bonea.  111.  86Ql    IVc  Oaaamia  Bisiia 
of  tracheal  eiiithellum,  s.  260. 
CeUutm  ethmoidalea.  i.  731. 
Ceilular,  deep,  membranous  Liminft  of  the 

1.384. 

Cbll(7Lar  Tisars,  1.  609. 
arrangement,  1.  609. 

commoo  cellular  Bembrane,  i.  6]0t. 
penetrating.  1.  610. 
special,  i.  610. 
development,  I.  612. 
proprities,  1.611. 

theories,  i.  611. 
ttnicUire  and  organltation,  t.  611. 

bloodvetMls  and  lymphatics,  L  W  I. 
chemical  composition,  u  611. 
nerv6»,l.  611. 
morbid  conditions  of  celbtlar  tiasoe,  I  Ml 

I.  Inflannatlon.  I.  6i3. 

a.  acute  circumscribed  inflasnmariim^  «r  i*  -f 

mon,  1.  611 

1.  etmgestloo  of  the  bloo4v«ft«t^  i  >;l 

2.  efftaioo,  i.  &IS. 

3L  supfMiratloo,  L  ftl4. 

4.  ulrcratioo,  i.  614. 

K  mortifiealloo.  1.  614. 
h.  chronic  iaiasamatloB,  t  SI 4. 
e.  spreading  or  diAiM  Infian 

II.  Infiltration,  or  rffuskm,  L  M6. 
«.  blood.  1. 616. 

b.  serum,  I.  616. 
e.  air,  1. 616. 
d.  urino,  1.616. 

HI.  utdoraUoo. L  616 i  iLlS;  Km 

softening,  iv.  7lt 
IV.  morbid  growths,  1 
V.  foreign  bodies,  I 
See  AoiroBB  Tisaoa ; 


CeUular  tissue,  subrntaneous, 

of  ankle,  L  148. 

of  hand,  ii.  624. 

oftheeycUda,«ll.  •2. 

adventitloaa.  tr.  140. 
Ceaule$  of  braaits,  Ul.  941. 


6I6L 

516. 
Vam. 

L3«. 


GENERAL   INDEX. 


7()l 


Crittc  r«ce«,  principal  characteri  of  the,  iv.  1348. 
fttfttnt  orcc-eth  (ccmt'Dtuin,  cruita  petro»a).  iv.  864,  865. 
Crnaty^mm  fraDrul*.  ripe  iporet  of,  t.  237,  228. 
C'«-n^  pnle§,  Ui.  54». 

i.rrrojs  system  of  the,  lil.  609. 
luininousn««s  of  •ome,  Ui.  196. 
C^ntrai  Ttny,  ii.  186. 

of  the  retina,  ill.  786. 
Cemtret  of  Nervous  actions.    See  NiRTOUf  Cintrbs. 
c«it/ri|MfaldeTeloproent,  law  of.  i.  763. 
C'«  ntrum  ovale  m^us  (or  of  Vieuucus),  iU.  674  694. 
minus,  iii.  674. 
fibres  of  rhe  centrum  ovale,  ill.  723  B. 
tendin<»um.  s.  nerveum,  s.  phrenicum,  il.  9. 
C.-phaJtc  or  radial  vein.  i.  21C.  309,  360;  il  ^  ;  ill.  249 ;  iv. 
1407. 
median  cephalic,  U.  361,  862 ;  iv.  1407. 
t\ pkalo-pkaryngetd  aponeuro»is.  ill.  94.5. 
i'KpMALoroDA  (a  class  of  iDvertebrata),  i.  114  317. 
characters  of  the  class,  1.  114.  517. 
arms.  I.  617. 
IwaDchi*,  t.  517. 
eyes,  I.  517. 
head.  1.  517. 
infiindlbttlum,  1.  517. 
mouth,  L  517. 
sexual  organs,  i.  517. 
circulation,  organs  of,  1.  538. 
defliiitinn,  i.  517. 
dtKcilive  sjrs'.em,  L  621. 
ditisions  of  the  class  Into  orders,  i.  517. 
Order  I.  TetrabranchiaU,  1.  518. 
Order  II.  Dibranchlaia.  t.  519. 
subdivisions  of  th#  orders,  1. 519. 
generative  system.  1.  519;  ii.  418. 
ova  of  Cephalopoda,  s.  [105.] 

ova  of  Sepia  offldnalis,  s.  [105  ] 
spermatoioa  in  Cephalopoda,  iv.  4s5. 
internal  cartilaginous  parts  or  endo-skeletoo,  L  524. 
locomotive  system,  i.  525. 

organs  of  locomotion  and  mode  of  progression  of  the, 
iii.  436. 445. 
illustrated  by  the  Octopus  vulgaris,  Iii.  446. 
mascular  system  of,  Iii.  641. 
eervoua  system,  L  547. 
organs  of  sense,  i.  551. 
of  hearing,  1.  654. 
'     oTsight,!.  5M;  iii.95.  774. 
of  smell,  I.  554. 
oftaste,  1.554. 
of  touch,  i.  5.^5. 
salivary  glands  of  Cephalopoda,  iv.  431. 
t>ffh.ilo-ikoraM  of  Arachnidans,  i.  201  \  iii.  240. 
(  rf  anApM  latipes,  ii.  862. 
( >  t  ato-giouus  muscle,  iv.  1 133. 
I  .-rat  .kjf«i  process,  iv.  1194. 
1  rn  arnKt  seminal,  ii.  112.    See  Entoxoa. 
mode  of  reproduction  of,  s.  30. 
vegetable.  Ii.  112. 
CUreopitkeem.M.  genus  of  Quadrumana,  I  v.  196,  ei  uq. 
See  QtJADarMANA. 
characters  of  the  genus,  I  v.  196. 
C^Tcmlia^  the,  considered  as  food,  t.  393. 
constit'ients,  s.  393. 
bre«Ml    .SSS. 
Certik  Uar  -rteries,  inferior,  iii.  704  ;  Iv.  821. 

posterior,  iii.  704,  70.'S. 
superior,  iti.  704 ;  iv.  621. 
fibres,  or  restifurm  liodies,  of  the  medulla  oblongata, 

ili.6H3. 
or  potterlor  surface  of  the  cranium,  L  733. 
CrrrUtimm,  lil.  678.  687. 

arbnr  vibe,  lateral  and  median,  iii.  699. 
raatratioD,  alleged  effects  of,  on,  iii.  687. 
commissure*,  iii.  691. 

loogandhidden.  111.  601. 
short  and  exposed,  hi.  691. 
•Ingle,  Hi.  6til. 
corpos  dcntatnm.  or  rhomb  'ideum,  ill.  692. 
crua  eerebelli.  iii.  074.  677.  6(i5.  692. 
peduncles  of,  iii.  693. 

Inferior,  II.  272;  10.693. 
middle.  Hi.  6U3. 

superior,  —  procesms  cercbelli  ad  testes,  or 
eerebro-cerebellar  commissures,  tl.  272  ;  iii. 
693. 
«'eveloDment  of  the  cerebellum,  lil.  625.  687. 

relative  devclopnient  o(  cerebellum  to  cerebrum 
in  the  adult,  iii.  687. 
Asauraa,  L  73/ ;  lii.  6X7. 
borisontal.  lii.  €88. 

puree-like  Assures,  or  posterior  notch,  IU.  689. 
semilunar,  ill.  687. 
valley.  lU.  6H7. 
lamlr>«,  lil.  689-(9t. 
lobes  and  l«)bul(^,  ill.  689. 
aaygdaU,  iU.  689  692. 
b«ventral,  liL  680. 692. 
median.  IU.  689. 
poMerlor,  iii.  6H9.  699. 

pyramdof  Reil,  Ui.601. 
uses,  iti.  691. 


C^rebrllum,  lobes  — oOR/iMttctf. 

posterior  superior  lobe,  iti.  689.  692. 
slender,  iii.  689.  692. 
spigot  of  Reil.  lii.  691.  692. 

uses,  liL  691. 
square  lobe,  HI.  689.  691. 
nodule,  Ui.  690.  693. 
processes,  iii.  629. 

falx  eerebelll.  Hi.  6/9. 
tentorium  cerebelli,  iif.  6.9.  673.  687. 
shape  of  the  cerebellum,  lii.  687. 
sections  of  the  cerebellum,  ill.  092. 
horlsonUl.  iii.  692. 
vertical,  ill.  602. 
slie  and  weight  of  the  cerebellum,  ill.  687. 
■ubdivisions  Into  median  lobe  and  lateral  lobes  or 

hemispheres,  ill.  687. 
surfaces,  inferior,  HI.  689  691. 
superior,  lii.  6^9,  690. 
velum,  posterior  medullary,  iii.  690. 
ventricle,  fourth,  iii.  693. 
aqueductus  Sylvii,  UI.  693. 
calamus  srriptorius.  Hi.  (j93. 
choroid  plexuses  of  the  fourth  ventricle,  iii.  (j93. 
vermiform  process.  Ui.  687. 
inferior,  iii.  687. 
superior.  111.  687* 
white  and  grey  matter,  Ui.  6&9. 
microscopic  anatomy  of  the  cerebellum,  lit.  709. 
functions  of  the  cerebellum,  lii.  722  Q. 
co-ordination  of  movements,  iii.  722  R. 
Gall's  views  of  the  connexion  of  the  cerebellum 
with  the  sexual  functions,  iii.  722  S. 
phrenological  hypothesis  of  the   cerebellum  as  thn 
ft»nsorlum  commune  of  sexual  feeling,  ii.  444;   iv. 
9H5. 
(f  man  compared  with  that  of  the  lower  animals,  iv. 

1299. 
concretions  of  the  cerebellum,  I  v.  90l 
comparative  anatomy  of  cerebellum,  IU.  ^7. 
Cfnbral  action,  laws  of,  iU.  681. 
apoplexy,  ill.  720  D. 

appearances  presented  In  cases  of,  iU.  720  D. 
arteries,  anterior,  i.  4^:  IU.  704. 

middle,  i.  493 :  Hi.  704. 
posterior,  iii.  7(.4. 
convolutions,  lunctions  of  the,  iti.  722  X. 
fi»sure,  great,  of  Bichat  (transverse  or  borixontal  of 

Cruvellhler),  iii.  673. 
ophthalmic  vein,  ill.  91. 
Sinuses,  iv.  1374. 

or  superior  surface  of  the  cranium,  f .  733. 
veins,  nerves  of,  iv.  1382. 
Ci^brie  acid,  Iii.  587. 

Crrcbrine^  in  the  composition  of  the  blood,  I.  411. 
Cereliro^ercbeUar  commissures,  or  processus  eerebelll  ad 

testes,  ill.  693. 
Certbro'ipintd  centre,  iii.  6V).      See  Certhellmm ;   Grrr- 
6rwm  ;  Eneepkaiom  /  Medulia  oblongau ;  MetocepkaUi 
SpiMotcordi  Nxavoci  CEKians. 
Cerebro  tpittai  fluid.  Hi.  638. 

fltild  in  the  cerrbral  ventricles,  Hi.  640. 
orifice  of  communication  as  described  by  M«jendle, 
between  the  fourth  ventricle  and  the  sub-arachnoid 
space.  Hi.  640. 
estimate  of  the  quantity  of  the  sub-arachnoid  fluid,  iU. 

641. 
manner  of  its  secretion,  Ui.  643. 
phrsicAl  and  chemical  properties  of  the  cerebrcspiaal 

fluid  —  analyses,  ill.  643. 
use  of  the  cerebro-splnal  fluid.  UI.  643. 
in  reference  to  pathology,  lii.  64X 
Cerebro-tpmat  nerve,  structure  of,  compared  with  that  of 
the  striped  muscle,  HI.  693. 
nerves,  connection  between  the  sympathetic  and  the, 
8.443. 
Cerebrmm.    See  Emefphaiam, 

chemicAl  composition  of  the,  lii.  567. 
crura  cerebri,  iii.  673. 
locns  niger  of  the  crus  cerebri,  iU.  647* 
posterior  artery  of,  iv.  891. 
processes,  lil  629. 

falx  cerebrum.  1. 729, 730;  III.  699. 
of  man  compared  with  thai  of  the  lower  anim.il».  iv. 

1299. 
causes  of  the  tendency  to  liquid  effusions  In  In  fancy. 

iU.  5t«. 
cerebral  concretions,  Iv.  90. 
hernia  cerebri,  iv.  141. 

of  the  fortus  in  nterOk  U.  320. 
ClKUliXN,  i.  ."^ ;  ii.  553. 

composition,  1.  56i. 
Ceruminom*  glands,  IL  6!k3. 
Ctrticai  artery,  ascending.  It.  894. 
superfleta],  Iv.  824. 
deep.  iv.  8:4. 

S rotunda  artery,  I.  367. 
escendens  muscle,  1.  871. 
fascia,  ii.  980. 
fos«A,  i.  367. 
ganglia,  s.  423. 
supremum  ganglion,  H.  -VM. 
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Cervical  —  continued. 

lymphatic  glands,  i.  368. 
linea  allM, ll.  230. 
Cervical  nervei,  ii.  272. 
tuperior,  li.  272. 

posterior  roots  of,  U.  272. 
nerve,  anterior.  Hi.  A71. 

descending,  Internal,  W.  753. 

first,  posterior  branch,  Iv.  707.  748.  750. 

anterior  branch,  Ir.  7-'i2. 
second,  posterior  branch,  iv.  760. 
anterior  branch.  It.  752. 
superficial  (superficialls  colli),  origin  of,  iv.  753. 
ascending  Dranch.iv.  7«')3. 
descending  brancn,  iv.  753. 
third,  anterior  branch,  iv.  752. 
posterior  brancn,  tv.  7M. 
ascending  branch,  Iv.  751. 
descending  branch,  iv.  752. 
horiiontal  branch,  iv.  751. 
fourth,  anterior  branch,  iv.  752. 

anterior  branches  of  the  four  inferior,  iv. 

754. 
posterior  root  of,  iv.  751. 
fifth,  sixth,  seventh,  and  eighth  posterior 
branches,  iv.  751. 
plexuses  of  nerves,  1.  368.  748  ;  ii.  555. 
posterior,  iv.  751. 
C.-rv/eal  vi  rtebrs  of  C4mivora,  I.  474.    See  Carnivora. 
CervicO'/aeial  nerve,  ilL  904. 
CervieO'tkoraeic  septum,  lil.  570. 
CVrvNte,  a  sub-order  of  Hamroalian  quadrupeds,  s.  508. 
anatomical  characters  of,  s.  508,  et  sea. 
▼ocal  organs  and  voice  of  the,  iv.  1494. 
Cervix.    See  Nbck. 
Cervix  of  the  bladder,  I.  887. 
Cervix  of  uterus,  s.  625. 

structure  and  arrangement  of  the  tissues  composing 
the  cervix,  s.  638. 
muscular  coat,  s.  638. 
mucous  coat ;  epithelium,  s.  638. 
papill*,  s.  639. 
mucous  follicles,  s.  640. 
arteries  which  supply  the  cervix,  s.  641. 
alterations  in  the  form  of  the  cervix  during  gestation, 

s.  645.  649. 
pathological  conditions  of  th<*.    See  UteruM, 
CcrvuM  Muntjac  (the  kijang  or  munljak),  s.  508. 

cranium  of,  s.  512. 
Cestoidea,  an  order  of  Entotoa  of  Rudolph!,  U.  1 IG.    See 
Entoeoa  ;  Steretmintha. 
digestive  organs  of  thv,  s.  295. 
o*a  of  Cesioidea.  ».  [124.] 
CiTACiA  (a  class  of  Mammiferous  Vertebrate  Animals),  t. 
562. 
bones  of  the,  1. 438. 
circulation,  organs  of,  I.  576. 
digestion,  organs  of,  i.  571 ;  s.  301. 
divisions,  I.  563. 
generation,  organs  of,  i.  591. 
male,  i.  591. 
female,  t  592. 
motion,  organs  of,  i.  564. 
nervous  system,  I.  582. 
organ  of  sight,  i.  584. 
bearing,  L  586. 
taste,  i.  589. 
touch,  i.  589. 
respiration,  organs  of,  i.  579. 
spermaceti,  description  of,  I.  590. 
salivary  glands  of  Cetacea,  iv.  433. 
thymus  gland  of,  Iv.  1097. 
urinary  organs,  1.  681. 
Weberian  organ  in  the,  Iv.  1419. 
Celine,  chemical  composition  of,  li.  234. 
Celoniid^.  ii.  859. 
Ceylon.  Alblnoes  of,  L  84. 
Ckaereias,  or  Albino,  I.  86. 

ClUelodom  rostratus,  its  mode  of  taking  Its  prey,  ill.  8. 
Ck4xtonotu$,  a  genus  of  KotiferA.  Iv.  401,  et  tiq. 
CAq^r-beetles  (Melolonthida;),  li.  860. 
CkaUatm  of  fowls'  egKS,  s.  64. 

CAoH,  effect  of  large  do^es  of,  in  producing  Intestinal  cal- 
culi, iv.  84. 
CkmueUonUee,  a  familj  of  Reptilts,  iv.  265,  et  teq. 
Chameleon^  anatomy  of  the,  iv.  271,  et  $eq. 
eyelids  of  the,  111.95. 

Its  orgsns  of  locomotion  and  prehension,  lit.  449. 
tongue  of,  I V.  1147,1148 
Ckamois,  formation  of  Beiuar  stones  in  the  stomach  of  the, 

S.  53M. 
Chancre,  co-existence  of,  with  gonnrrhoM,  Iv.  1258. 
incipient,  treatment  of,  by  lunar  caustic,  Iv.  803. 
Chora,  germination  of,  s.  222. 
Vharaeete,  reproductive  organs  and  mode  of  reproduction 

of,  s.  222. 
Character,  individual ;  share  which  the  emotions  take  in 

the  formiitifin  and  development  of.  lii.  7'i2  P. 
Charrnan  Indian,  portrait  of,  Iv.  1SA8. 
Cheeks  (burc»).  III.  y.v>. 

muscles,  vessels,  and  nerves,  lit.  950. 
use  of  the  cheeks,  ill  950. 


CheeBe,  chemical  properties  ot  U.  18  j  ttL  M ,  s.  9t. 

considered  as  an  article  oi  food.  s.  91 
Cheiromalemg^  a  genus  of  Quadramaaa,  iv.  115,  ettq.    Sn 

QUAOaUMANA. 

characters  of  the  genus,  tv.  215. 
Cheiramyt  psllodactylus  (aye-aye  of  Madagacan.  ii.  X3i 

anatomy  of  the.  iv.  374.  et  teq. 
CHtisorTKRA  (an  order  of  Mammlfctows  Tertabnlc  1^ 
mals),  1.  594. 
characters  by  which  the  order  la  distu^Qtsbtd,  L  it* 
definition,  i.  S94. 
digestive  org^ins,  i.  590 ;  s.  302. 
generation,  organs  of,  1.  600. 
female,  L  600. 
male,  1. 600. 
organs  and  mode  of  loeomoUoo  <m  laod.  ni.  4te. 

wings  and  powers  of  flight  of  thie,  ul  iJO 
organs  of  the  senses,  1.  5CtM. 
ofheariag.l.  SW. 
of  sight,  r.  596. 
of  smell,  L  599. 
of  touch,  I.  599. 
of  voice  of  the,  Iv.  1488. 
osteology,  I.  S95. 
pelvis  or,  s.  164. 

thymus  gland  amongst  the.  iv.  1095. 
Chelonta,  an  order  of  ReptUia,  Iv.  S65,  et  xeq. 
ciliary  motion  hn,  L  631. 
digestive  organs  of,  s.  SOI. 
pancreas  of  Chelonla,  s.  95. 
organs  and  mode  of  profr«ssioii  of  the,  iiL  4^8. 
pelvis  of,  s.  170. 
thyroid  gland  in,  Iv.  1108. 
tongue  of,  iv.  1 147. 
vocal  organs  of  the,  iv.  1502. 
CheiyoMoma,  a  genus  of  Tunlcata.  iv.  1 188,  rl  mq. 

characters  of  the  genus,  v.  1 188. 
Ch  mical  rays  of  llgbc,  Iv.  I4S7. 
Chemistry,  organic  and  inorganic,  stasiUrltr  of  tW  r  «- 

pounds  supplied  by  each,  i.  I  lit.  r.4  ;  ni.  IM. 
Chemosis  oi  cellular  tissue  between  the  aicyaiictiu  •  . 

sclerotica.  111.  85. 
Chesnntf  properties  of  the,  as  food.  IL  13. 
Chiasma  of  the  optk  nerves,  lit.  7C2.  76& 
definition,  lil.  768. 
chiasma  in  Invertebrata,  ill.  909. 
In  Osseous  Fish,  iii.  7ti9. 
In  Cartilaginous  Fish,  Ui.  709. 
hi  Birds,  Ui  7G9. 

In  Amphibia  and  Reptiles,  lii.  79. 
In  Mammalia  and  Man,  Ui.  769. 
use  of  the  chiasma,  ilL.  771. 
rA/rlns. breast,  Iv.  IC99. 

Chills,  influence  of,  on  the  state  of  gcDeral  heehl,  u   «. 
Chilodon  omatus,  I  v.  14,  I  Si 
Chilornatha,  an  order  of  Myrlapoda,  Ui.  545. 

characters  of  the  order.  liL  .M&. 
ChUopoda,  an  order  of  Mynapoda.  ill.  54i6.  et  arf. 

characters  of  the  oriier,  ui.  546. 
Chimney-naeeper*s  cancer,  or  cancer  scroU,  iv.  t«4. 
Chitnpan»ee  (Simla  troglodytes),  analowiy  of  thr.  i* 
etseq. 
oonformation  of  the,  compared  with  that  of  ass 

1297. 
dentition  of  the,  Iv.  917. 
organs  and  mode  of  progresskm  of  the,  ta.  4V 
orgaiu  of  voice  of  the,  I  v.  14*I7. 
rAfisdkflte,  anatomy  of  the,  Iv.  37S,  et  uq. 
Chinese,  cranium  of,  Iv.  ISA. 
women's  feet,  li  346. 

laiiteuage,  method  by  which  the  rvlaCiaa  hrt«^ 
difi'erent  words  of  the,  that  cu«*4itiito  MOir*  •• 
dicated,  Iv.  1S46. 
Chink  of  the  glottis,  or  rima  glo'ttdta.  wi  irh  w« 
Chinook  Indians,  remarkable  custom  of  the,  iv  I3n' 
ChUine,  or  entomollne,  li.  8'<1. 

chemical  composition  uf,  U.  l¥<i. 
Chiton  marmoratus,  nervous  systeas  at  the.  lit  «•*• 
Chlamifpkonu  truncatus,  descriuUoo  of  the,  u.  a1  «- 
Chloride  of  gelatin.  II.  405. 
Chlorine,  action  of,  on  protelo,  I  v.  lO  164. 
Chlortififrm,  effect  of  the  iohalattoa  of,  t«.  fb>7  ll»l 
Ckloromys  Patagonlca,  or  caty  of  l^aguoia.  ac^'  «' 

the,  iv.3H4.  r/srf. 
Cklorofirotek  add.  iv.  163,  164 
Chlorosis,  sUte  of  the  blood  in.  I.  4M. 
CAoropofmsadtf,  anatomy  of  tt*e,  Oi.  t.'Vgi    ie»  ?•«■<  •* 

MATA. 

Charrotnu,  a  genus  of  Uarsuplalia,  hi.  S6I.  <«  are. 
Choleltths,  or  gall-stonea,  Iv.  85.  See  ffiheia  CsdaA,  Ti 


orcTt,  ADrnmTioi.*a. 
Cholera^  characters  of  the  urine  la,  it.  I : 
sUte  of  the  blood  In,  1.  42«. 
S)  ncope  Induced  by,  L  7117. 
Cholesteatoma,  Iv.  98. 
In  tumours,  iv.  9^. 
granules,  Iv.  98. 
patches,  iv.98. 
scales,  iv.  98. 
Cholesten'ne,  or  cbotratearine.  In  gnJI  Us—.  I  17^ 
components  of.  i.  376. 
in  the  composttlon  of  the  blood,  L  41*,  tv.  #>A 
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CMUrstermt  —  eomimmed. 

ui  the  brain,  iii.  bin,  6M. 

iound  io  various  morbid  growthi.  It.  98. 

method  uf  d«(ennioing  the  preseDce  of,  in  orgaulctub- 
■Uiice«,  iii.  7%.  805. 
qoaatitatiTe  anal jsls  of,  iil«  798. 
Ckomdro-'giouMa  muscle.  It.  1133. 
Chondro^  or  co*to-xipl)oid  ligament,  Ir.  1033L 
Ckondn^Mtmol  aniculatioa,  iv.  I03;(. 
L'kamdrepttrygii^  a  divuioD  of  Ft»lies,  ill.  956,  ei  $fq. 

characters  of  the  division,  iii  <JA6. 
CJborda  tympani  nerve,  11.  296.  M9.  ftM  ;  iv.  546. 

motor  function  of  Che  chorda  lympaqi,  Iv.  553. 

caoal  of,  li.  556. 
Chor^^t  tendins,  II.  5A1.  583.  601. 
Lhard4e  vocales,  iii.  lU*i.  105. 

mfrriorand  superior,  iii.  IO!V. 

dcatrucclon  of  the,  by  ulceration,  iii.  119. 
morbid  appearauces,  Iii.  119. 
Cknrd^e  WiUisil,  liL  631. 
Chordfe,  causes  of,  hi.  731  L. ;  tv.  1258. 
i'Morra,  affection  of  the  medulla  oblongata  in,  ill.  722  L. 

ratues  of,  iii.  722  Q. 

principal  central  disturbance  In,  lit.  723  Q. 
Ckurton,  ur  external  covrring  of  ovum,  ii.  4:>3;  s.  3.  716. 
See  ftKNCEATiON ;  Own;  Urtaus  amd  its  Applm- 

DAOU. 

production  of,  io  insects,  s.  [113.] 
development  of  the,  s.  [84.] 
CkorUm  of  palpebral  conJuucUf  a,  tiL  85. 
Choroid  arteries.  1. 493  ;  liL  704. 
coat  or  membrane,  ii.  178,  179. 

corpus  clliare,  ciliary  proccases,  U«  180. 
orbkulua  s.  circulus  ciiiaris,— ^liary  circle,  ii.  180. 
pigmentum  nigrum,.!!.  180. 
structure  of  the  choroid,  ii.  178,  179. 
tapetum,  il.  179. 
plexuses  of  brain,  til.  675. 
plexus  of  nerves,  iv.  525. 
plexus  of  the  fourth  ventricle.  Hi.  691.  693. 
plexuses  of  the  lateral  cerebral  veniricles,  Iii.  634. 
cryitallme  formations  iu  the  choroid  plexuses,  ill. 

63A. 
deposit  of  lymph  in  the.  iii.  720  F. 
earthy  concretions  in  the,  tii.  730  F. 
vesicUs  in,  formerly  regarded  as  hydatids,  Iii.  720 
F. 
Choroid  gland,  or  muscle,  in  flsbes,  ii.  305. 
c  ttsmtinga,  cranium  of  the,  s.  5it». 
Cknnmatic  aberration  of  light,  iv.  143>).  1441. 
4  H  romaio  dgopsu.    See  Ackromaiopiif  ;  V  isi  i  •  n. 
<  hrommto  wtetablef$u.    See  ^IrAruflna/ofMy  ;  V  isioN . 
CkttmiMtn  finrmdoptis.    See  AckromtUop*^  j  Vision. 
i  krt»maio  psmdomsp.    Set  Jekromaiop»g  £  Vi»io!«. 
(  Mrptaiis  form  oi  insects,  11.  H79. 
C  Arp9tdtd4r,  or  golden  wa«ps,  ii.  866. 

habits  of  the.  ii.  8(<6. 
CMpU,  I.  39.  Ca>,  601  i  ill.  833. 
formation  of.  s.  355.  398. 
•aalysU  of  cbyle.  I.  39 :  il.  19,  30  \  111.  3i9. 

chemical  and  Dhvsical  properties  of,  il.  19 ;  lU  745. 
process  of  chTiillcation,  ii.  19. 
taken  from  the  thoracic  duct,  iii.  353. 

before  rtachtng  the  thoracic  duct,  iii.  383. 
animalisation  of,  U  39. 
saagoilkmtloo  of.  1.  S5l 
ciiyle  globules,  lli.  831,  3i3. 
chyle  granules,  ill  321. 
moUon  of,  lil.  3*21 .  333. 
causpsof,  iii.323L 
microscopic  characters  of  chyl«>,  IlL  311. 
receplaculum  cliyli,  iii.  306.  3i4. 
See  also  DiouTioN ;  Stomach  and  Intistini. 
C  M^  Lirxaoira  Systim  In  (humrtU  anatomy),  i.  603.    See 

Lymphatic  and  Lactxal  S^stbh. 
CHiupaaors  Ststkm  (in  comparative  anatomy),  I.  600. 
tn  Amphibia,  i.  601.    See  Amphibia. 
in  Aves,  i.  U>l.    See  Avxs. 
in  Mammalia,  1. 601.    See  Mammaua. 
io  Pisces,  1.  Gol .    See  Piscrs. 
io  Reptilia.  1. 601.    See  Rbptilia. 
Ck%i*frrom*  vessels,  i.  601.    See  CHYUruioin  Systbh. 
Ck^tmr,  \.  6U1  ;  s.  335. 

description  of,  1.  39:  ••  S9^ 
axvAlysis  of,  I.  39. 
properties  of,  11.  16. 

process  of  chyrolflcatlon,  U.  16.    See  Dickstiom. 
Cu^dA  bvmatodes,  or  tree>hop|ier,  ii.  864. 

vocal  organs  of  the,  iv.  1503. 
I  tf^dtd^g^  or  tree-hoppers,  ii.  it6M. 
1  ^airtcmta^  or  embryo- Sf  tot  of  ovum,  iL  453 1  i  68.  70.  73. 

See  Gbnbbation  ;  Uvum. 
CiiATOiX.  I.  603. 

characters  which  mark  cicatrices,  1. 604, 60\ 
oature  of  the  new  skin  In  cicatrix,  1. 602, 603. 
process  of  restoration,  i.  G03. 
temperature  t>f  cicatrices,  i.  608. 
c»f  the  intettine,  s.  416. 
«ructure  of  the  cicatrix,  s.  416. 
Ct*$mdela  rampestrls,  i.  111. 
C    nndrli  ie.  l».  »>6i». 
1  'i^a/tf ,  vucal  irrgaos  of  the,  Iv.  l&o3. 


CiUA,  i.  606. 

1.  in  Infusoria,  i.  606. 

uses,  i.  607. 
3.  iu  Polypi  and  Spong<«s,  i.  609. 

a.  fresh-WAter  polypi,  i.  609. 

b.  marine  polypi,  i.  610. 

c.  sponges,  i.  613. 

3.  ciliary  motion  of  the  ova  of  Polypi  aiMl  Sponges,  i. 

613. 
uses,  i.  613. 

4.  in  A&*lephse,  1  613. 

5.  In  Actinisp.  i.  614. 

6.  In  Kchinodermaia,  1.  614. 

lues,  i.  616,  617. 

7.  In  Annelida,  L  617. 

8.  in  MoUusca,  1. 619 

A.  Gasteropodous  MoHusca,  i.  619. 

a.  Nudibranchiata,  1.  r>l9. 

b.  Cyclobranchlata,  i.  630. 

c.  Pectinibranchiata,  1.  620. 

d.  Pulmonifera,  i.  631. 

B.  Conchiferous  Acephala,  i.  621. 
C  Tunlcata,  i.  633. 

9.  of  the  ciliary  motion  of  the  embryo  of  Mollusca,  i. 

636. 
Gasteropoda,  i.  636. 
Acephala,  i.  627. 
10.  phenomena  of  the  ciliary  moCloD  In  the  Vertebrata. 

1.638. 

A.  Reptiles,  1. 638. 

B.  Birds,  i.  631. 

C.  Mammalia,  i.  631. 
Ciliary  motion : 

1.  summary  of  the  animals  In  which  the  ciliary  motion 

has  been  discovered,  1. 633. 
8.  organs  or  parts  of  the  body  In  which  the  ciliary 
motion  has  been  ascertained  to  exist,  i.  633. 
a.  surface  of  the  body,  1,  633. 
A.  respiratory  system,  i.<>33. 

c.  alitneotary  system.  L  632. 

d,  reproductive  organs,  i.  633. 

3.  of  the  ciliary  rooti<m  in  the  embryo,  1.  6S3. 

4.  figure,  structure,  and  arraugeroent  of  the  cilia  In 

feiieral,  i.  633. 
the  appearance  of  the  cilia  in  motion,  1.  fi34. 

6.  duration  of  the  ciliary  motion  after  deiAh  and  In 

separate  pans,  1.  634. 

7.  effects  of  external  agents  on  the  ciliary  motioo,  1. 

634. 

8.  effects  of  InflMmmatlon,  1.  r<35. 

9.  of  the  power  by  which  the  cilia  are  moved,  i.  63.V 

10.  theory  that  the  cilia  have  no  real  existence,  I.  ^X. 

1 1 .  of  the  motion  caused  In  fluids  by  the  cilia,  i.  636. 

summary,  1. 636. 
Cilia.    See  EfffUukf$;  F.gelidt. 
Cilia  of  aoimsJcules,  iv.  C. 
CUi'ary  arteries,  I.  491  ;  iti.786. 
anterior,  1.493;  III.  786. 
long,  i.  491  ;  ill.  786. 
short,  i.  491  ;  ill.  786. 
Ciliary  circle  of  choroid,  ii.  180. 

Ciliary  or  lenticular  Ranclion,  ii.  3^1  \  lil.  785 ;  Iv.  633. 
Ciliary  motion,  i.  606.    S4>e  Cilia. 
ol  the  tubuli  uriniferi,  iv.  253. 
nerve,  ii.  3<<3. 

branches,  11.  283. 
fasciculi,  ii.  883. 
branch  of  nasal  nerve,  iii.  785. 
processes  of  choroid,  ii  IHO. 
processes  of  the  vitreous  humour,  ii.  193,  194. 
CiUobrachtala,  digi>stive  organs  of  the.  i.  397. 

mode  ol  reproduction  of  the,  s.  33. 
Cf /«<>gr0d<i  ( Aralepha),  i.  36. 
(  iliograde  anImAls,  mode  of  progression  of,  ill.  431. 
Cimtrfa  gelatlnosa,  substantia,  ill.  653. 
Cnuiiisiin abdominis  mu^culoso-apooeurotlcum  of  Albinus 

and  Haller,  i.  3. 
drcauiant,  changes  In  the  anatomical  conformation  ol 
the,  Iv.  132H.  1339. 
portrait  of  a  ynung  Circassian,  Iv.  1329. 
Circle  of  Willis,  iii.  673. 705. 
drcmlar,  or  coronary,  sinus.  111.  633. 
CVrcsild/ioiB,  apparatus  of,  in  animals  generally,  i.  140.  14X 

See  Artrrira  ;  Veint. 
CiacuLATiON  (in  physiology).!.  638. 
I.  course  ot  the  blood  in  Man,  1.  63H. 
proofs  of  the  circulation,  1.  640. 
course  of  the  blood  in  the  fcetus,  1.  640. 
11.  coarse  of  the  blood  in  various  animals,  i.  641. 
in  warm-blooded  animals.  1.  643. 
in  cold-blooded  Venebraled  Animals,  I.  643. 
Reptiles,  i.  96.  643. 

portal  circulation  in,  i.  646. 
Fishes,  I.  646. 

|)ortal  circulation  of,  I.  647. 
in  InTcrtebrated  Animals,!.  648. 
Acaleph*,  L  6V4. 
Annelida,  1.  650. 

arenicola,  or  sand  worm,  1.  6.M>. 
erpobdella,  or  leech,  1. 651. 
lumbricm,  or  earthworm,  i.  650. 
naldes.  1.  CM). 
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*  ',  -  ;  i-nct-.  fuUun  _  anfmn.  d. 

-  ..,'-*  eflusions  into  tht  fu^-.^r^  ^- 

•  ...11  .         '  cavUlc^.  iii.71» 

*"      '     I  of  M^ruiii,  lu.  •;♦;. 

-  -^  ..     ,-y|  of  blood,  ill- 717. 

...";',    ,     I  ?  of  pus,  in.  717 

"     " I  "ui- Ui-.Tj,  braiu,  abnorinil  coridiitr=-i,/-.   ^  -, 

.  ,-,.  '  <^«ngt'»«^al  alnorraaic'-,-:  ,     ri,'- » 

bra:n  c»f  kli-.i;.*  ji..  ;,<. 

>^,  "  fu-ioii  o!  th*'  t .  1.  .';■.-'-», 

ab&eiH -  viih< rria.f.r.vt  .;. 
iii.  71';'. 
rttquiretl  or  inorlud  rT.n::.;;'>!Lj,  u  7l. 
hypcrtroiiin.  iii,  71.\ 

ca.sf  5  rLronifti,  :ii.  7?". 
ivarts  ol  the  briia  jf...l.->.!  i    * 
atrjkjhv.  ui.  7-'fi. 
j>o:toiiirjg,  hi.  ^:^^^  A. 

whiti;  sofionin;:,  iji.  ;j\  \, 
red  suftciKup.  u:.  7.1'  L  ■  7    ^. 
&"in'Ur.uiou,  ill  7;'iB. 
bypera-mia,  v\.  Tl"  C. 

i*c- jvp  dnd  t  a-s:\e,  i.i.  7i:i 
rau>p^,  iii.  7iu  C. 
anxnii.i,  iii.  7.:0C. 
;      ..  *-*''"'^'»-'"'«Nia:niurrlinge.  iii.7r'r). 

\,  j"  .1  ajoplevy,  c-rvbral.  jii  7.   li 

♦"•apilli.'v.  111. :.   ii. 
car.cer  of  the  l.r.nn.  i  1.  7."i;. 
>eal  of  tin-  d:M-a<-.   i",  7..»  F. 
origin  ;-nd  f  i<ig.<>?.  ;j:.  7..  F. 
fuii«.'o;d    iuj.l    n^ru    tUiL«-.ui    >f  :• 
brun.  iji.  7l*'it. 
tul>crclc  of  the  lira-n,  iti.:rE. 

anatoiuiciil  ch.ira.tcrj  of.  r.!  "i  i. 
I'arts  n:t>*t  irtqueullv  die.t ».  .-.  .. 

7-.-<il:. 

entoz-A  in  th-»  brain,  iii.  Ti'  F. 
morbid  st<tt!.p;' tLr  wntria  t,  i;..:::! 

col,.nr   of   ijie  Ijuij  res  a'ii«Ti  .:i.  . 

r-.'oK. 

choioid  plexti«,  deposil  of  le::.'.  ?. 
iii.  7.\F. 
earthy  OoncrKion*  in,  \\  75  \ 
vesicles  in.   f.vrr.jerU   xtix.-.^  u 

1-  L.iictionj  of  thp  encei>h.ilon,  i,i   r^*-.  ] 

ot  the  nudtiUrt  oblongata  iii  7w  f 
corpora  striata,  iii.  7-22  l,  '"  * 

I   'US  iD.cer,  Iii.  7'i'iyi. 
r'p'.ir  tfialami,  iii.  722  M. 
co'-por.'i  quad)  i>rert,ina.  iii.  7^'  Q 
ohvciry  boviies.  iii.  722  O 
a>  ks..fRo:|.  72-.'0.        ' 
n-.ts.x'fphale.  iii.  "i'ip. 

eii  otioii.  iii.  722  P.* 

diseases   co.ineeted    with    disturbed   «ttr    • 
ernetion,  in.  7_'2  O. 

miy  be  resrarded  as  the  centre  of  e. 0: ..-* 
action*,  in.  7^  Q_ 
of  the  ceretn Hum.  iii.  722  Q 

co-ordm.ition  of  mvVerr.ent*.  Iii.  :rLV.. 

Ua.is   views,  — conoexio.i  of  thr  c^rc^'r:^ 

ot  the  ctrebral  convolutions,  in.  7- X. 

Ur.   \\i>:u„'s  d^H:irine  of  (he  dau  r%  c:  -? 

mind.  1:1.  722  z. 
^f'su:.  n,  iii,  7-J3  A. 
Y'ition  and  ;ittention,  ii-.  723  \ 
*kvp.  Hi.  723  H. 
dre.ur.ni?.  iii    723B 
coT.i.  ut.  7-3  H. 
«'^"n  unbu'ism,  iii.  723  B. 
uclrnim.  III.  7^1  B. 
fibres  ot  the  centrum  or.do.  iii.  7lj  B, 


o: 


»■  ►t> 


e  <'.»n;n3i-vires,  lii.  72.t  I). 


cori  us  ca  :o.u:>i,  m.  7.3, 
to-ni\.  iii.  7;i3  IX 
p*:!"^  V.ir   1  i.  ii:.  703  fr. 
ti.ryr)  of  the  physiol.^^  of  the  fi.trphaUs. 
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.:^:>  ,  roi  it:^'  .Uiisualcule,',  a  jiuaiU  ul  I'elTg. 
A      :im1?,  iv.  4.  .r  .  e 

\^'J   i^tf  rs  uf  the  •'\milT.  !T.  1. 

.  ■•    .-v.     r  rvvoUl::!;  on.  -iicule,  ir.  P 
«    «..•-  "<.j    i»,  15-2.  1.,^,  J 4,;.^      '  ~ 

:    -ri''  u:  1  0.4  Mir.  it.  li\ 

I -C   »'>s  O'.  IT,   IJ4. 

••'   'tr  .>.   ij.  .V.C. 
n  -^v  i:.ir  j\  steal  of  the.  iii,  ^57. 
.5^-   .   .i::i  ciatttrs.  ir.  '..7. 

i.     .^     >    <   ilf.   IV.  i.7. 

V  .'I.  struct ue  o[  the.  ».  J>02. 

^ '-ifs    •:!.  ■  •    7.V.      ■  ■   '  ^  v-.'ratof.  $   .v> 

''=iv>i:».     sV  .'v-  '  :■  ^  ...  • .  ...    ..    -  1-.  ■    *  Of,  ».  5iV2. 

"^  *^     -'J  appendage*,  t  *.^ 
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C<U4  a  —  coMlmurd. 

D^rrous  ftbriU  of  the,  iL  641. 

developnu'nt  and  abnormal  conditions  of  the,  ii.  r»57. 
office  of  (he,  in  the  function  of  hearing,  li.  5C8.  577> 
CockUar  arterj,  li.  S49. 
Otcktearifmrm  proceu,  I.  734 ;  li.  544. 
Vtjek  (Galiui  domeiticus).  ipermatotoa  of  the.  It.  47R,  479. 
Cockdutfer^  aaaoeiationi  of  raalci  during  the  pairing  season, 

III.  16. 
Cochin ^  nenrouB  system  of  the.  Hi.  (504. 
Cock^rotiekeg.  destructive  (Biattidc),  ii.  864. 
Ctftf^fisA  (Gados  morrhoa),  brain  and  cerebral  nerres  of 
th».  Hi.  995. 
causes  oC  its  migration  to  the  coast  northward,  ill .  13. 
form  of,  considered  with  respect  to  its  mode  and 
organs  of  progression,  lil.  437. 
Carre/  foramen,  of  Irootal  bone,  i.  739,  730. 
Cjthlmmika^W.  III. 

digestive  organs  of  the,  s.  296. 
muscukr  and  nenrous  sjstom  of  the,  ill.  53.^. 
Cirliae  axis,  or  coliac  artery,  t.  189.  194  ;  s.  325. 
(Vr/Mc,  solar,  or  epigastric,  plexus  of  nerres,  s.  42}i. 
Cu-wluH.  anatomy  of  the.  It.  372,  et  9eq. 
I'eeumrmt,  a  genus  of  cystic  Entosoa,  li.  IIR. 
i'eSSrf,  coosidered  as  an  article  of  food,  ii.  14  ;  s.  SOfi. 
chemical  constituents  of,  s.  396. 
(■fleets  of  coffee  on  the  system,  s.  396. 
"  fi^e-bone  "  of  the  horse,  It.  719. 
i'*ikfiion  of  germs,  rases  of,  ii.  317. 
l'yAe*i9<  strength,  iii.  415. 

I'oldy  Its  pvculur  influence  upon  the  spinal  cord,  ill.  21  H. 
Ice  applied  to  the  spine  In  ca»es  of  muscular  disturb. 

ance,  ill.  721  H. 
effects  of,  on  animal  heat,  ii.  660.  675.    See  II  rat, 

Animal. 
productive  of  sleep  and  hibernation,  II.  768.  77'>. 
seTere.  productive  of  torpor,  ii.  7G8. 
syncope  by,  i.  797. 
CM  alAtsiou,  beneflcial  effects  of,  in  cases  of  extreme 

oxcitement,  IL  <MI  • 
CoU -blooded  animals,  temperatiirr  of,  as  compared  with 

wsrm-Uooded  animals.    See  IIrat,  Animal. 
Coidt  in  (he  nose,  ill.  738.    See  Noas. 
i\'iropUra,  an  order  of  Insecta,  ii.  K59. 
cn«rac(ers  of  the  order,  ii.  ft.'sg. 
tribM  and  sub^tribes  of,  il.  8^9.  860. 
various  species  of,  ii.  8'>9— 863. 
nenrous  •TSti'in  of  the,  iii.  610. 
wings  and  powers  of  flight  o%  iii.  4i\. 
C^ffimid^  (box   animalcules),   a   family  of   Polrga^tric 
animals.  It.  4. 
characters  of  the  family,  It.  4. 
('>Upi^  a  genus  of  Polygastria,  It.  13. 
i'ntftuige^  aiieedoCe  of,  It.  687. 
(WiV  artery,  right,  1. 195  ;  s.  379. 
middle,  1.  195  ;  s.  379. 
left,  a  380. 
Cofii^  fracture.  It.  1517. 
i'lJiienhu  biilbl  m«ditis  urethrv,  It.  1 248. 

teinir.alis,  iv.  1252.    See  Ctpui  eallinaginis. 
Vi-tlun,  peculiar  disease  of  the  lungs  to  which  they  are 

li*b«i».iv.  H7. 
(>tl,quawenlmm  of  the  ova  of  Arachnldans,  1.  213. 
( ••/.'.lid,  i.  694. 
(ft/ZtMrf  cancer,  characters  of.  It.  137. 

of  the  testicle.  It.  1 010. 
r.  ttoma.  It.  135. 

('<  UorrtHt,  Lasaras,  the  beteradetph,  I  v.  909. 
i'  Hum,    See  Ntcic. 
i\4o6m»,  a  genua  of  Quadnimana,  It.  196,  et  trq.    See 

Ql'AOaUMANA. 

characters  of  Colobus,  I  v.  196. 
Coltm.  or  great  gut,  anatomv  of  the,  s.  36\ 

MC<niding,  ill.  944 ;  s.  365. 

trsosvcrse,  ill.  944  ;  s.  365. 

(}r4cending.  111.  9(4  ;  s.  36\ 

lijrmoid  flexure,  iii.  944 ;  s.  365. 

^ppeodiees  epiplcHcse,  s.  866^ 

nuivements  of  the  large  intestine,  s.  ?66. 

mucous  membrane  of  the  colon,  s.  S69. 

development  of  the  colon,  s.  402. 

uses  of,  in  digeaion,  li.  in. 
Volustrwm^  or  flrst  milk  after  parturition,  iii.  860. 

rhenlral  properties  of,  ill.  360,  361 ;  s.  891,  note. 
CntouHmg  matter  of  the  blood.  1.411.    See  Blood. 
c</oirrs,  relative  effect  of  dtfllerent-coloured  uniforms  on 

the  chances  of  l>eing  hit  In  battle,  Iv.  1441,  note, 
Cvipudfatf^r  (breast  animalcules),  a  family  of  Polygastric 
animals.  It.  5. 

rharaetera  of  the  fsmllT,  It.  5. 
CoimAer  Ofltrlx  (ringed  soAe),  neiTous  system  of  the.  Iii. 
620. 

M'Abcr,  Lfain.,  It.  M6. 
^    veriu  (viper ),  nervous  system  of  the,  ill.  62t . 
(  Jmmbm  (pigeon),  nerTuUS  system  of  the,  Ul.  6W. 
(WB4iri4a  cocblev,  ii.  531. 
ioimmmn  nasi,  ill.  7J6L 
i*>lmmnir  cames.  teretes  lacertl,  ii.  581 

loramlnis  oTalis.  ii.  580. 

ruf  arum  of  Tsgina,  s.  706. 
r  futfmt  of  meduPa  oblongau,  anterior  pyramidal,  iii. 


Columns  of  m<  dulla  oblongata  —  contimted. 
oliTary,  iii.  679.  683,  684. 
posterior  pyramidal,  ill.  679.  6«>3.  6*^4. 
resliform,  ill.  678,  079— 'j82.  684. 
of  the  rectum,  ill.  921. 

of  the  spinal  cord,  (Unctions  of  the,  iii.  721  K. 
office  of  the  aniero-lateral  columns,  iii.  721  O. 
of  the  posterior  columns,  iii.  721  O. 

manner  in  which  the  posterior  columns 
may  contribute  to  the  exercise  of  the 
IncomutlTe  functitins,  iii.  721  Q. 
Columi,  a  genus  of  Rotifera,  I  v.  406. 
Coma,  phenomena  of,  iii.  722  Y.  723  B. 
comparison  between  sleep  and.  It.  677. 
death  by.  mode  of.  i.  264. 
Comatula^  alimentary  canal  of,  s.  297. 

muscles  of  the,  iii.  537. 
Combustibles  used  in  organic  analysis,  iii.  814. 
Combuslton^  hypothesis  of,  as  the  physical  cause  of  animal 

htat,  ii.  684. 
Combustion  apparatus   of  Lltblg   for  organic   analysis, 

Iii.  814. 
Commtssurai  nenrous  fibres,  iii.  646. 
Commissure  of  the  optic  nerves,  iii.  673.  676  ;  It.  1446. 

antero. posterior  of  fornix,  iii.  67*1.    See  Fornix, 
Commissures  of  cerebellar  hemispheres,  iii.  685. 
of  the  brain.  111.701. 

longitudinal  commissures,  Iii.  701. 
superior  longitudinal.  III.  701. 
longitudinal  tracts,  iU.  701. 
fornix,  iii.  701. 
tsenia  semicircularts,  iii.  703. 
transverse,  iii.  702. 
corpus  caIio»um,  iii.  702. 
anterior  commissure,  iii.  702. 
posterior  commis>ure,  iii.  708. 
soft  commissure,  iii.  703. 
manner  in  which  the  commissures  connect  the 
parts  between  which  they  are  placed,  Iii.  703. 
functions  of  the  commissures,  ill.  723  D. 
corpus  callosum.  ill.  723  D. 
forni3t,iil.  723D. 
pons  varolii,  iii.  723  R. 
Commissure,  anterior,  s.  709. 
posterior,  s.  709. 
cerebro-cerebeliar  commissures,  or  processus   cere* 

belli  ad  testes,  ill  693. 
long  and  hidden,  ill.  691. 
of  the  spinal  cord,  white,  ill.  652. 
grey,  iii.  652. 
short  and  exposed,  iii.  OUI. 
single,  Iii.  691. 

superior  longitudinal,  iii.  607. 
of  third  Tciitricle,  anterior,  iii.  676. 
posterior,  iii.  676. 
soft,  or  grey.  Id.  677. 
ComsHuniettns  noni,  or  internal  descending  cerTlc.il  nerre. 
It.  753. 
tibialis  nerve.  It.  62. 
uliMB  artery,  It.  226. 
CofMNtsmft^olMg  artery,  anterior,  lil.  704. 

posterior,  ill.  701 
branches  of  acromial  nerTcs.  It.  753. 
Comparison  between  the  development  of  the  cerebrum 
and  cerebellum  in  the  adult,  iii.  687. 
between  the  structure  of  the  sympathetic  and   the 
cerebro-SDtnal  fibre,   according  to  Volkmann  and 
Bidder,  lir.  599. 
of  nervous  and  muscular  tissue,  iii.  593. 
Complesion.  differences  In   ttie,  of  the  various  races  of 
mankind,  Iv.  1333. 
constancy  of  the  relation  between  climate  and  com- 
plexion, Iv.  1335. 
historical  evidence  of  an  actual  change  of  complexion 
in  tribes  or  races  that  arc  known  to  have  migrated 
from  one  locality  to  another  of  a  diflferrnt  character, 
or  to  hsTe  changed  thrir  mode  of  life,  It.  1336. 
Complesus  muscle,  1. 371.  732. 
Compressor  narlum  minor,  ill.  729. 
Compressor  Tense  dorsalis  penis  muscle,  II.  416 ;  III.  916. 
Compressores  urethrse  mmdcs,  iti.932  ;  It.  1247 ;  s.  138. 
Compressorrum^  the,  lit  347.    See  Mickoscofb. 
Conetplum^  physical  action  in,  iii.  72-  1. 
ch  inges  in  tlie  uterus  after,  ii.  464. 

circumstances  Influencing  the  liability  to  enncep- 

tion.  li.  456. 
lactation  usually  a  preventive  to  conception,  11. 

457. 
signs  of  recent  conception  in  women,  li.  457. 
See  Gbniratiom  i  Ovum  ;  Uraait,  and  its   Arrtn- 

DAOES. 

Concka  of  ear,  II.  551 . 

CoNcitirsRA  (a  class  of  InTertebrale  Animals),  t.  112. 
6111. 
chara  ters  of  the  class,  i.  694, 695. 
clasKlAratlon  of  the  Conchifera.  1. 714. 
division  of  the  class,  I  69.'>. 
nervous  «ystem,  i.  704  ;  ill.  6fl3. 
organs  of  digestion,  I.  695. 
of  rtrculution,  L  08. 
of  respiration,  I.  699. 
of  generation,  i.  70n  ;  il.  41^. 
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CoNCRiFBBA  — comlmmed. 
organ* or  motion,  L  700. 
tkin  and  its  appendages,  i.  7(A. 

1 .  mantle,  t.  706. 

2.  siphons,  i.  707. 

3.  shell,  I.  707. 

cardinal  edge,  i.  708. 
general  stroctare,  i.  707. 
hinge,  i.  707. 
ligaiaenr,  i.  706. 
TdlTes,  surfiices  of  the,  i.  710. 
external  surface,  i.  710. 
I.  the  books,  i.  710. 
S.  the  bellj  of  the  shell,  1.  7  il . 

3.  the  edges,  1.711. 

4.  thelunala,  L711. 
b.  the  corselet,  i.711. 

internal  surface,  i.  712. 

formation  of  mother-of-pearl  and  of 
pearis,  1.712,713. 
QmeretimUt  or  pseudo-calcali.  It.  86.    See  Ptooc^CTt, 
Adventitious; 
found  in  the  paunch  and  retkalom  of  RomiiUDtia, 

8.538. 
polypous,  in  the  heart,  ii.  648. 
of  prostate  gland.  It.  158. 
Coneuation,  depression  of  the  heul*t  action  consequent 

on.  i.  723. 
ComdiUae'M  dreams.  It.  687. 
CandhHenU,  employment  of,  in  diet,  ii.  15. 
ComdgitM  of  femur,  iii.  44. 
humerus,  external,  f.  217. 
internal,  I.  217. 
extensorius  of  hnmerua,  iL  160. 
of  the  tibia,  iL  I6». 
Ctm^loid  foramen,  1. 732. 
posterior,  i.  732. 
anterior,  i.  732. 
prooeises,i.732i  il.215. 
Comdglopedm,  i.  24.5. 
Conferva  fontlnalis,  arrangement  of  the  sexual  reprodoc- 

tlve  organs  of  the,  s.  220. 
Cpn/ier9oiH  Alg».  See  Algtt ;  Rspkoohctiom,  ViorraBLS. 
Co^/hu  of  Nigeodie,  anterior,  iii.  640. 

inferior,  iii.  640. 
posterior,  iii.  638.  610.  688. 
superior,  iii.  640. 
ComgenU^  deformities.    See  Txxatoloot. 
Comger,  toaytie  of  the,  iv.  1 146. 
Onitttim  o(  the  hver,  iii.  183. 

m.  geiteral  congestion,  iii.  184. 
k.  hepatic  renous  congenlioii,  iii.  184. 
e.  portal  Tenons  congestion,  Iii.  IM. 
of  the  venous  sinuses  of  the  spinal  cord,  iii.  713. 
conTulsions.  iii  713. 
spinal  apoplexy,  iii.  713. 
Cnngisiiite  glands.  L  S3. 

Cvmgregmtiom,  instinct  ot,  both  in  man  and  in  the  lower 
animals,  liL  16. 
imperfect  societies  of  Insects,  iii.  16. 
for  society  alone,  ill.  16. 
of  males  In  the  pairing  season,  iii.  16. 
for  emigrating  togeth-r,  iii.  16. 
for  Ibetttng  together,  iii.  16. 
for  some  commoa   work,  adTautageous  to  the 

community,  ill.  16. 
occasional  association,  Iii.  17. 
of  higher  animals  for  rarious  pApoeet,— grega- 
rious animals,  iii.  17. 
Cam  Tasnilosi  of  epididymis.  It.  979. 
Comical  appendages  to  hcwd  of  Pteropoda,  It.  17^. 
0»aMuw,  use  of,  in  cases  of  muscular  diaturbanot,  iii. 

721.  H. 
Cat^fonudl  tendons,  the,  i.  6. 

Ca^fmmciivm  (in  human  aaatony),  ii.  I7X  176  s  ifi.  83.    See 
I.AcaaTii«L  OacAHs. 
structure  of.  ii.  176. 
Cbi^wefrrtfrii.  til.  86. 
OmockOmt,  a  genus  of  Rotifera.  It.  402. 
l\moek*'ims  toItox,  a  species  of  Rotifera,  ir.  401,  et  arf. 
Oamufd  or  pyramidal  ligament,  iii.  104. 
CmsiMUiKe,  in  organised  and  unorganised  bodies,  1 119. 
Cumttrietiom  of  the  alimentary  canal,  s.  401. 
causes,  s.  4m,  4U5. 
of  the  aorta,!.  191. 
CamMtrHtor  ani  muscle,  i,  176. 

Isthmi  faucium  muscle,  iii.  9^2 ;  It.  1 133. 

relAtloos  and  action,  iii.  M2. 
pharyngis  muscle,  if .  II 02. 
pliaryngts  muscle,  inferior,  liL  102,  M6. 
medius,  ill.  M6. 
superior,  iii.  M6. 
Tagioc  muscle.  L  liH ;  ».  712. 
C«m$mmptiam.  twttercttlar,  aplKmia  a  symptom  in  cases  of,  iii. 
119. 
sympathetic  ulceration  of  the  trachea  and  bronchial 
tubes  In  eases  of  loberrular,  iii.  1 19. 
INtfrrn^tTiUTT.  i.  716. 

1.  trritJtbility,  I.  717. 

2.  vital  pitwer  or  property  of  Irritahtlity.  L  719. 

3.  conditions  aivessa.  y   to  the  CMOtr«itlle    power,  i. 

721. 


vitai   povrn  «f 


rm  1' 


CoNTKArTiLrrY  — >  amthitred^ 
4.  laws    regulating    the 

powers,  i.  723. 
conclusions,  L  724. 
Comtractmtg  of  muscle,  L  716 ;  UL  519. 

Is  it  a  property  Inherent  in  miMcn  V  ibre  >  .  4  < • 

trine  of  the  **  vis  InsiU  "  of  Haller.  Hi.  ">:* 
source  of  oootrnctility,  whence  derived,  ai     ' 
relation  of  contractihty  to  the  stile  of  au 

of  the  orguk,  Ui.  AM. 
Dr.  John  Rcid*s  experiments.  liL  588. 
evidence  furnished  by  cerebral  paraitsn,  . 

521. 
corrotootatlona    fiimisbcd    by  the   fact  -  ' 
throoghoot  the  animal  klngdias  tbe  *m   .. 
supply  is  accurately  nropoftjoned  to  tie  B  * 
cidir  irritability,  iU.  SSL 
5See  Hdsculak  BIotion. 

of  cavities  of  the  heart,  dmtioa  of,  after  diacb.  t  ' 
608. 
Omlractiom,  or  systole,  of  the  aQrirle*  and  vewtncks  af  im 

heart,  ii.  602,  603.     See  Hkakt.  PavsiouiCT  «e. 
Comm$  arteriosus  of  Woolf,  ii.  581,  wore. 
Conwol^ded  tube  forming  tbe  lympbuic  flaad.  Id.  Ul  $« 

Lymphatic  SYmui. 
Com9oluiuma  of  the  brain.  111.  00. 

(unctions  of  the  cerebral  eoovolatioos.  id.  TV  X. 
connexions  of  tbe  fwnciioos  of  tbe  maid  mx^  '^* 
functions   of    Ibe    cerebral  cywselmi— .    l 
722  X. 
Dr.  Wigan's  doctrine  of  the  doaUty  of  iWvt.^  * 

722  z; 

sensattuQ,  iii.  713  A. 
volition  and  attention,  iiL  733  A. 
sleep,  ill.  723  B. 
dreaming,  iii.  723  B. 
oi»ma,  ill.  723  B. 
somnambulism.  Hi.  723  B. 
delirium,  iii.  723  B. 
fibres  of  the  centrum  ovale;  liL  713  B. 
CnswsdMojts,  congestion  of  the  veaaele  of  tlw  bnii 
quent  oo,  ill.  713.  7»  F. 
cause  of  the  convulskms  ttt  epilepsy,  ih.  721  & 
of  the  fortiis  in  otero^  il.  321. 
Otokmg,  fmn  <rtancc  of,  m  dlgestiosi.  ii.  12. 
chemical  cbangca  iadnced  la  faod  by  the 

cooking,  s.  390. 
roasting  meat,  s.  390. 
boiling  meat,  s.  390l 
salting  and  smokinr  meat.  a.  391. 
CiipAtot,  poison  bngs  of,  iv.  291. 
Capper^  method  of  determining  tbe  pnasncs  af.  ^  • 

sut>ttances,  ill.  Mft. 
CopU^  physical  characters  of  tbe,  Ir.  1S57. 
Cor  bovinum,  H.  639. 
Citrmeo-acrommii  ligament,  i.  339. 
Coraco-braektMlis   musde,  i.  217.   219.  389;   U  1<* 

756. 
CaraeoU  notch  (iodnira  semikmaris,  laasCa).  U  > « 


> 


«a^- 


tb*,a  ««. 


process,  L  389:  11.  I.%7  ,  Iv.  tiOO. 
fracture*  of  the,  Iv.  600 
in  Camivora,  i.  466.    See  CaBMiTonA. 
ConO,  red,  of  commerce.  (Coralll^ 

82L 
Cormi  reefs,  formation  oC  iv.  S3. 

mode  in  which  coral  reeft  beeoaac  cmiv4 
and  fitted  for  the  abode  of  aaaa,  tv.  33. 
CvrcOsdtf ,  or  cortical  polype,  •  famdly  of  l\dypihfm> 
30. 
characters  of  tbe  Csmily,  Iv.  19. 
genera,  iv.  19. 

Corallion  mbrum.  I  v.  II. 
Isis  hippiiris,  iv.  31. 
ova  of,  s.  [127.] 
CiMdifMm  tefidoo,  il.  2 ;  Iv.  321. 
Com,  considered  a«  an 
constituents, 
bre«d.  s.  393. 
roni  fields,  ravages  of  tbe  wif0.i 
Consm.  11.  175—177. 

chemical  composltioo,  H.  m. 
development,  Ii.  17^. 
site  aad  sh^e.  IL  176}  Ir.  1440. 
structure,  li.  175. 

wounds  nd  diseases  of  the  eornm.  ii  ITT 
conjunctival  cosettng  of  tbe,  im.  «3 
opacm,iu  175.177. 
transparcfia,  iL  175, 176. 
conical,  symptoms  oC  tv.  1464. 
Conucmlm    lairyngia,  or  tuberdea  of 

Tonss,  hard,  causes  of.  it.  353. 
soft,  causes  of.  li.  a.vi. 
on  roots  of  fingvvs.  iu5i4. 
Oavww  Ammoow.  ui.  675. 
C^Mwma  of  byold  bone,  greater.  Iv.  1 124 

le«aer.  iv.  1124. 
of  lateral  ventrirlca.  in  674.     See  f '« 
of  ihvfnid  cartilage,  ill.  Ifll 
Cnfnmm  cilians  of  Camper  and  laoiv  tt. 
of  plans  penks«  In.  *fH, 
I.  7«^    "      ~ 
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Corona/ *atore,  K  796. 

Coionan'a  v«iitrlcull,  or  prop?r  gaitric,  arterf,  i.  194  ; 
ill.  911  :  t.  335. 
ventriculi  vein.  It.  1414. 
Conmarv  vt^riM.  1.  189.  192.  194  ;  ii.  564. 
UbUI,  itiferior,  i.  486. 
superior,  1.  487. 
ligament,  1.  S5I  ;  iil.  161. 
ofthe  liver,  ill.  940. 
ptexiu  of  nerres,  superior,  s.  429. 
stoos,  lU  633. 
▼cin.  It.  1404. 

great  or  anterior,  Ii.  596 ;  Iv.  1414. 

sinus  of,  ii.  697. 
posterior  or  lesser,  ii.  597  ;  ir.  1415. 
smaller  anterior,  il.  597. 
Conmoid  process,  11.  66. 115. 
process  of  ulna,  ii.  162. 

structure  of  the,  ii.  163. 
Corpora  alblcantia,  or  mammlllaria.  111.  673.  676.  701. 
cavernosa,  s.  709. 

Iklculata,  their  relation  to  the  optic  nerres,  lii.  768. 
alpighll.  It.  243—249. 

epithelium  of.  It.  252. 

(bnction  of  the,  iv.  254. 

imilUria,  or  albicantla,  iii.  673.  676.  701. 

flbrotts  matter  and  connections,  iii.  701. 

structure.  Hi.  701. 
oUvarIa,  oUvs»,  Hi.  679.  683, 684. 
oorpiu  dentatum,  iil.  683,  684. 

ftiitctions  of  the.  lit.  722  O. 
Pacchiont.  iii.  6».  632.  644.  691- 
qoftdrigemina.  ill.  677.  685. 

functions  of  the.  111.  722  M. 
rMtlfonnia,  iii.  678. 679. 682. 

fkanction  of  the,  iil.  722  K. 
striata,  111.  698. 

colour,  ill.  699. 

course  of  fibres,  iii  6991 

sections.  Hi.  699. 

▼caieular  matter,  lii.  699. 

flinctioos  of  the,  iii.  722  L. 

the  centre  of  rolitlon,  iii.  722  L.  723  B. 
WolMana,  Iv.  9M2. 
Carfma  bulbosum  penis  veins,  iil.  917. 
caTemotum  penis  arterj,  iii.  916. 
Arantii,  1.  223  ;  11.581. 
calkwum,  the,  iii.  625.  674. 

loofitutiinal  tracts  of,  iii.  674.  709. 

etmnexlons.  Hi.  702. 

fiores  of  corpus  callosum,  iil.  702. 

development,  ill.  702. 

anterior  reflected  portion,  HL  675. 

oflce  of  the  corpus  callosum.  Hi.  728  D. 
cavemosum  ciitoridis,  erectile  tissue  of,  Ii.  446. 
cavcraosam  p^nli,  ill  912. 

structure,  iii.  912. 

crura  penis,  ill.  912. 

ligameotum  sntpensorlum  pools,  iU.  912. 

trabfculse,  iU.  912. 

septum  pectiniforme,  lii.  913. 

vato-eeliuUr  structure  of  penis,  ill.  913* 

contractile  fibrous  tissue,  ill.  913^ 

erectile  tissue.  Ii.  145. 

structure.  IL  145. 

of  Switortni,  s.  712. 

of  penis  in  Btammalia,  IL  423. 
cillare,  ciliary  processes  of  choroid,  H.  180. 
coaleum.    See  Paro^amam. 
drtitatnm,  or  rhomboideum,  cerebelli,  ill.  683»  684. 

692. 
ftmbrtatom,  HI.  675.  676. 
Cealculatum,  entemum,  iil.  700. 
internum,  iii.  700. 
foraicis.  IU.  676. 
fflaodulosum,  iv.  I46L    See  Piostati  Gland. 

urethra.  Iv.  1)64, 1265. 
Higfamorl,  Iv.  977. 
kateom,  nature  of  a,  s.  664.  569. 

origin  and  formation  of  the,  U.  449. 

lobular  structure  of  the,  ii.  419. 

siae,  when  MI7  developed,  ii.  449. 

varlttloos  in  length  of  time  required  for  Ibll  deve- 
lopment, ii.  450. 

hypothesis  that  the  corpora  lotea  are  matrices  In 
which  the  Graafian  vesicles  and  ova  are  formed, 
rafutcd,a450. 

OSes  of  the  corpora  lutea,  U.  451. 

See  also  Ovary, 
seaaasoldcum,  1.  223;  H.  681. 
•poDglosum.lv.  1218.  IfSI. 

arterjr  of  the  corpus  spongiosum.  Iv.  12M. 

urcthr»,iU.  914. 

erectiti*  tissue  in  the,  IL  145. 
sirueture  of  the,  II.  145. 

in  MAmmalia,  IL  423. 
•trictum.  III.  67\ 

of  the  blood,  i.  404.    See  Blood. 
of.  in  the  rhyle.  liL  222. 

Egtioalc,  structure  of,  s.  436^ 
lpigbiaa,iv.n5>779. 
ftfOctioDS  of  the,  I  v.  799. 


Corfnudet  *  continued . 

of  Morgagni,  ii.  581 . 

or  cell*  of  bones.  Hi.  850.    See  Ojiskocs  TitsrB. 

Pacinian.    See  Pacinian  Bodies. 

of  pus.  iv.  111. 

seminli.    See  SpcrmnUnoa. 
Corpuseuhon  Weherlanum.    See  VBSictXA  Pkostatica 
Corrngaior  supercilii  muscle,  i.  748 ;  U.  229 ;  iii.  8a 

See  Cranium,  Muscles  of  the. 
Cortical  substance  of  the  kidney,  iv.  236. 

polyps.    See  CoraUtd^e. 
Corpnct  ova  of,  s.  [127.1 
CorppJkHtom^  the.    See  PACHTDsaMATA. 
Coatee,  or  ribs.    See  Riaa. 
C^la/ cartilage.  Iv.  1024.  1031. 

muscles  of  Vertebrata,  HI.  542. 

sulcus.  Iv.  1026. 
Coflo-abdoroinal  muscle,  i.  5. 

-coracold  ligament,  i.  360. 

•humeral  branches  of  the  second  and  third  inter- 
costal nerves.  1.  360. 

•sternal  articulations,  iv.  1032. 

-transverse  ligament,  anterior  or  long,  Iv.  1082. 

posterior,  Iv.  1032. 

-vertebral  articulations,  iv.  1032. 
llgamenU,  I  v.  1032. 

-transverse   ligament,  middle  or  Interosseous,  Iv. 
1032. 

-xiphoid  ligament,  Iv.  1033. 
Cbtmgno,  liquid  of,  ii.  536. 
Colsmnisis,  nerve  of,  11.  287. 
Cotyloid  cavity,  or  acetabulum,  s.  116. 

fossa,  s.  1 16. 

Ugament     (Usamentum    cotyloldeum,    flbro-cartila- 
gineum,  labium  cartilaglneum  acetabuli),  U.  777. 

notch,  s.  116. 
Cotpioaacraif  or  standing,  arch  of  pelvis,  s.  189. 
Comgking,  Hi. 735. 

£robable  causes  of,  HI.  722  K. 
I  (Myopotamus),  anatomy  of  the,  iv.  373,  ct  $cq. 
Coursing  birds  (Cursores),  characters  ol,  I.  26& 
Cipte,  pelvis  of  the,  s.  158. 

skelet<m  of  the,  508. 

urine  of  the,  iv.  1280. 

milk  of  the,  IH.  358  ;  s.  391 .    See  Miu. 
CoHTpcr's  glands,  IU.  930 ;  iv.  1247. 1252. 

development  of,  Iv.  1256. 

properties  of  the  fluid  supposed  to  be  derived  from, 
ii.  458. 

uses  of  the  glands,  H.  459. 

comparative  anatomy,  iv.  1253. 
Contf  morbus,  Iv.  434. 

Coxalgia,  Influence  of,  upon  the  pelvis,  s.  208. 
Crab$t  migration  of  the,  ill.  14. 

object  of  the  migration  of  the  land-crab,  or  tourlourou 
ofthe  French,  liL  14. 
Croft,  land  (Cancer  cursut),  velocity  of  the,  HI.  444. 

lamina  of  shell  of  crab,  iv.  570. 

muscles  ofthe.  IH.  540. 

hermit-crab,  nervous  system  of  the,  HI.  613. 

luminousness  of  a  species  of.  Hi.  198. 

See  CaoaTAcaA. 
CraAromidm,  a  fiunlly  of  the  order   Hymenoptera,  Ii. 

865. 
Cramp f  or  spasm.  111.  720  K. 
Cranial  aponeurosis,  1. 748. 

sinuses,  iv.  1387. 
CraniO'9ertebrai  nerve,  IH.  707. 
CaANiUM  (in  human  anatomy),  i.  725. 

analogy  betneeu  a  cranium  and  vertebra,  i.  740. 
and  several  vertebrst,  L  740. 

articulation  of  the  cranial  booea— sutaraa,  1. 736. 

bones  of  the  cranium,  1.  726L 

1.  sphenoid  bone,  1.  726L 

articulations,  t.  728. 
body  of  the  bone,  I.  726. 
cells,  sphenoidal,  i.  726. 
development,  i.  728. 
surfaces,  i .  726. 

2.  fhmtal  bone,  i.  728. 

articulations,  i.  730. 
development,  1. 730. 
external   surface  of  the   fViMlUl   portion,  I. 

729. 
orbital  portion,  I.  730. 
posterior  or  cerebral  surfbee,  I.  729. 
under  surface,  I.  7f9. 
upper  surface,  t.  729. 

3.  ethmoid  bone,  L  730. 

articulations,  1.731. 
celli.  i.731. 
development,  1. 731. 

4.  occipital  bone.  i.  731. 

angles.  1.  731.  732. 
connexion,!.  733. 
development,  i.  731. 

5.  temporal  bone.  i.  733. 

connexions,  i.  735. 
devHopraent.  1. 735. 
mastoid  portion,  i.  734. 
petrous  portion,  i.  733. 
squamous  portion,  I.  734. 
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Fnrrty,  articuL»r,  of  sarrum.  s.  1  :s. 
Facial  .irtrry.  ii.  '>-'7.  V)*! ;  iii.  03.  733.  919. 
tr;inv\    rsf,  ii.  'I'll ;  iii.  '.MCt. 
or  C'Xltrn.il  Mirlaco  of  malar  bono.  ii.  'ill. 
oraiitirior   suriacc  of    &ui)(ri(»r  ui.ixill.iry   bones,    ii. 

'2<i7. 
ii..Tv»-<.  Ii.  'i^\i.  .'.jn.  .v,.|.  ."..',;  iii.  707.  «iiy. 
S<i'  Sr\KNrn  P*iK  OP  N'kknli. 
oiihthalinic  vt-in.  lij.  1(4. 
\eiii.  ii.  227  ;  iv.  \^^H•l.  \\o\.  Iiofi. 
^>ri;^ill  and  rour-.c,  iv.  14<>4. 
brant  1m<  of  tin-  f  ici.il  vein,  iv.  1101. 
posterior,  iv.  I  \Uh. 
transverse,  ii.  '>'2^  ;  iii.  •"3. 
deep,  (»r  alveol.ir,  iv.  I  101. 
1'\vii-<i  ni|i|'Ocr.itira.  i.  ^Oi ;  ii.  7J7. 

hni  ita  of  ar»tal)uluni,  li.  777. 
Fi€L>S.  the.  s.  .17-*. 

compoMtion  of  the  f.TOe-!.  jv.  4'W  ;  8.  372.  374. 
ph}sic  a!  prt»p<  rti«'N,  s.  373. 
cduiir  and  colour,  s.  373. 
can.«e,'.,  s.  .173. 
spccifle  Kr.ivit\.  s.  371. 
quantity  evacnat.-d.  r.  374. 
nie<  li.inirai  composition,  s.  371. 
chemical  conipo^ition,  s.  37'». 

f.itty  matters  excrc't«'d  in  the  f.TCPS,  iv.  07. 
time  during  uiiich  the  cont<'nts  of  the  inlestin.il  t.bo 

sojiinrn  in  it^  diir.-rent  se^'mriit.«,  ».  37*u 
occurrence  o(  tattv  .stools  in  connexion  with  p.increaitic 

diN.Mse,  .s.  Il'i. 
muscular  action  in  the  expulsion  of  the,  Iii.  721  L. 
r,rral  i»rilici-s  "  of  ^poni;e<,  i.  t\\2. 
Falc{fai  m  ligament,  i.  13;  iii.  Itj'i. 

of  the  lucr,  iii.  u:\u.  Oil. 
Fiiico  nisus  (hawk),  inrvoii!.  syifem  of  the,  iii.  f»22. 
Fuilupian  tube,  or  oxiduct,  s.  6'.'7. 
norm.il  aimtotny,  >.,  .V,t7. 

form  ;  diui(u«;ion>.  s.  .'>:i7. 
hiluatirm  a'  d  coiiiu-xious,  s.  .'lO**. 
st'p.irate  parts  and  division>,  s.  r.'.'O. 
infernal  oi  dice,  .')!•''. 
ufiTi'ie  port:iin  of  the  tube,  s.  'lOO. 
cnn.d.  1.  Goo. 
o\t. Trial  orifice,  s.  f/'O. 
j'aviiion  or  infundibulum,  s.  GO]. 
timbri.T,  is.  r.di. 
tulxi-ovarian  liLrament.  f.  GO'i. 
s;  met  lire  of  the  cnai.s  or  tunics,  s.  ♦in3. 
bl(iod.v»-SNid»  and  nerve,  s.  GOJ. 
functioiK  of  the  I'allopian  tube.  s.  Oori. 

reception  ami  ir.msmission  of  ov.i  and   sperma'ic 

fluid,  .s   r,o.'., 
fir.ot  .steji.  in  the  process  of  linprr<jna»ion.  s.  GO"*. 
the  cliain<es   which    the   ovum    uiuiergocs    in    the 

tnix-,  s    ».illj. 
approxim.ilion   of    the   fimbriat-'d    rxtren^ities    of 
the  K.iijopi.in  tnbe>  to  the  tivary  after   fruitful 
sexual  union,  ii.  417. 
development  of  tte  KaHopi^n  tube,  s.  ni3. 

form  itioti  of  the  oviduct  out  of  the  duct  of  Miiller, 

r,i3. 
abnormal  .anatomy  of  the  Fallopian  tube.  s.  GM. 
de(''ct  and  imiierfei  I  development,  s.  G14. 
penili.u  ities  of  con-truction,  s.  015. 
di.spl  ueinents,  %.  i',V\. 
«)bliter.ilion  of  the  canal,  s.  GI7. 
hyper.emia  ;   inflammation.  <»,  G17. 
collcction.s  of  fluid  within  the  tube  ;  blood  ;  serum; 

pus,  s.  GI7. 

C»sts.   S.  (il'O. 

lil)roiH  tumours,  8.  G2n. 
tub'Tcie  ;  cancer,  ?.  G20. 
rupture  of  the  tube  walls,  s.  GJO. 
Fallojii.m  tube  yesiation  ;  various  forms,  s.  6'JO. 
.See  al.so  (Jinehmion. 
Fn/iopiu-.,  aqueduct  of.  ii.  510;  iv.  54G. 
development  of,  ii.  .'iVJ. 
I ii.it us  of.  i.7.33. 
ligament  of,  i.  .'>,  note  a. 
Fnlsrtto  voice,  or  vnce  di  fe^ta,  iv.  14'>'3. 
FaU'  rerebelli  process,     iii.  G2!». 

cerebri  process  i.  720,  7.30;  iii.  GJO. 

parti. d  delicien;y  of  the  falx,  in.  715. 
Fnn<:s,  poison,  of  .serpent>,  iv.  'i'.fO. 
Ftirina,  nutritive  pro|)erties  <tf,  ii.  13. 
Fas*  I A  (ill  anatomy  generally ),  ii.  220.  2i»l. 

J.  cellular  or  superficial  fasci.'t*.  i.  .'<•.  13;  ii.  2*20. 
2    aponenrose,<,  or  aponeurotic  fasoia\  ii.  231.  2G4. 

essential  properties  and  uses  of,   ii.   204.      Sec 
also  Fmiiot-S  I'lssuii. 
Fascia  in  particular :  — 
abdominal,  s.  13S. 
ofa.'kle,  i.  I4S. 
buccal,  ii.  2-'7. 
cervical,  Iii.  ht'A. 

prw-vertebral,  iii.  r>«,0. 
cervico-thoracic  septum,  iii.  .S70. 
cLiTicular,  I.  .3G0;  iv.  1407. 
""•'al,  or  fascia  lata.  s.  13s. 
of  the  IcK,  iii.  139. 
.  ili.G75. 


Fascia— cont  in  ued. 
of  foot,  ii.  352. 
of  the  fore-arra,  ii.  362. 
iliaca,  i.  11,  12.  14;  ii.  231.240.  Sin;  $.  1« 
ischio-coccypeal.  i.  179. 

-rectal,  i.  177. 
of  knee,  iti.  A^. 
lata,  or  crural  fascia,  ii.  23C* ;  s.  IS'*. 

iluc  portion,  ii.  230. 

&U|>erficiHl  i  ortiou,  ii.  23!*. 
lumbar,  s.  12.*),  I3h. 
lumborum,  1.  H.  10. 
of  nock.  ii.  230  ;  ili,.53G. 

prrc-vcrtetiral  of  the  oeck,  iii.  M». 
obturator,  I.  177.  3SK. 
p;ilmar,  ii.  T)2h. 

disease  of  the,  ii.  .•>17.  525. 
palpebral,  ii.  227. 
parotid,  iv.  423. 
p.  I\ic,  ii.  131  ;  iii.  022,  'J^^\  s.  13^ 

recto-vcsical,  iii.  t»2*i. 
of  penis,  iii.  912. 
perineal,  s.  \M, 

deep,  ».  1.38. 

»uperficial,  g.  138. 
plantar,  ii.  3'»4. 
prop'ia.  ii.  231.  S41. 

of  the  hernial  mc,  i.  13. 
p«oo-ili.ic,  ii.  83X. 

of  qiiadratui  lumb*)rum  muscle,  I.  13*. 
semilunar,  i.  210. 
spfrinatica.  I.  -S 

deep.  iv.  9HG. 

superficial  or  exieri.al,  ir.  9Sft, 
subcutaneous,  ii.  G2. 
superlicial,  i,  '210;  ii.  S.M. 

of  abdomen,  li.  230.     See  .AbdoUE>. 

of  the  thigh,  ii.  238  j  iii.  128. 

internal,  ii.  231. 

of  the  neck,  iii.  .V>0. 

of  perineum,  iii.  ir.i7. 
temporal,  i.  740. 

trausvtrsalis,  i.  8.  II,  12  ;  if.  231.  240.  «ll ;  J.  I>. 
transversi  perinaei,  i.  17H. 
vesical,  i.  3sft. 
Fasciculi  of  ciliary  nerve,  li.  2»j2. 
lateral,  ii.  269. 

innominati,  or  olivary  tract*,  fii.  <J7*. 
of   medulla  oblongata.      See   MeduiU  ot»lar.j:va<> 

lumns. 
muscular  of  the  back,  i.  374. 

inter-spinales  i.  374. 

inter-transversale«,  I.  374. 

muUifidus  spina?,  i.  374. 
muscular  ol  the  bladder,  i.  ."WO- 
tnu.'»cular,  which  dilate  and  compreis  the  no»t".».  - . 
7>9. 
Fastivp,  movements  of  the  stomach  in  th»  state  "f.^  5-> 
cib'cts  of  fctsting  on  the  quantity  of  carbouic  x.^  »**  - 
the  expired  air,  I  v.  .347. 
Fat,  or  hydro -cartxin,  1.  63 ;  ii.  233. 
absorption  of,  i.  63  ;  ii.  23'i. 
blood,  adipose  matter  in  the,  i.  .V). 
chemical  constitution  of  fat,  i.  59;  ii.232. 
composition,  elementary,  i.  ^. 
deposition  of,  mechanhm  of,  i.  GO. 

excessive,  i.  02  ;  ii.  718. 
distribution  of,  i.  G2. 
diminution,  excessive,  I.  62. 
fietus,  fat  and  marrow  in  the,  i.  GO,  61. 
formation  of  fat,  ii.  232. 
lipoma,  t.  63. 

marrow  of  bonet,  fat  iu  the,  1.  .SS.  434- 
melanosis,  i.  64. 

microscopical  and  atomical  structure  of,  i.  &>*. 
mode  of  separating  the  stearin  and  plain  of  lat.iwl'*^ 

fat  from  its  associated  cellular  texture,  ii.  i-'i^ 
morbid  conversion  of  muscle  into  fat  in  tbf  li^'^ 

body,  ii.  235. 
sarcoma,  adipose,  i.  63 
secretion,  mode  of,  i.  59;  ii.  232. 
steatoma,  i.  63.  , 

varieties  of  fat.  and  their  characteristic*,  ii.  232-2A 

ndipocere,  ii.  233.    Sec  Adipoc&rk. 

beef  fat,  ii.  233, 

birds*  fat.  ii.  234. 

goats'  fat,  ii.  233. 

human  fat.  ii.  232. 

insects'  fat,  ii.  234. 

lard,  ii.  2.32. 

mutton  fat,  ii.  233. 

neats'-foot  oil,  ii.  233. 

phocenine,  ii.  234. 

spermaceti  oil,  ii.  233. 

train  or  whale  oil.  ii.  233. 

vegeUble  fat,  i.  .S6.  d<».  f^ 

See  also  .\dipose  Tissue. 
fat  considered  as  an  article  of  food,  s.  SJiS.  ^^ 

uses  sustained  by.  in  the  orgaoisro.  s.  3^    -' 

fatty  matter  in  corn,  s.  393. 
method  of  determining  the  presence  of  fatty  mitif^'  • 
organic  substances,  iii.  79€l 
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Crmral  ■rrb.  1.  5.  note,  13 ;  11.  Y5C.  7M. 
auwl,  U.  7^7. 

CuriA,  or  fascia  lata,  s.  138. 
mire  (femoral),  Iw.  763. 
branches,  U.  763,  7G4. 
anterior,  U.  779}  iT.  761. 
ring,  11.  757. 

passage  of  the  testicle  through  the,  i?.  9S8. 
T«»in,  anterior,  il.  838. 
Crmral  or  femoral  hernia.  If.  7A6.    See  HsaNU. 

•ymptoros  and  progress  of  ihe  dlseasr,  11.  7iQ. 
CruMtM  pctrosa  of  teeth,  U.  864,  8«'>5. 
CiisTACiA  (a  class  of  Articulated  Animals),  1.  111.  246. 
750. 
arrangement  of  the  class,  table  of  the,  i.  751. 
blood  and  circulation,  i.  652.  775. 

brancbO'Cardiac  (efferent)  rrssel,  1. 777. 
entrance  of  the  blood  into  the  heart,  1.  777. 
heart  and  arteries,  1.  776. 
venous  linuses,  1. 777. 
definition,  I.  7M. 
digestion,  organs  of,  i.  771. 

blliaiT  system,  L  77ft :  Iv.  447. 
mouth  and  its  appendage*,  771. 773. 
intestinal  canal,  1.  773;  s.  298. 
ONophagus,  i.  773. 
stomach,  i.  773. 
generation,  organs  of,  1.  782 ;  ii.  417.  • 
ova  oi  Crustacea,  s.  [i  l^  ] 
spennatoaoa  of  (Crustacea,  iv.  493. 
oTum,  i.  785. 

incubation  and  deTelopment,  i.  785. 
netamorphoaes,  1.  786 
muscular  sjstrm  of  the,  iii.  540. 
nutrition,  apparatus  of,  i.  771. 
respiration,  org.ins  of,  1.  777. 
•cnsatiun,  Apparatus  of,  1.  76S. 

nervous  system,  I.  762 :  Hi.  608. 
senses,  organs  of  tne,  i.  7*7. 
bearing,  i.  768. 
eight,  I.  769. 
smell.  1. 768. 
taste,  L  768. 
touch,  I.  7it7. 
skin,  or  tegumentary  skeleton,  and  organs  of  locomo- 
tion, I.  752  i  It.  309. 
moult,  or  process  of  reiioTation  of  llie  legumvn- 

tary  skeleton.  1 .  759. 
reproduction  of  extremities,  1.  7G0. 
temperature  of,  ii.  650. 

K nodical  exuviation  of  the  shell  of  Crustacea,  iv  571. 
t  of  Crustacea  possessing  the  property  of  luminous- 
ness,  ill.  197.    See  LirMiNousNESii,  Animal. 
efl(<ts  of  atmospheric  electricity  on.  III.  36. 
Cr^ptoummia^  mode  of  reprbduction  of  the  higher,  s.  932. 
vegetatiTC  system  among  the  lower  Hepaiicsr.  s.  232. 
first  period  >  from  the  germination  of  the  spore, 
s.  233. 
derelopment  of  the  antherldia,  s.  233. 
development  of  the  archegonia,  s.  233. 
second  period— fructification  of  the  archegoni.i, 
a.  234. 
changes  preparatory  to  the  development  of 

the  spores,  s.  234. 
developmrnt  of  the  spores,  i.  2.14. 
vegetative  system  in  Jungermanniie  froiulossp,  i .  23-\ 
first  period— germtiiaiion  of  the  spores,  s.  23>^. 
the  aiitheritiia,  s.  235. 
the  archegonia,  s.  235. 
second  period— development  of  the  embryo,  s.  2.16. 
changes  preparatory  to  I  he  drveloproent  of  titc 
spores,  B.  tSU, 
Mosses,  s.  2»7. 

flrat  period— gemination  of  the  spore,  s.  {"^R. 

aevekipment  of  the  anthei  idia  and  archegonia, 
s.  238. 
in  the  Phaicum,  s.  238. 
development  of  the  fruit,  s.  238. 
of  the  spores,  s.  239L 
Ferns,  t.  S39. 

first  period—germtnatlon  of  the  spore,  s.  239. 
the  antberfdia.  s.  239. 
the  archegonia,  s.  '1A(>. 

origin  of  each  archrgonium,  s.  240. 
the  embryo,  s.  'i4i. 
sporangia  and  spores,  «.  241. 
R^tiiselace*,  s.  241. 

first  period — germination  of  the  spores,  s.  211. 
antheridium,  s.  'iA  I . 
archegonium,  s.  2t2. 
spores  and  sporangia,  i.  242. 
I.Tcopodtacese,  s.  243. 

rommeneement  of  the  dcrrl  pment  of  the  pro. 
thalliom,  s.  243. 
archegonlsi,  •.  243. 
embryo,  s.  943. 
sporangia  a>.d  spores,  i.  ?4.1. 
Rhisocarpe*,  s.  24.V 

maerospore  of  IMnlaria,  *.  24  S. 
prothalllnm,  s.  245. 
embryo,  s.  945. 
sporangia  and  spores,  s.  24*;. 


Crtfpfogttmia  —  continued. 

reriew  of  the  analogies  which  present  themselves  in 
the  history  of  the  development  of  the  repro- 
ductive organs  of  the  higher  Crjptogamia  and 
of  the  FhRnerogaroia,  s.  2-'>3. 
1.  analogies  existing  between  the  osule,  the  an- 
ther, and  the  sporangium,  s.  252. 
S.  analogy  between  the  embryo  sac,  the  pollen- 
cell,  and  the  parent  cell  of  four  spores,  s.  2^2. 
origin  anil  development  of  germ-cells  in  speciiU  organs 
destined  for  their  reception,  s.  253. 
Crjfptomonadinid^^  a  family  of  Polygdstric  Animals,  Iv.  3. 

characters  of  the  family,  iv.  3. 
Cryptom^  a  genus  of  Myriapoda,  iii.  547,  et  *eq. 
CrytUaiine  lens,  or  crystalline  humour,  of  the  eye,  ii.  191. 
aqua  Morgagni,  ii.  2U0. 
capsule  of  the  lens,  ii.  1^ 
chemical  composition,  11.  197. 
development,  ii.  195. 
form  and  shape,  ii.  194, 195. 
sise,  ii.  195. 
Crystats  of  unorganised  matter,  symmetry  of,  Iv.  852. 
Cnbitnl  process,  II.  160. 
Cuboid  bone,  it.  340. 

structure  aad  development,  ii.  341. 
connexions  and  articulations,  ii.  343. 
abnormal  conditions,  Ii.  347* 
Cudeoo,  its  mode  of  climbing  and  apparatus  fur  prehension, 

iii.  451. 
Cud,  chewing  the,  or  rumination,  11.  II. 

causes  of,  11.  II. 
Cutndu  (llystrlx  prehensills),  anatomy  of  the,  iv.  377  . 

eitn. 
Cutieidte.or  gnats,  II.  867. 
C'«/M.    See  Anus. 
Cumulm  of  egg,  s.ft51.  73.  [90.] 

formation  of  the  cumulus,  s.  [90.] 
Cuneiform  bone  of  carpus,  ii.  505 ;  Iv.  150G. 
articulations,  ii.  50%.  r*  9. 
of  tarsus,  exleni.il,  Ii.  341. 
Internal,  ii.  :i40. 
middle,  ii.  841. 
st>-ucture  and  development,  11.  341. 
aimormal  conditions,  ii.  347. 
cartilages,  ill.  101.  103. 
CuneO'Seapkoid  articulation,  11.  343. 
Cftpota  of  cochlea,  ii.  531. 
Curculiomd^,  li.  864. 

Curd  and  whey,  mode  of  converting  milk  iitto,  s.  ?*3'<. 
Curtoretf  or  coursing  birds,  characters  of,  i.  2(X 
CurMitttre  ol  the  spine,  iv.  1036. 
of  the  stomach,  lesser,  s.  308. 
greater,  s.  30R. 
Cutaneous  affections  of  the  icKus  in  utero,  li.  833. 
follicles,  il.  482. 
nerve,  external,  1. 217.  361 ;  il.  64  :  iv.  756. 

branches  to  coraco-bracnialis,  tv.  756. 
to  bleeps,  iv.  756. 
for  brachialis  antirnf,  iv.756. 
Internal,  I.  217.  361  ;  II.  U  ;  iv.  7  V>.  76.t. 
middle,  iv.  763. 
of  arm,  internal,  11.  361. 
Inferior  perforating,  iv.  763. 
superior  perforating,  iv.  763. 
long.  II.  352. 
palmar,  iv.  757. 
peronapal,  iv.  i(tt. 
of  the  shruliifr,  iv.  760. 
of  Wrisb<<rg,  iv.  756. 
or  anterior,  surface  of  nasal  Itone,  ii.  212. 
respiration  of  Amphibia,  i.  103. 
secretion  of  Amphibia,  1.  103. 

tibial,  or  reflected,  branch  of  saphsrnus  nerve,  iv.  764. 
Cuticie,  the,  iii.  489. 
Cutis,  framework  of.  In  what  It  consists,  ill.  495.496. 

of  tongue,  tv.  1135. 
Cutien'a,  mode  of  reproduction  of  the.  s.  214. 
CuUle-JUk^  curious  mode  of  discharging  the  seminal  fluid 
III  the.  ii.  4^8. 
seplum,  or  cuttle-bone,  I.  531 .  546. 
Ink.bag  of,  Iv.  453. 
ovaof,s.CIO^],  ri06.] 
Cuttle-JUMeM,  or  S«>p(ad«.  i.  591. 
Cyanea  aurlta,  ova  of.  s.  [129.] 
Cyanogen,  discoverv  of.  iii.  151. 

combinations  of,  with  metals.  Hi.  151. 
effect  of,  on  the  action  of  Ihe  heart,  I.  797- 
CVanos/s,  I.  190. 

Cyetica,  a  sub-tribe  of  Insects  of  theordi  r  Coleoptera,  ii. 
862. 
ehararters  of  the  sul»-tribe.  il.  fl62. 
Cych'dm$d4t  (disk  animalcuirs),  a  family  of  Polyglot rir 
Animals,  iv.  4. 
characters  of  the'famlly,  iv.  4. 
Cuclobrunckiata^  IL  379.     See  GAsTKanpiinA. 
CychduM  nigrolutfus,  teeth  of.  iv.  ^l, 
( yci*^lena,  a  genus  of  Rotifers,  iv.  404. 
(  Kclopia,  Iv.  941.  95H.  »  7. 

i'ifch*pion^  or  Ci  cl«icephalUii,  monttrrs,  congenital  dff«*ct 
of  tne  nose  in,  ill.  737- 
optic  nervfS  In  liumau  ryi-lopUn  monsters,  in.  777. 
abnormal  conditions  of  the  brain  in.  iii.  TI9. 
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CpcloUomtala,  an  order  of  Fub<>«.  Ui.  9^7,  ei  atq. 
characters  oi  the  order,  iit.  957. 
nerrou*  system  of  the,  Ui.  6H. 
Cgdippe  pilens,  the,  iii.  &33. 

organs  of  locomotion  in,  I.  39,  40. 
Cgiommm  Molleri,  a  genus  of  polyp,  Ir.  19. 
Cyimdricai  eye,  it.  1467. 

method  of  detecting  the  delect,  iv.  14Ga.  1469. 
Professor  Stok4's*s  astigmatic  lens,  It.  1468. 
treatment,  ir.  1469. 
flbnxartilages,  i.  S49. 
CgUmdrotomui^  a  genus  of  Myriapoda,  Hi.  546,  «f  ary. 
Cpmameke  maligna,  iii.  118.  1X0,  ISI. 

anasarca  consequi>nt  upon,  Iii.  118. 
parotides,  or  mumps,  iT.  4301 
(^mipidit,  or  gall.fliM,  ii.  a66L 

habits  of  the.  ii.  866. 
Cgmocfpkalmt  (baboon),  a  genus  of  Quadrnmaiia,  It.  197,  ei 
ieq.    See  Qcaoiitmina. 
characters  of  the  genus.  It.  197. 
CgntUm,  a  genos  of  Tunicata.  iv.  1 187,  ei  teq, 
characters  of  the  genus,  it.  1 187. 
nerrous  system  of  the,  iii.  603. 
Cvnthia  Dione,  i.  112. 
CgpkoMamie»»  a  genus  of  Rotilera,  Iv.  402. 
i'yprmtdtt,  a  family  of  Fishes,  iii.  9&7. 

dental  apparatus  of,  iii.  979. 
Cpsi,  I.  787. 

definition,  i.  787. 
deYclopmeot,  i.  790. 
first  class  of  cysts,  i.  788. 
second  class  of  cysts,  i.  789. 
See  also  Aohbsiom. 
Cpti  worms.    See  Ewtozoa  ;  SUrelmimika. 
Cyttic  artery,  I.  195. 
duct,  Iii.  161. 
oaide,  method  of  dctermiolng  thepreseitce  d^  in  Inor- 

ganic  substances,  ilL  806. 
tumours  of  pancreas,  s.  110. 
Cfislfra,  an  order  of  Entosoa  of  Rudolphl,  Ii,  115.    See  Em- 

TOKOA  ;  Sterrltmimtka. 
CpatieareuM  cellulose   (Hydatis  Finna  of  Rudolphi),  an 
entoxooo  of  tbe  human  muscles,  ii.  118^  119. 127. 
131. 
case  of  one  found  in  the  antoior  chamber  of  the 

eye,  li.  119. 
and  in  the  brain.  i>i.  720  B. 
fasciolaris  In  the  river  of  rats,  il.  1 15. 
no  nerrous  system  disoorered  in  the,  ill.  607. 
mode  of  reproduction  of,  s.  20. 
Qfitim^  or  cystic  oxide  calculus.  It.  70l 

deposit  of,  in  urine  in  disease,  iv.  1:013. 
Cyttimgia^  a  genus  of  Tunicata,  ir.  1188,  ei  $eq, 

characters  of  the  genu*,  ir.  118». 
Cys/ts  fellea.    See  Gail-bladder. 
Ipstiiit,  acute,  i.  307. 

characters  of  the  urine  in.  iv.  1292. 
CytobkutenuU  formations,  ir.  lOa    See  Faooucra,  Advim- 

TiTioi;*. 
Cystoeete,  I.  395. 

Cystoma,    See  Pimdo-tuMma,  serous. 
C,ysi:«,  or  saccular  adventitious  serous  tlMoe,  ir.  140. 
primary  cysts,  ir.  140. 
simple.  It.  140. 
compound  ^c)  stoma).  It.  140. 
secondary,  ir.  141. 

atucbed  to  the  Fallopian  tube,  s.  620. 
in  mamms.  deteloproent  of.  Hi.  253 

operation  for  the  remoral  of.  111.  253. 
of  ovary,  s.  57**. 
simple,  s.  578. 
multiple,  s.  579. 

multilocular,  compound,  or  proliferoos  cysts,  i.  580. 
contents  of  urarian  cysts,  s.  582. 
0uid  contents  of  c}sts,  s.  5H2. 

quantity  of  fluids  and  rate  of  cfAision.  s.  582. 
compo«itioii  of  the  iuid  contained  In  ovarian 
CTsU,  s  563. 
hydatids  conuined  fn  ovarian  cysts,  s.  584. 
solid  contrii:s  of  ovarian  cysts ;  sebaceous  and  su- 
doriparous glands ;  fat ;   hair ;  teeth ;  true 
bone.  iv.  143;  s.  584. 
origin  of  the  solid  contents  of  cysts,  s.  585. 
foftus  contained  in  the  ovary  (?) ;  ovarian  gesta- 
tion ;  gravitas  ovarta.  s.  586. 
examples  of  supposed  ovarian  gestation,  s.  587. 
origin  of  ovarian  cysts  in  general,  s.  300. 
cystic  disfase  of  the  prostatic  Kland,  Iv.  157. 
of  the  serous  membranes,  iv.  538. 
sero«is,  in  the  heart,  it.  G45. 

In  the  cortical  portion  of  the  kidney,  iv.  260. 
in  the  sub»tance  of  tiie  testicle,  iv.  lUiu. 
in  thyroid  gland,  I  v.  1 1 16. 
of  the  tongue,  iv.  1 157. 
of  the  urinary  bladder,  i.  393. 


D. 

DacTfolitkt,  or  lachrymal  cakuli,  Iv  82. 
exampir  of  the  formation  of,  I  v.  82. 
fgiofterus,  or  flying  fish,  mode  of  flight  of  the,  ill.  419. 


Dakammu^  physical  and  nieBtal  charaetan  af  Cbt.tv  \TX 
DaJiomum,  iv.  1452.    See  Ac^rot 
Damdmgt  Injuries  of  the  tendons  of 

1 32. 

DapkmUtt,  ovum  of.  s.  [116.]  [127.] 
Umrien^  Isthmus  of.  Albiaoca  of  the.  L  M. 
DarA^ag-beetle  (Blaps  mortisaga).  Il  863. 
Dattatf  or  tunica,  scroti,  iv.  430.  ^^ 
DoMirpneta,  or  agouti,  anatomy  of  the,  tv.  373,  d  m^. 
Da^fpmt  longicaodos.  or  armadllloi,  s.  163. 
Dmtj^irm,  a  gcona  of  Marmnlalln.  hi.  W^tittf. 
characters  of  the  genus,  uL  299. 
speciea  of,  til.  289. 
Datffuna  ursinus,  or  ** devil"  of  Va  DIcmM's  UaA  . . 
259. 
pelvis  of  the,  s.  lOD,  161. 
/tesMT.  or  onagga  (Eqoua  montanns),  Iv.  714. 
Da§4iien^  or  botteriUea,  li.  866. 
Dawame$c,  Intoxicating  tfecta  of.  It.  00. 
Deifftuu,  caused  by  a  st*>ppage  either  in.  «r  M  tk»  ft. 
tremity  of.  the  Eustachian  Inbe.  M.  SIC 
caused  by  the  destruction  of  Ihn  «apas  aad  as  m- 
tached  membrane,  U.  576. 
DtATH,  1.123. 791. 
definition.  L  791. 
molecular  death.  1. 791  ;  Iii.  IS). 
irritability,  extinction  of.  t  798. 
nutrition  arrest  of  the  fluid  of.  1. 791 
depravation  of  the  tujd  of.  1. 792. 
tisioes,  destracHon  of  the,  1.  791. 
retention  of  fluid  In  the,  L  791. 
systemic  death,  1. 794. 

syncope,  by  age,  old,  1.  798.    Sc 

by  aanhyxia,  1.  794.    Saa  Aaravzia. 

by  cold  and  lightning,  I.  797. 

by  disease,  1. 797. 

by  iMranorrhagc  i.  796. 

by  injuries  of  the  heart  ^mI  of  aihs 

1.796. 
by  inanition.  I.  797. 
by  mental  emotion,  1. 796. 
by  nervous  lesion,  1. 794.    SoealsoAavii:*, 

Sympatbt. 
by  poisooa,  I.  797. 
•igns  of  approaching  death,  L  79«. 
circulation,  decline  of  the,  L  801. 
death-struggle,  or  afeny,  L 
delirium,  i.  799. 
facies  HippoeratSca,  f .  iOL 
heat,  loss  of.  L  801. 
muscles,  reiavathm  of  the,  U  i 
resptratloo,  state  <»f  the,  L  tot. 
■ecrstkm  state  of  tho,  L  801. 
Toke,  weakness  of  the.  I.  800. 
signs  of  actual  death,  I.  809. 

changes  in  the  external  nmenianca  of  thv  bed* 
807. 
appearance  of  the  hvtdb.  I. 
iWiditles  of  the  surlhee,  i. 
rosy  hue  of  the  churfcs,  i. 
state  of  the  eyes,  L  fi07. 
changes  in  the  tissues,  L  804. 
potrefhction,  fl.  807. 
qihacelus,  I.  807. 
extinction  of  the  vital  flroctlonn,  L  MOl 
time  elapsed  since  death,  knowledge  ^r^.*e 
from  the  state  of  the  ho4y 
mean  age  at.  Iv.  1470. 
Demtk-ratiU,  I.  HOI. 
Demtk-Urmg^,  or  agony,  as  a  dgn  of 

i.800 
Death- traiekf  (Ptinld*).  11.  862. 

their  ravages  In  houses,  li.  M6S. 
Detapodm,  nervous  system  of  the.  III. 
organs  and  mode  of 
436.444. 
Dceay  of  animal  stmetorcs,  hr. 

periodical  decomposttkm,  Iv.  456. 
carhoitic  add  the  first  prodaet  of  anbnaldfcij.tv  «• 
ranoved  from  living  bodies  by  the  Iniy  aa4 1^ 
Iv.  456. 
water  removed  by  the  sUn.  iv.  4.^«. 
nitrogen  thrown  off  by  decaying  bodlea,  iv.  4K 
hydrocarbon  of  biliary  accretion.  It.  4Sd 
iiMure  of  Cncal  aaatter.  It.  49il. 
Dmy  <»f  man,  I.  77. 
Deeidma,  li.  455.  457. 

Decidmm  rrfiexa,  or  dicidaa  dwedO  or  nmll.  s.  <n  cs 
vera,  decldua  uleri,  or  parietal  deridniu  s. 
histiology  of  the  decMoa.  s.  ft»3. 
relations  of.  to  the  villi,  wkhin  the 
development,  s.  719, 7101 
serottna,  s.  636. 
Derr,  anatomical  charactrrv  ol^  s.  88M,  et  arf 
eonmxion  of  the  gentraltve  kmrtle 

shedding  of  the  horns,  ii.  «43. 
horns  of,  s.  517. 

development  of  «.  517,  51% 
legs  of.  s.  521. 
orgaiM  of  loeouMMlon  '^f  the,  iiL  4S4. 

speed  of  the,  in.  454. 
pelvis  of, «.  157. 
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Deer  —  eomtmmfil. 

•kcleton  of  the,  i.  507. 
tkullof.  ft.  511. 

WeberUn  organ  of  the,  W.  U2I.  UW. 
Deer,  red(Cervut  elephai),calculiia  of  the^"  deer's  teari/* 

ir.  K. 
De/acttitm,  ii«  SO ;  •.  370. 

afenlf  of  the  process  of.  ill.  Till  L ;  s.  370. 

ofllces  of  the  muscles  of  the  aaus  in  performing 

the  act  of,  L  IHO. 
part  takrn  by  the  abdominal  muscles  in  aiding,  I. 
16,  17. 
•ketch  of  the  phenomena  of,  s.  371. 
the  fvcM,  s.  tit.    See  Fmctt, 

condition  of.  during  the  sleep  of  hibernating  animals, 
il.  7fi».  773. 
lkS*caikm  of  hair.  It.  143. 

Deftvratum  of  a  virf  in  durlneordinary  sleep,  W.  693. 
Deformity,  oongenlcal.    See  Teratolooy. 
Jkglmtttiom,  process  of,  ii.  8 ;  iii.  760;  s.  311.  398. 
analysis  of  the  act  of,  iii.  731  I. 
exciting  cause  In  the  movements  of,  111.  723  K. 
function  of  tho  pharynx,  mouth,  and  palate,  in  deglu- 
tition, iii.  953. 
fhoccion  of  the  cesophagus  in,  ill.  759. 
loTirfttntary  nervous  action  in,  ill.  M9. 
uses  of  the  salivary  glands  in,  iv.  4'JQ. 
Auctions  of  the  tongue  tn,  iv.  1 153. 
first  stage :  oraf,  iv.  1 1&3. 
second  stage  :  pharyngeal.  It.  1  IAS. 
third  stage  ;  onophageai.  iv.  1153. 
diflcult  cases  of  deglutition,  iii.  119,  130. 
DeiUpkila  Elpenor,  or  Elephant  sphinx,  ii.  867. 
Deircdom,  teeth  of  the,  iv.  88G.  • 
Mifimm  preceding  death,  i.  799. 
phenomenon  of,  ill.  723  Y,  733  B. 
tremens,  iii.  720. 

visual  conceptions  in,  1.  800. 
characters  of  the  urine  in,  iv.  1391. 
Drhkinid^,  famllr  of,  i.  663. 
Dr//oM  fossa,  I.  216. 
impression,  iv.  671. 
ligament,!.  193. 

muscle,  1. 316.  317. 889 ;  il.  199,  160 ;  Iv.  435,  571. 
nerves,  iv.  760. 
ridge  of  humerus,  11.  199,  160. 
Drmmtta,  iv.  6AC 

preceding  death,  1. 799. 
Dcndrodoti,  a  genus  of  Tuiiicata,  iv.  1187,  et  afif. 

characters  of  the  genus,  Iv.  1 187. 
Dendrodmg,  teeth  of,  Iv.  »69. 
Dnttal^  or  maxillary,  artery,  I.  489. 

inferior,  ii.  327. 
superior,  ii.  227 
canal.  Inferior,  11.  314,  315. 

lower,  ii.  314. 
foramlnm,  posterior,  11.  908. 
superior,  ii.  314. 
nerve.  Inferior,  ii.  89i.  294. 
course,  ii.  294. 
posterior  superior,  11.  289. 
anterior  superior,  ii.  2H0. 
vein,  inferior,  iv.  14' -5. 

•} stem  ( In  lomparative anatomy).    See  Tairn. 
DenUUe  body,  iii  GU3. 

(kscta,ii'.675. 
DemUtfd  ligament  (serrated  membrane  of  Gordon),  Iii. 
645. 
oOce  of  the.  iii.  C45. 
tkmtme,  iv.  8*»4,  86\ 

Drmiet  scalprarti  of  Rodentia,  Iv.  368.  382. 
D^positiom,  excessive,  of  fat,  i.  63. 

DepotHs,  or  noD-»tromal  formations,  Iv.  103.    See  Pao- 
orcra,  ADVBNTiTiot't. 
abnormal,  in  mucous  membrane  of  the  liver,  ill.  183. 
in  absorbent  vessels,  ill.  333. 
tubercle,  ill.  333. 

cancer,  melanosis,  and  encephaloid  matter,  iii.  333. 
calcareuus  and  carbonaceoui  depoiits,  ill.  234. 
adventitloas,  on  the  heart,  il.  644. 
atheromatous,  in  veins,  iv.  1402. 
Dfprettor  alae  nasi  (miuculus  myrtlformls),  IL  333;  iii. 
7W. 
relations  and  action.  III.  73H. 
anguli  oris  muscle,  ii.  225. 

relations  and  action,  ii.  239. 
lobii  Infrriorls  muscle,  ii.  22^. 

relations  and  action,  il.  22.). 
sepli  Barium  muscle,  ill.  729. 

relation  and  acti«int,  iii.  739. 
arKhr«  muicle.  iv.  1264. 
nrrknia,  mode  of  reproduction  of.  s.  314. 
Ih'rmai  system  of  Amphibia,  i.  lO-i. 
itrrmaptira,  an  order  of  lusecia,  Ii.  8<'i3. 
characters  of  the  order,  ii.  863, 
mode  of  flight  of  the,  Iii.  421. 
/>rfsaprfi  Tf  gi»,  a  division  of  Fi»hrs,  111.  9<%7.  et  »eq. 

rharafrt«*rs  of  the  division,  iii.  *j*t7. 
Ik  i  Cmru$^  bts  theory  of  the  rhiet  nource  of  nervous  power, 

III.  677. 
lu*cemdem$  nool  nerve,  ill.  721 ;  iv.  7.'M. 
Iktmidi^,  mode  nf  reproduction  of,  s.  218. 


Desieeaikm  of  organic  substances,  Iii.  793. 
method  of  performing,  iii.  79!^,  794. 
apparatus  for  desiccation  of  organic  substances,   ill. 
813.  • 

Detrusor  urinae  muxcle,  i.  381;  iv.  1263. 
Devil  of  Van  Diemen's  Land  (Dasyurus  ursinus),  Iii.  2'>9. 
Diabetes  mellitus,  iv.  97. 

specittc  gravity  of  the  blood  in,  i.  416. 
state  of  the  blood  in,  1.  427. 

elTects  of  diabetes  on  the  circulation,  1.  798. 
fatty  degeneration  of  pancreas  in  cases  of  diabetes, 

s.  111. 
characters  of  the  urine  In  dlabetei  mellttus,  Insi- 
pidus, and  chylosus,  iv.  1893. 
iaccharine.  iv.  99. 

theories  of  the  pathology  of,  iv.  99. 
Diamond^  composition  of  the,  iv.  1438. 
Diapkoretics.  efTocts  of,  on  animal  heat,  ii.  682. 
DiAPHRAOM  (in  aiMitomv  generally),  ii.  1. 

drflnition.  1.  3  ;  ii.  1. 
DiAPHXAGM  (In  human  anatomy),  11.  1. 
form,  structure,  and  organisation,  ii.  3. 
arteries,  11.  4. 
muscles,  ii.  3;  ill.  944. 

costal,  upper,  true,  or  greater,  11.  2. 

centrum  tendineum. cordi form  tendon,  il.  3. 
ligameiitum  arcuaium  extenmro.  Ii.  3. 

internum,  ii.  3. 
septum  transversum,  Ii.  2. 
vertebral,  or  smaller  muscle,— crura,  piUars, 
or  appendices,  II.  3. 
foramina,  or  openings,  ii.  3. 
foramen  aorticuro,  ii.  3. 

qnadratum  s.  «enosum,  11.  3. 
other  smaller  foramina,  11.  4. 
lymphatics,  11.  4. 
nerves,  Ii.  4.  t 
peritoneum  lining  the,  I.  14. 

peritoneal  investment  of  the  under  surface  of  the 
diaphragm.  Hi,  944. 
pleura  diaphragmatica,  I  v.  3. 

relations  to  the  pleura,  peritoneum,  &c.,  11.  4. 
veins,  ii.  4. 
malformations  and  diseases,  ii.  6. 
absence,  ii.  6. 

cartilaginous  and  osseous  deposits,  Ii.  6. 
displacement  from  ascites,  ftc.  ii.  6. 

ffsngrcnc,  collection  of  pus,  tumours,  Ac,  ii.  6. 
iiflammation,ii.  6. 
openings,  ii.  6. 

rupture, -rlsus  Sardonicus,  il.  6. 
ulcers.  11.  6. 
wotinas.  ii.  6. 
uses  of  the  diaphragm.  II.  4. 

{tart  performed  by  the.  In  respiration,  Iv.  324.  1081. 
rongenital  perforation  of  the,  1.  508. 
DiapkragmtUic  hernia  of  foetus  in  utero,  il.  819. 
Diaphragmatic  nerve,  iv.  754. 

plexuses  of  nerves,  right,  s.  428. 
lea,  s.  438. 
Diapkraipmiiis,  11.  6. 
Diarrkeea,  syncope  firom,  L  797. 

colliquative,  occurrence  of ,  In  animals  r^uccd  by  star- 
vation,  ill.  7^2. 
Diartkrodiai  cartilage,  1.  348.  25.%.    See  AancrLAi  loif. 
DiartkrotiSt  class  of  articulations,  i.  2.v>. 
arthrodia,  1.  396. 
enarthrosis,  I.  256. 
ginglymus.  1.  256. 
rotatoria,  i.  256. 

synarthrodica,  form  of  articulation,  i.  306. 
Diastase^  process  of.  III.  153;  s.  105. 

iMtural  and  arttflcial  conversion  of  gum,  starch,  and 
lignln  into  sugar.  III.  I.N3. 
DiaUokt  or  reUxation,  of  the  heart's  auricles  and  ventri-. 

des,  ii.  602— G04.    See  Hbait,  ruYsioLoGY  uP. 
Dtaxonay  a  penus  of  Tunicata,  iv.  1 190,  ei  seq. 

characters  of  the  genus,  iv.  1 190. 
Dibranekiaia,  L  519. 

characters  of  the  order,  1. 919.* 
DieAibmida,  a  sub-class  of  Tunicata,  Iv.  1 186,  et  sea, 
characters  of,  i v.  1186. 
families  of.  iv.  1187,  et  sef. 
Diekobmme,  an  extinct  cenus  of  ParhydermaU,  al.ich  tee. 
Dieoliftet,  anatomy  of  the.    See  P*rNYDKaMAT4. 
Dictjfotaoeit,  mode  of  reproduction  of  the.  s.  216. 
Dicfnod&m  larertlceps,  skull  of,  Iv.  81^. 
Didetphjfs,  a  genus  of  Marsuplalia  (opos^nni*).  Iii.  ?Cl. 
etse^. 
characters  of  the  genus,  ill.  361 . 
species  of,  ill.  361. 
Didelpkjfs  csnrrivora,  iii.  261. 

opOMum,  organs  of  voice  of,  iv.  1191. 

cynocephalus,  or  hysnia  of  Van  Diemen's  Lund,  iii. 

2.S8,  et  sea. 
Virginlana,  iii,  361. 
Didemnina^  a  tribe  of  Tunicata,  iv.  1 190. 
genera,  Iv.  1190,  1191. 
characters  of  the  tribe,  iv.  I  lim. 
Didemmum,  a  genus  of  Tunicata.  iv.  1190,  rtsef. 

characters  of  the  genus,  iv.  1190. 
D'dHS  ineptiis  (dodo),  account  of  the.  i.  269. 
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DM  and  regimen.  efKBCtof.  on  the  e?olution  of  unim.il  heAf , 

ii.  68Z 
Dietariti,  obtervationt  on,  s.  396. 

quantity  of  food  reqiiire^»er  diefo,  i.  397. 
DigtMric  miucle,  iii.  105.  5677 

action  and  relations,  Iii.  563,  564. 
nenre,  iii.  949 :  i?.  M7. 
■pace,  iii.  564.  570.  581. 

anterior  division,  iii.  691. 
posterior  division,  iii.  581. 
tolcut,  i.  734. 
DiGtsTioff ,  ii.  6. 
definition,  ii.  6. 

I.  description  of  tlie  organs  of  digestion,  ii.  7. 
inomh,  with  lis  appendages,  il.  8. 
lips,  ii.  & 

salivary  glands,  ii.  8. 
teeth,  il.  8. 
cesophagus  and  deglutition,  11.  8. 
stomach  and  intestinal  canal,  il.  9.  10. 

movements  of  the  stomach  at  the  comir.enceo 
ment  of,  s.  312. 

a.  when  a  large  ouantlty  of  food  is  hastily 

swallowed  without  ma»tication,  s.  812. 

b.  whrn  a  small  quantity  of  liquid  food  is 

titken,  S.3I2. 

c.  when  in  the  ordinary  state  of  moderate 

distension,  with  food  properly  prepared 
by  mastication,  i.  313. 
movements  of  the  stomach  in  the  later  stages 

of  digestion,  s.  314. 
changes  in  the  stomach  during  digt^stion,  s. 
328. 
gastric  Jiric*.  s.  328. 

physical  proprrtin,  s.  829. 
specific  gra%iti-,  s.  3:29. 
quantity,  s.  330. 
chemical  composition,  s.  330. 
action,  s.  333. 
process  of  terrKion,  s.  337. 
changes  in  the  villi  of  the  intestine  during  di- 
gestion, s.  355. 
theories  of  the  process  of  stomach  dlgeslioo, 
s.  336,  337. 
peculiarities  of  the  digective  organs  In  diflSerent 
classes  of  animals,  ii.  11. 

II.  nature  of  the  sub»tances  usually  employed  as  food, 

ii.ia. 
animal  compounds,  ii.  13. 

eggs,  flsn,  flesh,  milk,  and  soup«,  ii.  13. 
condiments, — sal  is  and  spices,  ii  15. 
liquids,  ii.  14,  15. 
medicaments,  ii.  15. 
vegetable  substances,  Ii.  13. 

farina  and  gluten,  il.  13. 

III.  changes  which  the  fo«id  experiences  in  the  process 

of  digestiou,  ii.  15;   Iii.  743. 
chyme,  properties  of.  Ii.  16. 

process  of  chymification,  Ii.  16. 25. 
chyle,  analysis  o(.  ii.  19, 2f>. 

process  of  ch>lification,  ti.  19.  25  ;  iii.  745. 
gastric  juice,  physical  and  che-.nical  properties  of, 
il.  17. 

IV.  tht-ory  of  digestion,  ii.  21. 

hypothesis  of  chemical  solution,  ii.  22. 
fermentation,  il.  22. 
nervous  energy,  ii.  23. 
trituration,  ii.  22. 
vitti  principle,  ii.  23. 

V.  auctions    pecular  to,  or   dependetit   upon,    the 

functions  of  the  digeaive  organs,  Ii.  25. 
hunger,  ii.  25. 
n^iticea,  ii.  26. 
thirst.  Ii.  «5. 
relations  of  digestion  to  notritioo  generally,  s.  397. 
prehension,  s.  997. 
mastication  iiid  Insalivation.  s.  397. 
drglutitton.  s.  39^. 
ga»tric  digi*stlon,  s.  398. 
Intestinal  digestion,  s.  398. 
the  Mle.  i.  399. 
eflWcts  of  the  lesion  of  the  vagi  upon  iho  function  of, 

ni  900. 
efliPTts  of  digestion  on  the  quantity  of  carbonic  add  gis 

in  the  expired  air,  iv.  346. 
organs  of  digestion  in  infancv.  i.  67. 
condition  of  ttie  powers  of,  in  hibernating  animals,  il. 

768. 
See  also  Kt^TBITION. 

animal  and  vegetable  digestion  compared,  i.  132. 
Dm;k«itivb  CsNAt  (incumparatire  anatomy),  ii.  27. 

See  the  various  dassea  of  Animals,  under  ih^ir  bead- 
Ings. 
Dtgi  at  arteries,  Iv.  226.  14(17. 

ravitjr,  or  fo»s«  trochanterics,  ii.  160  ;  iii.  674. 
nervet,  III.  9(K. 
Arit.lv.  7>7. 
9e<H>nd,  iv.  757. 
third,  iv.  757. 
r«mrlh.  iv.  757. 
fifth,  iv.  757. 
ermtnal,  Ir.  757. 


Difiitalis,  actloD  of,  on  the  vita]  power  of  the  Wart,  l.m 
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DigM  pedis,  t9e  bones.  II.  342. 
Dtglaut^  a  genus  of  Uotlfera,  Iv.  404. 
DigUna  laciutris,  digestive  orgm*  of  the,  c.  1 5. 
Daatatiom  of  the  cavities  of  the  heart,  il.  G4a 
of  the  orifices  of  the  heart.  iU  640. 
of  the  valves  of  the  heart,  U.  647. 
of  arteries,  i.  235. 
DOaior  narium  anterior  moscle.  Ui  729. 

posterior,  ill.  729. 
DimentiiMt  of  objects,  power  of  Judging  correctly  of  %■• 
at  a  disUnce,  I  v.  1446. 
instance  of  Napoleon  Bonaparte,  Iv.  1441 
Dimjfaria,  i.  695.    See  CoHcairtaa. 
Dmgo,  or  wild  dog  of  Anstralasla.  lil.  257.  ajlr;  U.  U  ^ 

1307. 
DiMofrryiSii,  a  fkmlly  of  Polygoatrie  Animals,  iv.  1 
DmockariB^  a  genus  of  Rotitem,  iv.  406. 

paui^era,  Iv.  412. 
Dfmomis,  pelvis  of  the.  s.  168. 
Dinotkerimm,  anatomy  of  the.    Sea  PacaTMaatr^. 

teMhoftha.lv.  931. 
Dioddiu,  mode  of  progression  of  the.  Hi.  437. 

teeth  of,  Iii.  980. 
Dieecwut  reproductloD,  or  grneratioQ  with  d  mart  -' 
viduais  of  dillierent  sexes,  il.  435.    Sec  Ca»aaftTM>«. 
Dioptric  phenomena,  iv.  1440. 
DtpkikeriU  at  VL.  Bretonneau,  ill.  117. 
svmptoms  and  appearanoea  of.  ui.  117. 
sloughing,  Iii.  118. 

differences  between  It  and  croop.  III.  tti. 
diphtheritic  deposit.  Iv.  118. 
white  thrush,  i v.  118. 

white  cl>eesy  subataace,  whicb  forms  oa  hlatr'i 
surface*,  iv.  118. 
Di  Ayt/a  (  Acalepba).  i.  36. 
Diphyrt  campanulifera,  1. 38. 
Difil.  c,  conditian  of,  in  erysipelas,  I.  74&. 
DirLOGBNUia,  1.  509. 
Diploic  plexuaca  of  vein*,  iv.  1388. 
D:piostommm  volveos,  an   Eiitoxooo  lafcstiag  th*  ne* 
animals,  it.  121,  122.  132. 
organs  of  digestloD  of  the,  a.  296. 
Dtpknoam  paradoxum.  11.  132. 

mode  cif  reprodoctioo  of  the.  a.  32. 
Dipiera,  an  order  of  Insecta.  il.  8r:7. 
characters  of  the  order,  Ii.  (M;7. 
fainiUea.  Ii.  867. 
wings  of  the.  iii.  423. 

powers  of  flight  of  the.  UI.  40. 
ovum  and  mlcntpvle  oi;  s.  [1 12]. 
Dfpm$  her«i|ie«,  or  Jerboa,  anatomy  <if  t>«e.  iv.  Hfl.  tt  tn 
DtreetHm,  sense  of,  of  some  animats,  ir.  "jvt 
lUtartiCHUition*  of  band,  IL  529. 
DtMCrboU,  a  family  of  Fishes,  lil.  957. 
Dttcomgcetet^  reproductive  system  of  ilie.  s.  2K 
Disloeatiomt  ot  the  several  joiou.    See  u»irr  tw  b  i 

of  each. 
Dt'Mitma,  or  double>bodied  anlmalnate,  iv.  12. 
Dixtcctrom,  aUcroscopic.  Hi.  846. 

best  means  fbr  carrying  on  disaectioas  aadersmwr  ' 

Ing  power,  Iii.  S46. 
instruments  for  microscopic  dtsaecti*  n.  tu.  Sl6 

Svammerdam's  ImplewieBts,  li-.  547. 
compressorium.  iiL  347. 
DiSMectkm  of  urethra,  iii.  92$.    8e<>  I'arrwas. 

effects  of  wounds  received  in.  1.  StkL 
DiUemama,  a  genus  of  Rotifera.  tv.  404. 
Disiomm  (flukes),  doubtful  ealktrace  of  ma*cte  tmii^r" 
In  the,  iii.  534. 
digestive  organs  of  th«.  s.  2!K. 
mode  of  reproductioQ  of.  s.  90 
armatum,  a  parasitic  «onm,  ii.  127. 
elavatnm,  U.  126.  129. 132. 
deoilculatum,  il.  127. 
terox.  IL  127. 

bepaticom  (or  Uvcr*fluAe\  deorrixbja  of  tV.  b    * 
IS2. 
in  veins,  iv.  1409. 
nervous  system  c»f  the,  til.  cnr. 
hians,  developoicac  of  tbe  y  ouag  «<  iL  1 43 
perUtum.  a  parasitic  worm,  n.  lis. 

generative  orgaaa  of,  U.  laiL 
spinuloaa,  a  pararttic  worm.  II.  127. 
trigoaoccphalum,  a  parasitic  warm.  il.  127. 
DiJfOMrsis.  a  gcou*  of  Toalcala.  ir.  I  m^  ft  $ef 

diaractcrs  of  the  gvnoa,  iv.  1 19<^ 
Dmnsa.  day-fllert  or  butterflias,  a  aertom  of  Ibmcis  f«  t>- 
order  Lepidoptera,  U.  866. 
characters  of  tba  stctJoo,  tt. 
Otwriffinof  maalitaid,  iv.  UI5 

KIMD. 

D*9fTticmim  of  hgtfostinal  caaal,  s.  404. 
Dtmrng-AntWy  di<reasmg  Icoaioa  of  tbe  tj  mpai^ar* 
the.  ii.  575. 
relief  obtained  by  tbe  art  of  swailo«SBf.  u. 
of  the  water  spider,  hi  > 
Do*  (Didos  iaeptasX  arrount  of  tbe.  I.  «9 
Dog,  braiB  of  thai,  iU.  696. 

Actions  of.  In  wbirb  ibovl  pvecess 
to  bate  bMB  cottceraed.  tu.  H. 
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D  g  —  cvnitHUiit. 

<lentitioD  o(  the.  ir.  907.  !)09. 
organs  of  voire  of  the,  iv.  1490- 
prolongcd  ciiition  of  the,  iv.  1435. 
»i>erinatoioa  of  the  dog,  Iv.  477. 
differeucet  betweeo  wild  and  doine*tic«ted  dog»,  iv. 
1307. 
barkinjr,  iv.  1307. 
dingo,  or  wild  dog  of  Au<tralasla,  111.  357.  note  j  iv.  P05. 

1307. 
Newfoundland  do^,  feet  and  organs  of  locomotion  in 
water,  iii.  439. 
Dos-ftfk  (Spinax  acanthlas),  sexual  organs  of  the  female, 

lit.  1U9. 
f>aipkiHy  cardiac  pericariiium  of  the,  I.  57. 
Ds;>'f' ituatioH  01  animals,  tendency  to  variation   in,  iv. 

I^'4. 
ihtudoB.    See  Albimo. 
Dormant  vitalitjr,  ili>  141. 104.    See  Lipb,  Vitality,  Dor. 

W«NT 

Dor'noute  (Myoxus),  anatomy  of  the,  iv.  37C.  et  $cq. 
di^e»tive  organs  of  tiio,  s.  3(V<. 
hibernation  of  the     See  Hibernation. 
D  rsai  arteries  of  clitoris,  s  7(j9.  713. 
artery  of  penis,  iii.  917  ;  Iv.  r2& I. 
of  tongue,  iv.  1141. 
oftbefoot,  ii.  353. 
ligaments.    See  LiganmUt. 

of  tamus.  ii.  343. 
nerre.  first,  anterior  branches  of,  Iv.  751. 
(intercostal).  Iv.  7C(>. 
cutaneous  branch^*,  Iv.  760. 
lnterco«tal  branches,  iv.  7<'0. 
S|>eciat  characters  of,  iv.  760. 
Imemal,  iv.  75X. 
of  penis,  iii.  91 R  :  iv.  7GG. 
veins  o«  ditorl*.  s.  7(9. 

o'  penis,  til.  917.  933 :  iv.  1254. 
vertebra  of  Carniiora.  i.  475.    »re  Cabnivori. 
jyor»a/is  pollicis  artery  nf  hand,  iv.  2'i;3. 
/)"rsi-spmd/ veins,  iv.  141U. 
ly'Ttt-^bdominai  vessels,  i.  170. 
Dorsum  pedis,  or  instep,  il.  339.  351.  3*7.    See  Foot. 

mii>cle4  of  the.  il.  358. 
DtmbleU  of  Herscbel  and  WoUatton,  iii.  339.  338.    See 

Mi<  aoacnpi. 
Draco  volans,  anatomy  of,  Iv.  273.  €t  teq. 
DrarmmcMims,  or  Guim-a  worm,  ii.  I'll.    See  E.ntozoa  ; 

Fi/an'a  Medinensls. 
DiaA'Oa- flies  (LiU-llulina^  il.  8^4 

wings  ana  mode  of  flight  of.  til.  423. 
m(Mle  of  progre»siou  of  the  larva  of  some  species, 
ill.  434. 
Drramiug.  iv.  671*.  CUT, 
defln  tion.  iv.  &n. 

chirf  frature  of  the  state  of  sleep,  iv.  6^7. 
reasotiini!  processes  and  the  imngination,  Iv.  G97. 
incoherence  and  iorongruousness  of  the  thotighrs  nnd 
imaR«ts  which  pass  through  our  minds  in  dreiiins, 
iv.  f»-«. 
absence  of  cintr«  I  over  the  muscular  system,  iv.  G88. 

incubus,  or  niglit-mare,  Iv.  OA. 
direction  of  the  current  of  thought  often  given  by 

impressions  on  the  ori;aus  of  seme,  Iv.  r.8H. 
raplditv  with  which  trains  of  thought  pass  through  the 

tnind,  iv.  6^9. 
analogous  action  of  narcotics  on  the  nervous  system, 
Iv.  690. 
the  hachisch  or  dawamesc  of  the  East,  iv.  690. 
intense  dreuroing..— somnambulism,  iii.  733  B. 
Dromf**arjf^  structure  of  the  hump  and  cushlun-Uke  sole- 

pMlof  the,  s.  .V31. 
D*opiical  eAisions  in  the  fcetus  in  atero,  ii.  333. 
Drvf'tp,  anasarcous,  consumption  of  fat  In.  1.  63. 
ih.tracters  of  the  fluid  of  dropay,  iv.  144. 
vf  the  spinal  medulla,  iv.  957. 
nr.'vntmg.  death  bv.  appearance  of  the  body  after,  1.  359. 
Dritrti  >rM,  cause  of.  i.  410. 
Drmm  of  the  ear,  or  tympanum,  ii.  543.     See  IIbarino, 

Organ  o»— tympanum. 
X)rsi«insis^ss.  a  cause  of  wasting  of  the  brain,  liL  720. 

d<lirium  tremens,  iii.  7.^0. 
Dttcf.  cyttic,  ill.  164. 

rflfereiit,  of  epioid)  mis.  It.  979. 

or  excretory,  of  the  lachrymal  glands,  iii.  89. 
discovery  of  the.  lii.  89. 
uses  of  I  he.  iii.  <)9. 
of  the  testicle  (vas  deferens),  iv.  980. 
hepatic.     See  Hepatic  duct }  Livrr. 
of  Uuller,  s  .'^4.  .Vi7.  613. 
nasal,  til  90.  93.  7'2A.    See  Natai  duct, 
pampiniform,  iv.  961. 
of  pancreas,  s  84.  89. 

calculi  of  the,  iv.  86. 
rf  naruttd  gland,  or  duct  of  Steno,  Iv.  423. 
of  Ktvinu«,  Iv.  425. 
Steno's.  iv.  1401. 
tt^racic.  iii.  '^79 :  iv.  816. 
Whartno's,  iv.  424. 
Durttt  brpaik*,  in  Camlvora,  i.  479-    See  Camivara, 
DmrtM»  adipost.  i  59. 
arterioaus,  1.  190. 


Ductn*  —  cuntinutd. 

communis  clioledochus,  i.  386;  iii.  IG4. 
vcnosus,  fissure  for  the,  iii.  161. 
Dugongt  Uisci^tiTe  organs  of  the,  s.  304. 

teeth  01,  iv.  866. 
Dumbne$St  reas>on  why  persons  born  deaf  are  also  dumb, 

iv.  1173. 
/)suif -beetle,  ii.  860. 
Duodena!  glands,  s.  361,  363. 

loiuilos  of,  s.  361. 
Duodenum^  the.  s.  308, 300.  340. 
t-urvuures  of,  s.  3(>8. 

first,  or  superior  transverse,  or  hepatic  portion,  s.  341. 
s(cond,  or  descending,  or  vertical  purtion.  s.  341. 
third,  or  inferior  transverse  portion,  s.  341. 
peritoneum  of  the,  iii.  94.1. 
drveloumcnt  of  th(>,  s.  403. 
uses  of,  in  digestion,  11.  10. 
See  also  Stumach  and  Intbstink. 
Dura  mater,  iii.  6.7. 
cranial,  ill.  628. 

process4>s  of  the  cranial  dura  mater,  iti.  627. 
falx  cereliri.  iii.  639. 
falx  crrebelii.  ilL  629. 
tentorium  cerebelli,  iii.  639. 
spinal,  ill.  628. 

afVeciions  of  the  dura  mater,  iii.  713. 
vessels  of  the  cranial  dura  mater,  iii.  630. 
sinuses,  iii.  631. 

cavcrnouf.  iii.  633. 
circular,  lii.  633. 
lateral,  iii.  633. 
longitudinal.  Inferior,  ill.  631. 
superior,  lii.  631. 
occipital,  ill.  632. 

petrosal,  superior  and  Inferior,  ill.  633. 
strait,  iii.  631. 
torcular  Herophlli.  iii.  631. 
transverse,  lii.  632. 
ve«sels  of  the  spinal  dura  matrr,  iii.  fl9. 
abnormal  anatomy  of  the  dura  mater,  iii.  715. 
general  or  pArti^il  deficiency,  iii.  715. 
acute  diseases,  iii.  715. 
causes,  iiL  715. 
treatment,  iii.  719. 
adhesion  to  the  cranium,  iii.  715. 
cancer,  ill.  716. 
efrufion  of  blood,  iii.  716. 
fibrous  tumours,  lii.  715. 
fungus  of  the  dura  mater,  lii.  716. 
pat  4  hes  of  bone  in  the  processes  of  the  dura  mater, 
iii.  715. 
Duration  of  human  life.    See  Vital  Statistics. 

in  the  organic  and  inorganic  world,  i.  121. 
Ducragia,  iv.  801 . 

Dynamic  office  of  the  nerves,  tiL  586* 
DynatUi  Hercule$,  il.  861. 
DynastidiB,  ii.  859,  860. 

Dysentery^  chronic,  condition  of  the  adlposn  tissue  In,  1. 
63. 
morbid  appearances  in.  s.  41ft. 
progress  of  the  disease,  s.  415. 
i)||rjpfpliciiIceration  of  the  tongue,  Iv.  1154. 
small  Circular  ulcers,  Iv.  WfA, 
severe  and  deep-seated  ulcers,  Iv.  1155. 
aphthous  ulceration,  iv.  1155. 
Dyipkaf^ia^  occasioned  by  abscess  In  the  neck  connected 
with  dbeased  vertebra,  i,  452. 
lusoria,  iv.  818. 
DyMpntea^  iv.  1083. 
cause  of,  1.  416. 

aft^r  section  of  the  inferior  laryngeal  nerves,  lii.  894. 
action  of  the  auxiliary  muscles  or  respiration  in  cases 
of.  iv.  335. 

IrIotilc,  operation  for,  III.  573. 
lysteric,  of  young  females.  Hi.  134. 
Dyttcid^e,  a  sub-tribe  of  Coleoptera,  it.  860. 
DyticuM  marginal'.s.  nervous  system  of  the  larva  of,  111.  61 1 . 
Dxififiuetai,  or  Equus  hemloniu,  iv.  714. 


E. 

EagU,  brain  of.  ill.  765. 

pelvis  of  the,  •.  169. 
Etfr.  the.  11.  539.    See  Hrarino,  Organ  op. 

in  Infancy,  i.  73. 

in  old  age.  1.  80. 

muscles  of  the  (in  comparative  anatomy),  tU.  544. 

of  Cetacea.  1.  M6.     See  Cktacia. 

of  Fishes,  ill.  1003. 

of  MarsuptalU,  il<.  396. 
Ear-butb,  ii.  539.  557.    See  Hbabino,   Organ  op  ;   La^ 

byrmtk,  osseous. 
Ear-cockle,  or  PurpUs,  of  wheat,  cause  of  the,  it.  113. 
Ear-drum.    S«^  Hkarino,  Organ  op;  T)fmpammm, 
Ear-war.    See  CxarMBN  ;  Hbarino,  Organ  op. 
Eartktrorm,  organs  of  generation  in  the,  1.  17t.    See  \M' 
nrlioa. 

vitality  of  separated  portions  of  the,  1. 178. 

lumlnousnets  of  the.  111.  198. 

nervous  system  of  the,  ill.  6C7. 
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See  OvTBAi-nurv. 
of  ih*  bodj.  is  Ite 

b  M. 
I.  fcilow  Arom  trsaar,  ri.  3*. 
X  cvtii^v.  It.  M. 
&  fkro-cvtOaffv,  at.  M. 
4   ik.iB,B.S9L 
S.  cca  alar  ttftMc.  a.  as. 

7.  bone.  n.  29. 

lA  MTOTS  Mtttr^  CD. 
IIL  iattaaceft  fai  vhidi  eUMioiy 

I.  •■  tl»«  ytiitmrtaB  of  the  tarfr  arf  tt  ^• 

S.  as  a  iwlirtitmft  Ibr  wmi  «!■■  a^iMtaa.  . 
S.  at  prrftcrriDf  the  pa4aloa»  caarfttw  af  •v**-*' 

Mtt«tft.faLfl. 

4.  a*  HbtOTvwi  t  to  Inrnaiuuuu  or  B*9t«ii'  t- 

MnOy.  11  <1. 

5.  M  a  Me^M  of  diviA^ 


of  convfrttBK 


01  ancfficit,  &.  04. 
ulooH,  or  dick-boKlo.  or  Wtai 
\  VL.  8S1. 

vSkf  of  Iwacta^  b.  tSl. 
Eiaow.  AancTLATioM  or  ras.tt.ib. 
b8aM.ILG. 

bfUMDU,  iL  tt. 
M.  *4. 

cmXrocHjo.  tl.  €7. 

ftrxioo  aatl  •miSexloo,  d.  <7. 

UCrr^l  n<)4  iio.  U.  €7. 

•bnoraiaJ  enwiMwiw  of  Ibr,  i«.  C 
1.  Accidctiu,  IL  01. 

nspl^  ffracturM.  U.  Ci. 

of  Ibr  haamM  and  la  caa4fh«.  a.  ^ 

•ftbr  alB«.U.  9. 

of  cbo  olrenaMa,  a.  A 

of  both  booeft  of  tb#iDW^<f»bBri  •■<<>.'■  ' 

of  the  boor*  of  tb«  foro-arai  yarraHr.  4- *' 
backward*  aa4  outvaida,  u  7X 
bacfcvardi  aad  iaoanift.  a.  TL         ^ 

o'  the  niaa  aloae  dirvvtly  baefto vdik  a  "1 

of  tb«  uppcv  extmakiT  ol  ibr  rw^m 
buaierai  and  alaa,  u.  71. 

of  ibe  ndioa    at  tbe  ilbaa  jiaiOl 

of  tbe  r«ilu*  aloat  latrraDf.  b.  Tt 
of  tbe  radtoa  a*oot  bact  vm*.  t.  Tl. 
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Sibow-Jifimi:  accidenU— coMlmifc'tf. 

sob-luxatioD  of  the  upper  extremity  of  the 
radtui,  with  elongation  of  the  coronary  liga- 
ment,  it.  74. 
congenital  or  original  luxation  of  the  upper 
head  of  the  radiua  baciiward,  li.  7A. 
2.  DiMaset,  ii.  77. 

of  the  tynotial  membrane,  lynovitis,  ii.  77. 

of  the   cartilage*— 4oaamm.ilionf   tofteniug,  ab- 

aorption,  li.  77. 
of  .the  bonea  «>  caries,  elastic  «hite  i veiling,  li. 

n. 

rhiumatlim,  ii.  79. 

foreign  bodies  in  the  carity  of  the  Joint,  ii.  80. 
Elbow,  Rioion  or  thk,  ii.  63. 

anterior,  lateral,  and  posterior  surfaces,  ii.  63. 

aponeurosis,  11.  64. 

brachial  artery.  iL  64.    See  Ba^icuiAL  Aeteby. 

development,  ii  64. 

lymphatic  Yps^els,  ii.  64. 

orrres,  sulicutaneous,  II.  64. 

»kin  and  subcutaoeous  tissue,  U.  63. 

varieties,  11.  6ft. 

veins,  ii.  63. 

selection  of  a  vein  for  phlebotomy,  il.  65. 
EUcirie  eel  (Gjmnotus),  intestinal  tube  of,  ill.  *J82. 

light,  rapidity  of,  iv.  1444. 
ELEcraicmr.  Animal,  li.  81. 
electrical  fishes,  ii.  81. 
other  electrical  animals,  il.  89. 

1.  circumstances  under  which  discharges  from  electri- 
cal fi*hes  take  place,  ii.  82. 
exhaustion  consequent  on  a  continued  succession 
of  disrhargrs,  tf.  H3. 
3.  motions  of  the  fish  in  the  act  of  discharging,  ii.  83. 

3.  physiological  effects  of  animal  electricity,  li.  83. 

4.  magnetical  effects,  ii.  85. 
^.  chetnicdl  effects,  ii.  k6. 

6.  results  of  exfiertments  on  the  transmi»slon  of  the 

disclaarge  through  varitmsronduciing  bodies,  ii.  86. 

7.  production  of  a  spark  and  evolution  oi  iieat,  il.  87. 
9.  results  of  experiments  in  which  the  nerves,  electrical 

organs,  and  other  parts,  were  mutilated,  iL  87. 
9.  anatomy  of  the  clrctricai  organs,  ii.  87. 
in  the  Gtmnotus,  ii.  91. 

in  the  ^llunlll  or  Malapterurus  clcctricus,  ii.  93. 
in  the  Torpedo,  li.  88. 
analogies  of  animal  electricity,  ii.  93. 
iD«nifr«tations  of  animal  elcctricitv  in  animal  sub- 
stances and  in  living  animaU,  ii.  95. 
uses  of  animal  electricity,  ii.  97. 
animal  and  vegetable  electricity  compared,  1.  137. 
evolution  of  electricity  during  the  ordinary  processes 
of  growth  of  plants  nnd  animals,  iii.  IM. 
Elect t  icftf,  atmospheric,  effects  of,  ua   some   fishes   and 
Cruftta<ea,  iit.  36. 
electric  influence  the  best  test  of  irritability, ill.  99.  35. 
Is  the  vis  nervosa  electricity  ?  iii.  720  Q. 
di«cof  ery  of  GalvanUm,  ill.  9l». 
elrcir  city  consulirrcd  as  a  vital  stimulus,  liL  147. 
Eimcku*  TeiPplctouii,  il.  BG6. 
EUphamt,  ill,  H-'kH. 

anatomy  of  the  lit.  8^9.    See  Pacuydbbmata. 
brain  of  the,  iii.  69<. 

absolute  weiglit  of  the  brain  of  the,  ilL  664. 
•ei-tioo  orcrAiiiitm  and  tu«k  of  the,  iv.  9:^. 
dentition  of  the  genus  Elephas,  iv.  923. 
tuski  of  the,  d(*cTdiious  and  peimaoeut,  iv.  993. 
pelvis  of  the,  1. 1.*)). 
stomach  r>f  the,  s.  303. 
teeth  of  the.  iv.87i. 
urin«>orthe.  iv.  I9H0. 
org.in4  o(  voice  of  the,  Iv.  1494. 
V  eberiAO  organ  in  the^  iv.  1419. 
Fh'pkami  vphinx  oiotb  ( Drilt>nhila  Elpenor),  It.  867. 
£,t€ pkamfiatit  of  the  Greek'^,  tv.  993. 

the  dt tease  described,  iv.  1013. 
Ett'MUor  auri*  muscle,  iL  551. 
/.'/it-trees,  injuries  done  to,  by  the  Scolytus  destructor,  11. 

Ma. 
"  EA^f  A<  9\mi\tm  and  rr(sy>^A«i  of  Aristotle,  il.  111. 
See  K!«TOZ>*A. 
Ftmintkoida,  I.  24.V 
hmo^eulatiom.    See  Casirntion. 
/;«M*ryo-«cll,  s.  4.    Sec  U^  CM. 

-genesis,  s.  4. 
KwibrtDluiijf.    Sfe  Ovi'M. 
Emtmfwet,  1 1 lo. pectineal,  S.  lift, 
thenar,  ii.  AbH. 
artlcularis,  i.  734. 
carpi  radiails  superior,  li.  WS 
iDleriiir.ii.  S0*». 
ulnaris  suberior,  iL  ^03. 
inferior,  IL  506. 
capitata,  IL  65. 
frooUlis.  I.  729. 
pyramidalis,  il.  530. 
nst>foinet,  iii.  677. 
tfsiiformrs,  lit.  677. 

papillaiis  s.  prolutterantia  pvramidjdls,  ii.  544. 
Emtilion,  considered  as  a  mental  nervoui  action,  ill.  589. 
lofiueiicc  of,  on  the  body.  iU.  711. 


EmotMmai  excitement,  part  of  the  brain  most  directly  in. 

flurnced  l)y,  iii.  7:'2  P. 
Em/Musntia,  L  516  ;  iit.  82.  8ft. 

of  the  lungs,  associated  with  bronchitlc  collapse,  s.  299. 
mechanism  o(  cmphviema,  s.  293. 
Empyema,  characters  or  the  urine  In,  Iv.  1291. 
Emulgemt,  or  reual,  arteries,  t.  223:  I  v.  235. 

vein.  Iv.  23«  238. 
Enaliotaurs,  teeth  of,  Iv.  89.5. 

EnamtioirftOt  a  section  of  PolygMtric  Animals,  iv.  ft. 
Enartkro^is,  or  ball  and  socket  joint,  1.201.  256. 
Encattsium^  or  enamel  of  teeth,  Iv.  865. 
Encfphahc  nerves,  iii.  €29.  707. 
RnecplutlitiM,  characters  of  the  urine  in,  iv.  1991. 
Encepkaioceif^  or  hernia  cerebri,  L  744}  iii.  7 19;  Iv.  954. 956 
hydro-enrephalocele,  iv.  956. 
of  the  fcetds  in  utrro,  ii.  32it. 
facfpAa/cMd  cancer,  characters  of,  iv.  187. 
of  the  lungs,  s.  'i93. 
of  the  testicle,  iv.  1010. 
of  thvroid  gland,  Iv.  1 1 16. 
tumours  In  the  muscular  substance  of  the  heart,  ii.  637. 
matter  of  absorbent  gl.«nds,  iii.  934. 
Enctnhaton,  or  brain,  iii.  661  ;  iv.  677. 

sue   compared   with   that  of  the  body  In  different 
animals,  Hi.  661. 
compared  with  that  of  the  encephalic  nerves,  IlL  669. 
weight  of  the  human  encephalon,  iii.  669. 

table  showing  the  absolute  average  weight  of  the 

human  encephalon,  in  roale<«  and  females.  Iii.  662. 

table  showing  the  relative  weight  of  encephalon  to 

cerebellum,  &c,  in  males  and  females,  ill.  663. 
table  show  ing  the  relative  weight  of  entire  body  to 
encephaliin,  cerebrum,  cerebellum,  &c.,  iii.  663. 
conclusions,  iii.  664. 
absolute  weight  of  the  brain  of  the  elephant  and 

whale,  iii.  664. 
weight  of  brain  of  some  animals  greater  than  that 
ot  man,  relatively  to  the  weight  of  their  bodies. 
111.  664. 
conclusions  of  Tiedemaii  deduced  from  his  obser- 
vations, Iii.  664. 
remarks  on  the  comparl»on  of  the  bri;in  of  roan  with 

that  of  the  lower  animals,  iii.  tiCI. 
the  brain  in  different  races  of  mankind,  iii.  665., 

conclusions,  ill.  667. 
method  of  examining  the  brain.  III.  667,  668. 
method  of  Willis,  iii.  668. 
method  of  Reil,  Gall,  and  Spurihcin,  111.  669. 
Surface  of  the  encephalon,  iii.  670. 
shape  of  the  brain,  iii.  670. 
superior  and  lateral  surfaces.  Hi.  670. 
ba»e  of  the  brain,  iii.  670. 

anterior  segment,— olfactory  sulcus.  Hi.  670. 
fissure  of  Sylvlus,-.locus  perforatus  anti- 
cus.  Island  of  Reil,  Iii.  671.  672. 
nidille  segment,  iii.  679. 

.  pituitary  process,  tuber  cincreum,  l>i.  673. 
optic  tracts,  and  optic  commiMure,  Iii.  673L 
corpora  albicantia,  HI.  ri73 
crura  cerebri,  Intel  crural  space,  stibstaniia 

perforata,  pons  Tarini.  iii.  673. 
transverse  or  horitontal  fissure,  iii.  673. 
circle  of  Willis,  ill.  673. 
ponteriur  segment,  iii.  673. 
dlsse«.tion  of  the  brain  from  above  downwards,  ill. 
674. 
centrum  ovale  m^us  and  minus,  iiL  674. 
corpus  calio>um,  longitudinal  tiacts,  ill.  674. 
lateral  ventricles,  iii.  674. 
septum  lucidum,  iii.  674. 
parts  seen  in  the  lateral  ventricles,  ill.  675. 
fifth  ventricte,  iii.  674. 

fornix,  iiL  67.5. 
third  ventricle,  iti.  (176. 

anterior  commissure,  iii.  677. 
pineal  gland,  Ul.  677. 
soft  commissure,  Ui.  677. 
mesocephale,  IiL  677. 

corpora  quadrigemlna,  Ul.  677. 
pons  Varol.i.  ill.  678. 
processus  cerebelli  ad  testes.  Hi.  677. 
valve  of  Vieiusens,  Hi.  67 H. 
cerebellum,  iii.  67M. 
fourth  ventricle,  til  r>7^. 
Examination  of  the  various  tegments  of  the  encephalon, 
with  a  more  special  refcntice  to  the  structure 
and  physiological  bearing  of  each,  iii.  678. 
Medulla  oblooKata,  iii.  (178. 

columns,  anterior  pyramidal,  iii.  679.  684. 
olivary.  Hi.  679.  6M3.  6M. 

corpus  dentatum.  HI.  683. 
posterior  pyraroldiil,  ill.  679.  689. 

course  of  fibres.  Hi.  680. 
restiform,  iiL  679. 682.  684. 
interpretation  of  the  various  columns.  Hi. 
6H4. 
definition,  HI.  679. 
development,  ilL  683. 
fibres  of,  antero-iKitterior.  UL  680. 
arclforin.  iii.  640. 
decussating,  iit.  680. 
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Khf(  iii.K  Tissih,  1.  213  ;  n.  in. 
({•'liiiitioii,  II    Itt. 
dt'u-l  '|>mtnt  in  various  parts  of  the  animal  economy, 

li.  m.  116.  •14'».  41*;. 
pen)'*,  .irterit'S  ami  investing  membrane  of  the,  ii.  ll»i. 

41"). 
t<  riror  vit.iWs  of  II  thrnstroiN  ii.  147. 
morbiii  (l.-vflopint-nt  of  tT'iiilo  ti«>>uo,  ii.  I J7. 
«'r«-clii«'  growth*,  iv,  I-J"*. 
I'l.-rfi'in  i)l  poiiis.     ^ft*  Kkki  1  li.E  TissiE  ;   (itNERAiioN  ; 

I'lMS. 

Kii-itnr  pcMiis  intisrlc,  ii.  A\<\;  iii.  'A'^.  'J-I* ;  ».  13-^. 
Krcifon-s  clitin  i.ti«;  nuiM'lcs,  s.  I'Js.  7'*^). 
Hiirutr.  tr/.r.  or  licdj^ihu);  Lnnily,  ti.  1«'.>1. 
Kriuiu"u\   luhopa.'us,  or  hciits'fhojf,   ii.  It'.'G.     Sc('   Insec- 
1 1  \  <  I K  \ . 

OIL'  ^l:^  of  \<yco  ol  lh»'.  iv.  W'^'). 
F  rp'ihiilii.  or  It'. -oh.  i  rj.ris  <>(  circulation  in  the,  i.  051. 
Fi  nrliition,  or  inlriiin;,'.  s.  ;Jl»i. 

r.iii->f.  "!.  '.\  ti. 
f'rupiiv,-  iii.^f.i>cs  of  thr  fn'tus  in  iilcro,  ii.  3J.'). 
Lt  i/sifnl(i<-  ol'tliiow,  li.  t".  t. 

ot  thf  l'«ryn\,  lii.  I  H. 

.•«\  mptoin>  ami  Hppr.iranr'^s,  iii.  Il*<. 
iin  oi.ildy  t.ital  li  rniiiiaiioii,  iii.  IIH, 
po-;'  niorfom  ,ippiMrancf><.  iii.  1  M. 

phlf;.'iiii.ii'>us.  of  I  t'llular  tissue  of  tnc  leg,  iii.  I'iS. 
I\i f/f/n Kipnitnf,  IV.  Ifll. 
l:irh(iin.  a  U'liiis  ol  I'oi\ pifcTa,  ir.  .')1.  54. 

en  \  icoriii*,  iv,  'il ,  .'>.'. 
I-'s.'CKf.r.  a  l.iinily   A  KiNhi'S,  iii.  0.')7. 
f^sciiltfit  veij'  tallies  (•i)i!>ulfred  as  food,  s.  39'j. 

COIIlpO^itlOIl    of.   S,  ."Vt"). 

I-Uiitiuihiur   iTaiumn  nf.  iv.  I'Vi'i. 

'  K  rdt<;.ffT;<ix/  of  th«-  (Ir«'('k'«.  11.  li"'!. 

I'.tlnil,  rliriiiiral  rhar.i   tcm  of,  li.  '2.31. 

Ltli.  r.  rllccr  of  tii«'  iuh  tl.niou  ol,  iv.  r.;i7.  IH'i. 

it'  pci  nil  \r  iiiflociii  (•  upon  l!ic  .^|llll  d  rord,  iii.  7'21  II. 
and   in  <'ontrolliMi<   llie  i-lli'Cl.  proiliu-«'d  hy  strscli- 
iiinc.  iii.  7'Jl  H. 
Ethiofitnis.  (Mpacity  ol  i1p»  ^knll  f)f,  iii.  O'A. 
ICthinoiii  l.oiii'.  I.  7-'M.  7'2'.i,  ~,'.i'.)  j  lit.  72 1,  72't. 
artiiul.i'ions,  i.  7  U. 
rell.v,  i    ~'6\. 
d«"\  (iopiiuMit.  i.  7.'M. 
lUhni.xila!  pr-ic  vs.  j.  7'i'*. 
arti  ii<  o.  iii.  7"^''>. 

posfcrior,  i.  4'''2. 
antn  lor.  i    4'i'J  ;    iii.  733. 
br  mi  h  oi  tho  fiirii  p.iir  of  nerves,  iii.  733. 
celU.  i.  731  ;   ill.  7*24.  I'l^. 
hiatu".  i.  7'<". 

or  intiMiial,  Miific-  of  lachrymal  bone,  ii.  '212. 
pro(r>ires,  it.  "213. 
.<«nturi'.  i   737. 
Fuchl'iiiulDin,  a  family  of  HotilVra.  iv.  40.'). 
cliaractrr.s  of  flu-  f.mnly.  iv.  4o,'). 
{.'••iicra,  iv.  4('*i. 
l'.m\':l<iiiis,  a  Keiiu^  of  Roliff-ra,  iv.  4(.Mi. 

(riipiftra,  iv.  4i>-'». 
Kurd  Huin.  a  {.'riiii!.  ol'  'F'niiirata,  iv.  1 IW,  ct  sctj. 

•  Iiarac  ter«  of  tlic  griins    iv.  IIH:». 
EudtO,  a  tanvly  oj  I'onlna,  iv.  'i.S. 

cli.iracl<T«;  of  tlif  fanitly,  iv.  fi.). 
F.ii(ti>xiii,  or;^  in*,  ol  di^ji  stion  in,  i.  41. 
F.Ui^lfHii  \iiidi>.  s.  '.Ml. 
llunuchs,  »'X<M>-.ivt'  t!<'po>it  of  fat  in,  i.  G!>  ;  ij.  718. 

ihrir  outward  ajiittarance  alter  castration    before  and 
att«'r  pnhfrty.  iv.  '.'h."i. 
Fupl'tti  /ill  a»p*'r>jilliiin.  a  }ii'«M-i«'s  of  Torifera,  iv.  OH. 
f.uiiUitiiiw    (boat    jiiiiiu.ihuUs;,    a    family   of    Polygastric 
animal*,  iv.  .■■). 
(•)i  ira(  t«'r>  ol  till'  faniiiv,  iii.  5. 
F.ufHHiii.-x  vub-tnbi'ol  liiM'rt.x  of  tlmnrdrr  Coleopt'Ta,  ii.  ^♦»'2. 

chaiactf  IS  ol  the  '•nb-tiibi\  ii.  Hu'l. 
F'ir<  prim  rarov.  primipd  ciiarart<>rs  of  the,  iv.  131^. 

rrannim  ot  K.nrDpt-atis,  iv.  l.>"23.  13'2ri. 
Lustar/ii.in  e-in.U,  i.  7.i4. 
Mil(  US,  i.  7"27. 
tube.  i.7:u  ;  ii.  .MO. 

earlilajjiiinn-i  ami  mcmbranon.s  part.  \i.  5•^0. 
os»i'oiis  j»arf,  li.  .M'.t. 

otlirc  of  th«',  in  thr  liiiittion  of  luaiinp.  ii.  570. 
^.ilve,  ii    .S-0. 

h  .s^er,<ir  valve  of  Tt.eb<Niu«*.  iv,  14l•^. 
peciiliaritii',.'  ofih"*,  in  tho  ftrtal  i  eail,  ii.  WJ. 
atrophv  of  thi',  ii.  ('>J7. 
F.tistachi'is,  v»-na  alba  tbor.u-is  of.  iii.  L'lMi. 
F.ciijt.iration,  innm-nce  ol,  upi^  the  production  of  animal 

h<  .It.  il.  fiiil. 
F.vrnt ,  lit)'  n.  i.  V  '><. 

I'.fulnli'-n,  a  theory  of  ^eiior.ition.ii.  42"^.     .See  (Iknf.r.itioN. 
F.filiilisii   if  hiMt.     S-.-  Ill  .\r.  .-\mm  »L. 
Fxnio->ni>ti<rij  i  lnMinniiMi.i.  i.  718.     .See  Contr.\ctility. 
F  i(  ii'urnl.     S<-t'  Foi'i't'y. 

J'.nn  iH'TifffioTis  ami  r»  crcmentitions  s.ecre»ions,  ii.  1  10,  I'O. 
y-.'.rr/ '  .V(V//c.\v  ol  till    .inii'«.  i,   I'^l. 

troin  ilio  ^kin  ot  tix   iie:u.>  in  utero.  ii.  313. 
K\i  HI  noN,  1.  1 14.  I  47. 

I.  m  ce»>ity  of  «'\cr*>rir)i>,  il.  |4^. 
II.  products  to  Ik-  Im  M  exrr«'tioiis,  ii.  140. 
1.  "xcretioiis  iio.n  the  bowels,  li.  149. 


III. 

IV. 
V. 


VI. 


ExcH  ETioN — continued. 

2.  excretions  from  the  kidr.cy*  funwi,  i'.  H  . 

3.  lunszfc,  II.  M'i. 

4.  tkin.  II.  14X 
excrementitious  and  recmnentu  du*  i-crrt.f-.- 

150. 
eflVcts  of  the  suppression  of  the  swrttivc}  ■    .. 

animal  eronotny,  ii.  l.>0. 
manner  in  which  s»^cretion«  are  rffrrv-d.  ii  !» 
mailer*  of  e.\cretion  are  fcp<irat  -1  /«,'i  r-a-  >  .i 
rathi'r  than/yrwjrrf  at  the  p.iris  «ij;rc  U:=t  ..-- . 
li.  l.'d. 
original  ^ourre  of  the  matters  thrown  oi.t  t  y? 
tion,  il.  bVi. 
ICzcri'tori/di\ct,  ii.  4'*0. 

{.tructnre  of,  ii.  4'<7. 
organs  of  animal*,  iv.  443. 
ducts  of  gall-bl  >dder  and  li\er,  iii.  1»>1. 
gl.mds  of  I'.ntozoa,  li.  13«i. 
passages,  iii.  .S(r>. 
Ficrcist\  elFfCts  of,  on  the  quantity  of  CAib*  ii.c  a    : 

the  expired  air,  iv.  34»*. 
Fjjihnlion  of  bones,  i.  4.Ti.'t. 
/.>A<i/rt//cJWi  of  vegetable*,  i.  13"J. 
Kraacftts,  or  flying-liih,  moilc  uf  flight  of  ihf,  ii    O- 
Fxtmphalos,  i.  ."K)!*. 
J.'rasini>$is,  ii.  \i'*. 
Fjeostnsii.}.  449.  458. 

<l<>eripliou  of.  i.  45^. 
c.iuses  of  tlic  di<ea<e.  i.  4.59, 
veni'real  poison,  i.  459. 
consiMjuencc-s.  i.  A'i'J. 
di>tinguishabb'  from  nodes,  i.  4W. 
morliid  anatomy  of,  i.  4*>0. 
symptoms  of,  i.  4'-.9. 
ExoKtosis  of  botif's  of  thi"  face,  ii.  220. 

of  the  cranium,  i.  74'i. 
F.xpiraiion  and  inspiration,  comparative  force  of  av' 

movonient-*  of,  iv.  33h.     See  KF>PiK.\rio>i. 
Frtcnsion,  a  motion  of  joint*,  i.  'i-Vl 
Extensor  carpi  radialis  brevior  mu*cte,  ii.  JfjO. 
lonj-'lor  muscle,  i.  217  ;  ii.  1<>".  3G0. 
carpi  ulnaris  mu.scle.  ii.  3<j'J. 
coccygis  muscle,  s.  1,37. 

comm'.nis  dipitoriim  muscle,  ii.  '^^^  ;  iii.  131. 
bri^i.s  digiforum  prdis  niu>rlf',  ii.  3'">'. 


di^iiornm  lonijus  tendon,  i.  14i«  ;  li.  3>'2 , 


m.  .\. 


relations  and  .iction,  iii.  137. 
ossis  metacirpi  pollici.s  nm^ele,  ii.  3»j9. 
pnmi  internodii  muscle,  ii.  370. 
pollicis  tendon,  i.  149.  ... 

propriiis  pollicis  r»cdis  roujscl*',  ii   35'2  ;  iJL  131  1~ 

action  and  relations,  in.  137- 
propria*  pr inii  digiti  .inanus,  or  indicator  m  k>  '- 

370. 
seeundi  internodii  pollicis,  ii.  370. 
Extremity  (in  human  anatomy),  li.  1.54. 
superior  extre-miry,  ii.  154. 
clavii  le,  il.  1-54. 

development,  ii.  150. 
.structure,  ii.  156. 
scapula,  ii.  150. 

development,  ii.  |.59. 
structure,  li.  159. 
humerus,  ii.  1.59. 

devi'lopme  d,  it.  161,  162 
{structure,  ii.  161. 
fore-arm,  ii.  16'2. 
ulna,  it.  162. 

dcTelopment.  ii.  164. 
structure,  ii.  163. 
radiuA,  1(>3. 

development,  ii.  164. 
structure,  li.  161. 
hand,  ii.  I»i5.    See  H.'^nd. 
inferior  extremity,  li.  165. 
femur,  ii.  I6'». 

development,  ii  167. 
structure.  167. 
patella,  ii.  168. 

development,  ii.  I6A. 
structure,  ii.  16S. 
leg,  ii.  Ifi-^. 

tibia,  ii.  168. 

deveiof.ment,  ii.  171. 
structure,  ii.  170. 
fibula,  ii.  170. 

df'vel.ipmenl,  il.  171. 
structure,  ii.  171. 
abnormal  condition*  of  the  bones  of  the  rttres :  > 

171. 
•See  al.so  OssEors  Sysikh  (comp,  anat  ) ;  .^sr.'t 
the  lower  extremities  of  man  couipared  •".'•b  '^-^  ' 

the  lower  animals,  iv.  r2'.r*i. 
great  or  splenic  extremity  of  the  stowncK  »  *^ 
or  Cauda,  of  the  medulla  oblougata,  lit.  ^9 
thoracic,  i.  216. 

refrigerating  effects  of  cold  water  appbed  t^*?.  2  ' 
anterior  extremity  of  birds,  i.  284.    b«  A^-*. 
Extrophy  of  the  urinary  bladder.  \  ?91.  ,    ^ 

Ettroversion  of  the  urinary  bladder,  I  391.  Vr-    ' 
BL\onER,  abnormal  anatomy. 
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£mieron--eontimmed, 

corpuicuU  tactua,  s.  fiOSb 

Pantclao  bodiet  [«ee  alio  Panician  Bouibi],  f .  604. 
miuclet  of  the,  %.  506. 
calcareoui  depoiitt  in  the,  %.  606. 
Enddeariitii,  courte  and  termination  of  the  dtseaae,  11.  645. 

64& 
Emdoeardimm^  morbid  tUtes  of  the,  ii.  645. 
Emddi^mpk^  11.  ft». 
Emdo-mctrfti$,  a.  694.  70S. 
Endth-tkeletam  of  Cephalopoda,  1.  519. 
EiiDotiioaia,  II.  98. 
definition,  IL  98. 
meaaurement  of  the  amount  of,  11.  98. 

of  the  strength  of,  11. 98. 
eflSecta  of  temperature,  ii.  100. 
expLanation  of  the  phenomena,  ii,  100. 
circumitances  to  which  endotmoiis  occurs,  11.  110. 
Engiamd,  mean  age  at  death  of  the  population  of,  compared 

with  that  of  America,  ir.  1471. 
Emmiitk  language,  mdthod  by  which  the  relation  between 
the  diflbrent  words  that  constitute  sentences  Is  Indicated 
in  the,  Iv.  1846. 
Ewttform  cartilage,  or  xiphoid  appendix,  It.  1023. 
Emirroeeie,  IL  738. 

otaiflcation  of  the,  iv.  1024. 
Fnierodeia^  a  class  of  Poiygastria,  It.  3,  et  uq, 
Emiero-e^^locHCt  ii.  7S8. 
Emifroplea,  a  genus  of  Rotlfera,  It.  404. 
£miumtolme,  or  chitine.  Ii.  881. 

chemical  composition  of,  IL  882. 
Eulotmopkaga^  a  tribe  of  Marsupialia,  ill.  259,  et  ieq. 
c^iaracters  of  the  tribe,  Hi.  269. 
genera  of,  ill.  S6a 
Emtomo»traca,  ovum  of,  s.  [116.] 

Ektoxoa  (a  class  of  Invertebrate  Animals),  i.  109 ;  11. 1 1 1 . 
anatomy  of  the  Bntosoa,  Ii.  126. 
organs  of  circulation  in,  1.  654. 
dlgeative  organs,  ii.  131  :  s.  295. 

accessory  glands  of,  IL  136. 
excretory  glands.  Ii.  136. 
generation,  organs  of,  ii.  137.  410.  431. 
mode  of  repr  ductlon  of  the,  t.  10, 11.  24. 
cystic  Entoxoa,  s.  25. 
free  tapeworms,  s.  27. 
Trematoda,  s.  29. 
OTa  of  Entotoa,  s.  [1*20]. 
mnacolar  system,  ii.  127. 
nerroas  system,  ii.  129 ;  Hi.  607. 
respiratory  glands,  ii.  136. 
tegamentarjr  system,  Ii.  126. 

epidermic  processes,  or  spines,  ii.  127. 
SAUam.  amd  rtfer.^  11.  144. 
definition,  ii.  111. 
division  into  three  classet,  11.  III. 
Protelmlntha,  11.  111. 
Sterelmlntha,  ii.  III. 
Cmiefanintha,  ii.  111. 
Ikmilies  of  the  first  class,  Protelmlntha :  — . 
Cercariadse,  Ii.  111. 
Spermatoaoa,  ii.  111.  469. 
Trichina  spiralis,  ii.  113. 
Vibrionidse,  IL  113. 
fismlUes  of  the  second  class,  Sterelmlntha,  equlva- 
lent  to  the  orders  of  Rudolph! :  ^ 
Cystica,  U.  115. 
Cestoidea,  U.  116. 
Trematoda,  ii.  116. 
Acanthocephala,  ii.  116. 
CMBlltes  of  the  third  class,  Coelelmintha :  ~ 
Aeanthotheca,  ii.  116. 
Nematoidea,  11. 116. 
deacrlpcioo  of  Entotoa  homlnls  belonging  to  the  above 
orders,  IL  117. 
Aopphalocystls  cndogena  ~  PUUbox  hydatid,  U. 

Ascarls  liimbricoldes,  11. 125. 
vermicularis,  11.  125. 

Bothrlocephalus  latus,  11.  120. 

Crstlcerctts  cellulosa,  U.  118. 

Diploatomnm  volvens,  ii.  121. 

INstoma  hepailcum,  ii.  121. 

Bchinoeoocus  hominls,  1.  1 17. 

FtlarU  broochlalis,  IL  122. 
Mcdinensis,  H.  122. 
ocoU  humanis,  ii.  122. 

Polystoaia  pinguicola,  ii.  121. 
venarnm,  ii.  121. 

Splroptera  homints,  ii.  123. 

SCrongylus  glgaa,  11. 125. 

T«nia  solium,  ii.  120. 

Trirhocephalua  dlspar,  II.  122. 
geographical  distribution  of  Bntoaoa  horolnis,  11 120. 
tabolar  view  of  Bntoeoa  hombiis,  IL  126. 
foond  In  the  brain,  Ui.  720  B. 
existence  of  worms  In  the  Intestines  of  the  fcKos  in 

Otero,  U.  8M. 
to  the  heart,  f  1. 647. 
acnnis  folllcttlorum,  til.  730. 
Gfcfarinc,  process  ^  reproduction  In,  s.  7. 
of  the  homan  liver,  lit  196. 
In  veins,  Iv.  1402. 


Smpp, 


I    Eolit  Farrani,  biliary  organs  of.  iv.  449. 
Eospkora^  a  goius  of  Rotlfera,  iv.  404. 
Ephemera,  ill.  539. 

vulgata,  or  May-fly,  11.  864. 
EphemervUe^  or  Bfay*fiies,  IL  864. 

characters  of  the,  ii.  864. 
Epkippiai  process,  anterior,  or  anterior  clinoid,  i.  726. 

728. 
Epkippfum,  i.  726. 
EpieondjfU  of  humerns,  11. 160. 
Epicranial  aponeurosis,  1. 748, 749. 
Epididymis,  Induration  of  the,  iv.  712. 
encysted  hydrocele  of  the,  iv.  997, 998. 
epididymitis,  Iv.  1006. 
Eptgasirie  artery,  11.  842. 
branches,  ii.  843. 

origin  and  dirtribntion,  ii.  842. 843. 
Internal,  Ii.  250. 
superficial.  11.  943.  250. 
pulsations.  1.  604. 

enumerationrof  causes,  1.  504. 
region,  1.  502. 

solar,  or  coellac,  plexus  of  nerves,  s.  428. 
veins,  deep,  iv.  1412. 

superficial,  iv.  1411,  1412. 
Epigastrium^  i.  4. 

Eptgenetis,  theory  of.  il.  428.    See  Gbnbratiom. 
^i^/b/l/c  gUnd,  UI.  111. 
Ep^tottis,  the.  liL  103. 
foramina  of  the,  lit.  103. 
ligaments  of  the,  iii.  104. 

ligiunentum  thyro-epiglottideum.  iii.  104. 
hvo-epiglotttdeum,  Ui.  104. 
giosso-epigloutdeum,  lit  104. 
morbid  ar.atomy  and  pathology  of  the  epiglottis,  Ui« 

122,  123. 
destruction  of  the,  by  ulceration,  iii.  1 19. 

appearances  after  death,  Ui.  1 19. 
alterations  in  size  and  shape,  iU.  122. 

morbid  thickening  or  shrinking,  Iii.  121 
leaf-Uke  expansion,  lil.  122. 
exceptions  to  the  use  of  the  epiglottis,  iii.  122. 
epiglottis  inert.  Hi.  123. 
condition  of  the  epiglottis  in  an  animal  asphyxiated 

by  carbonic  acid,  ifl.  123. 125. 
influence  of  the,  on  the  voice,  iv.  1485. 
EpHepsif,  cause  of,  i.  416. 

fh>m  allVvtions  of  the  brain,  ill.  7201 
cause  of  the  convulsions  of,  iU.  721  G. 
cerebral  hypersemia  In  cases  of  epilepsy,  iii.  720  C. 
dilated  state  of  the  ventricles  of  the  brain  in  old  epi-> 
leptics.  Hi.  720  B. 
^iptocele,  ii.  738. 
Epiploic  veins,  iv.  1414. 
Ejpiffloic^e,  appendices  of  the  colon,  I.  57. 
Eptploon,  or  great  omentum,  1  602. 

of  Arachnida,  uses  ol  fatty  globules  In,  i.  204. 
Epira  di4dema,  nervous  system  of  the,  UI.  609. 
Epispadiat,  Iv.  953.  1256. 

complication  of,  with  ectrophy  of  the  bladder,  Iv. 
l'/56. 
Epitkelium^  iii.  489. 
definition.  iU.  489. 

Gmeral  remarks,  ill  489. 
melliform,  or  scaly,  variety  of  epithelium,  111.  480. 
prismatic,  ill.  49a 
spheroidil,  ill.  491  • 

non-ciliated  and  ciliated  particles.  111.  492. 
of  the  air-passages  and  cells  of  the  longs,  s.  S72. 
of  the  kidney.  Iv.  l«12. 

of  the  Malpighian  bodies,  iv.  252. 
of  the  uriniferotts  tabes,  Iv.  251. 
of  pelvis  and  ureter,  Iv.  254. 
of  the  nose,  IU.  78a 
of  the  trachea,  s.  259. 

cilia  of,  1. 260. 
of  veins,  Iv.  1369.  1379. 
Eaitrieka^  a  section  of  Poiygastric  animals,  Iv.  5 
SpUroekUa  of  humerus,  U.l6a 

Jqs&oe,  or  external  parasites,  mode  of  reproduction  of  the, 
s.  la 
alimentary  canal  of  the,  s.  298. 
offl«hes,II.  116. 
EauNi,  IU.  954. 
EwaHibrimm  of  the  body,  power  of  maintaining  the,  Iv. 

Equisetaeett,  vegetative  system  of,  s.  2rl. 
germination  of  the  spore,  s.  241. 
antberidlum,  s.  241. 
archegonium,  s.  241. 
spores  and  sporangia,  s.  242. 
Efum  asinut,  Iv.  714. 
caballus,  Iv.  714. 
hemionus.  iv.  714. 
montanus,  lv.714. 
quaccha, iv.  714. 
srbra,  iv.  714. 
organs  of  Tolce  of  the  genos  Bi|uus.  iv.  1491. 
ErebuM  strix.  mode  of  flight  of  the,  liL  422. 
Erect  attitude,  a  dUtiactlve  characteristic  of  man,  tU.  127 ; 
iv.  1295. 
causes  of  this  characteristic.  III.  127. 
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BtE.  ti.  171. 

aquMui  humour,  U.  aoi. 
BMiog.  and  Jlejer.^  ii.  206. 
corneA,  II.  175. 

chemical  compotitloo,  II.  177. 
dtfTelopment.ll.  I7A. 
form  and  lise.  ii.  176J 
woimdi  and  dixtaiM,  Ii.  177. 
opaca,  ii.  175.  IH. 
tnmipareni,  11.  175,  176. 
choroid  coat  or  membrane,  il.  178. 

oonmi  ctliare.  ciliary  proceaaes,  II.  180. 

orblculiu  a.  circulua  ciiiarla,— ciliary  circle,  II.  180. 

plgmentura  niffnim,  II.  180,  181. 

uiea,  il.  181. 
Uprtara,  iL  179. 
Kland  or  rouacle,  II.  205. 
cryttalline  Iras.  H.  194. 
aqua  Morgagni,  11.  200. 
capfute,  ii.  199. 
chemical  compotltlon,  IL  197. 
dereiopmeot,  il.  195. 
form,  shape,  and  site,  II.  194, 195. 
deflniUon,  II.  171. 

ffeneral  view  of  the  mechaniam  of  the  eye,  II.  171 . 
component  parti,  ii.  172. 
form  and  itse,  ii.  173. 
iris,  11.  182. 

Mood-Teaieli  and  nertea,  Ii.  183. 
derelopment,  Ii.  181. 
mcmbrana  piipillaris.  ii.  184. 
demonatration  of,  ii.  184. 
atructurff  of,  il.  182.  183. 
pTCten  1.  marsupium  Digram,  U.  203. 
retina,  IL  18A. 

bloodreaaelt,  il.  186. 

foramen   ceotrale,  or   foramen   of  Sommerrlng, 

iia  inn* 
layers,  or  membranes,  II.  186. 
iMiIna  cribrosa,  II.  185. 
neuhUnna,  Ii.  185. 
porna  opticus,  il.  186. 
jeliow  colour  round  the  foramen,  il.  189. 
sclerotic  coat  or  membrane,  ii.  174  ;  111.  88. 
Inner  and  outer  surfaces,  ii.  174. 
thickneaa  of  the  coat,  II.  174. 
tunica  albiifrinea,  or  white  of  the  eje,  U.  174. 
▼itreoua  humour,  il.  191. 
canal  of  Petit,  II.  192. 
corona  ciliaris,  U.  193. 
See  alao  Vision. 
In  infancy,  L  73. 
in  old  age,  1.  8a 
retina,  ftinctlon  of  the,  {▼.  1439. 
Eolosoa  in  the  interior  chamber  of  the.  il.  1 19. 
and  hi  the  eyet  of  rarlous  animals,  ii.  121 . 
cna«ensual  moTfments  of  the  two  eyes.  lit.  791. 
adapution  of  the  eye  to  disUnces,  lii.  792. 
eye  of  the  AIMuo.  i.  84. 
clhct  of  section  of  the  portlo  dorm  of  tb«  serenth 

nerve  on  the  eye,  W.  553. 
comparison  beCw'.-en  the  ear  and  the  eye,  11.  562. 
abnormal  Tiaion  arising  from  fkulty  conflguratlon  of 

the  eye.    See  Vision. 
gerontotoxon,  or  arena  senilla,  1.  80. 
preabyopla.  I.  fK). 
Kfehmfg.  in  m  m,  lii.  80. 

Boacles  of  the.  111.  80.    See  also  Faci. 
In  comparative  anatomy,  iti.  95. 
F.pt-ftta$$es,  Improper  turn  of,  and  Its  consequences.  It. 

14«;3.  I 

Epf^tMet,  In  man.  ili.  80.  I 

in  comparative  anatomy,  ill.  95.  i 

EjffUdt  (In  human  anatomy),  ill.  78w    See  Lachbtmal 

OaOANB. 

atberomatoiis  and  mdlcerle  deposits  of  the,  It.  97. 
(In  comparatire  anatomy),  ili.  94.    See  LACBavMAL 
OaoAVs. 


Facb  (in  anatomy  generally),  Ii.  907. 

See  also  Oaasors  Stvtbm. 
FAra  (In  homan  anatomy).  It.  207. 

foce  of  man  a  distinctive  characteristic  of  his  superiority. 

iv.  1296. 
Un  of  man  compared  with  that  of  the  lower  animals. 

tv  1296. 
BiUiog.  amd  Mtr,    See  Amatomv  (Introdiactlon). 
dl^fn/fMNs,  ti.  207. 
general  «lew  of  the  Csce.  II.  215. 

articulations,  11.  219.    See  CaamuM;  Tbmmbo- 

MAXItLAar  ABTtCCLATIOil. 

cavities.  U.  217.    See  Noel ;  Oaarr. 
deveiopaent,  II.  218. 
dimensions,  IL  2I.'(. 
mechanism  of  the  fhee,  Ii.  217. 
1.  booea  of  the  face,  11. 207. 
Jaw-bone,  lower,  II.  213. 

connezloiu  and  uses,  U.  21&. 

developmeiit,  U.  216. 

ttmctore,  II.  lUw 


FACB—COlSlAlSIAf. 

lachrymal  bones,  ii.  212. 
connexions,  11.  212. 
structure  and  development.  Ii.  212. 
malar  bones,  II.  211. 
connexions,  IL  211. 
structure  and  development,  ii.  212. 
maxillary  bones,  superior,  IL  207. 
connexions,  ii.  209. 
development,  il.  209. 
sinus,  ii.  209. 
Of  littermaxillare.  11.  210 
structure  of  maxillary,  ii.  209. 
nasal  bones,  IL  212. 
connexions,  ii.  212. 
structure  and  development,  Ii.  212. 
palate  bones,  ii.  210. 
connexions,  IL  211. 
structure  and  development,  ii.  211. 
turbinated,  or  spongy  bones,  inferior.  II.  213. 
connexions,  ii.  213. 
structure  and  development,  il.  213. 
vomer,  or  ploughshare,  11. 213. 
connexions,  II.  213. 
structure  and  development,  IL  213. 
abnormal  condition  of  the  bones,  ii.  219. 
abscesses,  11.  220. 
acephalia,  II.  22a 
caries,  il.  220. 
cy«t-ltke  tumours,  il.  220. 
defect  or  arrest  of  development,  Ii.  219. 
exceulve  development,  iL  220. 
exostosis,  11.  220. 
fungous  growths,  11.  220. 
hypertrophy  and  atrophy,  II.  220. 
hydatids  (acepiialo-cystus),  IL  220. 
Inflammation,  ii.  220. 
medullary  sarcoma,  ii.  220. 
necrosis,  11.  220. 
osteo-sarcoma,  il.  220. 
bones  of  the  face  in  infancy,  i.  69. 
2.  muscles  of  the  face,  il.  220. 

corrugator  supercilU,  iL  223,      See  CBANiim, 

muscles  of  the. 
levator  palpebrs  snperioris,  iL  222. 

relations  and  action,  11.  222. 
orbicularis  palpebrarum,  ii.  221. 
relations  and  action,  il.  221. 
muscles  of  the  nasal  region,  11. 222. 

depressor  alie  nasi  (myrtlfonnis),  11.  223. 

relations,  ii.  2a. 
dUator  alae  nasi,  ii.  223. 
levator  Ubll  superlorls  absque  nasi,  IL  222. 
pyramldalls  nasi,  Ii.  222. 
triangularis  nasi,  IL  223. 

relations  and  action,  11. 22IL 
muscles  of  the  labtal  region,  IL  22Sh 
buccinator.  Ii.  225. 

relations  and  action.  Ii.  228. 
depressor  angull  oris  (triangularis  oris),  ii 
225. 
relations  and  action,  11.  225. 
depressor  labil  Inferlons  (quadratus  menti), 
il.  22.^ 
relations  and  action,  Ii.  226. 
levator  angull  oris,  ii.  224. 

relations  and  action,  il.  224. 
levator  labll  superlorls,  ii.  224. 
relations  and  action,  Ii.  224. 
levator  menti,  II.  225. 

action,  il.  225. 
naso-labialis.  il.  224. 
orbicularis,  il.  228L 

relations  and  actlooa,  11.  223, 224. 
platysma  myoides,  ii.  226L 
sygomaticus  m^Jor,  IL  224. 

relations  and  action,  il.  224. 
lygomatlcus  minor,  il.  224. 
relations  and  action,  11.  224. 
general  review  of  the  muscles  of  the  Date,  il.  227. 
S.  integuments  of  the  face.  It.  227. 

4.  vessels  of  the  face,  IL  227.     See  Cabotio  Abtbbt. 

lymphatic  vessels  of  the.  111.  231. 
superfldal,  UU  231. 
deep-seated,  liL  231. 

5.  nerves  of  the  face,  il.  228.     See   FlFTfl    Paib  or 

NBBVB8  ;  Sl^BNTH  PAlB  OT  SbBTBS. 

6.  abnormal  condition  of  soft  parts  of  face.  11.  228. 

blood-vessels,  ii.  228. 

vascular  nsvi,  ii.  228. 
cellular  tissue,  il.  229. 
congenital  malformations,  U.  229. 
fissure,  lv.953. 

double  hare-lip,  iv.  953. 

single  hare>llp,  iv.  953^ 

fissure  of  the  palate  without  a  hare-lip, 

lv.953. 
fissure  of  the  UMler  I  p,  Iv.  954. 
skin.  U.  229. 

abscesses,  ii.29fi. 
eiyslpelas,  11.  21 
bare-lip,  11. 229. 
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FacetM,  Articular,  of  Mcrum.  f .  1 18. 
Facial  arterj,  iL  837.  &56 ;  111.  93.  m.  949. 
tmnsTf  rie,  ti.  S87 ;  Hi.  903. 
or  external  surface  of  malar  bone,  i!.  911. 
or  anterior  surface  of  superior  maaillarj  bonec,   il. 

807. 
nerTet.  ii.  889.  A40.  fiM.  &55 ;  iiL  707. 949. 
See  Sbtbntb  Pair  or  NsavBi. 
ophthalmic  Tein,  iiL  94. 
Tein,ll.  887 :  ir.  1388.  1404.  1406. 
origin  and  course.  It.  1404. 
brauches  of  the  facial  rein,  ir.  1404. 
posterior,  iv.  1405. 
transverse,  ii.  888 ;  ill.  908. 
deep,  or  alTeolar,  It.  1404. 
Faefci  Hippocratica,  t.  808:  ii.747. 

inn«u  of  acetabulum,  li.  777. 
F^tces,  the,  s.  873. 

composition  of  the  feces.  It.  458 ;  s.  S73. 374. 
physical  properties,  s.  873. 
odour  and  colour,  s.  373. 
causes,  s.  373. 
specific  gravitj,  s.  374. 
quantity  evacuated,  s.  374. 
mechanical  composition,  s.  374. 
chemical  composition,  s.  37.5. 

Cstty  matters  excreted  in  the  fseces.  It.  97. 
time  during  which  the  contents  of  the  intestinal  tube 

sojourn  in  its  different  s^ments,  s.  876. 
occurrence  of  fatty  stools  in  connexion  with  pancreatic 

disease,  s.  118. 
muscular  action  in  the  expulsion  of  the.  Hi.  781  L. 
**  Fsteai  orifices  *'  of  sponges,  1. 618. 
Falciform  ligament,  i.  13 ;  Hi.  160. 

ofthelirer.  Hi.  936.  941. 
Faleo  nisns  (hawk),  nervous  system  of  the,  IiL  688. 
FaUopiam  tube,  or  oviduct,  s.  A97. 
normal  anatomy,  s.  597. 

form  ;  dimensions,  s.  597. 

situation  and  connexions,  s.  598. 

separate  parts  and  divisions,  s.  599. 

internal  orifice,  599. 

uterine  portion  of  the  tube,  s.  600. 

canal,  s.  600. 

external  orifice,  s.  600. 

Savllion  or  Infbndibulum,  s.  601. 
mbria,  s.  608. 
tubo-ovarian  ligament,  s.  608. 
structure  of  the  coats  or  tunics,  s.  603. 
blood-vesteU  and  nerve*,  s.  604. 
functions  of  the  Fallopian  tube.  s.  605. 

reception  and  transmission  of  ova  and  spermatic 

fluid,  s.  605. 
first  steps  in  the  process  of  impregnation,  s.  604. 
the  changes  which  the  ovum  undergoes  in  the 

tube,  s.  609. 
approximation  of  the  fimbriated  extremities  of 
the  Fallopian  tubes  to  the  ovary  after  flruitfui 
sexual  union,  U.  447. 
development  of  tire  Fallopian  tube,  s.  613. 

formation  of  the  oviduct  out  of  the  duct  of  Miiller, 
613. 
abnormal  anatomy  of  the  Fallopian  tube,  s.  614. 
defect  and  imperfect  development,  s.  614. 
peculiarities  of  con«truction,  s.  615. 
displacements,  s.  616. 
obliteration  of  the  canal,  s.  617. 
hypersemia  ;  inflammation,  s.  617. 
collections  of  fluid  within  the  tube ;  blood ;  sernm; 

pus,  s.  617. 
cysts,  s.  680. 
flbrous  tumours,  s.  680. 
tubercle ;  cancer,  s.  680. 
rupture  of  the  tube  walls,  s.  680. 
Fallopian  tube  gestation  ;  various  forms,  s.  €20. 
See  also  Gbnieatioit. 
FaUopiuf^  aqueduct  of.  il.  MO j  Iv.  646. 
development  of,  11.  5)9. 
hiatus  of.  i,  7^ 
ligament  of,  I.  5,  note  a. 
FatteUo  voice,  or  voce  dl  testa,  iv.  1483. 
FaU  cerebelll  process.   Hi.  629. 

cerebri  process,  i.  789,  730;  ill.  689. 
partial  deficiency  of  the  falx,  HI.  715. 
Fangs,  poison,  of  serpents,  iv.  890. 
Format  nutritive  properties  of,  li.  13. 
Fascia  (In  anatomy  generally),  ii.  889.  864. 

1.  cellular  or  superficial  fascist,  1.  3*.  IS ;  il.  889. 
3  ^Kmeuroaes,  or  aponeurotic  rascis^  11.  331 .  864. 

essential  properties  and  uses  of,  11.  864.     See 
also  FiBBOUt  TissuB. 
Fascia  in  particular :  — 
abdominal,  t.  138. 
ofankle,  i.  148. 
buccal.  H.  8^. 
cervical,  tU.  568. 

prse-vertebral.  Hi.  AGO. 
cervtco-thoracic  septum,  IH.  570. 
clavicular.  1.  360 1  iv.  1407. 
crural,  or  fascia  lata,  s.  138. 
deep,oftheleg,Ui.l39. 
deoUU.  lU.  675. 


Fasa'a—comtimticd. 
of  foot,  ii.  358. 
of  the  fore-arm,  11.  368. 
tliaca,  1. 11,  18.  14 ;  it  331.  840.  838;  s.  138 
ischlo-coccygeal.  i.  179. 

-rectal,  1. 177. 
ofknee,  IH.  48. 
lata,  or  crural  (Sssda,  IL  339;  s.  138. 

iliac  pmtion,  ii.  339. 

superficial  portion,  IL  399. 
lumbar,  s.  125,  138. 
lumborum,  I.  8.  10. 
ofneck,  H.830;  iU.536. 

pra- vertebral  of  the  neck,  Ui.  90. 
obturator,  1. 177. 388. 
palmar,  II.  805. 

disease  of  the,  U.  517. 535. 
palpebral,  H.  887. 
parotid,  iv.  483. 
pelvic,  U.  831 ;  111.933.  983;  a.  !». 

recto-veslcal,  iU.  933. 
ofpenU,  iii.913. 
perineal,  s.  138. 

deep,  s.  138. 

superficial,  s.  138. 
plantar,  IL  354. 
propria,  H.  331.  841. 

of  the  hernial  sac,  1. 13. 
psoo-iliac,  U.  838. 

of  quadratus  lumborum  nuade,  a.  138. 
semilunar,  1. 819. 
spermatica,  I.  ft- 

deep,  W.  986. 

superficial  or  external,  iv.  986. 
subcutaneous,  il.  63. 
superficial,  i.  316:  ii.  851. 

of  abdomen,  ii.  830.    See  Awmmnu 

of  the  thigh,  H.  338 1  iii.  188. 

internal,  ii.  881. 

of  the  neck,  iii.  566. 

of  perineum,  iii.  937. 
temporal,  i.  749. 

transversalls,l.8.11, 18}  il.  331.  34QiMI:  s.131 
transversi  perinsel,  i.  178. 
vetical,  i.  388. 
FoMcicnli  of  ciliary  nerve,  U.  3B9. 
lateral.  II.  86B. 

innominati,  or  olivary  tracta,  UI.  CTt. 
of  medulla  oblongata.     See  Jf< 

lumns. 
muscular  of  the  badi,  i.  374. 

inter-apinales  i.  374. 

Inter-transversalea,  i.  874. 

multifidus  spina,  I.  874. 
muscular  of  the  bladder,  L 
muscular,  which  dilate 
739. 

FastSng,  movements  of  the  stomacli  io  the  eBtte  At' 
eflects  of  fasting  on  the  quaacUy  of  csvteakaea  fM  > 
the  expired  air,  Iv.  347. 
Fat,  or  hydro -carbon,  1. 63 ;  il«  B3. 
absorption  of,  i.  63 ;  H.  333. 
blood,  adipose  matter  In  the,  L  89. 
chemical  conaUtntloD  of  fa,  L  IS;  H.  331 
composition,  elementary,  i.  80. 
deposition  of,  mechanism  of,  I.  CB. 

exoeasive,  i.  68  i  11.718. 
distribution  of,  1. 63. 
diminution,  exoeesive,  I.  68. 
fcKus,  UH  and  marrow  in  the,  L  ttl,  41. 
formation  of  fat,  tu  333. 
lipoma,  1.  63. 

marrow  of  bones,  &t  In  the,  I.  84.  414. 
melanosis,  f.  64. 

microscopical  and  atomical  etructore  eC  i  3t 
mode  of  separating  the  stearin  woA  elafte  ef  «L  '■^  ^ 

fat  Arora  its  associated  cellular  Icxteve.  tt.  » 
morbid  converskn  of  muacle  lata  frt  le  *»  ^* 

body,  ii.  335. 
sarcoma,  adipose,  i.  43 
secretion,  mode  of,  i.  59 ;  U.  3S3. 
steatoma,  i.  63. 
varieties  of  lat.  and  thrlr  Hteracterkika.  8. 

adipocere,  li.  335. 

beeffkt.tt.  ^ 


birds'  lat,  il.  331 

Mats*  fat,  II.  333. 

Human  firt,  IL  333. 

Insecu*  Cst,  U.  334. 

lard,  ii.  333. 

mutton  f<  U.  383. 

oeaU'-foot  oU,  U.  883. 

pboccolne.  It.  334. 

spermaceti  oil,  IL  393. 

train  or  whale  oil,  U,  818. 

vegetable  lat,  I.  B4.  M,  Jfll 

See  also  Amposs  TtaacB. 
f4t  considered  as  an  article  of 

naes  MStiliied  by.  te  Ike 

fatty  matter  tai  corn,  k 

OMthod  of  determiahii  thewr 

organic  rabattneea,  «U.  7M. 


Ibel.s. 


a  V 

•fk«r 


i 


GENERAL  INDEX, 


781 


I 


L 


qiUDtlUtire  aiMljtii  of  fat,  iii.  798. 
adventklom  formation  of  fattj  and  oil/  lubtUncei, 
It.  94< 
buy  loflltration,  It.  94. 

a.  in  the  lirer,  ill.  190  :  ir.  94. 
6.  pancreas.  It.  9A;  •.111. 
c.  nmrnma.  It.  95. 
4.  kidn<7,  It.  90.  S63. 
r.  tMdcffl,  It.  96. 
/.  lungf ,  It.  96. 

aiteiiet  and  cardiac  TaWet,  It.  96. 
muiclei,  It.  96.  643. 
1.  Toluntary,  It.  96. 
S.  inToluntary,  It.  96. 
tendons.  It.  96. 
nerTes,  it.  9G. 
bonet,  fT.  96. 
m.  In  adTentitloui  producti,  It.  97. 
Iktty  matteri  excreted  in  the  fluid  or  semUfluld 
•tate,  IT.  97.  , 

a.  in  the  urine,  It.  97. 

b,  facet.  It.  97. 
e.  MllTa,  It.  97. 

fattj  bemia.  It.  1». 

lumoor  of  the  tongue.  It.  1 157. 
tamoort  of  Telni,  It.  1409. 
In  the  tituationi  of  crural  hernia,  U.  761. 
cncjfted  fata.  It.  97. 

atberomatotti  and  melicerlc.  It.  97. 
•teatonatoos.  It.  97. 
cboleateric  faU,  It.  9a. 
In  tumours.  It.  98. 
In  granules.  It.  W, 
1b  patches.  It.  96. 
In  scales,  It.  98. 

development  of  masses  of  cholesteatoma.  It.  99. 
nies  of  the  utty  globules  In  the  epiploon  of  the 
Arachnldans,  1.  904. 
PMiigme^  It.  1 164. 

F*t^  pellets  or  the  Joints,  or  HaTcrstan  glands,  1.  953. 
Fmmeie$.    See  ,Waw, 

pUlarsoftkie,iT.  1191. 
Fear,  effect  of,  on  some  of  the  MoUusca  and  Insecta,  III.  7. 
FfMktn.  strwrture  of,  s.  498. 
the  shaft,  ■.  198. 
the  qalll.  s.  498. 
deTelnprnent  of,  s.  479. 
rormatUm  of  the,  for  flight,  III.  494. 
See  Atu. 
FeemmdaltoMf  i^henomena  of.  II.  457. 

drcnmsumces  on  which  the  fecnndating  property  of 

the  semlnul  fluid  depends,  li.  461. 
course  of  Che  seminal  fluid  within  the  female  organs. 

ii.4ei. 
difference   between  the  fecimdated  and  unfecondated 

oTitm,  lU  469. 
nature  of  fche  fecundating  principle— hypothesis  of  an 

aura,  Ac,  11.  466. 
relation  of  the  OTom  to  fecundation  by  the  male  sperm. 

s.tW). 
Issmedlate  eflhcts  of  fecundation  on  the  oTum :  seg* 
mentation  and  first  changes  of  the  oTum  related  to 
the  eommenccment  of  embryonic  dcTelopment,  a. 
CIW]. 
changes  which  the  omm  undergoes  In  the  process  of, 

s.  1.    See  Otvm. 
Is  material  contact  of  the  semen  necessarr  ?  li.  469. 
propertice  of  the  semhul  fluid,  11.  457,  45H. 
seminal  fluid.  It.  4.%7— 4A9. 

spermatosoa,  ii.  4^9.    See  Spermataxon, 
testicles  the  only  source  of  fecundating  power,  11.  458. 
general  conclusions  respecting  fecundation,  IL  467. 
Fftt4^,  organs  of  Toice  of  the.  It.  1490. 
Ffiia  Leo,  organs  of  Toice  of,  iT.  1490. 
FermnUfd  Hquor,  as  an  aKirle  of  diet,  IL  14. 
FsisoaAL  AmruT.  I  998.  930 ;  11.  935 ;  s.  713. 
branches,  li.  948. 

1.  superficial  epigastric,  II.  943. 

9.  external  pudlc,  U.  944. 

3.  anterior  lUae,  11. 944. 

4.  proftinda  femorls,  li.  945. 
ii.  946. 

external  circumflex,  11. 946. 
internal  circumflex,  ii.  947. 
flrst  perforating  artery,  11. 948. 
second  perforating  »rury,  II.  948. 
third  perforating  artery,  lU  948L 
term  Inatloo  of  the  pronmda,  or  fourth 
perforating  artery,  ii.  949. 
S»  aBastonoCica  magna,  or  superflclal  superior  In- 

tenal  auricular,  ii.  9l9. 
other  branches,  and  considerations  on  the  collateral 

dreulatioo  of  the  thigh.  II.  94& 
anastomoses  of  the  brsiociies  of  the  femoral  arterr. 


(ft. 
(6.i 


coarse  and  relations  of  the  femoral  artery  generally. 


U. 


rse  and  relaCloos  pnrtkularly.  II.  937. 
in  lu  soperior  portion,  ii.  9l7. 
In  Its  second  or  middle  portion,  11. 949. 
in  tts  inferior  portion,  if.  949. 
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femoral  canal  and  femoral  sheath,  li.  937. 
obstructions,  effects  of,  at  dlfflFrent  poinu  in  the  coarse 

of  the  artery,  11.  9A1. 
operations  on  the  proftinda  artery,  11.  957. 
operatlre  relations  of  the  femoral  artery,  li.  959. 
Tarietles,  ii.  243. 
Frmoro/ canal,  ii.  937.  340. 
nerre.  It.  769. 
sheath,  ii.  937.  940. 
ring,  ii.  757. 

TOins,  superficUl,  U.  938;  It.  1419. 
origin  and  course,  It.  1419. 
F<^itSfr,  it  165 ;  lit.  41. 
definition,  li.  165. 
description,  U.  165,  166. 

interior  process  of,  li.  166. 
exterior  proceu  of,  if.  1G6. 
head  of  the  femur  In  hlp.Joint,  IL  777. 
dcTelopment.  11. 167. 
mean  measurementx,  11. 166. 
surfaces,  11.  166. 
structure,  11.  167. 
femur  of  man  compared  with  that  of  the  lower  Mam* 

malia,  II.  168. 
dislocations  of  the,  ill.  791. 
fractures  of  the,  ill.  67. 
Fenntra  of  cochlea,  or  fenestra  rotunda,  il.  533.  543. 
dcTelopment  of,  ii.  559. 
OTalis  s.  fenestra  Testibuli,  il.  530.  544 ;  It.  546. 
F(enestraUd  or  striated  membrane  of  Teins,  It.  1370. 
f(rr«>.  Weberian  organ  in.  It.  1417-  14»). 
Ftr-de-lanee  (Trigonocephalus),  poison  fhngs  of.  It.  991. 

888. 
Fem-chi^er,  association  of  the  males  during  the  pairing 

season,  ill.  16. 
Fem$^  TegeUtiTO  system  of,  s.  939. 
germination  of^the  spore,  s.  939. 
antherldia,  s.  939. 
arcbegonia,  s.  940. 

origin  of  each  archegonlom,  i.  940. 
the  embryo,  s.  941. 
sporangia  and  spores,  s.  941. 
f<rrrnn,  red  and  yellow  substancet  of.  Hi.  181.    See  Li- 

▼n. 
Fmillett  psalterlum,  manyplles,  or  omasum,  of  Ruminantla, 

s.  537. 
Fewer,  asthenic,  accompanying  aflbctlons  of  the  larynx,  ill. 

1  iB. 

characters  of  the  urine  in  Tarious  forms  of,  It.  1989. 

vm. 

hsrmorrhage  into  the  adipose  tissue  In.  L  69. 
rheumatic,  or  inflammation  of  the  Joints,  ill.  53. 
putrid  and  typhous,  condition  of  the  blood  after  death 

from,  1.418.494. 
tropical,  absence  of  the  salu  of  the  blood  In,  I.  493. 
appearance  of  the  blood  In,  I.  494« 
typhous  deposits.  It.  103. 
analysis  of.  It.  104. 
/IAtm  of  medulla  oblongata,  antero-posterior.  III  680.  68.^ 

arciform  or  arched.  Hi.  680. 
decussation  oi;  Hi.  680. 
muscular,  of  the  heart,  IL  590. 
arrangement  of  the,  11. 619. 
fatty  degeneration  In  the  muscular  fibres  of  the 
heart,  ii.  642. 
of  muscles.    See  MrscLs. 
Fitaihx,  U.  957. 

analysis  of.  It.  169. 

composition  of.  Hi.  151 ;  It.  165—167. 

arerage  proportion  of  fibrine  in  sereral  animal  pro- 
ducts. It.  165. 
method  of  determining  the  presence  of.  In  organic  sub- 
stances, iii.  795c  805. 
quant itatlTe  analysis  of  fibrine,  ill.  797. 
fibrine  of  the  blood,  i.  410 ;  11.  958. 

action  of  acids  and  allialics  upon,  II.  958. 
ultimate  composition  of  flbnne.  li.  9S8. 
diseased  conditions  of  the,  1. 418. 
muscular  flbre,  li.  959. 

action  of  acids  upon,  H.  900.  960. 
fibrine  regarded  as  the  plastic  element  of  the  nutrltlre 
fiulds.  ill.  7a. 

as  an  adTontltlooa  product  la  the  accretions,  It. 
93. 
fibrinous  calculi.  It.  81. 
fibrinous  eAisions,  It.  533. 
Tegetable  fibrine.  It.  169. 
Finao-CABTtLAOB,  ii.  960. 

classification  of  flbro-eartllages,  U.  9Ga 

1.  moTable  fibro-cartilages  of  artkulatloo,  L  149 ; 
U.  aGO.    See  AanrruiTioit. 
forms  of  its  connexion  with  the  Joints,  1. 949. 
structure  of,  i.  950. 
uses,  L  949. 
9.  flbro-cartllages  of  tendinous  sheaths,  U.  980. 

See  also  Abticulation. 
3.  those  whose  two  surtsces  are  adherent  in  their 
entire  extent  to  the  booes  between  which  tlier 
are  placed,  II.  980.  ' 

chemical  composition,  11.961. 
fiexibllity,  11. 960. 
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microtcopie  cbaracten,  II.  261. 

GurtiUsloout  oorpoiclet,  IL  161. 
•tractures  belongii;g  to  the  cUm  of  fibro-^artllaget  in 
man  and  the  Mammalia,  U.  963. 
in  the  inferior  Vertebrata.  if.  263. 
morbid  conditionj  of  fibro-cartilage,  U.  26S.    See  alio 
Caktilaob. 
Inflammation  and  ulceration,  ii.  MS. 
osfiflcatlon,  il.  26*i. 

cubatanccs  ftimllar  to  flbro-eartllagi^,  li.  262. 
Flbro-cartilagea  of  circumference,  or  cvUodrlcal  fibro-car- 
tiUget,i.249. 
of  hlHoint,  11. 777. 
interosieou*.  li.  5W. 
of  knee-joint,  ill.  4ft. 

Interarticular,  ef  the  temporo-maxUlarjr  articulation, 
It.  937. 
JPti^o-cartilaglnoui  lamin«  of  the.Tertrbrc,  1. 250. 

-cellular  matrix  of  the  kidney,  !▼.  29!^. 
Fibroma,  or  adventitious  fibroui  grovthi.  It.  130. 
form  and  colour.  It.  130. 
conitituenti  of.  ir.  130. 
Ffhrma  membrane,  elastidtjr  of,  IK  60. 
concretions  in  the,  iv.  90. 
membrane  of  pbarjux.  liL  945.  948. 
polypi  of  the  nose,  iii.  740. 
structures  of  trachea  of  man,  s.  961 . 
system  of  Bichat,  i.  2S0. 
Fibrous  Tissue,  it  363. 
elcmenu  of  the,  1.  127. 
classes  of,  ii.  263. 

I.  white  flbrotts  organs,  ii.  963 ;  ir.  519. 

absorbents,  ii.  263. 
blood-vessels,  11. 263. 
chemical  pr^rtiet,  li.  963. 
nerves,  ii.  Ma. 
properties,  ii.  263. 

essential  properties  of  each  IndlTidnal  dass, 
11.264. 

1.  neriosteam,  li.  264. 

2.  lascise,  IL  264.    See  Fascia. 

3.  tendinous  sheaths,  iU  264. 

4.  fibrous  coverings,  IL  964. 
6.  ligaments,  ii.  264. 

6.  tendons,  ti.  26ft.    See  Musclb. 

II.  Yellow  elastic  fibrous  organs  (tda  elastica),  li. 

26ft:  iT.  512. 
organisation  and  properties,  IL  96ft. 
morbid  anatomj.  IL  266. 
I.  Inflammation,  il.  266. 
II.  cartilaginous  transformattoo  and  ossification,  II. 

9Gfi 

III.  fungus,  li.  266. 

IV.  osteo* sarcoma,  li.  267* 

See  Simoos  and  Synovial  MiMBiANBS. 
contractile  fibrous  tissue  of  penis,  iii.  913. 
induration  of  fibrous  tissue,  it.  713. 
adventiiiotts  formation  of  fibrous  tissue.  It.  141. 
ribmia,  1. 151  i  ii.  170. 
doTelopmeot,  11. 171. 
extremities,  ii.  170,  171. 
form  and  sit^  ii.  170. 
structure.  11. 171. 
surfaces,  li,  170. 

fibula  of  man  compared  with  that  of  the  tower  Mam- 
malia, ii.  171. 
fractures  of  the.  L  156 ;  111.  135, 136. 

difficulty  of  preserring  its  proper  position  In  firac- 
lures  of,  HI.  136. 
amputations  of  the  leg.  Hi.  134. 
Fibular  Artbrt  (arteria  peronea),  tt.  967. 
absence,  il.  967. 
branches,  ii.  267. 

anterior  peroneal.  11.  967. 
posterior  peroneal,  il.  267. 
origin  and  position,  li.  267. 
relations  to  operation,  il.  268. 
Firrn  Fair  or  NtaTBs  (trigeminal  or  trifacial  nerve).  In 
human  anatomy,  ii.  268. 
general  structare  and  eoeephalk  connexions  In  man,  11. 


In  inferior  animals,  11. 275. 
external,  or  extracephalic  portion  of  the  nerve^  ii.  278. 
divisions,  li.  279. 

first  or  ophthalmic  division,  II.  979. 
branches,  ii.  279. 

recurrent  branch  of  flrst  division,  ii.  279. 
1 .  frontal  nerve,  il.  279. 
9.  natal  nerve,  id.  981. 
3.  lachrymal  nerve,  ii.  982. 
second  division,  or  superior  maxillary  nerve,  II. 


branches,  li.  284. 

i .  temporo-malar.  li.  284. 
2.  spheno-paiatlne,  li.  284. 
8.  spheno-paiatlne  ganglion,  or  ganglion  of 
%eekeUi*2H5. 

4.  dental,  posterior  superior,  li.  289. 

anterior  superior,  ii.  289. 

5.  facial  branches,  11.  289. 


Firra  Pair  op  Nbbtb<    offwlinn^f. 

third  division,  or  Inferior  naxlllary  ocnr,  n  9>. 
brandies,  li.  291. 

I.  masseteric,  ii.  91. 
9.  deep  tanporals,  IL  291. 
a.  buccal,  ii.  291. 

4.  pterygoid,  11.391. 

5.  otic  or  aorkular  gaagiioo  of  AraoU,  u. 

992. 

6.  superficial  temporal*.  It.  VL 

7.  inferior  maxillary  or  dsttal,  tt.  9C 

8.  lingual,  iL  995;  iv  1141. 

9.  chorda  tympaol,  il.  29ft. 

10.  sub>maxillarT  gandloa,  U.  97. 
ganglion  of  the  filth  nerve  (gangiioo  svaUaoaiv  Gtt- 

seri),  11.  298. 
vital  properties  of  the  fifth  pair  of  nerves,  U.  88. 
1.  sensibilUy,  il.  299. 

9.  influence  iqion  sensation  and  voUtloci,  u  M 
Bell's  experiments,  U.  299. 
M^endie%  experiment*,  11. 800. 
Mayo*s  experunenla,  U.  300. 

3.  relation  to  the  special  smsrs,  il.  Wb. 

(1.)  smeU.  11.308. 
(3.)  vbion,  ii.  307. 
(3.)  hearing,  11.309. 

4.  infiuenoe  upon  the  nutrition  of  Iks  aaiti  i> 

which  U  is  distributed,  IL  308. 
progression,  li.  815. 

5.  infiuenoe  of  disease  on  Che  f^nctkns  of  \m 

nerve,  U.  816. 
anastomoses  of  branches  of  the  ninth  with  bnac^ 
ofthefifth,  iii.  722. 
m*  ventricle  of  the  brain,  Ui.  674.  704. 
Filuria  bronchlalis,  11. 129, 123. 

description  of  the,  li.  123. 
oculi  homaoi,  iL  132. 
detcribed,  ii.  129. 

Medinensls,  or  Guinea^ worn,  L  517 ;  D.  122. 
endemic  in  the  tropics,  ii.  I9L 
generation  of  Filarial,  U.  143. 
parU  of  the  body  sITectod  by  It,  ii.  122. 
slse  and  form,  il.  122. 
organs  of  digestion  oTFilaria.  s.996. 
POe-JUk,  Hi.  977. 
FHiftrrm  termlnatioa  of  the  pin  nsatcr  (Ham  tvaca** 

ill.  633. 
FiUraiiom  of  organic  substancea,  lU.  795. 

method  of  performing,  iii,  795. 
Fimbria  ladnise,  or  morsns  diaboll,  of  F«Ueptas  t«kr  i 

602. 
Fimai  causes,  doctrine  of,  21. 

instinct  viewed  with  respect  to  ftanl  cansci,  U  U- 
Fimgers,  bones  of  the,  U.  507.    S«a  Mma  to  ftiuemif . 
PkaiangeM. 
abnormal  conditions  of,  U.  511. 
corns  on  roou  of,  li.  624. 
PKm  of  fishes,  Ui.  955l    See  Piacn. 

considered  as  locomotive  organa,  Ifl.  437. 
Fire-beetle,  West  Indian,  U.  861 
Ftre-JI^  or  the  West  Indies,  H.  861. 
lurainousneu  of  the,  iii  198 
lu  double  light,  iti.  198. 
its  great  illuminating  power,  Ui.  19«lL 
anatomy  of  lu  ligbt-givln«  organs,  ill.  9M- 
F$$k,    SeePiscBB.  "^ 

nutritive  properties  of,  li.  I3L 
Fiikimg'/rMt  (Lophius  plsostorlua),  itt  Mode  of  Isksf  « 

prey,  ill.  8. 
Ftuiparom*  generation,  mode  of  propagnien  K.  L  U'   • 
406, 407. 432.    See  OmBBATioii ;  GsnaAficff. » 

OANSOr. 

of  Polygastria,  iv.  16. 
Fitture  for  the  ductus  venoeos,  li).  1€L 
for  gall.bladder,  iU.  161. 
of  Glasser,  1.  738.  735  ;  U.  545. 
great  cerebral,  (transverae  or  horiBontal  of  Crfr>« 

bier),  iU.  673. 
of  the  helix,  11.551. 
inlerlobular,  111.  166. 
Intcstlnali^  s.  401. 
lacera  orbttalis  Inferior,  L  798. 
superior,  I,  7W. 
longitudinal,  HU  lol. 
traniverse,  ill.  161. 
of  maxillary  bones,  BUperior,  B.  »8. 
of  Okedulla  oblongs^  median  anterior,  lb.  €78 

posterior,  iH  <» 
palpebral,  or  riau  palpebraram.  UI.  n. 
of  Sylvius.  111.  669. 
locus  perforatus  aaCkos.  Ui.  671. 
transverse  or  borisontal  (grrai 

673. 
for  the  vena  cava.  Hi.  161. 
FtMtmres  of  anus,  1. 185. 
of  cerebellum,  Ui.  0<7. 
borixonV,  UI.  688. 
purse-like  fissure,  or  posterior 
semUunar,  iU.  687. 
valley.  tU.  688. 
Sautorinlanst,  IL  553. 
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Fittmrt—comthmed, 

of  ftplnal  cord.  Hi.  659. 
anterior,  iil.  659. 
posterior,  iit.  653. 
PfUmia  «ni  Tafftballa  congontU,  It.  951. 
veticalif  congenita,  I?.  951. 
ta  ano,  i.  186. 
cauict,  I.  187. 
origin.  I.  186. 

operation!  for  the  core  of,  f.  181. 
eolli  congenita.  It.  953. 
Fiitmlm  In  the  liirobar  region  of  the  hack,  1.  368. 
aaliTar7,lv.  411. 
nrlnary.  It.  89.  1961. 
of  the  arlnarf  bladder,  1. 400. 

Tcaico-intestinal  flital*,  L  400. 
Teflco.TaglnAl  ftttubt,  i.  400. 
nsef-foot,  anatomical  charaeten  of,  ii.  850. 
nem$  (  PuUeld«).  11. 867. 

pttlex  penetrans  of  the  Wett  Indies,  II.  867. 
palex  glgaa,  II.  868. 
their  muscular  power,  I.  719. 
their  powers  of  leaping,  ill  475k 
/Trail.    See  Mcsclb. 
fUtlfJUet  (Musca  Tomltoria),  pneuroaUc  apparatus  of  the 

feet.  iU.  443. 
Fletk  meet,  ootritlTe  properties  of,  11.  IS }  s.  989.    See 

Food, 
FUMiam^  a  motion  of  Joints,  I.  956. 
FUmor  brerls  digltorum  pedis  muscle,  il.  35& 
breTis  poilicis  mands  muscle,  II.  &9Ql 

relailoos  and  uses,  IL  590. 
breTis  minimi  disiti  muscle,  11.  690. 

relations  and  uses,  K.  590. 
breTis  minimi  digit!  pedis  muicle.  ii.  856. 
brsTls  polliris  prals  muscle,  11.  358. 
carpi  radialis  muscle,  11.  S6I.  365,  366. 

ulnarls  muscle.  11.  367. 
digltorum  accessorios  pedis  muscle,  II.  808. 
digitorum  CDmmuiils  muscle.  Hi.  133. 
profundus  perforans,  11. 368. 
nerve  to  tlie.  It.  769. 
snblimls  perloratus  muscle,  Ii.  867. 
digitoram  brerls  muscle,  i.  150. 
longus  diiiltorum  muscle.  111.  139. 
aoceisorj  muscles,  ill.  139. 
acUon,  ilL  189. 
relations,  HI.  140. 
loogns  polHcis  muscle,  1. 150 ;  ill.  133.  14a 
relations  and  action,  HI.  140. 
nerre  to  the.  It.  769. 
longus  proprius  pollicis  muscle,  11. 368. 
ossts  mctacarpi,  s.  opponens  poilids  muscle,  Ii.  519. 
relations  and  uses,  II.  519. 
perforatoa  pedis  muscle,  ii.  368. 
/Irpwrr,  sigmoid,  s.  369.  365. 

use,  s.  3Go. 
Fan.  Ui.  4^13. 

wings  of  ties  (Diptera),  UL  493. 
power  of  dight  of  dies,  iil.  494. 
pneomaiic  pretiure  which  retains  them  Id  an  in- 

Terted  position.  Hi.  494. 443. 
Triocitj  of  hou»e  and  Urge  flesh  flies,  Iil.  494. 
SQCkers  of  the  feet  of  the  house-flr,  Ul.  443. 
n»cls  of  Reil.  Hi.  691. 699.  799  O. 
/load's  ligament,  or  gleoo-humeral.  It.  575. 
FtorteepB^  a  ipecies  of  parasitic  woim,  Ii.  197. 
FlariiM,  or  red  Algss,  reiiroductiTe  organs  of  the,  g.  991. 
fiaoemiaria,  a  genus  of  Rotifera.  It.  40J. 
FkntmlarUr,  a  family  of  Rutifera,  It.  409,  et  teq. 
characters  of,  It.  403. 
genera  of,  Hr.  403. 
Ftewert,  sleep  of,  iv.  678. 
/fwMi.  resisUnce  nf.  Hi.  413. 

mechanical  effccu  of  the  reslitanet  of  fluids  to  animal 

progression.  Hi.  413. 
of  animals.  1. 197. 
Ftmkeworwu,  U.  116.    See  Bntoeoa. 
mode  of  reproduction  of  the,  s.  9Bl 
stomach  of,  s.  996> 

duNoas  peroeptibiiitT  of  muscular  fibre  in  the,  HI. 
534. 
Fhmr  albas,  s.  AM. 
/TsMrme,  method  of  deCeraialng  the  presence  of,  to  orgulc 

svbelaDccs,  Hi.  803. 
FhMtfre,  a  genua  of  Poljrplfera.  hr.  61. 54. 
Ft^mg,  powers  of  animals  In,  til.  419. 
eeoeral  remarks.  Hi.  419. 
flight  of  Insrcu,  HI.  419. 
Coleopcera,  iii.  491. 
Dennaptera,lH.  491. 
L«p«doptcra.iii.49l. 

noctomal  Lepldoplera,  IH.  491. 
Kcuroptera,  HI.  4981 
Hrmcnoptera,  Ui.  493. 
Diptera.  Hi.  438. 

table  showtBc  the  srett  of  the  wingt  aiMl  the  weight 
of  the  boaf  in  Tariona  species  of  Insecta,  lU. 

flight  ofbif^i,  ill  494. 

ose  of  the  taU  ta  flight,  HI.  499. 


Ftjfimg-'eoutintird. 

flight  of  fish  and  other  animals,  iii.  429. 
Dactjrlopterus  and  ExocsKus,  lU.  499. 
Draco  rulans.  Hi.  439. 
Galeoplthecus  and  Pteromys.  lU.  430. 
Pterodactylus,  lii.  430. 
Cheiroptera,  ill.  430. 
amount  of  force  necessary  for  aerial  progression,  iil. 
431. 
FMmg-€iU  (Galeoplthecui),  mode  of  flight  of,  iU.  430. 
Ffying'/bh  (Dact}lopterus  and  Exoortas),  flight  of,  HI. 

499. 
Fodtat  a  genus  of  Tunlcati,  It.  1188,  et  seq. 

characters  of  the  geniii,  It.  1 188. 
FaiTt;s  (normal  anatomy).    See  Oviv. 
aorta  in  the.  i.  190. 
human  festal  brain,  HL  767. 
fat  and  marrow  In  the,  L  60, 61. 
bones  in  the,  1.61. 

heart  of  foetus,  peculiarities  of  the,  II.  699. 
deTclopmcnt.    See  Ortm. 
Eustachian  ralte,  il.  599. 
Talre  of  the  foramen  OTale,  II.  809. 
testicles  in  the  fostus  during  the  early  periods  of  foetal 
exlitence.  ii.  740. 
descent  and  derelopment,  iL  740. 
position  of  the  spinal  cord  In  the,  iii.  651. 
foetal  derelopment.    See  Oven, 
ftinctiout  of  the,  as  compared  with  those  of  the  adult 

See  Otdm. 
attitude  and  position  of  the  foetus  In  parturition,  Uf. 
906.    See  Partmriiiom, 
FOTUs  (abnormal  anatomy),  ii.  316. 
accidental  morbid  tissues,  IL  337. 
anui.  Imperforate,  H.  336.    See  Amw. 
atrophy,  U.  318. 

bladder,  abnormal  condition  of  the  lioBtal,  Ii.  335. 
cellular  tissue,  iikluratlon  of  the,  11.  339.    See  CBti.0- 

L4R  TiSSUi. 

cirrhonosls,  ii.  387.    See  Cibshonosis. 

telal  concretions.  It.  87. 

coOTuIslTe  afllBCtions,  H.  399. 

cranial  bones,  injuries  of  the,  ii,  393. 

eranlal  tumours.  H.  393. 

cutaneous  alfections,  li.  333. 

dropsical  eflUsions,  ii.  339. 

roalformalioos  of  the  icrtua.  It.  948—967.    See  Tbia- 

TOLOOY. 

fortus  in  foetu,  It.  967. 

1.  a  foetus  more  or  less  perfect  contained  in  the 
carity  of  its  twin  brother  or  sister,  iv. 
967. 
«.  In  the  uterus,  It.  967. 

b.  in  the  abdomen.  It.  967. 

c.  in  the  anterior  mediastinum.  It.  968. 

d.  in  the  scrotum  and  testes.  It.  968. 

e.  in  the  stomach.  It.  96A, 

/.  in  the  inte«tinal  canal.  It.  9G8. 

f.  In  the  orbit,  I  v.  9ti8. 
.  at  tentorium  of  the  dura  mater,  It.  96^ 

f.  at  the  paiate.  It.  968. 

8.  the  more  or  less  dereloped  rudiments  adhere. 
In  the  form  of  a  tumour,  to  the  external 
surf4ce  of  a  second  body,  and  are  corared 
br  the  external  Integuments,  It.  968. 

a,  to  the  cheek,  iv.  964. 

6.  to  the  neck,  iv.  968. 

c.  to  the  epigastric  and  umbilical  region,  It. 

968. 

d.  to  the  sacral  and  perinesl  region.  Iv.  968. 
heart  and  pericardium  of  foetus,  affections  of.  ii.  n4. 

heart,  aberrations  of  position  of,    ectopia  cordis. 
U.6S0. 
fractures  of  the  long  bones,  11.  384. 
hernia  cerebri,  or  encephalooele,  H.  830. 
heraise,  il.  319. 
Inflammation,  organic  lesions,  Ac,  efccti  of,  11.  380. 

In  the  st'troach  and  bowels,  U.  W. 

In  the  liver.  H.  331. 

in  the  lungs,  11. 331. 
inteatlnal  worms,  II.  836. 
Jaundice,  11.  337. 

mental  impressions  on  the  mother,  efltets  of,  U.  330. 
mutilatHNM,  and  aeparadoii  of  parts  already  fonned, 

ii.394. 
pericardiUs,  II.  834. 
pleurilis,  H.  3:19. 
purulent  effVisloos,  U.  839. 
rlckeU,  U.  337. 
spina  bifida,  IL  337. 

teeth,  premature  derelopineK  of,  II.  836. 
thymus,  U.  334. 
thvroid  aland.  11. 831. 
urinary  deposits,  H.  388. 
ftoephall.  or  headless  fmtuset.  It.  MO,  rf  sef . 
double  monsters.  It.  9C8l 
See  also  OTt7M ;  Piiteemt»  /  Tbbahmloot. 
fMdrd  fibres  of  Sir  A.  Cooper.  I.  8. 
fbMs.  aryteno-epiglottic,  In.  111. 

glosso^glottic.  Hi.  Hi ;  It.  1191. 
pharyngvMptglotlte,  111.  111. 

3b  4 
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il>  |r«^  UlunluiilinK  poma,  lii 


ofPiiljrgutrla.iT.  16. 


•»  ccntbril,  (iianirtn*  or  horiiDnut  of 
lU-r),  IlI.CTi 


pulprtxal.  or  rima  pilpcbnnun, 
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FormM»  aorttcun,  II.  S. 

•oditoriuin  nternum,  I.  783. 
Internam,  1.  733. 
evoticom.  I.  784. 

racum  of  frootal  bone,  t.  729, 780. 
oooiinuiM  antoriut.  Hi.  67& 
coodjlotdcuni  anticam,  i.  789. 

posterior,  i.  732. 
dentd  potterior,  IL  906. 
•upertor.  ii.  914. 
incittTum.  It.  90& 
juf  ulare,  i.  789. 
laccrum  antlcum,  i.  7tt.  734« 
JucnUre.  It.  1141, 
orUule  tuperiui,  1.  798. 
postkum  In  l«ti  cranii,  1. 789,  733. 
magnum,  L  731. 
maUr.  11.911. 
Buutoideiim,  1. 784. 
menul,  il.  914. 
obcurator,  or  thyroid,  i.  116. 
opticun,  L  79S. 

orbluriiun  intrmum  antleum,  i.  730, 781, 

poitlcaai,  1. 780, 781 . 
oralo,  il.  SM.  S99. 

peculiarities  of  the  Tal? e  of  the,  in  the  total  heart, 

ii.  ai,9. 
nalformatlont  of  the,  II.  689. 
of  tpbeoold  bone,  I.  797 ;  IL  530. 
parletale,  i.  73ft. 
qoadratum  •.  ▼enotum,  II.  8. 
roCoodum,  I.  798. 
ucral,  anterior,  a.  118. 
poatertor,  1. 119. 
•plnale,  1.  797. 

of  Sdrnmerrlng,  or  foramen  centrale  of  retina,  ii.  188, 
189. 
wanting  In  the  eret  of  most  of  the  Mammalia,  IL 
190. 
ipinoram.  111.  680. 
ipheuo-iMdatlne,  II.  911. 
•tfio-maatoideiim,  1.  734. 
Mipra-orbitnjlum,  1. 739. 
oTWintlow,  I,  fl09. 
Foot  of  the  borte.  It.  737.    See  Solifbdjl 
of  RumloaDSia,  ».  631. 

ol^fct  of  tbtt-  cloren  condition  of  the  hoof,  a.  531. 
Foramimm  crlbroaa,  I.  731. 
of  diapbragoD,  iL  3. 
of  the  epiglottis,  IIL  101 
Tbebettl,  iU  ua 

rrpognatoriai  of  Njrrlapoda,  Hi.  .VO. 
Farce,  antmal,  manner  In  which  It  la  estimated.  Hi.  480. 
F^rut,  conpoiriBlon  and  resolution  of.  Hi.  408. 
parallelogr&m  of  forces,  til.  408. 
pdf  mo  of  fSorces,  HI.  408. 
parailelaplpi«don  of  forces.  Hi.  408. 
Foaa-ASM,  MracLSs  or  tab,  Ii.  65.  365. 
in  the  aalcrlor  region,  Ii.  366, 

m.  superficial lajer  of  mutclps,  11. 866. 
OQ  the  radial  side,  ii.  3^^. 

I.  supinator  radii  longui,  ii.  366. 
S.  extensor  carpi  radiaiis  iongior,  ii.  366. 
oa  the  ulnar  section  of  the  anterior  superficial 
region,  ii.  ar>6. 
I.  prooator  radii  teres,  U.  366. 
9.  flexor  carpi  radialis,  11.  366. 
S.  paimarls  longus,  ii.  367. 
4.  flcnor  eosnmunis  digltorum,  sublimis  s. 

perforatus,  II.  367. 
ft.  flexor  carpi  ulnaris,  11.867. 
ft.  deep  layer  of  muscles,  H.  868. 

I.  flexor  longus  proprius  poUicIs,  il.  368. 

9.  flexor  communis  dlgitorum  profundus  s.  per- 

foraas,  U.  368. 
t.  pronator  ouadratus,  U.  368. 
posterior  antebrachhu  region.  Ii.  868. 

«.  aupcrflcial  muscles  of  the  antebrachial  region,  H. 


Fort 


1.  anconeus,  U.  368. 
9.  extensor  carpi  ulnaris.  Ii.  369. 
S  communid  dlgitorum,  H.  960. 

4.  carpi  radialls  brevlor,  II.  3(i9. 

deep  muscles  of  the  posterior  antibrachial  region, 
H.  309. 
I.  supinator  radii  brerls,  H.  8G9. 
1.  extensor  ossis  metacarpl  poiliclf,  ii.  369. 
8.  primi  Intemodii  polllcls.  il.  370. 

4.  sccundi  intemodii  pollicii ,  il.  870. 

ft.  Indicator,  s.  extensor  proprius  primi  digltl 
maaus,  Ii.  870. 
(snrgical  anatomy ).  IL  861. 
tiiteguoMOU  of,  and  parts  immediately  sublacent,  Ii. 

361. 

aponeortMls  and  fasda,  U.  869. 
la,  U.  861, 864. 


•oddcBU  to  the.  U.  864. 
treatment  of,  il.  864. 
fraccwrw  of  the  fore-arm.  IL  V,4. 

dlacnosU  and  tieatmcnt.  ii.  864, 865. 
flee  also  Srrmuimr. 
Fkre^mnm^  boMs  of  the,  IL  161-164. 


Poreti-Jliif  (Htppobosea  equina),  ii.  867. 

Foificidid^t  or  earwigs,  li.  864. 

FomUddm^  or  ants,  habits  of,  IL  865. 

Form9  of  the  organic  and  Inorganic  worlds  compared,  i. 

118. 
Fornix,  HI.  675.  701. 

bulbs  of.  Hi.  676 

pillars  of,'.anterior,  liL  676. 
posterior.  Hi.  676. 

oflloe  of  the  fornix.  Hi.  7:e8  D. 
Foua  of  arm,  anterior,  IL  66. 
posterior,  ii.  66. 

amygdaloid.  It.  1191. 

articular  is,  1.  734. 

canine,  or  Infra-orbitar,  ii.  907.  908. 

oenrical,  I.  867. 

cotyloid,  s.  116. 

deltoi<l,  I.  916. 

for  gall-bladder.  III.  161. 

Iliac,  extemsl,  s.  1 15. 

Internal,  s.  117. 

Infra-orbitxr,  or  canine,  Ii.  907,  208. 

Innominate,  IL  550. 

Jugularls,  1. 739,  738. 

laciirymalls,  1.  730;  Hi.  88. 

lateral,  of  the  base  of  the  cranium,  1. 739. 

roentalls,  11. 914. 

myrtiformls,  ii.  907. 

navicular,  L  Vm  \  H.  550 ;  s.  709. 

navicularis  Morgagnii,  Iv.  1948. 

oralis  of  heart.  11.  579, 580. 

parietalis,  i.  735. 

parotidea,  I.  738. 

pitultaris,  1. 726. 

pterygoidea,  I.  727. 

sublingual,  il.  914. 

submaxillary,  il.  914. 

sob-occipital,  i.  867. 

subscapularis,  ii.  157. 

suiciformis,  il.  530.  .^38. 

supra-splnata,  11.  1&7. 

temporal,  1. 727. 729. 734.  738. 

triangular,  1. 916. 

trocbanteriea,  II.  166. 

trocblearls,  i.  730. 

sygomatic,  L  727. 
FoBsm,  anterior,  of  the  base  of  the  cranium,  L  739. 

cerebelU,  i.  739. 

cerebri,  i.  789. 

frontaL  t.  799. 

Infra-spinal.  Ir.  434. 

middle,  of  the  base  of  the  cranium,  1.  739. 

nasal,  IL  319 ;  Hi.  793. 

PaccbionH,  1.  799.  735. 

supra-splnxl.  It.  434. 
Flum  bones  of  birds,  I.  989.    8m  Atxs. 
Footmla  parte,  I.  738. 

magna,  I.  733. 
Fimrckette  of  the  clarlde.  It.  1093. 
FoUBTH  PAIB  OP  ViavBs  rnerrus  trocfalearis  s.  patheticus). 
li.  370  ;  til.  784. 

distribution,  II.  370. 

function,  H.  370. 371. 

origin  and  cranial  course,  11.  870. 

See  also  OaniT,  Mcsclbs  op  tbi. 
Fourth  ventricle,  HI.  676.  693 ;  HI.  704.    See  Femlriclt. 

choroid  plexus  of  the.  Hi.  69U 
Ftmea  of  acetabulum.  U.  777. 

anterior  minor  of  hnroerus,  II.  160. 

cardidca,  sou  aditus  ad  intestlnum  anterior,  a.  401 . 

bemlspherica,  or  sut»-rotunda.  U.  530l 

posterior,  t.  sliyu  maximus,  IL  160. 
Fopeola  caudalls,  sen  aditus  ad  Intestlnum  posterior,  s. 

401. 
Fowl  (Phaslanus  gaUos),   nerrcus   system   of  the.  Hi. 

628. 
fVw.  brain  of  the.  iU.  696. 
Fraeturtt  of  bones,  1. 441. 

predisposing  causes  of,  L  441. 

adhesion  ~  formation  of  callus,  I.  444. 

formation  of  osseous  tissue  In  the  union  of.  Hi.  857. 

See  also  under  the  heading  of  each  bone. 
Fr^nssuw  epiglottldU,  It.  1 191. 

lingua,  danger  in  dividing  the,  in  childmi.  1.  486. 

pr«putlt.  III.  919:  Iv.  1948. 

suspensory,  iv.  574. 

of  the  tongue  (frasnum,  frwinlum,  Ungusr),  iv.  1191. 
poatenor,  iv.  11 21. 
FrvytflBtasoaslum,  s.  191. 
FrmgtiitmM,  or  brhtle  condition  of  the  bones,  I.  441. 

causes  of,  1.  441.  443. 

symptoms  of,  1. 448. 

treatment,  dlfllculty  of,  I.  443. 
**  Frtcklnr  !▼.  183.V 
FredertcetUt,  ova  of,  s.  [Ill  ] 
Ftte-mmrUmM,  U.  701,  709. 7^^  786. 

dissection  of  sexual  organs  of,  IL  709.  785. 
Friemtrice*,  confHcatriccs,  of  the  Komana,  il.  CM. 
FfH^Wm  cardiwUa  (goldflncfa),  nervoua  system  of  the:,  HI. 
689. 

rus,  spennatotoa  of,  Iv.  478. 
M.ovaof,8.  [197J. 
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rt'Clo  vesical,  iii   013. 

-nterino  poritoiu'al,  iii.  1(43. 
vf'siro-utrrino,  iii.  <.*I3. 
Frllict'S  of  alimentary  canal,  abnormal  conditions  of  the, 
s.  413. 
of  colon,  solitary,  s.  3r,><. 
cutaiu'oiis,  ii.  -Is2. 
Cira;ili;in.  s.  .')•;.  [h|.]  [h9.]  ^M). 
ol  hairs  of  nos.-,  iii.  7;ii). 
int«'.stin.tK  s.  3'>li. 
agmin.itt*.  s.  WiCy. 
c  i|)sule,  s.  3"'f). 
vo>s«>U  ot  tli<^  rolliih'S,  s.  3.">*<. 
ciintciits,  >■.  .'J'.!, 
function,  s.  'y.i'.K 
solitary,  s.  ;{ii(l. 
of  Iar^^<'  intrstitif. 

abnurnial  ronditions  of  flu*,  8.  41S. 
lif^ntcry,  (-r  iilcraiion  i>(,  .s.  im. 
lato'al  of  the  \ai:in.il  entice,  s.  711. 
of  I.irlicrkiirhn,  >.  '.\  li-. 
IMi'ilionii  m,  iii.  T'.K  nI  . 
of  niiirou^  nienilirani',  ii.  1^2. 
subarfOU.<»,  ol  eyelid?.,  iii.  ^'1. 
of  vulva,  s.  711. 

of  llttTUJi,  s.  <>5»j. 
urcthr;d,  s.  71 1, 
vpstibul.ir,  s.  71 1. 

|ir<i(huiu«  jK'iuliar  .'oorctions  in  Carnivora,  i.  4SI,  482. 
FoJitancUi's  of  ^kull,  i.  711. 
.interior  soi'crior,  i.  711. 
inferior,  i.  7U. 

aiitermr.  i.  711 . 
posterior,  i.  741. 
posterior  superior,  i.  741. 
Fontfirnt,  a  Kenub  of  .Myriapoda,  iii.  54G,  r/  scq. 
Food,  s.  3H.>. 

ut'cessity  for  replacement  of  animal  waste,  ii.  12;  .s. 

3H2. 
regarded  a^  tlie  tnateri  ds  for  orpanisafon,  iii.  1'jO. 

toi  niaticn  of  proximate  priocijdes.  ii.  13  ;  iii.  151. 
chanties  experienced  by  tood  in  the  process  of  digestion, 

ii.  I'l  ;   ill.  743.     See  Du.rsi  ion. 
mode  in  which   fond   is  transmitted  from  the  pharynx 

aloiitf  the  (P»oph.igu<s  to  the  ftoir.n  h.  iii.  7.^'.*. 
uses  ol   the  -ialivary  gland&  in  mastication  and  degluti- 
tion, iv.  42;t. 
in-tiiKt.*    de>i>;nrd    for    the    purpose    of     procuring, 

jiinoiiKSt  the  lower  animals,  iii.  7. 
natuie  of  food,  ».  3^2. 
>ariety  of  food  e-'Sentiid,  s.  3'»1. 
alimentary  propel  tii-s  of  milk,  ii.  13;  s.  3M. 
constilui  Tit",  of  food,  s.  3h|. 

1.  protein  compounds,  h.  384. 
"2,  hydro-carbons,  s.  3.^6. 

3.  h>drate8  of  carbon,  A.  3^0. 

4.  water,  s.  3«7. 
f>.  <alts.  s.  .'iSs. 

?arietie.s  of  food.  «.  :^SS. 

animal  food,  ii.  i.'t ;  g.  3<^. 

chemical   changes   induced  in   cooking   meat. 

8.  IVJIK 
fat,  s.  390. 
blood,  s.  3'.)!. 
brain,  a.  .Tjl. 
fish,  II.  13. 
rle>li.  11.  13. 
glaiKU,  s   3(»1. 

li\er  and  kidney,  s.  3!tl. 
pancreas,  s.  31,M. 
bone,  s.  ;v.»l. 
cgcs,  ii.  \:\  ;  K.3"tl. 
milk,  ii.  13;    s.  3'.(l. 
butter,  «i.  ;>".»2. 
oil,  ii.  13. 
.soii|>s.  ii.  13. 
cheese,  s.  '.VJ2. 
niediciinent'*.  li.  I'». 
siijiar,  li.  1 1. 

^.get.ible  food,  ii.  13  ;    S.  3«*0.  3P3. 
general  cli-iracters  of,  .s.  .'isit.  H'X], 
corn,  s.  .■*'.<;{ 

proteinous  constituent,  s.  303. 
amvlaeeous  constituent,  s.  .<03. 
hydro-c.irl'oiiji,  s.  3'.»3. 
Kalts.  s.  Xf.i. 
bread,  ii.  13;  s.  303. 
leguminous  seeds,  s.  3".)4. 
potato,  s.  3'il. 

succulent  vegetables,  S.3II-1. 
seasonings,  s  3'jj. 

chloriile  of  sodium,  or  common  salt,  ii.  15  ;  s. 

3'. :.. 
acids  and  acrid  substances,  s.  30^. 
spices,  ii.  15. 
stimulants,  ii.  14,  1  *>  ;  s    30'i. 
tea  ami  cofli'e,  s.  30.''. 
alcoliol,  li.  14,  Id  ;  s.  30C. 
dietaries,  s.  S'Jh. 

rel.if.ons  of  <lige»tion  to  nutrition  generally,  s.  30<>. 
See  al»o  DiOKSTloN  ;  NlTRlTlON. 


Foot,  Bones  of  the,  li.  33%. 

I.  tarsus,  i).339. 

1.  astragalus,  ii.  339. 

a.  suyierior  lurfacc,  ii.  339. 

b.  posterior  surface,  i:.  31*. 

c.  external  ^urface,  ii.  S-iV. 

d.  internal  surface,  ii.  :*<0. 
f.  inferior  •.urfrtce,  ii. 330. 

2.  OS  calcis,  o'  h<.M'l-h;iie,  li.  iiO. 

a.  superior  suriac»-.  iL  '.'■X* 

b.  posterior  surf.«ce.  ii.  :U0. 

f.  Inferior  or  plantar  nuif.ice,  u.  34',. 
d.  anterior  or  cub^jid  surf uv,  ii.  34*". 
r,  external  surf-ue,  ii.  .'^4i'. 
/.  Internal  surface,  li.  3.U. 

3.  OS  cuboideum,  ii.  3U). 

a.  superior  or  dorsal  surf.ice,  li.  3*0, 

b.  external  surface,  ii.  31t>. 

c.  inferior  or  plant.ir  ^u:laci•,  ii.  S40. 

d.  internal  surface,  ii.  340. 

c.  anterior  or  metatarsil  turface,  ii.  J^^j. 
J.  posterior  surface,  ii.  340. 

4.  OS  scajdioides,  ii.  34". 

a.  suiH-rior  or  dorsal  surface,  ii.  34", 

b.  inferior  or  plantar  surf;tce,  ii.  i4U. 
f.  posterior  surface,  li.  340. 

d.  anterior  or  metaurfal  surf.ice,  ii.  J4''. 

5.  ossa  cunciformia,  ii.  340. 

structure  and  de\elopmcut  of  the  tarsi!  to;--.  . 
.341. 
II.  metatarsus,  ii.  341. 

structure  and  development  of  the  boo«  :':.• 

metatarsus,  ii.  342. 
tiH-'S.  ii.  342. 

phalanges  of  the  toes,  ii.  342. 
See  also  OssF.r>is  &v»tem. 
joints  of  the  foot,  ii.  342. 

joints  of  the  tar$u.s,  ii.  342, 

articulation  of  il.e  two  rows  of  tarsal b-ctt- 

each  other,  ii.  :'.43. 
anterior  astragal o-cal can  icn    articuUt  -^  ' 

342. 
astragalo-scaphoid  articulation,  ii.  ."IS- 
calcaneo-cuboid  articulation,  n.  3ir». 
cuboido-cuneen  articulation,  a.  3^3. 
cuneo-scaphoid  articulation,  ii.  o4i. 
motions  of  the  tarsal  joints.  li.  344. 
tarso-met.Uarsal  articulations,  li  ^44. 
metatarsal  articul.itio:is,  li   'Mj. 
metaiarso-phal'Uigeal  articuUtioia.  i..  W- 
articulation*  of  the  toes,  ii.  :il'i. 
motions  of  the  metatarsal  joint*,  ii.  343. 

of  the  metalar>o-pbalan^tJ  j«..rL( 

34.\ 
of  the  phalanfreal  joints,  i*.  34' 
gener.ll  mechanism  and  endow  meats  of  foot.  i:.}4^ 
arches,  &c.,  ii.  340. 
Chinese  feet,  ii.  346. 
feet  of  figurantes,  ii.  34fi. 
Foot,  abnormal  conditions  of  the,  ii.  317. 

congenital  displacements  of  the  t>unes,  tl.  347. 
congenital  distort ntns.  ii.  34s. 
flat-foot,  ii.  3.M). 
pes  equinus,  ii.  349. 
too  great  convexity  of  the  arch,  ii.  i'll. 
valgus,  ii.  34M. 
varus,  ii.  34!^. 
dislocations,  ii.  317. 
Foot,  Mi'sclfs  of  the.  ii.  3.j7. 
of  the  dorbum,  ii.  3o7. 

extensor  brevis  digilorum,  ii.  3A7. 
interossei  dorsales  vel  exterai,  ii.  3.'»-5. 
of  the  plantar  region,  ii.  S-'S'*. 

abductor  minimi  digiti,  il.  358. 

pollicis,  ii.  S.'W. 
flexor  brevis  digitorum  s.  pcrforatus,  iL  ^'n 
brevis  minimi  digiti,  ii.  3£»8. 
digitorum     accessorius,    or    nasn  ■'<■' 
Jacobi  .Syhii,  il   3Vj. 
interossei  plantares,  vel  interni,  ii.  3*^*. 
lumbricales,  ii.  3.'«<. 
transversalis  ]>cdis,  ii.  358. 
classifications  of  the  muscles  of  the  foot  arc<~-» 
their  ellects.  li.  3.')9. 
Foot,  Kegionsop  thi,  ii.  hZ\. 

1.  dorsum  pedis,  or  ins'ep,  it.  351. 

1.  integnmeUiS,  ii.  3'>l. 

2.  subcutaneous  cellular  tissue,  vetnt.  &r-  -  • 

3.  fascia,  ii.  3^2.     See  also  ANKL^JOi«ir. 

4.  aponeurosis,  ii.3.^2. 

dorsal  artery. of  the  fiK>t.  ii. 352.    See  r»**i*  ^'"' 

II.  toes,  region  of  the,  ii.  3r>2. 
III.  plantar  region,  ii.  363. 

1.  proper  plantar  region,  ii.  3<53. 

fascia  plantaris,  ii.354. 
deep-seated  parts,  ii.  354. 

2.  plantar  region  of  the  toes,  it  3S:>. 
practical  inferences  to  be  drawn,  li.  3^S 
diflerencc  t>etween  this  organ  in  fDacatM^  '    * 

animals,  ii.  3o»i. 
analogies  between  the  foot  aDd  the  b«Di."-  ^ 
See  also  Ankle,  Keoion  of  the. 
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IflCfcrt't.  it.  «6. 

dUpMttfon  of.  Id  animals  generally,  li.  385. 
iMM-paUiliM.  ii.  187.  371. 
ophthalmic,  11.  »l. 
oUc  or  auricular  of  Arnold,  ti.  393.  556.    See  Stmpa- 

THmc  Niavm. 
pftrotum,  iU  496L 
tnnilunar,  a.  4.13. 

lupcrior  cerrical,  of  the  ■ympalhetic,  lii.  949. 
of  (be  Tactti,  superior,  lii.  663, 884. 
C&mfUomie  corposelea,  structure  of,  s.  436. 
in  Atcs,  s.  439. 
Reptilta.  s.  43». 
Pisces,  s.  439. 
iDvertebrnta,  s.  441. 
nenrca,  structure  of  thts  ill.  597. 

certs,  til  im. 

gelatlnoua  fibres,  ill.  699. 
nerre-tubM,  lii.  998. 
Beurilemma,  or  sheaths.  Hi.  fi07. 
peripheral  dlstribiiUoD,  Ui.  598. 
pieausca,  ill.  S98. 
ramlficatloa.  ill.  Aiy7. 
Cgmgiitmic  system,  experiments  tesUna  the  relation  of  the, 
to  the  irritability  of  the  Tiicera,  lii.  43. 697.    See  Gms- 
gUomie  nerves. 
(nmgreme,  circumscribed,  of  the  softer   tiuues  of  the 
larynx,  liL  190. 
of  the  diaphragm.  11. 6. 
In  diflhs«d  aneurism,  t.  33?. 
of  the  lung,  s.  S93. 

of  the  mucous  membrane  of  the  bladder,  1. 397. 
of  vagina,  s.  708. 
Ctmgremoiu  ulceration  of  the  tongue.  Ir.  1 156. 
iiartie  considered  as  an  article  of  food,  s.  396. 
timrwrn  of  the  Romans,  It.  863. 
<;««,  edrentitlous  production  of.  It.  146. 

by  local  or  general  ante-cadaTcric  deeomposltloo.  It. 

145. 
by  an  alleged  process  of  secretion,  !▼.  145. 
liMts^  intestinal,  s.  376. 

Introduced  into  the  intestinal  canal  fh>m  without  the 

body,  s.  376. 
developed  In  the  alimentary  canal  from  the  decomposi- 
tion of  the  food  whirh  it  contains,  s.  377. 
act  free  In  the  Intestinal  canal  by  a  kind  of  secretion  « r 

transpiration  from  the  blood,  a.  377. 
probable  source  of  Intestinal  gases  in  diseased  subjects, 

s.  374. 
odour  of  these  gases,  s.  878. 

Ia*s  which  regulate  their  forcible  expulsion,  s.  378. 
capability  of  being  absorbed  into  the  blood,  s.  378.^ 
Cuaierodtia,  digestive  organs  of  the,  s.  396. 
CaamoroDA  (a  class  of  MoUusca),  i.  IIV ;  11.377  ;  Ui.  606. 
characters  of  the  class,  li,  877. 
circulation,  organs  of,  U.  390. 
drfeiUoQ,  ii.  377. 

digestion,  organs  of,  tl.  381 ;  s.  299L 
accessory  glands,  li.  9W. 
alimentary  canal,  li.  386. 
biliary  system,  li.  388 ;  Iv.  333 ;  s.  90. 
mouth.  11.  384. 

salivary  system,  li.  388 ;  Iv.  433. 
divisioo  of  the  rUss  into  orders,  ii.  877. 
Bcaeratlve  system,  ii.  396.  410, 411 ;  s.  31. 
ova,  11.  401 ;  s.  [106.] 
apermatosoa  In  (tasteropoda,  Iv.  485. 
MuacuUr  integument,  11.  401:  Ui.  640. 
body.  II.  4U3. 
Ciwt,  U.  403. 

retractile  muscles,  U.  403. 
ncrroos  system,  II.  393  ;  Ut.  6ri6. 
common  sensation.  11.  394. 
touch,  taste,  smell,  11.  SM. 
vision,  ii.  :'95. 
organs  and  mode  of  progression  of.  HI.  44-%. 
I^nrticular  secretions,  il.  404. 
reproduction  of  lost  p^rts,  il.  403. 
respiration,  organs  of,  ii.  389. 
trgumestary  system,  ii.  379. 
colouring  pigment,  ii.  380. 
dermis  ana  epidermis,  il.  380. 
gro»th  of  shell.  il.SHa 
operculam,  ii,  384. 
GaUric  Jutoe.  I.  137 ;  s.  388. 

historical  summary,  s.  338,  mote. 
physical  properties,  ii.  17  ;  s.  399 
specific  gravity,  s.  339. 
quantity,  s.  3SU. 
I  Isi  mil  at  compotition.  11.  17, 18 ;  s.  330. 
gastric  acid,  s.  33D. 
saline  constltumts,  s.  330. 
organic  substaorr.  or  pepslne,  s.  330. 
chemical  properties  of  pepsine,  s.  383. 
■Diiseptic  power,  li.  I& 
peupeity  «f  coagulating  albumen,  II.  18. 
•olvcnt  power,  Ti.  14. 
.■ctlosi  of  the  gastric  Juice,  s.  338. 
peylosM^  a.  334. 
nature  of  the  action,  s.  3.16. 
pr«)cms  by  nhlch  the  gastric  juice  Is  secreted,  s  337. 


Oa$irieJmice''-€imU'mutiL 

digestion  of  food,  process  of,  s.  398. 

effect  of  mental   emotions  on  the  secretion  of,  iv. 

466. 
effects  of  the  lesion  of  the  vagi  upon  the,  lii.  90a 
Gattrie  artery,  s.  826. 

branches  of  the  nerrua  vagus,  ill.  899. 
veins.  It.  1414. 
Gatlriti'tt  acute,  appearances  of  the  stomach  in,  s.  414. 
GattrocnenUu»  muscles,  ii.  867  ;  lil.  187.  133.  188  \  iv.  63. 

relations,  lii.  188. 
Oartro-ctUie  omentum.    See  Omtntmmt  great. 
^duodmaiii  artery,  s.  336. 
'.nUrritii,  I.  797. 
-rp^ple«c  artery,  i.  194,  195. 
dextra,  lii.  942 ;  s.  336. 
stailstra,  iii.  943  ;  s.  387. 
vein,  s.  381. 
right,  s.  337. 
left,  s.  337. 
-kepatic,  or  small,  omentum,  s.  309. 
•intetthuU  calculi,  Iv.  83. 
-UmetUe  Ugameotum,  Iv.  771. 
Gnttromele,  Iv.  969. 

Gattro'pmlmonarjf  truct  of  the  mucous  system  of  man.  Hi. 
496. 

-tplemie  omentum,  s.  309. 
Gtatter  flmbriatus,  receptacle  of,  s.  335. 
Gedto^  organs  and  mode  of  progression  of  the,  ill.  449. 
Gtckoiidtet  a  family  of  Reptilia,  iv.  366,  et  arq, 
Ublahn,  ii.  404. 

characters  of,  11.  406. 

chloride  of,  li.  405. 

combination  of  gdatin  and  tannin,  —  tanning  leather, 

il.  4(«. 
definition,  II.  406. 

ultimate  composition  of  gelatin,  ii.  406. 
gelatin  in  bones,  1^437. 
Grlatimtform  cancer  of  the  liver,  iii.  193. 
Geiatmou$  adhesion,  b.  742. 
nerrous  fibres.  In.  699. 
polypi  of  the  nose,  ill.  740. 
tissues,  analyies  of.  ill.  806. 
cortex  of  sponges,  iv.  67. 
Gelatino.mmooma  secretion  in  the  vagina  In  Marsupial  ia, 

iii.  318. 
GemtUuM  inferior  muscle,  s.  138. 
superior  muscle,  s.  188. 
muscles,  nerves  for,  Iv.  767. 
Gfmmte,  or  buds,  of  Polypifera,  which  see. 
GemituUiomt  or  budding,  process  of,  as  a  mode  of  repro« 

duction,  s.  6.  311. 
Gtmmiparamt  generation,  II.  407.  433;  i.  6. 
external,  1.  146. 
Internal,  I.  145. 

See  GaMBaATioii ;  OKNsaATiON,  OaosNS  or. 
GRNKaATioN  (in  human  and  comparative  anatomy),  organs 
and  means  of,  il.  406L 
flssiparous  generation,  II.  407. 

gemmlparous  generatioo,  I.  146 ;  H.  407.  4  ^ ;  s.  5.  31 1 . 
oviparous  generation,  li.  407. 

1st  i>ivision.— Animals  in  which  ovigerous  organs 

only  have  been  clearly  recoonised,  il.  409. 
3d  Division.  —  Animals  provided  with  ovigerous 
organs  combined   with    an   additional  se- 
creting  structure,  probably  subservient  to 
the  fertilisation  of  the  ova,  li.  4IU. 
8d  OlTlsloo. .—  Ovigerous   and    Impregnating  or- 
gans co-existent,  but  the  coK>peration  oi  two 
mdlviduals  necessary  for  mutual  Impregna- 
tlon.  U.  411. 
4th  Division, ~ Sexes  distinct;  that  is,  the  ovl. 
gerous  and  imptegnating  organs  placed  in 
separate  individual!,  li.  413. 
Insects,  ii.  413.    See  Insicta. 
Arachttida,  ii.  418.    See  AaAvHNiDA. 
Crustacea,  ti,  417.    See  Cai'sTACBA. 
MoHusca,  il.  417.    See  Mollisca. 
Vert«-brata  Ovipara,  IL  418 

Fishes,  U.  418.    Seo  Piscn. 
Reptiles,  li.  419.    See  Rbptiua. 
Birds,  11.  431.    See  Avaa. 
Mammalia,  U.  431.    See  Mammalia. 
accesftorv  vesicles,  tl.  433. 
Cowper's  glands,  li.  483. 
penis,  structure  of.  lit.  438. 
prostate  gland,  li.  433. 
testes,  il.  433. 
rrgaiis  of.  In  infancy,  i.  78. 
first  steps  in  the  process  of  impregnation,  s  608. 
musdcsofthe,  ill.  644, 
muscles  acting  on  the  genitals,  s.  138. 
fnnale  external  organs  of  generation,  s.  708. 
nonnal  anatomy,  s.  708. 
the  mons  veneris,  s,  708, 
labia,  s.  708. 
clitoris,  s.  709. 
nympbsi.  a.  71(1 
vestibule,  s.  710. 
vaginal  orifice  and  hymen,  s.  710. 

origin.  Tarletlea.  and  signification  of  the 
i.t  7ia 
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OnntATiON,  female  external  organs— coM/rmwtf. 

sebaceous  and  muciparous  glands  and  follicles 

of  the  vuWa ;  Tulvo-vaglnal  glands,  s.  711. 
bulb  of  the  ragina;   pars  intermedia;  con. 

stricter  vaginc.  s.  712. 
blood-TOisels  and  nerTcs  of  the  external  or- 
gans,  s.  713. 
abnormal  anatomy,  — 
labia,  s.  714. 
cliiorls,  8.  714. 

nympbse  and  vestibule,  s.  714. 
hymen  and  ostium  vagina,  s.  71ft. 
abnormal  conditions  of  the.  In  cases  of  hermaphrodit- 
ism.    See  HBftMAPHBODITISIC. 

Gbnbration  (in  physiology),  li.  424. 
definition,  424. 
I.  Function  of  reproduction  generally  considered,  ti. 
426. 

1.  Introductory  remarks,  ii.  436. 

2.  theories  of  generation,  ii.  427. 

epigenesls  and  evolution,  iL  428. 
S.  spontaneous  generation  of  animals,  ii.  429. 
II.  Sketch  of  the  principal  forms  of  the!  reproductive 
functions  in  different  animals,  ii.  433. 
1.  non-sexual  reproduction,  11.  432.  s.  2.  ft. 
three  forms  of,  s.  2,  3. 

ftssiparous  geoeratinn,  11. 4S& 
gemmlparous  generation,  li.  433b 
reproduction  by  separated  buds  or  sporalet, 
il.  433. 
of  the  process  of  reproduction  in  Prototoa,  or 
animals  in  which  the  sexual  distioction  has  not 
ret  been  discovered,  s.  6. 
the  possibility  of  primary,  direct,  or  non-pa- 
rental producUon  of  animals,  or  of  so-called 
spontaneous  and  roulvocal  generation,  s.  9. 
production  of  dissimilar  individuals  among  sexual 
animals  by  a  non-sexual  process :  so.called 
**  alternate  generations,"  s.  12. 
embryologlcal  development,  s.  12. 
metamorphoses,  s.  12. 
metagenesis,  s.  13.  88. 
larva,  s.  13. 

alternating  reproduction  of — 
Erhlnodermata,  s.  14. 
Polypina,  s.  16. 
Acalephs,  s.  20. 
Mollusca,s  32. 
Salpidse,  s.  23. 
Bntofoa,  s.  24. 

cystic  Entosoa,  s.  2ft. 
free  tapeworms,  s.  27. 
Trematoda.  s.  2a 
Annelida,  s.  32. 
Insecta:  Aphides,  s.  33. 
general  remarks  on  alternate  generations,  s. 
13.34. 
the  '*  nurse  **  of  Steenslrup,  s.  37. 
parthenogenesis,  s.  37. 
2l  Sexual  reproduction,  ii.  434. 
nature  of  the  ovum,  ii.  434. 
ovum   In   general  as  related  to  the  sexual 

process  of  generation,  s.  3. 
essential   conditions  and   phenomena  of  the 

sexual  mode  of  generation,  s.  4. 
relation  of  the  ovum  to  fecundation  by  the 

male  sperm,  s.  [137.] 
action  of  the  spermatotoa  on  the  coDtents  of 

the  egg,  s.  [137,]  [138.] 
hermaphrodite  generation,  il.  434. 
dIcecioUs  reproduction,  or  with  distinct   in- 
dividuals of  different  sexes,  —  oviparous  and 
viviparous  generation,  il.  48ft.     See  also 
Ovum. 
varieties  in  respect  to  utero-gestatlon  and  the 

devrlopment  of  the  young,  il.  486. 
Marsupiate  generation,  ii.  436. 
Monotrematous  generation,  11.  437. 
comparison  of  animal  and  vegetable  reproduc- 
tion, ii.  437. 
synoptical  table  of  the  various  forms  of  the 
reproductive  process,  11-  438. 
111.  Reproductive  functions    In    man    and    higher 
animals,  11.  438. 
sketch  of  this  ftinctlon  in  man.  il.  438. 

See  Ovum  ;  Utbbus  and  its  ArrBNOAOBf . 
organs  of  reproduction,  11.  438. 
puberty,  11.  439. 

structural  differences  of  the  sexes,  ii.  439. 
menstniaiton,  ii.  439.    See  Mbnbtbuatiow. 
periodical  heat  In  animals,  II.  441. 
age  at  which  puberty  occurs,  ii.  441. 
period  during  which  the  generative  Amction 
to  exercised,  it.  442. 
variations  In  the  lower  animals,  IL  442. 
effects  of  castration,  ii.  443. 
sexual  feeling,  ii.  443. 
relation   of   reproduction   to  the  brain,   il. 


Gall's  views  of  the  connexion  of  the  cere, 
bellum  with  the  sexoal  ftmetlons,  ill. 
722  S. 


1. 


9. 


Gbnbbatioii,  reproductive 

distinctloB  of  spedes  —  rnults,  IL  Ml 
ftinctioni  of  excenial  ocgans  of 
11, 448. 
erection,  li.  44ft. 
IV.  Changes  coosequent  osi  (hdtftol 
447. 
As  regards  the  lisBale  chiefly.— Gaemcs. 
U.  447. 
turgesoenoe  of  the  generative  espw  ift^ 

conception.  III.  447. 
^iproxiBBatioo  of  the  flabtiaced  eBln«*ii 

of  the  Fallopian  tabes  to  the  onfj,  u.  u: 
changes  In  the  ovary  ;  barsllag  ef  lhsGr«u.. 

veslclea,  ii.  448. 
formation  of  the  oorpos  lotraa,  U.  44». 
descent  of  the  ovon.  —  Its  straoaie  mi 

changes  during  Its  passage,  H.  4&I. 
time  at  which  the  ovum  arrives  la  thi  is^ 

ruB,  il.  453. 
change  In  the  uteroa  after  iwunifUBa,  d.  (H 
Irregularitlea  la  the  descent  d  the  onm  . 

45ft. 
circumstances  taiflaeDdng  liability  le  ««•»> 

tion,  IL  456. 
signs  of  recent  concepHon  In  wosnssi,  I-.  4J7. 
oflceofthe  uterus  in  tascmtnaUan,  1.6;.  Sa 

Utbbdb. 
cAce  of  the  uterus  la  gestatiee.  t.  Cn. 
gestation  in  Fallopian  tttbe,  s.  i». 
vaurieties  of.  s.  621 . 
As  regards  the  Bsale,  U.  487. 
ftandalloo.  II.  457. 

properties  of  the  seminal  inid.  k  o: 
chemical  propcfties,  li.  4S8^ 
spermatic  annwaloiles,  IL  438. 
table  of  their  sites  la 

anlmsds,  il.  460. 
See  also  Sbsbbk. 
circumstancea  on  which  the 
property  of  the  scnrii 
11.461. 
difference  bctwoen   the 

unfecundated  ovubb.  IL  #2. 
Is  material  contact  of  the  sens 

uecesaary?  11.  4C2l 
•xtemal    and    attiflclal 

462. 
course  of  tho    aemlnai  floU  vhkh  »• 

female  organa,  li.  464. 
nature  of  tho  focnndatli^  yttocTi'  - 

Hypotheais  of  an  aura,  Ac^  ii.  «k 
general  oonclusiona   resfcctm 
tlon,  ii.  467. 
Mlscellaaeoos   topics   rrinting  to  the 
history  of  generation,  il.  468. 
superfcBCatlon,  ii.  46yb 
inftueuoe  exerted  by  parents  on  the 
their  oftpriog.  If.  470. 
S.  number  of  children  and  relative 

the  BMle  and  female  sexra,  h.  Cs. 
canses  of  variatSoo  oT  acx.  tl.  C^ 
table  of  the  proponloo  vf  bwIsb  le 
bom  In  dlflbrsm  ooontrtca^iL  47l> 
See  also  Owmj  Utbbvs  and  rr«  Arf«sw*(.sa 
GetUUim,     See  Cnscr«#iriMs/   Otlh;    U 

Appbndaobs. 
Gntiai  processes,  iL  214. 
GmtcwJor  nerve,  internal,  11.  S4U 
Qerucmiate  bodies,  ill.  700. 
external.  111.  700. 
internal,  111.700. 
their  relation  to  the  optk 
ganglion,  iv.  ft49,  ft50. 
GosMglosms  muscle,  Iv.  1128. 11)3. 

action  and  relations,  Iv.  1 133. 
OntM-Ayo-f  losflMf  muade,  tti.  ftoft. 

action  and  relations,  iU.  565. 
OtmioJt^oUemt  muscle.  111.  IQft.  568. 

action  and  relations,  ilL  5fi5. 
GenitO'Crmrml  nerve,  iL  i«a8  (  I  v.  761. 76L 

crural  branch,  Iv.  762. 
OtnUo-mHrnanf  organs,  motor  latiience  of  the 

nerve  In  reference  to  the,  s.  49v 
Oemita^urimmty  tract  of  the  mooooa 

49A.497. 
Otodepkagu^  or  fround-beetlea,  il.  iSft. 

characters  or  the  sab-tribe,  II 
GanIm,  a  family  of  Poriisra,  Iv.  6ft. 
characters  of  the  fknsily,  Iv.  6ft. 
Qeometrmt  organs  and  singular  mode  of 

iil.  442. 
gircesys  bursarlus,  or  Canada  rat,  Iv.  3* 
GtorgUm  nation,  changos  In  the 

of,  Iv.  1388.  1329. 
Geotrupet  stercorarlns,  or  dung-bnetW,  IL  80l 

nervous  system  of.  Hi.  610, 
GerbtUett  anuomy  of,  Iv.  371,  ef  sof* 
Wrrm-mais,  blastoderas,  or  germinal  ns^shnm.  •.  i 
GcmsAsn/  vesicle,  or  germ-oeU,of  ovnan,  *.  3  Ta  (€ 
11.452. 
Sec  Gbkbbbtioi*  ;  Ow«. 
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Gfrtmtoiotomt  or  artiu  leDllU ,  I.  M. 
UMoms,  W.  IM,  et  9eq.    S««  Qoadkumana« 

orgaat  of  roice  of  the.  It.  1487. 
Ci44me$a  of  amraiic  |wdrnU,  Hi.  723  C. 

mode  of  treatment  of,  Ul.  7S3  C 
Glib,  or  branchic.  It.  331. 

of  Amphibte,  •.  878. 

of  Plthet.  t.  646i 
Cimbnmai*M  lifMaeot.  I.  ft;  t.  137. 
Crmghnmu,  angular  and  lateral,  i.  886. 
Otrtiffir,  uuUmj  of  the,  •.  506,  ei  §cq. 

cranium  of,  g,  510.  516. 

bonu  of,  •.  516. 

•keteton  of  the.  t.  580. 

tvain  of,  f .  548. 

intetUne  of,  •.  639. 

ornnt  and  node  of  loeomoUon  of  the,  UL  454. 

ImHTvU  of  the,  t.  15^. 

toDcne  of  the,  i  533. 
Cizxari of  \Ari»y  1.  320.    See  Avia. 

fbnctioQi  of,  it.  II.  18. 

»tructiire  of,  a.  801. 
fHabeUa,  I.  789. 

C*LA>O,lt.480. 

deteitkm,  II.  480 
development,  li.  498 ;  It.  455. 
dirtaion*  and  kindt  of  glandt,  li.  481. 
organiaation,  U.  481  ;  W.  455. 
blood>Te««els,  ii.  487. 

arrangement  of  Ihclr  minute  fttbdiTisions,  il. 

exeretorr  ducts,  li.  486. 

tnterititial  cellular  liaaue,  U.  489. 

investing  membrane,  ii.  489. 

Ijmphaac  Tesaela,  11.  489. 

minute  structure  of  glands,  ii.  481. 
simple  forms,  II.  488. 
complex  forms,  ii.  483. 

nerTea  of  glands,  ii.  489.    S4>e  SxcamoN. 

secreting  canals  and  excretory  ducts,  ii.  486. 
situation  of  glands,  il.  481. 

See  KiosiBT;  Lachbymal  OaoAKS;  LiTma;  Fancxb4S. 
GloMf,  Cowper's,  li.  488. 

in  Man  and  In  other  animals,  li.  488. 
lachrymal,  lU.  88.  784. 

inferior,  lii.  89. 
parotid,  ill.  681.  903 ;  It.  483. 

relations,  iti.  908. 
pineal,  ill.  676.  677. 
proaute,  ii.  488;   ill.  988;  U.  146.     See  PaosTATi 

OLANt>. 

relations,  slie.  and  density,  lii.  933. 

capsule.  III.  993. 

vesico- prostatic  plexus  of  Telns,  til.  983. 

prostaile  diseases.  III.  934. 
sublingual,  il.  814  ;  It.  484. 
submaxilUrr,  iv..484. 
thymoa.  It.  1067. 

functions  of  the,  ir.  445. 
thyroid.  It.  1108. 

functions  of  the.  It.  445. 
Cismdi,  absorbent.  See  Ltmfhatic  amd  Lactxal  System. 
axillary  iTmpbattc,  III.  831. 
of  Brum,  or  racemoae  glands,  s.  361, 868. 
buccal.  It.  486. 
cerumtoons.  ii.  588. 
cuoglobate,  of  Sjlrlua.    See  LYisraATic  and  Lactxal 


Cowper's.  Ul.  930;  It.  1847.  1858. 
daodenal,  a.  361, 36«. 
lUversian,  I.  858;  li.  777. 778. 
hypogactric  or  Internal  iliac,  i.  887. 
Ubial.  It.  486. 
of  the  Urynx,  til.  UO. 

anrtrnoid  gland,  Ui.  110. 

epiglottic,  ill.  111. 
lenticular  of  tne  stomach,  s.  384. 
of  Littre  or  lf<>rgagnl.  It.  1850. 
liBguai,  anterior.  It.  486. 
posterior.  Iv.  486. 
lymphatic.    See  Lvmpratic  ahd  Lactxal  SYtTiM. 
lymphatic,  axillarr,  L  8681 

cervical,  i.  368. 

Inguinal.  I.  368. 
naamary.  U.  481. 
Meibomian,  lii.  81,  88. 
OMScsiterlc,  lii.  943. 
molar.  It.  436. 
anucoua,  of  tongue.  It.  1 140. 
or  nipple,  ill.  846. 
oaopbageal,  liL  759. 
of  Paechionl.  1. 789. 78ft. 
palatine.  It.  486. 
pancreas,  s.  81* 
parotid,  ii.  481. 

racemose,  or  glands  of  Brunn,  s.  361 ,  868. 
SAllTary,  It.  488. 
aobstdlary.  lT.48ft. 
•ebaceoQs,  of  eyelids,  ill.  88. 
sebaceous  and  muciparous,  and  folHclea  of  the  Tulra, 

a.  711. 
aodorlparottt,  a.  499. 


G  lands  ^eoniimmed. 

superBcial  inguinal.  11.  238. 

teguinentarj,  s.  499. 

tracheal,  s.  8(60,  861. 
secrt:tton  of.  s.  861. 

testes,  li.  481. 

utricular,  or  follicles  of  uterus,  s.  636. 

Tulvo-vaginal,  s.  712. 
Glanduia  innomlnata,  iii.  88. 
GlamduLt  concatenata,  iii.  577. 

cotigregat«,  lii.  89. 

Paechionl.  or  cerebral  granulations,  til.  629.  631. 
description  of  them,  lii.  644. 
are  they  natural  structures  ?  ill.  645. 

suprarenales,  seu  renes  succenturlAtl.      See  Supxa- 

BBNAL  CsPSt'LCa. 

TysonI  (odoriferie),  iii.  914. 
GtanduU  of  Harder,  ill.  9a 
in  Mammalia,  iii.  98. 
in  Birds,  til.  98. 
in  Reptiles,  Ui.  98. 
secretion  of  the,  iiL  98. 
G/<rmtelrs  of  breasU,  ill.  848. 
Giam  ditoridis,  s.  709. 

texture  of  which  it  Is  composed,  ii.  446. 
penis,  il.  484  ;  ill.  914  ;  Iv.  9H5. 
corona  glandis,  ill.  914. 

glandulse  Tysooi  C^dorifera),  Ui.  914. 
meatus  nrinarius.  Ui.  914. 
microscopic  anatomy  of  the  glans  penis,  Ul.  914. 
Gla$$ertam  Assure,  i.  733. 735  ;  II.  545. 
Glamcoma,  or  pearl  animalcules,  11.  193;  Iv.  13. 
Glemo-^mmeral,  or  Flood's,  ligament.  It.  575. 
Glemoid  caTity.  i.  819.  735;  U.  340 ;  It.  573. 
of  radius,  ii.  163. 

of  scapula  (sinus  artlcularls),  ii.  157. 
of  the  tlMa,  external,  il.  168. 
internikl,  ii.  108. 
ligament,  U.  157 ;  It.  573. 
carpal  anterior,  il.  508. 
posterior,  li.  504. 
of  metacarpo-phalaugeal  joints,  U.  510. 
Gtemapkora,  a  genus  of  Rutifera,  iv.  401,  et  an. 
Gliding  motion  of  J.iiots,  1. 8?6. 
Giuton'M  capsule,  tli.  166.    See  Cajumie  of  GUssoo ;  Li- 

Txa. 
Qlobmlet  of  chyle,  UL  831. 

of  the  blood,  i.  404.    See  Blood. 
of  lymph,  iii.  819. 
BUCtts,  iii.  483. 

Tarieiies  of  the  miKUS  globule,  UL  484. 
dlstlnrtlon  of  the  pus  and  mucus,  iU.  484. 
GlobuUne  of  M.  Lecanu,  i.  411. 

as  an  adrentltlous  product.  It.  94. 
Ghbmlma  Arantil,  or  corpus  sesamoldeum.  L  883. 
Gloftus  major  of  epididymis.  It.  979. 

minor,  Iv.  979. 
QbAu$y  or  sense  of  suffocation.  In  hysteria,  causes  of.  III. 

788L,788Q. 
Glomerid^,  a  famUy  of  Myrlapoda,  Ul  546,  et  srf. 

characters  of  the  family,  Ui.  546. 
Ctomeri*,  a  genus  of  Myriaprtda,  IU.  546,  et  §eq» 
Olomtu  of  the  Wensels,  IU.  635. 

Gktnantkrag,  or  malignant  pustule  of  the  tongue.  It.  1156. 
Glossi/w,  erectile.  It.  1158. 
suppurative.  It.  1153. 
mercurial.  It.  1154^ 
Closso-^fglotfMl  folds,  UL  111  ;  iv.  1181. 

ligament,  IU.  IU4. 
Glouo-fkarynmrnl  nerre,  I.  739 ;  U.  494 ;  Ui.  707. 888.  949. 
branches,  Tl.  496. 

carorid  branches.  It.  496. 
digastric  and  ttylo-hjold  branch,  U.  496. 
lingual  branches,  II.  497. 
pharyngeal  branches,  li.  496. 
tonifllitic  twigs,  li.  497. 
origin  and  cranial  course,  IL  494.  495. 
ganglion  Juieulare,  11.  495. 

ramus  tym|«nlcus  nerTi  gloaso-pharyngei,  or  nerre 
of  Jacobson,  il.  495. 
physiology  of  the  gloa«o< pharyngeal,  U.  497>-500;  It. 
SOO. 
Closso-sfs^fUssis  muscle,  Ul.  959;  It.  1139. 

action  and  relations.  It.  1 183. 
Gl4tie  dyspncsa,  operation  for.  III.  878. 
GMttt.    See  Laxyivx. 

diseases  of  the.    See  Laxynx. 
Ghttolofff^  It.  1845.    See  VAXimo  or  Manximi. 
CtoW'Wormi.    See  Lmtnot'SNxaa,  Animal. 
Gime,  method  of  obtaining,  IL  404.    See  Oklatiii. 
GLCT.KAL  RxQioN  (In  surgical  anatomy),  U.  500. 
arteries.  U.  501,  508. 
boundaries,  11.  600. 
definition,  11.  500. 

muscles,  nerres,  and  velna,  U.  501,  S08. 
GtmUnU  artery,  li.  850.  838l 

course  and  distribution,  U.  888. 
Impression,  s.  1 15 

muscle,  maxtanus,  1.  61.  177|  U.  166.  501.  888;  s.  lift^ 
187. 
medhlS,  IL  500...508.  683 ;  S.  187. 
mlnbnua,  U.  501,  508.  633;  s.  137. 
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oerre,  tttperlor.  It.  766. 

branches,  Iv.  766. 
inferior.  It.  766. 
veins.  It.  14 If. 
Gtrntewy  natritive  properties  of,  ii.  13. 
Gl^errme  in  the  brain,  iii.  .^8H 
Gnatkottamtm  aculeatum.  a  parasitic  worm,  ii.  IM. 

accessory  glands  of  the  digestiTe  sjrttem  of,  iL  136. 
Gnats  (Culicidc).  ii.  867 ;  iii.  S39. 
societies  of,  ili.  16. 

emigration  of  societies  of  the  larr»  of,  ill.  16. 
Gomttt  anatomical  characters  of,  s.  &OKu  et  irq. 
goats*  fat,  chemical  character!  of,  IL  S3S. 
milk  of  the,  ill.  36<. 

analysis  of  the.  111.  168. 
peWis  of,  s.  157. 
urine  of  the.  It.  WO. 
Weberian  organ  of  the.  It.  1430.  14tl.  I4SBL 
Goai-gueker,oT  night.Jar,  habits  of,  It.  679. 
Gob$d^,  a  familT  of  Fishes,  iii.  957. 
Goiire,  or  bronchoceie,  iii.  575. 

danger  of  operations  for  the  extirpation  of  taroour  in, 

ill.  576. 
treatment  with  iodine,  ill.  576l 
goitre  herediUry,  iii.  471. 
Goktfimck  (Fringilla  cardualis),  nerTOiM  srstem  of  the,  lit. 

62*i. 
Gomnkoiis^  form  of  artlcnlatloo,  i.  SS&. 
Gomdia  of  lichens,  s.  237. 
Gtmium  pectoralc,  mode  of  propagation  of,  II.  407. 

pU'Tinaturo.  mode  of  generation  of,  ii.  407. 
G^morrkeea,  It.  I2W ;  s.  70T. 

pathological  changes  In  the  orethra  from  this  disease. 
It.  \7». 
chordee.  It.  IIM. 
hernia  humoralis.  It.  1396.  * 

co.existence  of,  with  chancre,  It.  IS5A. 
consequences  of  this  affection,  ir.  1258. 
Goose  (  Anas  anser).  pancreas  of  the,  s.  96. 
Oordhu,  or  hair-worm,  muscles  of  tlie,  ill.  536. 

formation  of  the  oTa  and  fecundation  of,  s.  [138.] 
Gorgomta  nobilis.  It.  31 . 
umbracnlum.  It.  30. 
Torrucosa,  It.  33. 
OTa  of,  s.  [127.] 
luminousness  of,  ill.  196. 
OorgomoeepAatf\  muscles  of  the,  iii.  537. 
Gomt  in  the  larjnx,  iii.  123. 

analysis  of  the  sweat  of  persons  suAriBg  from  goat.  It. 

844. 
goutT  irritation  of  the  urethra.  It.  1357. 
tophi,  or  gouty  concretions,  iT.  90. 
cbemlral  composition  of.  It.  91. 
Grm^lam  Teslcles,  or  follicles,  s.  66.  [81.] 
structure  of,  s.  iUO. 
form,  s.  5!iOL 
tonics,  s.  551. 

tunic  of  the  OTisac,  1. 551. 
ovisac,  s.  551. 
origin  and  dcTelopment  of  the  Graafian  follicle,  s. 

554. 
growth,  maturation,  and  preparatloo  for  dehisoeoce,  of 

the  follicle,  s.  555. 
rupture  or  dehiscence  of  the  follicle,  and  escape  of  the 

oTum,  s.  558. 
decline  and  obliteration  of  the  follicle*,  t.  561. 
without  impregnation,  s.  66L 
after  Impregnation,  s.  563. 
chanfres  In,  after  sexual  union,  11. 449. 
bunting  of  the  resides,  ii.  449. 
d(«coTery  of  the  contents  of  the,  ii.  448. 
GraeUis  muscle,  *.  137. 

nerTe  to,  i».  764. 
GrmtUtores^  or  wading  birds,  characters  of,  I.  36B. 
mode  of  flight  of  the,  iii.  429. 
pelTis  of  the,  s.  169. 
Ormtmlar  excrescences  oo  the  TalTes  of  the  aorta,  I.' 191. 
Gramfilstiom  of  fractured  bones,  theory  of,  i.  446. 608, 60S. 
See  CiCATiix. 
dcTelopment  of,  i.  53. 
Grmmmlation,  semi-transparent  grey.  It.  105. 
Grammlatioms,  cerebral.    See  Glamdukt  Pacchloni. 
Grojtti/rj  of  chyle,  ill.  331. 

osseous,  iii.  848.    See  Ottiort  Tissrc 
Qrosskopper,  powers  of  leaping  of  the,  iii.  474. 
Gravid  uterus.    See  VUrms. 
GfWoMiUu  Interstitialis,  s.  631* 
tutwria,  s.  631. 
tubo.oTarla,  s.  631. 
GrawitatHm,  law  of,  refinred  to,  lil.  141. 
Graetl|f,  centre  of,  defined,  iii.  409. 
specific,  of  the  human  body,  iii.  413. 

compared  with  that  of  air,  water,  and 
mercurr.  iii.  413. 
Gretmlandtrs,  cranium  of,  Iv.  1336. 
Gr^mrma,  digestlTe  organs  of,  s.  295. 

process  of  reproduction  In,  s.  7. 
Oregariams  animals.    See  Comgreaatiom  ;  IjfsnifCT.* 
Grqf  fibres  of  sympathcilc  nerve.  Til.  898. 
matter  of  the  ncrres,  ill.  686.  646.  653. 
derelopaMnt,  liL  648. 
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Grttr 

remarks  on  the  slmplicitT  of 
grey  ner«out  matter,  iii. 

pigment,  iii.  647.  649. 

SeeNcaTocs  CaimBa. 
GriffUksia^  antheridium  oC  •.  331,  333. 
Grom^  region  of  the,  I.  4,  5. 
GaoiN,  RioioK  or  nm  (in  sarglcal  aaaiemf  >.  H.  tP8. 

ABDOMSlf  ;   F»MOBAL  AlTKBT  i   HSB«A. 

Groooe,  infra-orbicar,  U.  308. 
lachrymal,  iii.  9a 
mylo^iyoid,  ii.  314. 

osseous,  for  lodgment  of  larbrymal  sac,  tit.  38. 
of  promontory  of  cochtea,  ii.  543. 
of  sacrum,  s.  118. 
sub-|iabic,  or  obturator,  a.  116. 

Orooeie*  of  palate  booet,  it  31 1. 
of  ribs.  It.  1031. 

f7r0watf.beetlet,  ii.  8.^ 
Growth  of  man,  I.  C5. 

Growths,  malignant,  method  of  perfonnbg  the  aHlrs 
iii.  806. 

In  the  cesonhagus.  Hi.  761. 
GrgUotaipa  Tuliraris.  or  mote-crfckcC,  B.  «C 

mode  of  fiight  of  the,  liL  421. 
Grpttms  campestris,  mode  of  flight  of  the,  Ki.  411. 
Tocal  organs  and  Toice  of  the,  »t.  IStl. 
domesticm.  or  boase-cricket.  modr  of  fiMbi«( 
Ui.  431. 
powers  of  leaping  of  the.  Hi.  474. 
Grtrporhfrnehms  puslUus,  a  parasitic  worm,  tt.  19. 
Gmanehes  of  the  Canary  Islanda,  Ungnaft  of  the  tv. 
Gmber  of  Sudan,  characters  of  the.  It.  1368. 
OnAmuictihMt  testis,  i.  7  ;  It.  983. 
Gm'mea'ing  (Cavia),  anatomy  of  the.  It.  373. 0  Kf . 

mode  of  I'HMMBotioo  of  the,  tU.  454. 

pelTu  of  the,  s.  159. 

urine  of  the.  It.  1381. 
Gmmfo-wonm^  f.  517;  U.  IS3.    Sm  CjrTOpaA; 

Medinensls. 
ffWOrt.    See  <Esop«acct. 
CTwu  (giagiTs).  iU.  951.    8m  alao  l>aletfar  Afth. 

TCMels  and  nerres  of  the  gums,  iii.  951. 

disease*  of  the  gums.  iU.  954. 
Gmt-shoi  wounds  of  arteries*  1.  3t7. 

of  knee-joint.  Hi.  49. 
Gmstatortf  nerre,  11. 293.  498;  ill.  Ttl  ;  It.  lUI. 

satelfite  rein  of.  It.  1404. 
Gv/,  etymology  of  the  word,  s.  394. 

blind. •.SO.    SeeCevws. 

great,  s.  365.    See  Cotorn, 

straight,  s.  368.    See  Rtttmm, 

See  also  Stomach  ard  Iwimwa. 
Gmthrif's  muscle*.  Ui.  930 ;  It.  1364. 
Gymaica,  a  section  of  PolTgastric  aafanais,  iM.  1l 
Gpmmodomies,  a  fiimily  of  yisbc*,  UI.  967.  tt  sef. 
Gvmmogrtamma  chr;  sophylla,  protfaallm  «(  s.  SI 
Gffmmotms  dectricus.  It.  81 . 

intestinal  tube  of  the.  W,  983. 

anatomy  of  the  electrical  organa,  H.  91. 

haunts  of  the  fish.  11.  83. 

circomstance*  onder  whkh  it 
ii.  83. 

Indian  methods  of  captorlnf  tbo  flsli.  IL  M. 

motions  of  the  fish  hi  dlscharcfng  etoui^Hf.  k.  8*. 

phrs'ological  and  chemical  eflhcta  of 

productltin  of  sparks  and  erelotion  of  heiK.'B.  *7 
results  of  experiments  on  the  warrm  sad  else 

organs,  H.  87. 
use*  of  the  electrical  ftmcCloA,  IL  9T. 
See  BLKTRicrrr.  AmMAL. 
Owrodaetifimt  auricnlatnA,  a  ccatoU  pantltfc  wan 

H. 

Habmm,  or  peduncle*,  of  the  piaeal  flmid,  ik.  <n. 
Habftathmt  of  animals,  histlncta  deetened  for  te  pa 

of  guiding  them  In  the  formatiosi  oCUi-  9^11. 
HadUseh,  intoxicating  cAeU  of.  Ir.  00. 
Hmmadatuumoatetrr,  Che,  It.  lOfiB. 
HifmapLtm,  It.  1270. 
Bmmatouie  of  the  spermatic  cofd.  It.  lOOi. 
encrsted  hsmatocele  of  the 
1003. 
ofthetestide.  It.  lOOX 

encysted  hsmatorele  of  the  lartkle,  N.  1818. 
AviwaAMnat,  cause*  of.  It.  135. 
HfJiATOsiitB  {or  h«matine^,  1. 411 
analyses  of.  11.  604. 
cause  of  the  red  coloor,  L  439 ; 
predpitate*  of,  iL  aofi. 
morbid  conditions.  I.  423. 
fUtauitomHra^  s.  697. 
l74ViiMfBirr«,L401. 
B^tmoptoe  caused  by  a  cnarae  of 
AvasorriUfe,  alarming,  te  topcrtel 
blood,  1.  418. 
aiterial,  i.  398. 

natural  suppresakB  oC  I 
permsMBt  •oiUMWiliai  «1 1 
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tUtmorrkagf-  amtimtud, 

into  the  adipoM  tbtoe,  i.  62. 
from  the  blailder,  i.  401. 

niMct  of  the  diseMe,  I.  401. 
cerebral,  iii.  790  D. 

apoplexy,  cerebral.  111.  730  D. 
capfllary.  til.  720  D. 
or  the  digestire  canal,  i.  400. 
from  the  mucoui  membranea,  cause*  of,  i.  416. 
pastive,  cause  of,  1.  432. 
•ecoDdary,  ill  133. 
tyncope  irom,  I.  796w 
Hittmorrkagie  purpura  of  the  fotus  in  utero,  ii.  33'J. 
Hamotrkagie  reaction,  i.  797. 
Hitmorrkotdal  (aoal)  nerve.  Inferior,  It.  766. 
artery,  middle.  I.  386 ;  II.  830 ;  «.  310. 
superior,  i.  196 :  s.  380. 
of  the  rectum,  1. 181. 
ple&os  of  nenres,  s.  430. 

of  veins,  ill.  933 ;  iv.  Ulflj  1.381. 
veius,  inferior,  ill.  933 ;  iv.  1413. 
superior,  iv.  1412.  1414. 
HiTtnorrkoidM,  Iv.  1399. 

pxtemal  and  Internal,  of  the  rectum,  I.  185. 
tlaift,  sUQCtore  of.  s.  478.  496. 

composition  of  the  shaft  of  a  hair,  t.  496. 
cuticle,  s.  496. 
eort  cal  tissue,  s.  496. 
medullary  substance*  a.  497. 
hair.sar,  s.  4<i7. 

outer  rooc-sheath,  t.  497. 
fenestrated  inner  root* sheath,  s.  497. 
imperforate  root-shcath,  s.  497. 
colour,  texture,  and  mode  of  growth   of   the  hair, 
considered  as  a  characteristic  of  the  various  races  of 
mankind,  Iv.  1337. 
See  Taci'MihTAaT  OaaANa. 
adventiiloai  productw>n  of,  I  v.  142. 

dvfacation  and  pilimlctlon  of  hair,  Iv.  H3. 
concretions  of,  analysis  of,  ill.  806. 
on  the  anD«  i.  216. 
of  Ihe  fare,  U.  237. 
of  the  head,  i.  747  (  Iv.  1337. 

part  wblrh  6rst  begins  to  grow  grey,  1.  749. 
oftheno««,  ill.  729. 

sebaceous  glands  of  the  nose,  ill.  729. 
Hmr-hattt  In  the  Intestines  of  the  lower  animals,  Iv.  81. 
Hake,  brain  oC,  ill.  764. 
Balibut,  brain  of.  Iii.  764. 
Uaiiektma  gryphus,  or  grey  seal,  dentition  of  the,  iv. 

91. V 
Jiaiicomdna,  a  group  of  Porifera.  structure  of,  Iv.  66. 
Ualieomdria^  a  genus  of  Porifera.  Iv.  6H. 

propnlsion  of  water  through  Its  osiula,  Iv. 
mode  of  reproduction  of.  iv.  70. 
Hab4rp»  sIMquosa,  aniherldia  of  the.  s.  218. 
HaUntt  papillaris,  L  lOR. 
HaUfpomgiu,  a  fiimlly  of  Porifera,  It.  68. 

rharactera  of  the  family,  iv.  6& 
HaUfTiam  irritability,  iii.  2rf.    See  IiaiTAaiUTY. 
H^UrrkoUy  a  family  of  PoriferA.  Iv.  65. 

rharactera  of  tlie  family,  Iv.  65. 
Hmkdoftgtui  diaphonus,  a  species  of  Polypifera,  iv.  57. 

mode  of  reproduction  of,  Iv.  57. 
Baltica  nemorum,  its  ravages  in  turnlp-tteidt,  ii.  863. 

•67. 
Hammlar  proc««s  of  sphenoid  bone,  1.  727. 
Asmaiae  osale  Uchrymalis.  Iii.  90. 
AaamMT-bone.  or  malleus,  il.  546,  M7. 
devel<  pment,  II.  .^60. 
functions  of  the,  ill.  573. 
Ifeatf.  bone*  of  the,  in  the  mammlferous  series  generally. 
Se«  Onaova  STtraii  (comparative  anatomy);  Seblb- 

T«'M. 

1U!«D.  Boi«ss  or  T«i  (In  human  anatomy),  il.  50&. 

atialogtea  ot  the  subdivlaions  to  those  of  the  foot,  ii. 
505. 

leral  form  of  the  hand,  ii.  505. 
carpna,  il.  .V)5. 

1.  oa  navknlare,  11.  606. 

2.  oe  lunare  (ot  semllonare  v.  lunatum),  11. 5a5. 
S.  ot  cunpiforme,  IL  5(& 

4.  ot  pislforme,  II.  505. 

5.  ot  trapet ium.  ii.  hO^, 

6.  ot  trap*  foidet,  II.  506. 

7.  OS  magnum,  H.  506. 

8.  ot  unciforme,  II.  906. 
structure  and  development  of  the  bones  of  the 

carpus,  iL  506. 
II.  mKacarpus,  Ii.  507. 

first,  second,  third,  fourth,  and  fifth  metacarpal 

booet.ti.  507. 
structure  and  development  of  the  metacarpus, 
11.507. 
III.  fingers,  it.  807. 

metacarpal,  middle,  and  ongual  phalanges.  Ii. 

507. 
itrocture  and  derelopment  of  the  fingers,  11. 
807. 
structort  of  the  hand  In  If  ammifera  generaUy.    See 
OtsBoct  Smm  (conparative  anatomy) ;  and  Skb- 
UTOa. 


rif 
CJ 


Ha  ftp.  Bombs  op  thb— ronttnartf* 

J<jints  of  the  hand,  11.  5(«. 

joints  of  the  carpus,  ii.  508. 

articulation  of  ■  h^  two  rows  of  carpal  bones  to 

each  other,  ii.  508. 
motions  of  the  carpal  articulation*,  II.  MK 
articulation  of  the  pisiform  bone,  il.  .509. 
carpo-roetacarpal  joints,  il.  5U9. 
carpo-met4car|>al  joints  of  thumb,  ii.  .V)9. 

motions  of  the  carpo-metacarpal  juintt,  ii.  509. 
joints  of  the  fingers,  li.  510. 

metacarpo'phalangeai  joints,  ii.  51CL 
phalangeal  joinu.  ii.  510. 
motions  of  the  joints  of  the  fingers,  ii.  510. 
the  hand  of  man  a  characteristic  of  his  superiority.  Iv. 
1294. 
Hand,  Abhoemal  coNoinoNt  or  tub,  li.  510. 

I.  KmuU  of  accidents,  ii.  510. 

fractures  and  luxittioas,  li.  510. 

luxation  of  the  bones  of  the  carpus,  li.  510. 
luxation  of  tite  bones  of  the  metacarpus,  11. 51 1 . 
luxation  of  the  metacarpal  bone  of  the 
thumb,  11.  511. 
luxation  of  the  phalanges  of  the  fingers,  ii.  51 1 . 
luxation  of  the  first  phalanx  of  the  thumb  from 
the  metaciirp^l  bone,  11.  511. 
anatomical  characters  of  this  accident,  ii. 
512. 
luxation  of  the  second  and  third  phalanges,  li. 
514. 

II.  Diseased  conditions  of  the  hand.  11.  514.    See  also 

BoNB,  Pathological  conditions  of. 
spina  veniota,  case  of.  ii.  614. 
ttrumoMS  oueitis,  li.  516. 
malignant  tumours,  il.  M6. 
abnormal  conditions  of  the  fingers,  the  result  of 

accidents,  and  morbid  aflectlons  of  one  or 

more  of  their  constituent  structures,  II.  517. 
contraction  of  the  fingers  from  disease  of  the 

palmar  fascia  (crispatura  tendinum),  ii.  517. 

525. 

anchylotisofthejolnuof  the'phalanges.  IL  5IN. 

III.  Congenital  malformations  of  the  hand,  li.  519. 

See  F(BTUs. 
Hand,  Musclbs  or  tbb  (human  anatomy),  ii.  519. 

I.  muscles  of  the  palmar  surface,  ii.  519. 

a.  muscles  oi  the  external  palmar  region,  il.  519. 

1.  abductor  poUicIs  manas,  il.  619. 

relations  and  use.  ii.  519. 

2.  flexor  otsis  metacarpi,  s.  opponent  pollicis, 

il.  519. 
relations  and  use,  ii.  520. 

3.  flexor  brevis  pollicis  manOs,  ii.  520. 

relations  and  use,  ii.  520. 

4.  adductor  pollicis,  11.  520. 

relations  and  use.  il.  520. 
6.  mutclet  of  the  Internal  palmar  region,  II.  530. 

1.  palmaris  brevis,  li.  520. 

relations  and  use,  ii.  520. 

2.  abduc'or  minimi  digitl,  il.  520. 

relations  and  use,  il.  520. 

3.  flexor  brevis  miniml.dlg-(i  11.  521. 

relations  and  use,  ii.  521. 

4.  adductor  otsis  metacarpi,  t.  opponent  mi- 

nimi digtti.  il.  521. 
relations  and  use.  11.  591. 
c.  muscles  of  the  middle  palmar  region,  ii.  521. 
i.  lumbricales  maoOs,  ii.  521. 

relations  and  uses,  iL  521. 
2.  interrossel  interni  digitorum  manOs,  ii.  521. 
relations  and  uses,  ii.  522. 

II.  muscles  of  the  dorsal  surface,  11.  521. 

interrossel  extemi  digitorum  manOs,  ii.  521. 
relations  and  uses,  II.  b'A 
summary  view  of  the  muaclcs  concerned  in  the  motions 
of  the  nand  and  its  parts,  li.  5v2. 
Hand.  Kboionb  or  thb  (»urgical  anat  my),  IL  523. 
1.  palmar. region,  il.  50. 
aponeuroils,  II.  524. 

anterior  annular  ligament,  ii.  524. 
mnsdes  and  tendons,  li.  537. 
palmar  fascia,  IL  525. 
skin,  U.  524. 

subcutaneous  cellular  tissue  and  narvet,  11.  524. 
vetaels  and  nerves,  li.  525. 
artery,  radUl,  il.  526. 
ulnar,  it  525. 
veins,  lymphatics,  and  nerves,  iU  52S. 
median  nerre.  il.  537. 
nliur  nerre,  11.  527. 
11.  dorsal  region,  il.  527. 
arteries,  tl.  539. 
aponeurosis,  ii.  528. 
muscles  and  teodont,  U.  598. 
nerves,  11. 528. 
tkin,  il.  528. 

tubcutaneous  larer  and  veins,  ii.  528. 
remarks  on  amputatioo  of  dlfl^rrat  parts  of  the  band. 
ii.529. 
HApoIr,  a  genus  of  Quadromana,  Iv.  211,  et  $tq. 

QVADBCMAMA. 

charaaers  of  the  ganut,  iv.  211. 
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(  ilUfiCd/  —  tOUfin  Hi  it. 

ncrv'-,  superior,  iv.  T»>'"(. 

liraiu'lio.  iv.  T*)*"). 
iuffri'ir,  iv.  7'"''>. 

\<Miis.  iv.  1  I  \J. 
(i/ufi  n.  inUiitJvc  iroiifrtio*.  of.  ij.  i:t. 
(ill/,-.  I  nit-  ii)  llx-  lir.iiii,  lii.  r.ss 
iitiatli  sLuHd  .uiilc.itimi.  a  I'lri-ific  worm,  ii.  ]M. 

;i(  rc-viirv  planiU  ol  tiu-  (!!).'c-t ivf  isyeli'in  of,  ii.  \'M'>, 
iiniits  (Ciiliriiiir'.  ii.  X'u  ;   lii.  '>'<>\K 

»;m  ictif  <«  of,  iii.   1<>. 

I'liii^^T.ii  ion  of  (i  ><  it'lirs  of  thr  laf  va*  of,  iii.  IG. 
(loiits.  .I'laloiiiiril  cli  iracttrs  of,  s.  .'V'H,  <-/  sn/. 

poats'  fat.  «  Ikmmk  al  rluirarttTS  of,  ii.  "233. 

milk  of  {\),\  ill.  ;i'i.'. 

jui.ih  .<i««  of  liic,  ill.  3i>'2. 

pflvi>  I'f.  s.  I  ■>7. 

mino  of  till'.  i\ .  I'i-^n. 

Wil.iTi.in  or  an  of  tlw,  iv    M.f),  H'21.  [il^. 
(iv(if-st/cl,r)\->r  nij-'Ii'-jir,  lialuts  of,  iv    ((7'.'. 
ll,j/)i<lu\  .1  f.unilv  of  I  i-lics.  HI.  \i'<7 . 
Cnnl>i\  or  htoiicliocfic.  ill.  •'ST-'i. 

(tanuM-r  of ..) craliou:.  lor  the  <'Xtir|>;itioi»  of  tumour  in, 
iii.  ''7''. 

trradncnt  with  iodiiip,  iii.  r)7»;. 

•^•■■itri-  hci  filit.iry.  in.  471. 
(,,ii.(fiji(/i  (I  riiiKilli  <■  inliiJis).  nrrvous  sy^ttm  of  tlic,  iii. 

(ii<tiitth(iyif.  f  <rm  of  artiiulalioii,  i.  2.V). 

(iouii/tit  ol  licli«  n<.  s,  ■.'■J7. 

Goiunm  im'<  torai'-,  moil*  of  propai.Mt  ion  f»f.  ii.  iny. 

pii  vinatuin.  moiic  of  !,'('n(  ration  f»f,  ii.  -1(17. 
Gonoii  finn,  iv.  \'J'^<  ;  s.  7<>7. 

patht'h'L'i*  il  <  liaii^'fs  in  tlic  urethra  (roin  Ihis  diiC.ise, 
IV.  \::^^. 
(•h'>r4-<\  iv    rj'N. 
h'Tiii.!  hmiioralis,  iv.  \'2'<^. 
ro.»'\i<'tMi(>'  of,  with  I'll  iniTf'.  iv.  iJ.'i**. 
roll*..  <pi<n<<'S  of  tliis  airo  fion,  iv.  ll.'iS. 
f.'oOM'  (  Ana-  an»('r;.  p.incr«MS  of  th<\  «.  '.>••. 
Uoi  lints,  or  h.iir-wivrm,  iiuimIi  s  of  the,  iii.  .^.^'^. 

formation  o)  tin'  ov.i  ami  fi'cuiulition  of,  ?.  [123.] 
(ii^) (liiri)ii  I'oliil'.^.  iv.  'W  . 
iimhrarnlmii.  iv.  '.V\. 
vrri  uco,^a,  iv.  '.VI. 
o\  a  o',  s.  [I-'T.] 
ltiminotiNn<  >»  of,  iii.  I''S. 
Ci(>r^"U(hr/iftit.'i.  iniiM 'I's  of  ih<^,  iii.  .'"»37. 
Uoiif  in  thr  I  ir>n\.  in.  1J.«. 

analysis  of  the  sweat  of  I'crsons  snrTtTinj,'  froin  gout,  iv. 

Kii. 

gouty  irritation  of  tlm  urt'thr.i,  iv.  12-S7. 
tophi,  or  ^''iiiy  concrrtious,  iv.  1M>. 

(h<ini'"'il  roni]Kis;tion  of,  iv.  'J\ . 
tlrnnjiin  v.  >i<  1h>;.  oi  t.iUiilri,  s.  .>»».  [m  ] 
St  rihtiirf  of,  V.  .'("lO. 
form.  >.  ■>  •". 
tunir>.  s.  .'!.M. 

tunic  ot  tlu-  ovi<.ar,  s.  •'SM. 

ovis.ie,  8.  S'll. 
oriifiu   ami  (hvolopinent    of  (he   (Iraafian    follicle,  s. 

piowth.  m.'ituration,  and  preparation  for  dehi.sccnce,  of 
thf  folli   I.',  s.  .S''.'i. 

rupture  •  r  dt-hisniif*'  of  the  follicle,  and  escape  of  the 
o\  urn.  *.  .^.'i'^. 

d«'(  luK-  and  ohlifnration  oftho  follicU'S.  s.  .^01. 
without  in:iirci.'n  ition,  «.  '<0\. 
nft(r  inij>rc>'n.ition.  s.  ■'*y.\. 

rli.TnL'"  s  in.  aO'-r  >.cMi.d  union,  ii.  H9. 

1)111 -tru'  offhr'  vc-iclfn,  ii.  AVi. 

<liM  ..'.  fry  of  tin-  rontt-nts  of  the,  ii.  14<<. 
(iintili'i  ii!U-clc,  «.  137. 

n-Tvi   to,  iv.  7*'4. 
dralf'it-i''^.  fT  A.iilin?  bird*,  characters  of.  I.  2Gf>. 

in.i.lc  of  tlisht  of  tlir,  ui.  4jf». 

pclvi«  of  the.  s.  I'Vi. 
Gratni/'tr  <'xcr.  sccn<  •••;  on  the  valves  of  tlie  aorta,  1.  191. 
ilt  au'ilation  of  fractured  bunes,  theory  of,  i.  4tG.  GOi,  603. 
S<-e  (Me\THi\. 

dcvrlopnir-nt  of,  i.  ".'2. 
(!i  iirnil'itt  I'l,  s.-mi-tr.in>parenf  grey.  iv.  lo">. 
(Ir.itniliifi'ins.  crr.l>r  il      Sct»  (Hitrtii'tLc  I'acchioni. 
iiiitniil^  of  ch}l»',  iii.  'r>\. 

()>»,-i>'n,  ill.  '^H.     S.«-  Otsrots  Ti^^i  P.. 
iiras^hiipprr,  power*;  of  leaping  ol  Ihf,  iii    471. 
(iraviii  uit^rw^.     See  I'tcrns. 
Ciravi(ht>is  interstuialis,  s.  O'Jl. 

tubaria,  s.  Ciii. 

tubo.ovaria,  s.  r.21. 
(iiai'itnliitn,  law  of,  referred  to,  iii.  111. 
iirai'ity.  rcntrc  of  cW  lined,  iii.  lO'.t. 

fcpecitlc,  of  tlie  human  b  idy,  ui.  11'-*. 

compaf  (1  witli  that  of  air,  water,  and 
mercury,  iii.  4l"J. 
Grcrnlitndrrf.  cranium  of.  it.  i:vi<'>. 
Lhrf^arinn.  di.TSti\e  f>r^'an.s  f>f,  .■;.  '2'.i'->. 

process  of  reproduction  in,  &.  7. 
(irrcnrioui  nn\m.i\s.     i^op  Con(;rcgntion  ;  Instinct.' 
(hri/  tibres  of  t>ympathetic  nerve,  iii.  .V..H. 

matter  of  the  ncrvps,  iii.  .Sg').  G46.  Go3. 
dcrelopnieni,  iii.  fHH. 


Grey  matter — contintted. 

remarks  on  the  lilmplicitT  of  form  of  ibc  fle^traw 
vr.y  n.T'ous  matter,  iii.  6i9. 

piffintnt,  iii.  ♦;47   r>49. 

.Ve  yEK\oi^s  Centbfs^ 
Grtffithsi't,  antheridiuin  of,  i.  2"2l.  722. 
Gr:  tn.  repioii  «if  f  he,  i.  4,  -'>. 
(iKoiN,  Kf«jio.n  of  the  (m  surcical  4natoni5 1,  li.  S^a.    ^ 

.AHOOMFN  ;    F>Mf»BAL    .\KTFRY  i    He&M*. 

Groove,  infra-ortiitar,  ii.  liO^. 

lachrymal,  iii.  W. 

myloihyoid.  ii   214. 

o.«8eou>.  for  lodgment  of  larhrymal  w»r,iii. '.•*•. 

of  promontory  of  cochlea,  ii.  543. 

of  sacrum,  s.  'l  IH. 

Mib-pubic.  or  obturator.  «.  IIG. 
Grooves  of  palate  bonti,  ii.  'ill. 

o!  ribs  iv.  1031. 
fi'r<.r/Mr/-bee(lf's.  ii.  .<*.'r9. 
Grotrth  of  man.  i.  r..'). 

Giov'lhs.  malignant,  raetht-d  of  per  forming  l*^e  ani'rt;.  -, 
iii.  siWi. 

in  the  (tsophapus.  iii.  7^71. 
Gri/ll jtnli  a  viiliraii*.  or  tmlc-rrickel,  ii.  *C4. 

mode  of  flipht  of  the,  iii.  4Jl. 
G>yllus  c.imjH'stris,  mtulo  of  flijrht  nf  thr.  iii   iV 
vo(  .tl  orp.uis  and  vo  ce  of  th»*,  tr.  1>  A 
dome'iicu.*..  or  houie-crickei.  nKKiooi  Sijii:"-!: 
iii.  4'.'1. 
l>ower<  of  leaping  of  the.  iii.  471. 
Grijiiorhynrhiti  pu>illus,  .i  parasitic  w  i.rTn.  li.  1"27. 
Gtiiinchrs  of  tbe  Canary  Islands.  larici.MiTf  of  the,  i^.  .-* 
Gufi.r  of  Sudan,  ch/iracters  of  the.  i«.  13^H2. 
Giihenuieuhim  testis,  i.  7  ;   iv.  0>*2. 
Gitiiwa-pifi  (ravia\  an.-itonny  ot  the.  iv.  3?2,rti.-^. 

uu>de  of  I'Tomotion  of  the,  iii.  4.M. 

pelvis  of  the.  s.  I-^f. 

urine  ol  the.  iv.  \1^\. 
Guin-  a-irortn,  i.  .')17  ;    ii.    122.     See   E.Trozo.i;   /tV'- 

Meduiensi*. 
Gullet.     See  (EsoiMUGls. 
Gums  (pinirivrt'K  iii.  y'»l.     .See  .n'.so  PalaHne  Arrb. 

vessels  and  nerves  of  the  pum*,  iii.  l>jl. 

diseases  of  the  Riirn*.  iii.9.'^4. 
Gun-shot  wounds  of  arteries,  i.  2*27. 

of  knee-joint,  iii.  49. 
Gtistiitory  nerve,  ii.  V<.f2.  498  ;  iii.  721  ;  It.  1141. 

satelfite  vein  of.  iv.  1404. 
Gut,  etvmolofiv  of  the  word,  s.  21X. 

blind,  s.  3fi'2.     See  Cn^tfu. 

Rreat.  k.  SG**.     See  Colon. 

straight,  ».  3'>H.     .See  Rt'ctum. 

See  .dso  STOM.\rH    *ND   lNTt<!TIXB. 

Gufhiu's  muscles,  iii.  93n  ;  iv.  V^i'A. 
Gyniuica,  a  section  of  Polr?a<frio  .inimili,  in.  5. 
GitiHuiKitmti's,  a  family  ol  Vi«-hes,  iii.  9-')7.  rt  uq. 
Gt,7nno^rann>ia  chrysophylla,  prothaUium  of, ».  310. 
Gynniotm  el-ctricus,  ii.  81. 

intesnnal  tube  of  the.  iii.  9»*2. 

anatomy  of  the  electrical  organs,  ii.  91. 

haunts  of  the  fi.<h.  ii.  l^'2. 

cireutn stances  under  which  it  ditcharges  eWrtnrrr 
ii.  K3. 

Indian  methods  of  capturing  the  fish.ii.  W. 

motions  of  the  fish  in  discharging  electTicitT.  ii.  ^'• 

phvs'ol  pic  il   and  chemicAl   efTects  of  the  diKfin?. 
ii.  84—86. 

production  of  sparks  and  evolution  of  heat.'ii.  '7 

results  of  experiments  on  the  nervei  wid  clectre* 
orpans,  li.  H7. 

uses  of  the  electrical  function,  ii.  97. 

Seo  Electricity    Anisial. 
Gyrodactytus   auriculatus,   a  cestoid  parasitic  worm,  ^ 
'130. 

H. 

Uahenet,  or  pednncles,  of  the  pineal  ftland.  iii.  677. 
Habitntion$  of  animals,  instincts  designed  iar  the  par:K« 

of  puiding  them  in  the  formation  of.  iii.  9—11. 
Uachisch.  intoxicating  eflfects  of,  iv.  ft<0. 
Ilirinadyuaniomcter,  the,  iv.  1 060. 
IliCmnp/io'iti,  iv,  r,^70. 
Hematocele  of  the  spermatic  cord,  iv.  1003. 

encvsted   haematocele  of  the  spermatic  cord,  n. 

um. 

of  the  testicle,  iv.  1002. 

ency.^ted  hjrmatoceic  of  the  testicle,  Iv.  1003» 
n^nintomn,  causes  of,  iv.  125. 
n  t.MATOsiNE  ;or  hirmatine),  i.  411  ;  ti.  503. 
analyses  of.  il,  ,^0t. 

cause  of  the  red  colour,  L  433  ;  ii.  504. 
precipitates  of,  ii.  .'i03. 
jnorbid  conditions,  i.  422. 
Hivmatofiictra,  s.  097. 
Hivmntiina,  i.  401. 

Ila-tno/ttor  caused  hv  a  course  of  mercury,  I.  ?32. 
Harmorrhage,  alarrning,  in  imperfect  coagulation  oi  "* 
blood,  1.418. 
arterial,  i.  226. 

natural  suppression  of,  1.  239. 
permanent  suppression  of,  i.  339. 
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lliARr,  Anatomy  of  trb  ~  conlnuted, 
left  vvntride,  li.  M3. 

eiternal  surface,  II.  SMS. 
iDternal  turface,  11.  ^83. 

bleiitpid  or  mitral  valve,  11.  683. 
semilunar  valves,  II.  5M. 
•iniues  of  Valsalva.  11.  M4. 
circomfiprence  of  the  aortic  and  pulmonary  oriflcet,  U. 
M7. 
measurements,  il.  587. 
relative  capacities  of  the  sereral  cavities,  il.  585. 

measurements,  II.  566. 
relative  dimensions  of  the  aaricuio-ventricular  orifices, 

il.5S7. 
•rpcum  of  the  ventricles,  ii.  584. 
use  and  weight  of  the  heart,  ii.  587-  683,  note. 
thicimess  of  walls  of  caf  Itles  of,  ii.  565. 
me«furements,  ii.  565. 
$ltmetmre  t^Uu  heart  li.  587. 

U  cd-vessels  of  the  heart,  ii.  596;  Iv.  UU, 
great  coronarr  vein,  il.  596. 

sinus  of  tne  coronary  vein,  II.  597. 
smaller  anterior  coronary  vein,  il.  5(«7. 
smaller  posterior  coronary  vein,  ii.  597. 
veius  minimc,  or  vein*  of  Thei>esius,  ii.  597. 
Inner  membrane  of  the  heart,  ii.  594. 
IrmphAtics  of  the  heart,  11.  597 ;  Hi.  S29,  230. 
muscular  tissue,  ii.  590. 
of  auricles,  li.  608. 
of  Tentrides,  U.  590. 
nerves  of  the  heart,  ii.  595. 

cardiac,  inferior,  left,  and  middle,  ii.  595. 
cardiac  plexus,  11.  595. 

motor  Influence  of  the  sympathetic  In  reference 
to  the  heart,  s.  4G0. 
pcrfcardluro,  ii.  597. 
uaes,  11.598. 

vesaels  within  the  pericardium,  relative  posi- 
tloo  of  the.  H.  598. 
tendinous  texture  of  the  heart,  il.  567. 
arterial  tendinous  rlnn.  ii.  587. 
attachment  of  the  middle  coat  of  the  arteries 

to  the  arterial  tendinous  rings,  11.  589. 
aurlrulo-ventricular  tendinous  rings,  ii.  587. 
tendinous  structure  In  the  arterial  valves,  11.549. 
tendinous  structure  in  the  auriculo-ventricular 
▼alves,  ii.  539. 
peemUmrOia  qftArfaetai  hrari^  ti.  599. 
Eustachian  valve,  ii.  599. 
valve  of  the  foramen  ovale,  il,  599. 
the  heart  In  Infancy,  i.  66. 
a-symmetry  of  the  heart,  Iv.  846 
HiAiT,  PHTtiouNST  or  Tat,  li.  600. 
actioo  of  the  valves,  mode  of,  ii.  600. 
rauae  of  motion  of  the  heart,  II.  610. 
constancy  of  the  action  of  the  heart,  il.  f  13. 
duratioo  of  contractility  after  death,  li.  608.    See  also 

fiacOLATION. 

frequency  of  the  hearths  action,  II.  609. 

number  of  pultaiions   In  a  minute  In  dlftrent 

animals,  ii.  6"9. 

Seealao  AsniTxiA. 

Impulse  of  the  heart,  II.  UA. 

hypotbeses  of  the  manner  In  whirh  the  apex  of  the 
heart  is  made  to  impinge  against  the  iiarietes  of 
the  chest,  il.  605. 
action  of  the  hrart  in  relation  to  the  force  of  Im- 

Klslon  and  direction  which  it  communicates  to 
p  binod,  i.  6iV5. 
IrritaMllty  of  the  heart,  il.  611 ;  ill.  99. 
opoo  what  does  It  depend  ?  li.  61 S. 
moat  Irriuble  parts  of  the  heart,  11.  607. 

ScealsO  CONTSACTILITY;   laaiTABIUTT. 

BM>vemeats  of  the  heart,  U.  603. 

systnle  and  diastole  of  the  auricles,  II.  609. 
systole  and  diastole  of  the  ventricles,  ii.  603. 
rrgularity  of  the  heart's  movements,  il.  613. 
sounds  of  the  heart-— rhythm  of  the  heart,  11. 614. 
•rst  sound,  ii.  616. 
aecosMi  sound,  li  617. 
Iniocnce  of  the  spinal  cord  upon  the  Amctions  of  the 

heart,  til.  731  & 
eltecu  of  narcotics  on  the.  111.  SO. 
wtioQ  of  certain  exiem«l  agents  on  the  vital  power  of 
the,  I.  733. 
Heast,  AftKAmiBiiefiT  or  tbi  Fiaais  or  tbb,  IL  619. 
the  fasciculi.  II.  631. 
the  hnnda,  11.  691. 
tbelayers,  il.  691. 
the  mpe.  li.  691. 
dcmonatralioo,  II.  691. 
dl»scrtlon.  il.  693. 

flrst,  terood,  and  third  sUge,  II.  699, 633. 
second  method  of.  iL  f^ty 

flrst,  second,  and  third  stage,  U.  693—635. 
recjpitiilatlon,  ii.  6'i6. 

the  teptum  ventrictilorum,  U.  697. 
tiM  right  ventricle,  il.  697. 

boondary  of  the.  ii.  638. 
cnolcal  form  of  the  heart.  It  698. 
cooatructloa  of  the  auricles,  ii.  638. 
•eptom  anricolonim,  11. 60. 


Supp, 


HbaET,  ABNOKMAL  Ck>!«DlTIOMS  or  TBB,  ii.  630. 
I.  Congenital  abnormal  conditions  11.  334.  630 ;  iv.  949. 
aberrations  of  position— ectopia  cordis,  ii.  630. 
absence  of  the  pericardium,  li.  633. 
anomalous  connexions  of  the  vessels,  ii.  C35. 
defect  of  development,  malformations  by,  ii.  631. 
displacement  or  ectopia  of  the  heart  as  a  conse- 
quence of  disease,  ii.  635. 
excess  of  development,  malformations  by,  li.  684. 
valves,  malformations  of  the,  ii-  633. 
II   Morbid  alterations  in  the  muscular  substance  of  the 
heart,  II.  636. 
aneurism  of  the  heart,  II.  C40. 
atrophy  of  the  heart,  U.  643. 
cartilaginous  and  osseous  transformations,  il.  637. 
dilatation  of  the  cavities  of  the  heart,-^tas»ive 

aneurism,  IL  640. 
dilatation  of  the  orifices  of  the  heart,  ii.  640. 
fatty  destruction  of  the  heart's  substance,  iv.  96. 
hypertrophy,  11.  638. 

simple,  1.  e.  without  change  In  the  capacity  of 

the  cavities,  il.  638. 
concentric,  L  e.  with  diminution  of  capacity,  11. 

638. 
excentric.  I.e.  with  dilatation   or  increastd 
capacitj-,<— active  aneurism,  II.  639. 
cor  bovinum,  IL  639. 
Induration,  li.  637 ;  iv  707. 
Inflammation— carditis  proper,  II.  636. 
melanosis,  11.  638. 

medullary  fungus,  enoephaloid  tumours,  11.  637. 
morbid  deposit  of  &t  on  the  heart,— fatty  degenert. 

tion,  ii.  648. 
rupture  of  the  heart,  II.  643. 
scirrhus,  ii.  637. 
suppuration,  ii.  636. 
luoercles,  li.  637. 
ulceration,  11. 687. 
III.  Morbid  states  of  the  membranes  of  the  heart,  iU  643. 
chroolo  valvular  diseases,  li.  646. 
atrophy  of  the  valves,  ii.  647. 
chronic  endocarditis,  11.  646. 
dilaUtlon  of  the  valves,  IL  647. 
osseous  deposlu,  11. 647. 
ossification,  11.  647. 

thickening  of  the  edges  of  the  valves,  II.  646. 
cysts,  ii.  645. 
endocarditis,— morbid  states  of  the  endocardium, 

iL645. 
entosoa  in  the  heart,  II.  647. 
hydrops  pericardii  or  hydropericardium,  ii.  645. 
pericarditis,— morbid  states  of  the  pericardium,  li. 

643. 
pneumopericardium,  II.  645. 
softening  of  the  lining  membrane,  Iv.  708. 
tubercular  formations,  li.  645. 
white  spot  on  the  heart,  11.  644. 
states  of  the  blood  In  the  heart  after  death,  U.  648. 
Heartbmm^  causes  of,  iU.  759,  760. 
HearU,  lymphatic,  of  reptiles,  Iv.  809. 
Hbat,  Animal,  11.  648. 

an  essential  condition  for  the  performance  of  vital 

actions,  ill.  147. 
temperature  of  the  human  body,  IL  649. 
of  Mammalia,  ii.  649. 
of  Binb.  11.  649. 
of  Reptiles,  11.  649. 
of  Fishes,  ii.  649. 
of  InsecU,  II.  650. 
of  Crustacea,  11. 650. 
of  Mollusca,  11.  650. 
gmeral  conditions  of  organisation  In  rriatkm  with  the 
production  of  a  greater  or  lets  degree  of  heat,  ill.  65a 
temperature  of  different  parts  of  the  bodv,  IL  654 

relation  between  the  temperature  oC  internal  parts, 

11.654. 
relations  In  point  of  temperature  between  external 

parts,  il.  665. 
dlffereiKe  of  temperature  aooording  lo  de|«th,  ii. 
656. 
Influence  of  external  temperature  generally,  II.  658. 
variations  In  the  temperature  of  animal  bodies  In  a 
state  of  health  Independently  of  external  tempera* 
ture,  II.  658. 
Influence  of  the  natural  temperature  of  the  air  o«  that 
ofthebody,  11.  658. 
biflueoce  of  tempernture  on  the  vitality  of  cold- 
blooded animals,  11.  673. 
Influence  of  temperature  on  the  vitality  of  warm, 
blooded  animals,  and  of  man.  la  the  states  of 
health  and  disease,  U.  674. 
effects  of  varioos  other  causes  of  modiflcatlon  In  ex- 
ternal agents,  ii.  680. 
means  for  eflectlng  a  reduction  of  anfmal  beat,  ii. 
680—689. 
aflbsioQ  of  cold  water,  li.  681. 
air,  natural  temperature  of,  II.  680. 

In  a  suie  of  motion  or  at  rest.  It.  681. 
sudden  transitions  of,  iU  6Ml. 
bloodletting.  II.  681. 
diaphoretics  and  purgatives,  il.  689. 
diet  and  regimen,  11. 68& 
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OKirBa4TiON,  female  external  orgaot^-cantinmfd. 

sebaceous  aod  mudparoos  glands  and  Tollicles 

or  the  vulva;  vulTO-Taglnal  glands,  s.  711. 
bulb  of  the  vagina;   pars  intermedia;  con. 

strlctor  vaginse,  s.  712. 
blood-vessels  and  nerres  of  the  external  or- 
gans, s.  713. 
abnormal  anatomy,  -^ 
labia,  s.  714. 
cliloris,  s.  714. 

nymphse  and  vestibule,  s.  714. 
hymen  and  ostium  vaglnst,  s.  715. 
abnormal  conditions  of  the.  In  cases  of  hermaphrodit- 
ism.   See  HsRiiaPHBODiTisif. 
GKNBR4T10N  (in  physiology),  11.  4S4. 
definition,  424. 
I.  Function  of  reproduction  generally  ooosidered,  ii. 
496. 
1.  Introductory  remarks,  Ii.  426. 
3.  theories  of  generation,  ii.  427. 

epigenesis  and  evolution,  11.  428. 
8.  spontaneous  generation  of  animals,  ii.  429. 
II.  Sketch  of  the  principal  forms  of  tbe|  reproductive 
functions  in  dUferent  animals,  ii.  432. 
I.  noD--sexual  reproduction,  ii.  432.  s.  2.  fi. 
thrte  forms  of,  s.  2,  8. 

flssiparous  generation,  11. 432, 
gemmiparous  generation,  11.  433. 
reproduction  by  separated  buds  or  sporalei, 
il.  483. 
of  the  process  of  reproduction  In   Prototoa,  or 
animals  in  which  the  sexual  distinction  has  not 
jret  been  discovered,  s.  6. 
or  the  possibility  of  primary,  direct,  or  non>pa- 
rental  production  of  animals,  or  of  so-called 
spontaneous  and  rouivocal  generation,  s.  9. 
production  of  d{s«imllar  individuals  among  sexual 
animals  by  a  non-sexual  process:  soxalled 
**  alternate  generations."  s.  12. 
embryological  development,  s.  12. 
metamorphoses,  s.  12. 
metagenesis,  s.  13.  88. 
larva,  s.  ISu 

alternating  reproduction  of — 
Erhlnodermata,  s.  14. 
Polypina,  s.  16. 
Acalephv,  s.  20. 
Mollusca,i  22. 
Salpldie,  i.  23. 
Entosoa,  s.  24. 

cystic  Entosoa.  s.  2A. 
free  tapeworms,  s.  27. 
Trematoda,  s.  2a 
Annelida,  s.  32. 
Insecta:  Aphides,  s.  33. 
general  remarks  on  alternate  generations,  s, 
13.  34. 
the  **  nurse  '*  of  Steenstrup,  s.  37. 
parthenogenesis,  s.  37. 
2.  Sexual  reproduction,  Ii.  434. 
nature  of  the  ovum,  ii.  434. 
ovum   in   general  as  related  to  the  sexual 

process  of  generation,  s.  3. 
essential   conditions  and   pheoomeoa  of  the 

sexual  mode  of  generation,  s.  4. 
relation  of  the  ovum  to  fecundation  by  the 

male  sperm,  s.  [137.] 
action  or  the  spermaiotoa  on  the  oootenti  of 

the  egg,  s.  [137.]  [138.] 
hermaphrodite  generation,  Ii.  434. 
dicBcloUs  reproduction,  or  with  distinct   in- 
dividuals of  different  sexes,  —  oviparous  and 
riviparous  generation,   il.  435.     See  also 
Ovum. 
varieties  In  respect  to  utero-gettation  and  the 

development  of  the  young,  11.  486. 
Marsupiate  generation,  ii.  436. 
Monotrematous  generation,  11.  437. 
comparison  of  animal  and  vegetable  reproduce 

tioo,  11.  437. 
synoptical  table  of  the  various  forms  of  the 
reproductive  process,  ii.  438. 
III.  Reproductive   functions    in    man    and    higher 
animals.  II.  438. 
sketch  of  this  Ainctlon  In  man,  11.  438. 

See  Ovum  ;  Utbrus  and  its  AmRDaoBS. 
organs  of  reproduction,  11.  438. 
puberty,  ii.  489. 

structural  dilTereoces  of  the  sexes,  il.  439. 
menstruation,  ii.  439.    Sef  MinaTauATiow. 
periodical  heat  In  animals,  It.  441. 
age  at  which  puberty  occurs,  11.  441. 
period  during  which  the  generative  fVinction 
Is  exercised,  ii.  442. 
variations  in  the  lower  animals,  11.  442. 
effects  of  castration,  Ii.  443. 
sexual  feeling,  11.  443. 
relation   of   reproduction   to  the  brain,  U. 


Gall's  views  of  the  connexion  of  the  cere- 
iMllom  with  the  sexual  functions,  ill. 
722  8. 


I. 


S. 


Gbnxration,  reproductive —■■■,■ 

dUtlnctlon  of  species  —  Bales.  II.  144 
functione  of  external  orgias  ef  nfnimim, 
U.445.  ^ 

erection,  ii.  448. 
IV.  Changct  conseoueat  on  fhytftol  snasi  wes.  s 
447. 
As  regards   the   feaule  chMy.—CsMsitMs, 
11.  447. 
targescenee  of  the  gwmsilte  orpm  ^N 

conception,  ill.  447. 
■pproxtmatioQ  of  the  imbtiilai  n»cBL«i 

of  the  Fallopian  tubes  to  the  mwj.  p.  «<: 
changes  in  the  ovary ;  bontlag  ef  iheCrk.i.1 

veslclea,  Ii.  448. 
fbrmatloo  of  the  oorpM  tatnoa,  U.  40. 
descent  of  the  ovum.  —  Its  smdars  kA 

changes  during  its  passage,  8. 4U. 
time  at  which  the  ovum  arrives  Is  tkt  «^ 

ma,  ii.  453. 
change  in  the  utenu  alter  cinsicfftiea,  a  4'ii 
Irregularities  In  the  descau  ef  the  enm  t 

455. 
circumstances  iniocmdng  liaUUty  is  cmet}- 

tion,  U.  456. 
signs  of  reoent  conception  hi  esmw.  i'.  4ST. 
oflce  of  the  uterus  ininseBtauiiBn,s.Ct.  m 

Utbbos. 
ofBce  of  the  uterus  in  gcstaftiee,  s.  OS. 
gestation  in  Fallopian  tube,  s.  OL 
varietlesof,  s.  821.  ' 

As  reffuds  the  male,  U.  457. 
fecundatioo.  ii.  457. 

properties  of  the  seminal  laid.  ii.  u: 
chemical  properties,  Ii.  4it. 
•permaik  aBtmalcules,  IL  431. 
table  of  their  slics 

animals,  II.  460i 
See  also  Sbibxii. 
circomstaneee  oo  which  the 
uiopeity  of  Che  smJail  I 
(1.461. 
difference  twitweeu  the  taaeiimi  ^ 

onfecundatcd  ovum.  la.  4^2. 
is  material  cositact  of  the 

ueccsaary  ?  il.  482. 
external    aod    artiflclal 

462. 
coarse  of  ttw   seeelaal  laiA  mikh  or 

female  organa,  it  464. 
nature  of  the  feeondatiag  prtetflr  . 

Hypothesis  of  an  aura,  ftc,  H.  4Uk 
general  coocIosmmis  rasBcdiai  far«^ 
Uoo,  11.  467. 
Misoellaoeoos  topics   rdatiag  to  the  pm** ' 
history  of  generaUoo,  il.  468. 
sunerfcKatlon,  U.  469. 
influence  exerted  by  parents  on  the  feiUvt 
their  oApring.  II.  470. 
I.  number  of  chltdreD  aod  reladve  propsftn  • 
the  Bsale  and  feaaale  sexes,  tt.  4^. 
causes  of  varlatloa  of  sex,  tl.  4». 
table  of  the  proporthM  of  makmflmLn 
bom  In  diflfrrent  oouatrka,!!.  471 
See  also  O^uiij  Utbbds  and  its  Apr«9»»«ia 
aettatiom.     Sea  Cnvrctfssi/   Ovisii  Urxan  uo  -^ 

ArrBHDAOBB. 

Genial  iNt>ceases,  IL  214. 
GemicMsar  oerre,  Interaal,  il.  941. 
GenicmkUe  bodies,  iii.  700. 
external.  III.  70a 
Internal,  111.700. 
their  relatioo  to  the  opik 
ganglion,  iv.  549, 550. 
Grmo$lo$9u»  muscle.  Iv.  I W.  1 ISS. 

action  and  relatioas,  Iv.  1133. 
GemtO'kifo^lQUUi  mnsde,  Iii.  505. 

action  and  relations.  111.  565. 
Ge$UoJkpcUemi  muscle,  ill.  105.  54S5. 

action  and  relations,  lU.  565. 
GmOo^crmrmi  nerre,  Il  m8B  {  |v.  761. 7CL 

crural  branch,  iv.  762. 
Oemtto-mrhuarif  organs,  motor  Inflocoee  of  the 

nerve  In  reference  to  the,  i.  46>w 
GtnitO'Urimmnf  tract  of  the  maeoos 

495.497. 
Otedtptkigm,  or  groond-baetles,  ii. 

characters  of  the  sob-tribe.  U.  898. 
OMdfo,  a  fkmily  of  Porifiva,  Iv.  65. 
charaotars  of  the  fhmlly.  It.  68. 
Oeometrm,  organs  and  singtilar 

Ul.  442. 
Grom/^i  borsarlus,  or  Canada  rat,  H 
Oeargiam  nation,  chaagas  la  the 

of,lv.  1828, 1829. 
0€9irmfe$  stereorarlos,  or  dung- 

nerToue  srstem  of.  tti.  610, 
OffMUn,  aoKomy  of,  iv.  871,  et  arf • 
f  ImM-mass,  blastoderm,  or  lenniad 
OfrmhuU  vesicle,  or  mnrn-^vX^  of  a 
II.  458, 
See  GBMiBATioii ;  Onm. 
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€irr>'mioituom,  or  arcut  Miiillt,  f.  M. 
Otbdom,  It.  196,  ei  mo.    Sm  Qdadhumana. 

orgau  of  Tolc«  of  the.  It.  H87. 
Ciddime$M  of  aiMeiiiic  |MtlenU,  Hi.  7U  C. 

mode  of  treatment  of,  Ul.  7SS  C. 
GOU.  or  branehbt,  It.  331. 

of  AmphiWc,  i.  37(1. 

of  FUhe*,  1. 64& 
€;im6rmmt*t  ligameot,  i.  ft;  i.  137. 
^'^'V^f"'*'*  Angular  and  lateral,  1.  256. 
Gtrqfi,  anatomy  of  the,  s.  5(K,  rl  fry. 

cranium  of,  a.  510.  516. 

boms  of,  ■.  516. 

akeleton  of  the,  s.  520. 

brain  of,  s.  542. 

incettine  of.  i.  539. 

ornns  and  mode  of  locomotion  of  the,  UL  454. 

priTitofthe,a.  159. 

toocae  of  the.  a  531 
Ccsxarrfofblrdi,l.  320.    See  Avn. 

ftinctioas  of,  fl.  11.  12. 

structure  of,  t.  301. 
Glabflla,  1.  729. 
Ol«^d,II.480. 

deAnltlon,  II.  480 

d<>velopment,  IL  492 ;  It.  455. 

diTialooa  and  kind*  of  glands,  11.  481. 

orfaaiaatton.  il.  481  ;  It.  455. 
blood-Tetsels,  il.  487. 

arrangement  of  their  minute  aubdiTlsioDi,  U. 

excretorr  duets,  II.  486. 

Interstitial  cellular  tissue,  11. 499. 

Intestine  membrane,  II.  489. 

Ijmphanc  Tessels,  11.  489. 

minute  structure  of  glands,  11.  481. 
simple  forma,  li.  482. 
complex  forms,  it.  483. 

nerTea  of  glands,  11.  489.    Sre  SBCRmofi. 

secreting  canals  and  excretory  ducts,  li.  486. 
situation  of  glands.  11.  481. 

S«c  KtDsiBTi  LicnaTMAL  OaoANa;  Lit**;  PaMc**A8. 
Gktmd,  Cowper*s,  ii.  422. 

In  Ifan  and  In  other  animals,  li.  422. 
Ucfarymal,  lU.  88.  784. 

Inferior,  lil.  89. 
parotid,  ill.  581.  902 ;  It.  423. 

reUtloDs,  ill.  902. 
pineal,  lii.  676, 677. 

proaute.  ii.  422;   111.  932;  ir.  146.     See  PaotTATS 
Glakd. 

relatlODs,  slae.  and  density,  ill.  933. 

capaule,  lil.  933. 

Tealoo>proat«tic  plexus  of  Telns,  ill.  983. 

proatatic  diseases.  III.  934. 
sublingual,  II.  214  ;  It.  424. 
submaxlllarr.  W..424. 
tbymoa.  It.  1087. 

ftmctions  of  the.  It.  44ft. 
thyroid.  It.  1102. 

functions  of  the.  It.  44'^. 
Ci«sA,  absorbent.  See  LTuraATic  AMD  Lact*al  Systkm. 
azIIUry  lymphatic.  111.  231. 
of  Brunn,  or  raeemoae  glands,  s.  361, 362. 
buccal,  W.  426. 
cennnioous.  11.  563. 
coogloliate,  of  Sjlriua.    See  Lymphatic  amo  Lactkal 

STrrm. 
Cowpers,  lU.  930;  It.  1247. 12ft2. 
duodenal,  s.  361, 362. 
HaTrrtian,  I.  263 ;  li.  777. 778. 
hypogastric,  or  Internal  Iliac,  1.  387. 
Ubial.  It.  426. 
of  the  larynx,  (II.  110. 

arytpnotd  gland,  iU.  110. 

epiglottic,  ill.  111. 
lenticular  of  the  stomach,  s.  324. 
of  Littre  or  If  orgagnl.  It.  1250. 
Ungual,  anterior,  It.  426. 
poaterlor.  It.  426. 
lymphatic.    See  Lymphatic  and  Lactbal  Statsm. 
lymphatic,  axilUry,  L  368L 

cerrlcal  i.  368. 

Inguinal.  I.  368. 
mammary.  U.  481. 
MeaKimian,iil.8l.82. 
mcaeoterlc.  ill.  943. 
molar.  It.  436. 
muco«ia,  of  tongue.  It.  1 140. 
of  nipple,  ill.  246. 
moplMgeal.  liL  7.'i9. 
of  PaecbionI,  1. 729.  735. 
palatine.  It.  426. 
paacreas.  s.  Rl. 
parotid,  11.481. 

racemose,  or  glands  of  Brunn,  s.  361, 362. 
sallrary,  It.  42i. 
sobsidUffy.  It.  42ft. 
sebaceous,  of  eyelids,  ill.  82. 
sebaceoua  and  muciparous,  and  follicles  of  the  TuWa, 

S.7II. 
sodorlparoua,  a.  499. 


Giandt  "ConHnued, 

superficial  Inguinal,  il.  338. 

tegumentary,  s.  499. 

tracheal,  s.  260,  261. 
secretion  of,  s.  261. 

testes,  ii.  481. 

utricular,  or  follicles  of  uterus,  s.  636. 

TuWo-Tagiua),  s.  712. 
Otandmia  innominata,  lii.  88. 
Olattdultt  concatenatae,  ill.  577. 

coiigregatsr,  iti.  89. 

Pacrhtoni,  or  cerebral  granulations,  lil.  G29.  631. 
description  of  them,  ill  644. 
are  they  natural  structures  ?  ill.  645. 

suprarenales,  seu  renes  succenturiAti.      See  Suraa- 

*BNAL  CAPSULSa. 

Tysoni  (odoriferse),  IU.  914. 
Giandult  of  Harder,  lU.  96. 
in  Mammalia,  lii.  98. 
In  Birds,  111.  96. 
In  Reptllea,  ill.  98. 
secretion  of  the,  iiL  98. 
aiandnlea  of  breasts,  iii.  248. 
Gliou  ditortdls.  s.  709. 

texture  of  which  It  is  composed,  if.  446. 
penis,  U.  434  ;  ni.914  ;  It.  985. 
corona  glandls,  Ui.  914. 

glandula  Tysoni  CrdoriferK),  ill.  914. 
meatus  urinariiu,  iii.  914. 
microscopic  anatomy  of  the  glaos  penis,  Ul.  914. 
Gia$$eriam  Assure,  1.  733. 735  ;  il.  545. 
Glaucoma^  or  pearl  animalcules,  il.  192;  It.  13. 
Giemth-kmmerai,  or  Flood's,  ligament.  It.  575. 
Glemtrid  caTlty.  I.  219.  735;  II.  340 ;  It.  573. 
of  radius,  il.  163. 

of  scapula  (sinus  articularls),  il.  157. 
of  the  llMa,  external,  il.  168. 
Internal,  ii.  1C9. 
ligament,  il.  157 ;  It.  573. 
carpal  anterior,  IL  50R. 
posterior,  ii.  50S. 
of  metacarpo-phalangeal  joioti,  IL  510. 
G/lfiMpAora,  a  genus  of  Rotifera,  iv.  401,  et  ary. 
Gliding  motion  of  J.>ints,  i.  2^6. 
Giusom*»  capsule,  Ui.  166.    See  Cdjmde  of  GUsaon;  Li- 

T*a. 
Globmle$  of  chyle,  lit  221. 

of  the  blood,  I.  404.    See  B1.000. 
of  lymph,  IIL  219. 
mucus,  ill.  483. 

Tarieties  of  the  mucus  globule.  III  484. 
distinrtion  of  the  pus  and  mucus,  iU.  484. 
Gloimltmt  of  M.  Lecanu.  1. 41 1. 

as  an  adTentitlous  product.  It.  94. 
Ghbmlm  Arantil,  or  corpus  seaamoideum,  L  223. 
GiobuM  m^or  of  epididymia.  It.  979. 

minor.  It.  979. 
Qio&mt,  or  sense  of  suffocatloo.  In  hysteria,  causes  of,  lil. 

722L.722Q. 
Qlomtridie,  a  family  of  Urrlapoda,  tlL  546,  ei  sef . 

characters  of  the  family.  III.  546. 
Giomerit,  a  genus  of  Myriapnda,  IU.  546,  et  srf . 
Otomm*  of  the  Weniels,  lii.  635l 

GloutuUkroM^  or  malignant  pustule  of  the  tongue.  It.  1156. 
Glossi'lis,  erectile,  It.  1153. 
suppuratire.  It.  1153. 
mercurial.  It.  ILH. 
GkuBO^fptglottid  folds,  UL  111 ;  I  v.  1121. 

ligament,  UL  104. 
Glouo-pkafyngral  nenre,  t.  732 ;  U.  494  ;  Ui.  707.  882.  90. 
branches,  tl.  496. 

carorid  branches,  U.  496. 
digastric  and  ttylo-hyold  branch,  li.  496. 
lingual  bTMnches.  II.  497. 
pharyngeal  branches,  li.  496. 
tonsfllitlc  twigs,  U.  497. 
origin  and  cranial  courae,  IL  494,  495. 
ganglion  jUKulare,  U.  495. 

ramus  tympanicus  nerTi  gloaso-pharyngel,  or  nerre 
of  Jacobson,  iL495. 
physiology  of  the  gloa«o. pharyngeal,  U.  497 — 500;  It. 
600. 
GloMso'UmpkgUmmt  mosde,  UI.  952;  It.  1132. 

artlon  and  relatlont.  It.  1 183. 
Glottic  dyspncM,  operation  for,  Ui.  573. 
Glottia.    See  Laxyitx. 

diseases  of  the.    See  Laxymx. 
GlottPlaggt  It.  1345.    See  VAaimis  op  Man&iiid. 
GUtw-woma.    See  LifMiNousNBsa,  Ahimal. 
Glme,  mKhod  of  obtaining,  IL  404.    See  GxukTiic. 
GtrrxAL  RiCioN  (In  surgical  anattNny),  U.  500. 
arteries,  li.  501, 502. 
boundaries,  11.  500. 
deflniUon,  II.  500. 

muscles,  nerTes,  and  Telna,  11.  501, 502. 
Glut^ml  artery,  ii.  250.  83& 

course  and  dlatributloo,  II.  833. 
Impretsioo,  a.  1 16 

muscle,  maximus,  I.  61.  177 1  U.  166.  501.  833;  s.  Il6w 
137. 
mediua,  U.  800-502.  833;  s.  187. 
minimus,  U.  601,  602.  833 ;  s.  137. 
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GlHfteat'^amtinued. 

nerve,  superior,  It.  766. 

brunches,  tv.  766. 
Inferior,  ir.  766. 
veins,  !▼.  Mia. 
GhdeHf  nutritive  properties  of,  ii.  13. 
Glffccrtne  in  the  bratn,  ill.  A88. 
Gnathottoma  «culeatum.  a  parasitic  worm,  II.  134. 

accessory  glands  of  the  digestive  sjstem  of,  II.  136. 
Gnats  (Culicidae),  ii.  867;  ill.  539. 
societies  of,  (ii.  16. 

emigration  of  societies  of  the  larvK  of.  Hi.  16. 
Goattt  anatomical  characters  of,  s.  90R.  et  sfq. 
goats'  fat,  chemical  characters  of,  11.  238. 
milkofthe,  lit.  36). 

anaWsis  of  the,  ill.  862. 
pelvis  of,  s.  157. 
urine  of  the.  iv.  1280. 
Weberlan  organ  of  the.  Iv.  1420, 1421.  1428l 
Goat-suekeryOT  night.jar,  habits  of,  iv.  679. 
GoMUt,  a  family  of  Fishes,  iii.  957. 
Goitre^  or  bronchocele,  iii.  675. 

danger  of  operations  for  the  extirpation  of  tumour  in, 

ill.  676. 
treatment  with  iodine,  ill.  576. 
goitre  hereditary,  Iii.  471. 
GoUfinck  (Frlngilla  cardualis),  nervous  system  of  the,  Iii. 

6». 
Gompkosi$,  form  of  articulation,  i.  256. 
Gomdia  of  lichens,  s,  227. 
Gomum  pectorale,  mode  of  propagation  of,  ii.  407. 

puivinatum,  mode  of  generation  of,  11.  407. 
Gonorrhma,  I  v.  12.^8 ;  s.  707. 

pathological  changes  in  the  urethra  from  this  disease, 
Iv.  1258. 
chordee,  iv.  125fl. 
hernia  humoralis,  Iv.  1258.  * 

CO* existence  of,  with  chancre,  iv.  1258. 
consequences  of  tills  affection,  iv.  1268. 
Gitose  (  Anas  anser),  pancreas  of  the,  s.  96. 
Oordfus,  or  hair-worm, muscles  of  the.  Hi.  638. 

formation  of  the  ova  and  fecundation  of,  s.  imj] 
Gorgonia  nobilis.  iv.  31. 
umbraculum,  Iv.  30. 
verrucosa,  iv.  32. 
ova  of,  s.  [127.] 
lumlnousness  of,  ill.  198. 
Oorgonocepkatt\  muscles  of  the,  iii.  637. 
Gout  In  the  larynx,  iii.  123. 

analysis  of  the  sweat  of  persons  suffering  from  goat,  iv. 

844. 
gouty  irritation  of  the  urethra,  iv.  1257. 
tophi,  or  gouty  concretions,  iv.  90. 
chemical  composition  of,  Iv.  91 . 
Grtuifian  vesicles,  or  follicles,  s.  56.  [81.] 
structure  of,  s.  660. 
form,  s.  560. 
tunics,  s.  661. 

tunic  of  the  ovisac,  s.  561. 
ovisac,  s.  S61. 
origin  ana  development  of  the  Graafian  follicle,  s. 

564. 
growth,  maturation,  and  preparation  for  dehiscence,  of 

the  follicle,  s.  566. 
rupture  or  dehiscence  of  the  follicle,  and  escape  of  the 

ovum,  s.  668. 
decline  and  obliteration  of  the  follicles,  s.  561. 
without  Impregnation,  s.  661. 
after  impregnation,  s.  663. 
changes  In,  after  sexual  union,  ii.  449. 
bursting  of  the  vesicles,  11.  449. 
dftcovery  of  the  contents  of  the,  11.  448. 
GraciliM  muscle,  s.  137. 

nerve  to,  Iv.  764. 
GraUatoreSf  or  wading  birds,  characters  of,  1.  269. 
mode  of  flight  of  the,  ill.  429. 
pelvis  of  the,  s.  169. 
Gramulrtr  excrescences  on  the  valves  of  the  aorta,  I.' 191. 
Crant/lation  of  fractured  bones,  theory  of,  t.  446. 602, 603. 
See  CiCATBix. 
development  of,  i.  62. 
Granulation^  semi-transparent  grey,  Iv.  106. 
Gramtlationt,  errebral.    See  Otanduke  Pacchiool. 
Granulrs  of  chyle,  ill.  221. 

osseous,  lil.  848.    See  Ontort  Tissub. 
Grasshopper,  powers  of  leaping  of  the,  Ul.  474. 
GraeM  uterus.    See  Uterus. 
Graviditas  interstltlalis,  i.  621. 
tubarla,  s.  621. 
tubo-ovarla,  s.  621. 
Gravitation,  law  of,  referred  to.  Hi.  141. 
Gnnt^t  centre  of,  drllned,  iii.  409* 
•pecl6c,  of  the  human  body,  til.  412. 

compared  with  that  of  air,  water,  and 
mercurv.  Hi.  412. 
Greeuianiers,  cranium  of,  I*.  i326l 
Grtgmrinat  digestive  organs  of,  s.  296. 

process  of  reproduction  in,  s.  7. 
Ore/iariams  animals.    Sea  CongregaUom  i  XtanHerJ* 
Gretf  fibres  of  sympathetic  nerve,  Til.  698. 
manor  of  the  nerves,  ill.  686. 646.  668. 
development,  I1L  648. 


Grep  matter— coniimmed. 

remarks  on  the  slmpUdtv  of  farm  of  the  dfanu  >' 
Rrey  ner«ous  matter,  ill.  619. 

pigmrat,  iii.  647.  649. 

See  Nekvocs  CsNTaBs. 
GHifithsin,  antherldium  of,  s.  221, 222. 
Grom^  region  of  the,  I.  4,  6. 
GaoiN,  RioioN  or  thi  (in  surgical  anatomy),  H.  Ml   $« 

ABDOMBIf  I  F»  MORAL  AamT  }   RUIIU. 

Groove,  Infra-orbltar,  U.  208. 

lachrymal,  iii.  90. 

mylo-hyoid,  Ii.  214. 

osseous,  for  lodgment  of  lachrymal  sac,  lil.  2A. 

of  promontory  of  cochlea,  U.  643. 

of  sacrum,  s.  118. 

sub>)iubic.  or  obturator,  s.  116. 
Grooves  of  palate  bones,  Ii.  211. 

of  ribs,  Iv.  1031. 
r7ro«iMi-bertlet,  11.  899. 
Growth  of  man,  i.  66. 

Growths,  malignant,  method  of  perfonniag  the  aaalyM  4. 
iii.  806. 

In  the  cesophagua,  ill.  761. 
GryUatalpa  vulfmris.  or  mole-rrickct,  U.  864. 

mode  of  flight  of  the.  Ul.  421. 
Grptlus  campestris,  mode  of  flight  of  ttn^.  lil.  421. 
vocal  organs  and  votre  of  the,  Iv.  IV). 
domesticus.  or  bouse-crlcket,  node  of  fltiht  d  tK 
ill.  421. 
powers  of  leaplnft  of  the,  ill.  474. 
Gryporhpnehus  puslllus,  a  parasitic  worm,  ii.  117. 
Guanehes  of  the  Canary  Islands,  langoage  of  the,  iv.  nr. 
Gmber  of  Sudan,  characters  of  th«.  fv.  1392. 
Gubemacuhtm  testis,  i.  7 ;  fv.  982. 
Guinea-pig  (Cavia),  anatomy  of  the,  fv.  372,  «tf  aef. 

mode  of  locomotion  of  the,  tti.  464. 

pelvisof  the,  s.  169. 

urineofthe.lv.  1281. 
GnrnfOHOorm,  U  617;  if.  122.     See  EnToeoA;  JVwu 

Medfnensis. 
GrtcOrt.    See  CEsomiACCi. 
Gums  (gingivie).  iU.  961.    See  aZao  Patatiae  Arck. 

vessels  and  nerves  of  the  gums,  iii.  961. 

diseases  of  the  gums.  111.  954. 
Gun'Shoi  wottods  o?  artericc*  i.  SS7. 

of  knee-joint.  III.  49. 
Omtatoru  nerve,  il.  292.  498;  Iii.  721 ;  H.  1141. 

satellite  vein  of.  Iv.  1404. 
Gut,  etymology  of  the  word,  s.  294. 

blind,  s.  aiS.    See  Orms. 

great,  s.  866.    See  Ckdon, 

straight,  s.  868.    See  Reetwm, 

See  also  Stomacb  a  no  iNTxrmat. 
Guthrie's  muscles,  ill.  930 ;  Iv.  1264. 
Gpu%nica,  a  section  of  Polygastrlc  antanaU,  iii.  6. 
Gpmnodontes,  a  family  of  Flsbes,  IU.  967.  ft  seq. 
Giftnnogramma  chrjsophylla,  protbaUtam e(  s. Sik 
Gpmnotus  electricus.  li.  81. 

intestinal  tube  of  the,  ill  981 

anatomy  of  the  electrical  organa,  IL  91. 

haunts  of  the  fish,  U.  82. 

circumsuncea  under  wblcb  It  discbanea  liatttvrt 
«.  83. 

Indian  methods  of  cs^urlng  the  fish,  H.  84. 

motions  of  the  fish  in  discharging  eleclikilj.  i.  n 

phystol'tgical  and  chemical  eflbcCa  of  Ibe  dMtisT 
11.84—86. 

productlufi  of  sparks  and  erolatlon  of  beat,*tt.  V 

results  of  expertmeots  oo  the 
organs,  il.  87. 

uses  of  the  electrical  Iboctloa,  IL  97. 

See  ELicraicrnr.  Aihmal. 
Oprodaetptus  aurictuatus,  a  cestoid 
130. 

H. 

Habenm,  or  pednndea,  of  the  pineal  glasid.  fli.  CT 
Habitations  of  animals,  instincts  deeTaH  tor  tba 


of  guiding  them  In  the  formatioD  of;  iil<  9~li- 
Hadiisch,  Intoxicating  eAKU  oC  Ir.  €80. 
Hstmadunamometer,  the,  Iv.  1060. 
Httmapiuein,  Iv.  1270. 
Ussmatocele  of  the  spermatic  cord,  Iv.  10BI&. 

encysted  bsmatoerie  of  tbe  ipumsflr  mN.  ■■ 
1003. 
ofthe  testicle,  iv.  1001 

encysted  hamatocete  of  tbe  lartkfo,  l«.  IML 
HtematomOf  cause*  of,  iv.  125. 
H«if  ATOBTNB  (or  h«matlne),  I.  41t ;  U*  SflfiL 
analyses  of,  II.  604. 

cause  of  the  red  colour,  L  421 ;  U.  SOt. 
precipitates  of,  iL  608. 
morbid  conditions,  I.  421. 
Hivmatometra, ».  697. 

Arnsfffwrfa,  L  401.  

H^tntoptoe  caused  by  a  coarse  of  merairy,  I. 
Hmmorrhagv,  alarming,  la  tmperfisct 
blood,  I.  418. 
arterial.  1. 126. 

natural  sappressloti  oC  !•  t29. 
permaaent  loppratslon  o(  I.  fil 
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IlESNU  —  eotufmrned. 

inguinal  hernia,  oblique,  lu  7'>0. 

affitctlons  which  mar  potiiblr  be  confounded  with 

It.  ti.  7»3. 
See  alio  Aboomm . 
inguinal  hernia  by  direct  detcent,  il.  7U. 
cauMC,  11.  7B5. 

bow  diitlnguUhable  fiom  oblique  hernia,  M.  7S6. 
umbilical  hernia,  il.  761. 
congenital,  II.  761. 

of  more  advanced  periods  of  life,  II.  769, 768. 
■jmptomt,  11.  764. 
Hetnia  in  particular:  ■> 

cerebri,  or  encephalocele.  111.  719;  Iv.  141.  954. 966. 

of  the  fortui  In  utero.  11.  SSd 
diaphragmatic,  of  fcetu*  in  utero,  il.  319. 
fascia  propria  of  the  hernial  tar,  i.  13. 
fascia  ftpermatica  lo  old  beruiss,  I.  5. 
fatty,  !▼.  1S9. 

of  fovtua  In  utero,  il.  919. 390. 
humoralis,  Iv.  1006. 
infantilis.  It.  lOOS. 
inguinal,  congenital,  1.  SOA;  s.  404. 
Inguinal  heniW,  external  and  internal,  i.  13. 

operations  for,  1. 16. 
inguinal,  of  f«etus  In  utero,  il.  319. 
tntercolumnal  binds  In  old  hemic,  1. 5. 
of  ovary, ».  574. 
perineal,  seat  of,  111.  9S9l 
testis.  It.  1007. 

of  tunica  Taglnalls,  encysted.  It.  1009. 
umbilical,  congenital,  1.  fl08 :  It.  950. 
congenital,  acquired.  It.  950. 
of  foHus  in  utero.  11.  319. 
of  the  urinary  bladder,  i.  395. 
at  the  crural  ring.  i.  396. 
at  the  perineum,  i.  396, 
through  the  Tsglna,  i.  396. 
of  (he  uterus,  s.  684. 
Tentral,  congenital.  It.  950. 
Miermitd  tumours  of  the  glutseal  r^on,  IL  609. 
HrropkOM^^  press  of,  ill.  631. 
Htrrinfu  an  mhabttant  nf  the  arctic  seas,  Ui.  13. 
mode  of  migrating  in  shoals,  ill.  IB. 
eyes  of.  Hi.  1009. 
pyloric  cstca  of  the,  s.  94. 
tongue  ol  the.  It.  1146. 
ilrteradelpki.  It.  963. 
ilrirrogangUata,  a  dl*  Ision  of  Mollutca,  ill.  364. 

muscular  system  In  the.  111.  540. 
H^'trromera,  a  section  of  the  order  Coleoptera,  II.  863. 

characters  of  the  section,  11.  M6\ 
Hrr^protodcm^  an  extinct  genus  of  Pacbydermata,  which 


iiiatu*  ethmoidalU,  I.  730. 
Fallopil,  L  733 ;  It.  645. 

Kilatinus,  i.  797. 
iTinianus,  11.  560. 
HlBniNATlON,  it.  764  ;  ill.  31.  157. 
definition.  11.  If  A. 
cflWrts  of  hibernation,  order  of  consideration  of  the,  ii. 

766. 
enumeration  of  hibernating  animals,  li.  776. 
I.  Ofsleep,  11,  776. 
IL  Of  the  sleep  of  hibernating  animals,  ii.  766. 

difference  between  the  neat  of  Tery  young  and  of 

that  of  biberiiaUng  animals,  li.  708.  771. 
phenomena  presented  In  the  state  of  the  reiplra* 
tion  and  with  regard  lo  the  evolution  of  heat  of 
hibernating  animaU,  11.  671.  767.  See  also  Hbat, 
Ahimal 
ill.  Of  perfect  hlbematioii.  U.  768. 
causes,  I.  263  \  II.  768. 

condition  of  the  seTeral  ftinctioos  in  hibernation, 
il.  768. 
circulation,  II.  771. 
defsecation,  11.  768.  779. 
Irritability,  11.779.  775.  n6. 
muscular  flbre,  motllitj  of;  U.  773. 
nervous  system,  il.  779. 
respiration,  II.  769. 

comparative  temperature  of  hibernating 
animals  with  that  of  the  atmoephere,  il. 
770. 
sangutHcatlon,  il.  768. 
nourishment  of  hibernating  aalmala  bj  abtorp- 

tion  of  their  own  far,  it.  1.S3. 
methods  adopted  bj  hiberuating  animals  Ibr  secu* 
ring  themselves  from  disturbance  and  excite- 
ment,  11.  TIA  ;  111  19. 
IV.  Of  rcTlvocence,  Ii.  774. 
V.  Of  torpor  from  cold,  li.  775. 

difl^rence  between  torpor  and  hibernation,  II.  775. 
See  also  iaaiTABiLiTT. 
diffrrence  between  simple  sleep  and  hibernation,  i?. 
678. 
Hibernating  ora,  s.  [117.]  [197],  [198].    See  Oti'm. 

ofRotifcra,s.[ll9]. 
Hibernation  of^planu.  111.  157. 
Hiinm  of  the  kktnev,  It  .  984. 
AllMllenalU,lT.7tl. 
Hindoo,  portrait  of  a  female,  of  Pondlcbeny,  It.  1360. 


Hindoos,  Tartety  in  the  complexion  of  the  different  races  of. 

It.  1337. 
Hip- Joint,  anatomy  of  the  (In  human  anatomy),  11.  77& 
arteries,  11.  779. 
bonea,  11.  776. 

acetabulum,  U,  776. 
head  of  the  femur,  li.  777. 
cartilage,  ii.  777. 
fibro.cartllage.  il.  777. 
ligaments,  II.  777. 

round  ligaments,  i.  951 ;  II.  778. 
capsular  ligament,  li.  778. 
motions  of  which  the  hip-Joint  is  iuaceptible.  il.  779. 
nerves.  IL  779. 
synovial  membrane,  il.  779. 
HiP-JuiNT,  abnormal  conditions  of  the,  ii.  780. 
1.  Congenital  malformations,  11.  780. 
original  luxation,  11. 7flio. 

anatomical  characters  of  the  alTectlon,  ii.  789. 
faistorr  of  a  case  of  congenital  malformation 
of  the  left  bip-joint,  with  the  anatomical 
examination  of  the  articulation,  U.  784. 
history  of  a  seomd  case,  11.  786. 

II.  Disease,  U.  787. 

InAammiUlon  of  the  synoTial  membrane  and  other 

structures,  li.  767. 
arthritis  coxae  acute,  11.  790. 

anatomical  characters,  li.  792. 
cases,  U.  790.  791. 
arthritic  coxse,  chronic  strumous,  11. 793. 
anatomical  characters,  it.  795 
c&«es,  il.  795, 796. 
arthritic  coxse,  chronic  rheumatic— morbus  cox« 
senilis, — chronic  rt'eumati*m,  ii.  798. 
anatomical  characters,  ii.  801 . 
oiuaes,  11.  798. 
history  of  the  disease,  11.  798. 

similar  disease  aflbcting  other  articulations 
(see  Elbow;  Hand  ;  Knxx  ;  Shoulobb;. 
qrmptoms,  IL  799. 

history  of  two  cases,  li.  799, 800. 
bones,  —  strumous  oeteitls,  morbus  roxK,  scro- 
fulous affection  of  the  hip-Joint,  IL  789. 
cartilages.  Inflammation  and  destruction  of  the, 

li.  788. 
**  diffbae  *  Inflammation,  case  of,  li.  788. 
synovitis  coxsb  with  periostitis,  ii.  788. 
symptoms  of  the  early  stages  of  dlseasea  of  the  hip- 
Joint,  iiU7<l  H.799H. 
Influence  of  hip-Joint  disease  upon  the  pelvis,  s.  908. 

III.  Accident,  11.  809. 

i.  fractures,  11.  809. 

1.  fracture  of  the  acetabulum,  IL  802. 

A.  fractuie  of  its  lUndus,  ii.  809. 

po»t  mortem  examination  of  a  case, 
11.803. 

B.  fracture  of  its  brim,  11.  801. 

historr  of  a  case,  ii.  803. 
i.  fracture  of  toe  superior  extremity  of  the 
femur.  11.  804. 

A.  Intra-capsular  fracture  of  the  neck  of 

the  femur,  ii.  804. 

B.  extra-capsular  fracture  of  the  neck  and 

fracture  of  the  superior  portion  of 
the  shaft  of  the  femur,  11.  805. 

C.  fk«eture  of  the  neck  of  the  femur  com- 

pllcatrd  with  fk-acture  through  the 
trochanter  m^or,  ii.  80.\  806. 
O.  fracture  of  the  neck  of  the  thigh  bone, 
with  ImpAction  of  the  superior  or 
cotyloid  fragment  into  the  cancel- 
lated tUsue  of  the  upper  extremity 
of  the  Shalt  of  the  femur,  li.  806. 
anatomical  characters  of  fractures  of 
the  neck  of  the  thigh-bone,  11.  807. 
doea  bony  consolidation  of  the  intra-cap- 
sular  fracture  of  the  cottIx  femoris 
ever  occur  ?  il.  810. 
cases,  811—814. 
li.  luxations,  li.  815. 

a.  dislocation  of  the  head  of  the  femur  upwards 

and  backwards  on  the  dorsum  of  the  ilium, 
il.  815. 
anatomical  characters,  li.  816. 

muscles,  ligamcnta,  and  bonea.  11.  HI 7. 

b.  dislocation  backwards  or  towards  the  iscbiatic 

notch,  11.818. 
anatomical  characters.  11.  890. 

c.  dislocation  upwards  and  inwards  on  the  pubes, 

il.  890. 
anatomical  characters,  11.  891. 

d.  dislocation  downwards  and  inwards  into  the 

foramen  ovale,  il.  199. 
anatomical  characters,  11.  893. 

e.  cases  of  unusual  dislocations  of  the  head  of  the 

femur,  li.  824. 

upwards  and  outwards,  li.  894. 

downwards  and  backwards,  11. 894. 
Hippoboum  equina,  or  forest-fly,  ii.  067. 
Htppoenrnpnt,  Hi.  9h6. 
Htppoatmpm*  major  (or  comu  Ammonis).  Hi.  675.  698. 

minor  (or  emot),  ill.  675. 698. 
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Jli/ipo/nanrx,  iv.  7U. 

II'l>}>ofU)lainus^  .in;il»>my  ol'lh<-,  iii.  HHO,  et  scq.    See  Paciiy» 
nr.KMA  I  A, 

stoin.K-li  <>r  the,  s   30.1. 

|i»l  vis  of  tll«',  s.   1  '>li. 
Ili]>im)  u\  or  ur<)l)rii/..K-.  acu\,  iii.  HOO, 

aii;ily!.i>  <>r.  iii.  K(to  ;  iv.  1"j70. 

ill  (lis«'a»i(l  iirin*',  iv.  i-.'S-l. 

pre>cii(i'  of.  ill  the  I)1<mu|,  iv.  jdO. 
Jl/pfntris  viil'^.iris,  drs  tl"|'iiit'nt  «>t,  «.  i'40. 
Hin  ic  ari<l,  n.  '^V.S  ;  iii.  3»>.'. 
lltrcin.  ii.  'JH.'*. 

Iliruiiiues,  (or  It'oclio.-*),  orjiaiis  and  inoilc  of  jirogrcsbion  of 
tlir,  ill.  141. 

ovum  of,  s.  [1 17. J 
Jltrudnirur.  <•)'  s  of  iln\  i.  )«',7. 

rt'>pir  ttii'ii  III  tile,  i.  171. 
Il-inr\i  ttiss  .iiitl  l<i»>  oi  voice,  ^.ul^os  of.  iii.  123. 
y/<(^',  |iarasil«>  in  tin*  miisclca  ot  ilie,  li,  T.'O. 

prh  is  ul  tllf,  S,   I'''. 

ti-fth  <>|  the,  iv.  '.•(«■). 
//.'//,(?/'  of  flic  sacriiin,  s.  I'j7. 
llxlxj'hyt/tt.  or  wnoliv  amm.ilculo,  iv.  1.?. 
II,  hitl.uri.i.  i.  lO't  ;    li.   Hi. 
H,'i>thuim  tiiliiiiosa.  ov.i  of,  p.  [i'^;'*]. 

Mijlltr'.H  (liMMvrry  of  tli<-  iiiuro[iy|c;  aperture,  s.  [I'^'>]. 

iirrvoiiN  (il.iiiMMiU  of  (?),  iii.  00'.i. 

inii»(l<  >  oi  (hr,  iii.  h'Sl . 

pin<T:iii\e  s_\^teIll  of,  ii.  410. 

aliMU'iit.iry  I'ln  il  ol".  s.  'JfJl. 

Scf   K<  niNolihUM  \  I  \, 
Jlonin/ofifri  fi,  an  oidi  r  of  Insecta,  ii.  S(,7. 

oil  uartcr.s  of  tllf  ortlcr,  ii.  b(u. 
Hdinofsiiii^lnitit,  iii.  .')3r. 

nni^nilar  sy-ltin  of  the,  iii.  .')3^. 
lli>nii>[:(iuclitttt'    nervous  ^ystelIl  of    tlie  Articulata.      Sec 

AkIK  (  I,  \1  A. 

Hoinoptfta,  an  order  of  Inporta,  ii.  S'.S. 

rliar.icttrs  of  the  ortler,  li.  kCh. 
Il'i'iru.   nut  hod    iiM-d    hy  eollt'Ctors   of   lionry   to  discover 

h«'is'  nests,  ill     i.'l. 
Ihhul,  OI   hc.i.l-fowl.  of  I'tciopoda,  iv.  171. 
Hoofs,  >triirtiir»'  o|,  IV.  -137  ;  Si.  477. 

of  llK-^Si  s         ."scf   .Si.Liri.DA. 

ol  luiminants.  s    .\?l . 

objr(  t  ol  til'-  cloven  foot,  s.  .^31. 
Ilon/,,tt  w(»rm*,  li.  I  Hi.     See  K.nto/.oa. 
HoidtiiliiDi,  or  stye,  lii.  's.'j. 
H'lnufs  (\'esp'd;e),  hafiits  of,  ii.  8Gj. 

their  liahitatioiis,  iii.  II. 
Horns,  jiaeral,  s.  1 1(). 
Hunts  of  thvrnid  (•.irtilage.  iii.  |0'.*. 
7/i*/v/// tis'«iie  of  anini.ils.  i    17. 
**  Horns."  or  adveiitli  'Us  horny  matter,  iv    ]'.V.K 
Hoi  US  of  Kuiniiiiiitia,  «itni(  ture  of,  s.  47*^.  M'l. 
Ji  >rs(\  an.itoiiiv  tif  ilie,  i\.  7i.'».      .See  ."^olii-koa. 
•it'ini.ieh  .Old  intestm- s  of  the.  s.  3ll.j. 
\\eh»Ti»M  ori-'.iM  of  the.  iv.  Ur.t. 
eaiise.s  ol  '*  ro  irin^  "  ,  f   the,  iii.  \'23. 
eoniput.iti<'H  <>l  iIk-  streiij;th  of  a  lior<e,  iii    48'*. 
elfect  of  rastratioii  on  the  cerehfllnm  ol.  iii.  'Ik?. 

and  oil  •  he  ^.-ener.il  coiiformatitm  of  llie  body  of  the, 
ii.  71:5. 
rtoeculeut  -Jirtwlli  of  the  uvea  in  tlie,  iii.  l)^. 
m.irk  of  a  stinidilmj.'  hoise,  ii.  ir,8. 
Its  su  iiuiniiiu'  ea|iatiilitie>:,  lii.  VS'J. 
{Is  rrunli' of  projies.si.in  on  land,  ui.  4'">1. 
the  walk.  iii.  \  >2. 
the  tr-t,  iii.  a:»2 
the  LMlh>p,  lii.  l.'>3 
velocity  of  the  iKUse,  iii,   153 
urine  of  ili«*,  iv.  r.'*.i7. 
H'ittent(>is,\\n'\v  general  resemblanre  to  the  Mou;:o'iaus,  iv. 
I3J3. 
their  laneiivce.  iv.  l.Vif,. 

iheir  jtliysirai  and  meiit  il  ehararU'rs.  iv.  I3r>.i 
peciili.irity  in  the  j;r..wih  ol  their  hair,  iv.  i:  37. 
their  piiyKieal  .iitd  j'syrlin  al  eliaraeterisMrs,  iv.  1343. 
the  Hiishineii  proved  to  be  a  de^'raded  ea.ste  of  Hotten- 
tots. IV    I.U3 
/f  :us,--Jtiis.  coiiiin«.ii  (MuseiffaO,  ii.  '^«'7. 
Hiirkh-bom-.  or  whistle. Imne.     See  Cor, yx. 
Huiiil/U--lnc  {  noinb'i.s  terrestri-),  ii    5*><'. 

it.oraeic  sjtirai  le  nf,  i\  .  I.V'fi. 
Hnwcral  artery,  i.  4r,'>.     .See  IIkachial  .^RTiiitY. 
//mw.  nis,  i.  'Jl»» ;  li.  <h3.  •"..>.  l.'.lt. 
eoiidyles  of  the,  I.  217. 
devefupment,  ii.  101. 
f.irm.  ii.  19 

anafoiiiie.il  neck  "f  the  hoii*'.  ii.  l.'t'l. 
^Ul>'lcal  ne«  k  of  the  hone,  ii.  l.V.t. 
tuberosity,  ;^reater.  ii.  l''!>. 
lesser,  li.  I.'i'.i. 
slnictnre  of  the  hiinierus,  ii.  K'd  . 
iiorfaee>i,  ii     l.Ml,  l«i(». 
Jraetiiie.s  of  tlie,  1.  'iX^.  .302  ;  ii.  0!). 

(raetiire  id  the  superior  extremity  of  llie.  iv.  i'*)\ . 
frulnre  of    the    sur-zir.d    le  ck    ol    the    htnneru.<i 
/irloir  the  toberosK le.,  an<(  original   line  of  jniu- 
tion  of  the  efiiplnbis  wiili  the  shall  -  f  the  bone, 
iv.  <;(»'>. 
Hwuj/it/ii!  of  iuiectS",  IV.  ]r,04. 


Hummtn^. birds f  character*  of,  i.  267. 

Humor  vitreu*  auris.  ii,  .S3y. 

Huvip  of  the  dromedary,  structure  of  the,  Ss  ■ii\. 

nnrtfiarian  sisters,  the,  iv.  VJ'l 

Huiif^cr,  pereeplJon  of,  ii.  *i-'». 

eaui>es  of,  ii.  25. 

hypotheses,  ii.  2^,  2G. 

clTect  of  the  lesion  of  the  vagi  upon  the  »«n>a.ta  q*.  . . 

Hyicnn,  dentition  of  the,  it.  951,  012. 

brain  »»f  the,  iii.  0'.»6. 
Hi/.r/ia  of  Van  Diemen"*  Land  il escribed,  iii.  26^ 
Hyatt  a.  a  genus  of  Pteropi.Hi  4.  iv.  17*. 

anatomy  of  Hyalea,  iv.  17l». 
Hyilitic  substance,  or  subttancc  of  bone,  iii.  l^T.    Srf  (>- 

sKois  Tis>rE. 
////<//(»»/ membrane,  ii.  192. 
H[i//irul  races  «if  mankind,  fertility  of,  it.  1311. 
llyhrnis,  or  mules,  ii.  44.'n 
sterility  of,  ii.  415. 

«|U.dit)es  transmitted  from  the  parcnta  to  ib«  t  trir' 
ofTsjirinj?,  li.  472. 
Httdatiii  polypi  of  the  nose,  iii    740. 
Hy>ialuii.     See  EnfoZoa  ;    Act'pfiniocytls. 
in  the  kidney,  iv.  2^3. 
of  the  human  liver,  tii.  ll'fi. 
in  the  mammae,  iii.  252. 
of  the  ovary,  ».  GI^H. 
rontainetl  in  ovari.ui  cy&ts,  ».  584. 
in  p.uK-rea*.  $.  110. 
of  the  upper  jaw-bone,  ii.  '22f^. 
Hydathien.  i\  ijim\\\  oi  Roti(«-ra.  it.  i{A,ctwq. 
ciiaracters  of  the  family,  iv.  VW. 
analysis  of  the  genera  ol.  iv.  4^4. 
Hylntnux  serta,  i.  1 10  ;  iv.  4(1.3. 

nervous  system  of  the,  iii.  *".07. 
Hydalis  Finna  of  Kudolphi,  li.  118. 

.See  Cysftcrrcus  cellulosa?. 
Htfdrias,  a  (tenus  of  Rotifer;*,  iv.  407. 
Hydra  fuses,  a  jrenus  of  I'olypifera,  iv.  23,  24. 
ovum  of,  s    [127.] 
viridis,  or  short-anned  p<»lyp,  iv.  2(i,  21. 

digestive  organs  of.  b.  "il***. 
biliary  apparatus  of,  iv.  44.S. 
jinbst.ince  composing  its  1  chIv.  iT.20. 
locomotion,  iv.  21. 

mode  of  progression  of  the,  ii.  4^2.  •V'^- 
nervous  and  muscular  ti&kUes  not  discern\t»ir,  w  '■-^■ 
tentaeuU  of,  iv.  21,  22. 
footl  of,  iv.  21. 

power  of  restoring  lost  part?^,  it,  22. 
mode  of  reproduction,  ii.  4(44  ;  iv.  2^i :  «.  17- 

ova  of  the  hydfa,  s.  18.  [12o]. 
structure  of  the  integuments  of  tlie,  %.  AM. 
H'fdrncthii'n  rosea,  ova  ol,  *.  [I  27]. 
liydraphcphapn,  a  !>ul>-tribe  of  Uoleoptera.  ii.  *"•"•- 
//^f///f/.iof  carlKJii,  con»idered  am  alimentary  sabsii:'^^''  • 
3Kr, 
pur|w>ses  fulfilled  by,  in  the  animal  econ<5a!T.  t.  3*»- 
HydT.narlfon  of  biliary  secretion,  iv.  458. 

of  corn,  s.  31i3. 
Hydru-carixnts,   or   fats,   congidenni   as    aJimeourj  fat- 
stances,  s.  3Mj.  3liO. 
Hydrocfh;  i.6;  il.  CK). 

acute,  of  the  tunica  Taginalis,  iT.  994.  ^'*- 
analysis  of  the  lluld  of  hydr«M:«'le,  iv.  i?^- 
multilocular  hydr«>eele.  iv.  91*0. 
hydro  .sarcocele.  iv.  if*j^\. 
congenital  hydrocide,  iv.  {•*)f: 
encysted  hydrocele,  iv.  <Ki7. 
ditTused  hvdrocele  of  the  .»permatic  cord,  i»    '•* 
complicat[on*  of  h}drocele,  it.  KHI. 
Hydroci-pluiitu,  i.  744. 
death  by,  i.  264. 
of  topt   s  in  utero.  ii.  320. 
congenitus.  iv.  •«.')S. 
internus,  Iv.  *».SJi. 

effects  of.  iv.  960. 
externus.  iv.  9».0. 
internus,  causes  of,  lii.  721. 

co-existence  of  h\  pert  rojdiy  of  the  brain  «iih.  in.T." 
disappearance  ol' the  convolution*  ol  thf  briiair.. -^ 

t;<*H. 

Hydrochloric  acid,  action  of.  ou  protein,  iv.  jr»4. 

on  fibrin,  it.  \'^. 
m  thod  of  determining  the  presence  of,  m  orjADH>t^ 
>taiiccs,  ii  802. 
Hydi  oclUoro-pepsic  acid,  «.  330, 

Hydntchcrrtis,  or  capybara,  anatomy  of  the.  Iv-  ^^  ^'  ^J 
Hi/drori/atiic  acid,  action  of,  on  the  vital  i>*>wer  of  ih< !'  '''•■ 

i.  723*  7«J7. 
Hudro-cnaphiilocrle,  It.  9.S<». 
Hndio^tn,  sulphuretted,  effect  of,  00  Ibc  actioo  <"  '-"^ 

heart,  i.7D7. 
Hi/dromrlra  aquatica.  It.  946  ;  «.  097. 
Hitdii.phili,  or  water-snakes,  mode  of  progre«sl<w  of  n*. 

"ill.  4.?4. 
Hydrophobia,  aff-  ctions  of  the  medulla  oblong*'*  't  '" 
722  L.  722  Q.  . 

pro<luced  bv  contact  of  morbid  Mliva  «iib  **"  **^ '' 
skin. iv.  420. 
Hydrophihaluiia^  symptoms  of,  it.  1464. 
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HKAir,  An  ATOM  t  op  trb  ~  c«Mi/mifr<f. 
left  vratride,  II.  S82. 

•sternal  surface,  li.  A8S 
Internal  lurrace,  li.  ^83. 

bieii»pld  or  mitral  valve,  li.  683. 
•rmilunar  valret.  11.  584. 
•IniiMs  of  ValMlva,  II.  S64. 
circamfrreoce  of  the  aortic  aud  pulmonarj  oriflcet,  ii. 
A87. 
measurementa,  li.  587. 
rdatiTecapadtlet  of  the  ieveral  cavltlet,  if.  685. 

nuaaureinenta,  il.  566. 
relative  dlmcoaloiu  of  the  aurlculo-ventricular  orlflcei, 

H.6R7. 
•rptimi  of  the  ventrlclet,  11.  584. 
•lie  and  weight  of  the  heart,  11.  587.  683,  noic. 
thickoeit  of  waili  ofcarlUea  of,  ii.  665. 
meMureroeotc,  li.  68^. 
stfmtimrfifftke  heart,  IL  587. 

M  icd-veMels  of  the  heart,  II.  596;  Iv.  1414. 
great  coroiunr  vein,  II.  .^96. 

•lous  of  tne  coronary  vein,  II.  597. 
■mailer  anterior  coronary  vein,  II.  597. 
■mailer  poeterlor  coronarv  vHn,  11.  597. 
venae  miiilmB,  or  relnt  or  Thebealiu,  ii.  597. 
Inner  membrane  of  the  heart,  ii.  594. 
lymphatics  of  the  heart,  II.  697 ;  Hi.  229,  230. 
moacular  tUsue,  li.  590. 
of  auricle*,  U.  693. 
of  Trntrlclei,  U.  590. 
nerves  of  the  heart.  It.  ."lOS. 

cardiac.  Inferior,  left,  and  middle,  11.  595. 
cardiac  plexus,  li.  595. 

motor  influence  of  the  sympathetic  in  reference 
to  the  heart,  a.  460. 
perteaidlum,  II.  597. 
uses,  11.698. 

vessels  within  the  pericardium,  relative  posU 
tioDofthe.  11.598. 
tendinous  texture  of  the  heart,  11.  687. 
arterial  tendinous  rings,  li.  687. 
attachment  of  the  middle  coat  of  thn  arteries 

to  the  arterial  tendinous  rings,  II.  589. 
aurieulo-ventricular  tendinous  rings.  II.  687. 
tendioous  structure  In  the  arterial  valves,  ii.6^. 
tendinous  structure  In  the  aurieulo-ventricular 
valves,  II.  589. 
peemUmriHti  qftkr/attai  krart,  II.  599. 
Eustachian  valve,  ii.  599. 
valTe  of  the  foramen  ovale,  ii,  599. 
the  heart  ha  Infancy,  1.  65. 
a-symmeCry  of  the  heart,  Iv.  846 

IU«BT,  PBTSI9U10T  OV  TBB.  li.  600. 

action  of  tHe  valves,  mode  of,  il.  600. 

caose  of  motion  of  the  heart,  11.  610. 

constancy  of  the  action  of  the  heart,  II.  f  13. 

duratioii  of  contractility  after  death,  li.  608.    See  also 

ClBCVLATIOJl. 

frequency  of  the  heart*s  action,  ii.  609. 

number  of  puUaiions   In  a  minute  in  different 

anifoals,  li.  6i)9. 

See  also  Asravvu. 

Impulse  of  the  heart,  II.  6Ci4. 

hypocbeses  of  the  manner  In  whkh  the  af^ex  of  the 
heart  Is  made  to  Impinge  against  the  parieles  of 
the  chest,  ii.  605. 
action  of  the  heart  in  relation  to  the  force  of  Im- 

Klsion  and  direction  which  It  communicates  to 
r  blood,  i.  6»5. 
IrrtUMIlty  of  the  heart.  II.  612 ;  111.  ». 
upon  what  doe*  it  depend  ?  li.  612. 
OMMt  irritable  parts  uf  the  heart,  II.  607. 
See  also  Contractiutt;  iBBiTAaiUTT. 
moveaneoCs  of  the  heart,  li.  603. 

systole  and  diastole  of  the  auricles,  li.  602. 
systole  and  diastole  of  the  ventricles,  II.  60S. 
regularity  of  the  heart's  movements,  11.  618. 
sounds  of  the  heart — rhythm  of  the  heart,  il.  614. 
flrst  sound,  li.  616. 
secosid  sound,  ii  617. 
Iniueooe  of  the  spinal  cord  upon  the  AiDCtions  of  the 

heart,  tli  721  & 
eflhels  of  narcotics  on  the.  111.  80. 
action  of  certain  extem^l  agents  on  the  vital  power  of 
the,  i.  723. 
Heakt.  AaaAiKiBMaNT  or  t«i  Fiaau  or  tub,  li.  619. 
tbefascicull.il.  621. 
the  bands,  II.  621. 
tbelayers.  II.  621. 
tbe  n*pe,  II.  621. 
dcmoostrattoo,  11.  621. 
dltsection,  ii.  621 

flrst,  second,  and  third  stage,  li.  622, 623. 
second  meChnd  of,  IL  ^^23^ 

flrst,  second,  and  third  stage,  il.  623-4»26. 
recaBltulation.  li.  6/6. 

tha  leptum  rentrtcidontm,  11.  627. 
tbe  right  ventricle,  il.  627. 

boundary  of  the,  il.  628. 
conical  form  of  the  heart.  Il  628. 
coostmction  of  tha  auricles,  ii.  628. 
Septum  aorlcalorum,  11. 629. 
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Hi  AST,  ABTinBsaAL  Conditions  or  tub,  ii.  630. 
!•  Congenital  abnormal  conditions,  ii.  334. 630 ;  iv.  949. 
aberrations  of  position— ectopia  cordis,  ii.  630. 
absence  of  the  pericardium,  il.  633. 
anomalous  connexions  of  the  vessels,  11.  C35. 
defect  of  development,  malformations  by,  li.  631. 
displacement  or  ectopia  of  the  heart  as  a  consa- 

quence  of  disease,  li.  635. 
excess  of  development,  malformations  by,  il.  684. 
valves,  malformations  of  the,  ii-  633, 
II   Morbid  alterations  in  tbe  muscular  substance  of  the 
heart,  11.  636. 
aneurism  of  the  heart,  II.  C40. 
atrophy  of  the  heart,  U.  642. 
cartilaginous  and  osseous  transformations,  ii.  637. 
dilatation  of  the  cavities  of  the  heart,— passive 

aneurism,  IL  640. 
dilatation  of  the  orifices  of  the  honrt,  11. 640. 
fatty  destruction  of  the  heart's  substance,  iv.  96. 
hypertrophy,  II.  638. 

simple,  I.  e.  without  change  in  the  capacity  of 

the  cavities,  II.  638. 
concentric,  L  a.  with  diminution  of  capacity,  ii. 

638. 
excentric.  I.e.  with  dilatatlAn   or  Increased 
capacity,— .active  aneurism,  11.  639. 
cor  bovlnum,  IL  639. 
induration,  il.  687 ;  iv  707. 
Inflammation— carditis  proper,  ii.  636. 
melanosis,  il.  638. 

medullary  ftingus,  encephaloid  tttmours,  il.  637. 
morbid  depotit  of  fat  on  the  heart,^atty  degenera* 

tlon,  ii.  642. 
rupture  of  tbe  heart,  il.  643. 
scirrhus,  II.  637. 
stippuration,  ii.  636. 
tubercles,  11. 637. 
ulceration,  11.  637. 
III.  Morbid  sUtes  of  the  membranes  of  the  heart,  li.  643. 
chronlo  valvular  diseases,  II.  646. 
atrophy  of  the  valves,  ii.  647. 
chronic  endocarditis,  II.  646. 
dilaUtlon  of  the  valves,  IL  647. 
osseous  deposits,  il.  647. 
ossification,  il.  647. 

thickening  of  the  edges  of  the  ralves,  il.  646. 
cysts,  il.  645. 
endocarditis,— morbid  states  of  the  endocardium, 

iL645. 
entosoa  In  the  heart,  11. 647. 
hydrops  pericardii,  or  hydroperlcardium,  it.  645. 
pericarditis,— morbid  states  of  the  pericardium,  li. 

643. 
pnetimopericardlnm,  ii.  645. 
sollenlng  of  the  lining  membrane,  iv.  708. 
tubercular  formations,  II.  ti45. 
white  spnt  on  the  heart,  II.  644. 
states  of  the  blood  In  the  heart  after  death,  II.  648. 
lieartbmm,  causes  of,  ill.  759, 760. 
Hearti,  lymphatic,  of  reptiles,  Iv.  802. 
Hbat,  Animal,  11.  648. 

an  essential  condition  for  tbe  performance  of  vital 

actions,  ill.  147. 
temperature  of  the  human  liody,  11. 649. 
of  Mammalia,  li.  649. 
of  Birds,  II.  6«9. 
of  Reptiles,  U.  649. 
of  Fishes,  il.  649. 
of  Insects,  11.  650. 
of  Crustacea,  li.  650. 
of  Mollusca.  II.  650. 
general  conditions  of  organisation  In  relation  with  the 
production  of  a  greater  or  less  degree  of  heat.  Hi.  65a 
temperature  of  din^rent  parts  of  the  bodr,  IL  664 

relation  between  the  temperature  of  internal  parts, 

II.  654. 
relations  in  point  of  temperature  between  external 

parU,  II.  655. 
difference  of  temperature  according  to  deiith,  11. 
656. 
Influence  of  external  temperature  generally,  II.  668. 
variations  in  the  temperature  of  animal  bodies  In  a 
state  of  health  Indeprndrntly  of  external  tempera* 
ture,  11. 658. 
influence  of  the  natural  temperatura  of  Iha  air  on  that 
ofthebody,  11.658. 
hiflueoce  of*^  temperature  on  the  vitality  of  coUI- 

blooded  animals,  il.  b73, 
influence  of  temperature  on  tbe  vitality  of  warm, 
blooded  animals,  and  of  man,  In  tha  states  of 
health  and  disease,  ii.  674. 
eOiKts  or  varimis  other  causes  of  modlflcatlon  In  9%- 
teroal  agents,  II.  680. 
means  for  eflectlng  a  reduction  of  animal  beat,  ii. 
680^682. 
aflbsioQ  of  cold  water,  li.  681. 
air,  lutural  temperature  of,  II.  680. 

In  a  state  of  motion  or  at  rest,  il.  681. 
sudden  transitions  of,  il.  6h|. 
bloodletting,  II.  681. 
diaphoretics  and  purgatives,  II*  68i. 
diet  md  regimen,  II.  681 
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IIuwu  «  amthmei. 

inguinal  hernia,  oblique,  li.  7>M). 

afflictions  which  mar  poiilblj  be  confounded  with 

It,  11.  7A3. 
Sea  alao  Abdomiii. 
inguinal  hernia  bjr  direct  detcent,  ii.  7A6. 
cauic««  II.  7M. 

bow  diftinguithable  fiom  oblique  hernia,  U.  756. 
umbilical  hernb,  it.  7G1. 
congeoiul.  il.  761. 

of  more  advanced  periods  of  life,  11.  769, 76S. 
sjrmpComs,  11.  764. 
Hamia  in  iiarticular:  — 

cerebri,  or  encephalocele.  III.  719 ;  It.  141.  954. 956. 

of  the  foKut  In  utero,  il.  SM. 
diaphragmatic,  of  foetus  In  utero,  il.  319. 
faada  propria  of  the  hernial  sac,  i.  13. 
Uad*.  spematlca  in  old  heruiia,  i.  5. 
lattir,  W.  139. 

of  fortui  In  utero,  ii.  SI9.  390. 
hamoralii,  It.  1006. 
infantilis.  It.  1009. 
inguinal,  coogenital,  1.  60A;  s.  404. 
Inguinal  berms,  external  and  Internal,  1. 13. 

nperationi  for,  I.  IB. 
Inguinal,  of  foetus  In  utero,  li.  319. 
btiercolumnal  bands  In  old  hemic,  i.  5. 
oforarr,  s.  574- 
perineal,  sent  of,  111.  m 
testis.  It.  1007. 

of  tunica  Taglnalls.  encjstod,  It.  inog. 
umbilical,  congenital,  1.  S08 ;  it.  95a 
congenital,  acquired.  It.  950. 
of  f«erus  In  utero.  11.  319. 
of  the  urinary  bladder,  1.  395. 
at  the  crural  rlnf.  i.  396. 
at  the  perineum,  i.  306, 
througn  the  mglna,  1.  396. 
of  the  utrnis.  a.  684. 
ventral,  congenital.  It.  950. 
Hfntiai  tumours  of  the  glutseal  region,  li.  509. 
HnvpkUmt^  prets  of.  Ul.  631. 
Urrritig,  ao  rahabltant  of  the  arctic  seas,  ill.  13. 
mode  of  migrating  in  shoals,  lil.  13. 
eyes  of.  111.  iC09. 
pyloric  catca  of  the,  s.  94. 
tongue  ol  the.  It.  1146. 
llneradelfki.  It.  961. 
Hefrroganmliaia,  a  dl*  Ision  of  Mollusca,  lU.  3G4. 

muscular  system  In  the,  ill.  .%40l 
H^-teromerm,  a  st>ction  of  the  order  Coleoptera,  il.  863. 

rbvaeters  of  the  section,  11.  M6^ 
fifi»protodom^  an  extinct  genus  or  Pachydermata,  which 


Ihtttu*  cthmoidalH,  I.  730. 
FallooU,  L  733 ;  It.  545. 

Sklattnos,  1. 797. 
iTtntanns,  il.  A60. 
IlunMATioir,  li.  764  I  ill.  31.  157. 
deaniUon.  11.  7^5. 
cfff«ts  of  hibernation,  order  of  consideration  of  the,  ii. 

766. 
enumeratioo  of  hibematinf  animals,  11.  776. 
I.  or  sleep,  11,776. 
IL  Of  the  slen>  of  hibematfaia  animals,  il.  766. 

diflta^nce  between  the  neat  of  Tery  young  and  of 

that  of  hibernating  animals,  li.  t\A,  771. 
pheoomeoa  presented  In  the  state  of  the  respira- 
tion and  with  regard  to  the  evolution  of  beat  of 
hibernating  animals,  11.  671.  7<>7.  See  also  Hkat, 
AmiiAL 
111.  Of  perfect  hibemaMon,  U.  768. 
raaae«,  1.  968 ;  IL  768. 

condition  of  the  sereral  ftainctkioi  in  hibernation, 
11.768. 
circulation,  il.  771. 
defacation.  11.  lf».  779. 
Irritability,  11.773.  775.  n6. 
muscular  Abre,  motility  of,  U.  773. 
nervous  system,  11.  779. 
reepiratlon,  il.  769. 

comparative  temperature  of  hibernating 
animals  with  that  of  the  atmoephere,  IL 
770. 
sangulAcatlon.  ii.  768. 
nourtohmeot  of  hlliemallng  anfanab  by  abaorp- 

tlon  of  their  own  fat.  II.  \f^. 
methods  adopted  by  hiberuating  animals  for  secu- 
ring themtelTes  from  disturbance  and  excite- 
moot,  IL  774;  ill   19. 
I\ .  Of  reTlvetccnce,  11.  774. 
V.  Of  torpor  from  cold.  IL  775. 

dUTercnee  between  torpor  and  hibernation.  IL  775. 
^8ee  also  Ubitabiutt. 
difrffvnce  between  simple  sleep  and  hibernation,  It. 

fit^rrnmiimm  ora.  s.  [1 17.]  [197],  [W].    See  Ovrif. 

aUtermaVom  of  plsnu.  Ul.  157. 

HilMsorthe  kidney.  It.  984. 

«ifa»lienaUa.iT.77|. 

«•■*•.  portrait  of  a  finnale,  of  Pondlcherry.  It.  13B0. 


Hindoos^  rarlety  In  the  complexion  of  the  different  races  of. 

It.  1337. 
Hip- Joint,  anatomy  of  the  (In  human  anatomy),  ii.  776. 
arteries,  11.  779. 
bones,  ii.  776. 

acetabulum,  11.  776. 
head  of  the  femur,  il.  777. 
cartilage,  11.  777. 
fibro-cartllage,  11.  777. 
ligaments,  IL  777. 

round  ligaments,  1.  951 ;  ii.  778. 
capsular  ligament,  ii.  77ri. 
motions  ofwhkh  the  hip-joint  is  iuscepUble,  IL  779. 
nerves,  iL  779. 
synovial  membrane.  II.  779. 
Hip-Joint,  abnormal  conditions  of  the,  11.  780. 
1.  Congenital  malformation*,  li.  780. 
orlginiU  luxation,  ii.  780. 

anatomical  characters  of  the  affection.  IL  789. 
hlstorv  of  a  case  of  congenital  malformation 
of  the  left  hip-joint,  with  the  anatomical 
examination  of  the  articulation,  il.  784. 
history  of  a  second  case,  11.  786. 

II.  Disease,  IL  787. 

inflammation  of  the  synovial  membrane  and  other 

structures,  ii.  787. 
arthritis  coxa  acute,  il.  790. 

anatomical  characters,  ii.  799. 
cases,  U.  790.  791. 
arthritic  coxc,  chronic  strumous,  11. 793. 
anatomical  characters,  it.  795 
caves,  ii.  795, 796. 
arthritic  coxae,  chronic  rheumatic— morbus  coxai 
senilis,— chronic  n  eumati»m,  it.  796. 
anatomical  characters,  ii.  801 . 
CAiises,  IL  798. 
history  of  the  disease,  11.  798. 

similar  disease  alRNrtinf  other  articulations 
(see  Elbow;  Hand  ;  Kmbb  ;  Sboolobb). 
symptoms,  a  799. 

history  of  two  cases,  11.  799, 800. 
bones,  —  strumous  osteitis,  morbus  roxsB,  icro- 

f^ilous  affection  of  the  hip-joint,  IL  789. 
cartilages,  inflammatioQ  and  destruction  of  the, 

il.  788. 
**  diffuse  *  inflammation,  case  of.  11. 788. 
synovitis  coxae  with  periostitis.  11.  788. 
symptoms  of  the  early  stages  of  diseasca  of  the  hip- 
Joint.  UL  721  H.  799  H. 
Influence  of  hlp-jolnt  disease  upon  the  pelvis,  s.  908. 

III.  Accident.  IL  809. 

I.  fractures,  11.  809. 

1.  fhwture  of  the  acetabulum.  IL  802. 
A.  fractuie  of  its  Hindus,  il.  809. 

po»t  mortem  examination  of  a  case, 
11.808. 
a  fracture  of  lU  brim,  il.  801. 
blstorr  of  a  case,  11. 803. 
9.  fracture  of  tne  superior  extremity  of  the 
femur,  11.  804. 

A.  intra-capsular  fracture  of  the  neck  of 

the  femur,  ii.  804. 

B.  extra-capsular  fracture  of  the  neck  and 

fracture  of  the  superior  portion  of 
the  shaft  of  the  femur.  IL  8((5. 

C.  fracture  of  the  neck  of  the  femur  com- 

|rticat»d  with  fracture  through  the 
trochanter  m^or.  It.  80A.  806. 
O.  fracture  of  the  neclt  of  the  thigh  bone, 
with  Impaction  of  the  superior  or 
cotyloid  fragment  into  the  canceU 
lateil  tissue  of  the  upper  extremity 
of  the  shaft  of  the  femur,  li.  806. 
anatomical  characters  of  fractures  of 
the  nech  of  the  thigh-boite.  li.  807. 
does  boor  consolidation  of  the  intra-cap- 
sular fracture  of  the  cervix  femona 
ever  occur  ?  11.  810. 
cases,  811—814. 
li.  luxations,  11.815. 

m.  dislocation  of  the  heed  of  the  femur  upwards 
and  backwards  oo  the  dorsum  of  the  ilium, 
IL  815. 
anatomical  cliaraeters.  11. 816. 

muscles,  ligameota.  and  bonea.  ii.  Hi7. 

b.  dblocatioo  backw«rds  or  towards  the  Ischiatic 

notch.  iL8l8. 
anatomical  characters.  II.  890. 

c.  dislocation  upwards  and  Inwarda  on  the  pubes, 

iL890. 
anatomical  characters,  li.  891. 

d.  dislocation  downwards  and  inwards  toto  the 

foramen  ovale,  11. 199. 
anatomical  characters,  il.  893. 

e.  case*  of  unusual  diflocatloos  ot  the  head  of  the 

femur,  11.  hm. 

upwards  and  outwards,  11.  fi94. 

downwards  and  backwards,  li.  894. 
Hipf»obo$rm  equina,  or  forest-fly,  ii.  t>67. 
Uimpoemmipmt,  ill.  9H6. 
Utjtpocmm^mM  nujor  (or  coma  Ammnnii).  Hi.  675.  698. 

nUnor  (or  ergot),  ill.  675. 698. 
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HippomaneSt  ir.  74>l. 

Hippopotamus,  anatomy  of  the,  lil.  860,  et  teq.  See  Pacby* 

DBftMATA. 

stomach  of  the,  t.  803. 

peWli  of  the,  t.  196. 
HippuriCt  or  urobensoic,  add,  lU.  800, 

analTiis  of.  iU.  800 ;  W.  1270. 

in  diseased  urine.  It.  1283. 

presence  of,  in  the  blood,  ir.  460. 
Hippuris  Tulgarls,  development  of,  s.  249. 
Htreie  acid,  if.  238 ;  ill.  862. 
Hirdn,  ii.  238. 

Hirudtnes,  (or  leeches),  organs  and  mode  of  progression  of 
the,  ili.  441. 

OTum  of,  s.  [117.] 
Himdimdm,  eyes  of  the,  1.  167. 

respiration  of  the,  i.  171. 
Hoarseneu  and  loss  of  voice,  cauces  of,  IU.  123. 
Hog,  parasites  in  the  muscles  of  the,  ii.  120. 

pelvis  of  the,  s,  166. 

teethofthe.  It.  905. 
Hollow  of  the  sacrum,  s.  127. 
Holophrya,  or  woolly  animalcule,  iv.  13. 
HolotkuHa,  I.  100  i  fl.  31. 
Hohthuria  tubulosa,  ova  of,  s.  [126]. 

Muller's  discovery  of  the  micropyle  aperture,  s.  [126]. 

nervout  filaments  of  (?),  til.  602. 

muscles  of  the,  ili.  637. 

generative  system  of,  ii.  410. 

alimentary  canal  of,  s.  297. 

See  ECHINODBRIIATA. 

HomalopUray  an  order  of  Insects,  H.  867. 

characters  of  the  order,  II.  867. 
Homi^angtfata,  iii.  537. 

muscular  system  of  the,  ili.  638. 
Homogangliate  nervous  system  of  the  Articulata.     See 

Abticulata. 
Homopterat  an  order  of  Iiisecta.  11.  668. 

characters  of  the  order,  ii.  868. 
Honey,  method  used  by  collectors  of  honey  to  discover 

bees^nesU,  iii.  423. 
HooA,  or  heaud-cowl,  of  Pteropoda,  Iv.  174. 
Hoo/t,  structure  of,  iv.  437  ;  s.  477. 
of  horses.    See  Soupsoa. 
of  Ruminants,  s.  631 . 

object  of  the  cloven  foot,  s.  681 . 
Hooked  worms,  ii.  1 16.    See  Entosoa. 
Hordeolum,  or  stve,  iii.  83. 
Hornets  (Vespidae),  habits  of,  ii.  866. 

their  habitations,  iii.  11. 
Horns,  sacral,  s.  1 19. 
Horns  of  thyroid  cartilage,  iii.  102. 
Homy  tissue  of  animals,  i.  Il7. 
*'  Horns/*  or  adventitious  horny  matter,  iv.  139. 
Horns  of  Rumlnantia,  structure  of,  s.  47K.  616. 
Horse,  anatomy  of  the,  iv.  7 1 6.    See  SoLirsuA. 
stomach  and  intestines  of  the,  s.  803. 
Weberian  organ  of  the,  iv.  1419. 
causes  of  **  roaring  *'  vf  the.  Hi.  128. 
computation  of  the  strength  of  a  horse,  lil  480. 
eflfect  of  castration  on  the  cerebellum  of,  ili.  687. 

and  on  the  general  conformation  of  the  body  of  the, 
ii.7l3. 
flooculent  growth  of  the  uvea  in  the,  iii.  96. 
mark  of  a  stumbling  horse,  il.  168. 
its  swimming  capabilities,  iii.  439. 
Its  mode  of  protrression  on  land,  iii.  451. 
the  walk,  iii.  462. 
the  trot,  iii.  452. 
the  gallop,  iii.  458 
vplocity  of  the  horse,  ill.  488 
urine  of  the,  iv.  1297. 
Hottentots,theiT  general  resemblance  to  the  Mongolians,  iv. 
1828. 
their  language,  iv.  1866. 
their  physical  and  mental  characters,  iv.  1366 
peculiarity  In  the  growth  of  their  hair,  iv.  i;437. 
their  physical  and  psychical  characteristics,  iv.  1848. 
the  Busnmen  proved  to  be  a  degraded  caste  of  Hotten- 
tots, Iv  1343. 
Homse-fties,  common  (Musctdc),  il.  867. 
Huekle-bone,  or  whistle.bone.    See  Coccyx, 
Humhte-bee {Bomhus  terrestris),  11.  880. 

thoracic  spiracle  of,  iv.  1506. 
Humerai  artery,  1. 465.    See  Brachial  AtTBkY. 
Humtms,  i.  216 ;  il.  68.  65.  159. 
condyles  of  the,  i.  217. 
development,  ii.  161. 
form.  il.  159. 

anatomical  neck  nf  the  bone,  ii.  159. 
surgical  neck  of  the  tione,  11. 169. 
tuberosity,  greater,  ii.  159. 
lesser,  11.  159. 
structure  of  the  humerus,  ii.  IGl. 
surfaces,  II   159,  160. 
fractures  of  the,  i.  218.  862  ;  11. 69. 

fracture  of  the  superior  extremity  of  the,  iv.  601. 
fracture  of   the   sur((ical   n^^ck  of   the   humertis 
bHow  the  tuberosities  and  original  line  of  junc- 
tion of  the  epiphysis  with  the  shaft  of  the  bone, 
Iv.  609. 
Hummhtg  of  insects,  iv.  1504. 


HtsmminK-birdSt  charactefs  of,  I.  267. 

Humor  vltreus  aurls.  11, 589. 

Hump  of  the  dromedary,  strocture  of  Ihe,  i.  ttl. 

Hungarian  sisters,  the,  iv.  972. 

Hunger^  perception  of,  ii.  25. 

causes  of,  Ii.  25. 

hypotheses,  ii.  2ft,  26. 
effect  of  the  lesion  of  the  vagi  npoo  the  iwwaim  «l,  ul 
899 
Hyttna,  dentltloD  of  the,  iv.  911, 912. 

brain  of  the.  111.  696. 
Hyttna  of  Van  Diemen's  land  described,  iU.  114. 
Hyalea,  a  genus  of  Pteropoda,  Iv.  178. 

anatomy  of  Hyalea,  Iv.  179. 
Hyalitic  substance,  or  substance  of  bone,  liL  48<.  See  Oi- 

8BOU8  Tissm. 
Hyaloid  membrane,  Ii.  192. 
mflfrid  races  of  mankind,  fertility  oi,  Iv.  1141. 
Hybrids,  or  mules,  Ii.  445. 

sterility  of.  il.  415. 

qualities  transmitted  from  the  pareaU  to  tki  bjt^i' 
offkpring,  U.  472. 
Hudatid  polypi  of  the  nose,  ill  740. 
liydatids*    See  Butoboa  ;  Aeepk^oeysts. 

in  the  kidney,  iv.  963. 

of  the  human  liver,  ili.  196. 

in  the  inammse,ili.252. 

of  the  ovary,  s.  698. 

contained  in  ovarian  eysts,  s.  5M. 

in  pancreas,  s.  110. 

of  the  upper  Jaw-bone,  ii.  220. 
Hydatinea,  a  omlly  of  RoCifenc  iv.  404, ctf  irf. 

characters  of  the  family,  iv.  404. 

analysis  of  the  genera  of.  iv.  404. 
Hydatina  senU,  i.  110 ;  iv.  403. 

nervous  system  of  the,  iii.  fi07. 
Hydatis  Flnna  of  Rudolphi,  IL  118. 

See  Cysticereus  cellolosse. 
Hydrias,  a  genus  of  RotifecM,  Iv.  407. 
U^ra  fusca,  a  genus  of  Polyplfera,  iv.  21, 24. 
ovum  of,  s.  [127.] 

viridis,  or  short-armed  polyp,  Iv.  2D,  21. 
digestive  organs  of,  s.  296. 

biliary  apparatus  of,  iv.  445. 

substance  composing  Us  body,  Iv.  tB. 

locomotion,  Iv,  21. 

mode  of  progression  of  the,  H.  432.  Ul. 

nervous  and  muscular  tissues  not  dueervWe,  id  vi. 

tentaeula  of,  iv.  21, 22. 

food  of,  iv.  21. 

power  of  restoring  tost  iMrCa,  Iv.  tL 

mode  of  reproductkm,  it.  408 :  iv.  22 ;  s.  17. 
ova  of  the  hydia,  s.  18.  [126]. 

structure  of  the  integuments  of  the,  s.  481. 
Hudractfnea  rosea,  ova  or,s.  [I^l* 
Hydrapkepkaga,  a  sub-tribe  of  Coleoptcra.  H.  mk. 
Hydrates  of  carbon,  coosldered  as  alimcniary  Mfetf  ■»*«  * 


886. 


.». 


purposes  fulfilled  by,  in  the  animal 

HySvearbon  of  biliary  secretion,  iv.  456. 

of  cora,  s.  898. 

Hydro-carbons,  or  (aU,  coosidefcd  as  aiimctsry  *^ 

stances,  s.  WL  890. 

Hydrocele,  i.  6 ;  11.  60. 

acute,  of  the  tunica  vaginalis,  Iv.  994.995. 

analysis  of  the  ftuid  of  hydmoele,  iv.  05. 

multilocular  hydrocele,  iv.  99& 

hydro-sareooele.  iv.  996. 

congenital  hydrocele,  iv.  £96. 

encysted  hydrocele,  tv.  997. 

diffused  hrarooele'of  the  spematk  caid.  i*  ' 

complications  of  hydrocele,  iv.  lOOL 

Hydrocepkaku,  L  744. 

dekth  by,  i.  264. 

of  ten  s  in  utero.  IL  820. 

congenltus,  I  v.  958. 

Internus,  iv.  958L 

effects  of,  Iv.  960l 

extemus,  iv.  960. 

Internus.  causes  ol^  Ili.  721.  ^ 

co-existeoce  of  hypertrophy  of  the  hnkm  vrtk  h 

disappeanmee  of  the  convolataaas  e(  the  bn>  ^  - 

698. 

Hydroekloric  acid,  action  of.  on  nrolste.  Iv.  161. 

on  fibrin,  iv.  Wt>  ^ 

m  thod  of  determining  the  presence  ef.  a  ssgiec  « 

stances,  il.  801 

Xhfdtoektonhpepsic  add,  s.  88't,  ^^   .  , 

AMrsctersM,  or  capybara,  anatomy  of  th«,b.  in  f**] 

^rocymw  add, action  of, on  tbe  vital  foatssiibsi'* 

I  723. 797. 
Hjfdro-emerpkaioetie,  Iv.  9 
Hydrogen,  sulphuretted, 

heart,  1.797. 
Hydrametra  aquatica,  Iv.  946 ;  %.  697. 
HydrupkUi,  or  water-snakea,  mode  of 

Hi.  454. 
Hydrophobia,  aff-rtlons  of  tbe  medulla 

722  L.  722  Q.  ^   ^_, 

produced  by  contact  of  morWd  satHa  nw  tfet  s^ 
skin,  Iv.  420. 
Hydropktkaimia,  sympiomi  of,  tv.  1151. 
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Ufdropi  ftitlculi  of  older  wrttertf  Hi.  58. 

pericurdii,  or  hydropericardiam,  ii.  645. 

reodlculorum  cerebri,  iv.  913. 
/hfdropmemmi4Moras,  It.  145. 
Iffdroraeku.  it.  WI,  9.^8. 

caoMt  ot.  III.  713. 
thfdrorrkma  uteri,  •.  697> 
IMro^Mrcoor/ff,  ir.  996. 
ffydroHs  piceut,  or  great  water-beetle,  11.  860. 
hptruzoa^  a  sub-class  of  Polfplfera,  ir.  t&  20— M. 

characters  of  the  suh-dass,  ir.  18.  20,  SI. 

ova  of,  s.  [1)17.] 
H^bUUe$  agilis  (gibhon),  a  genus  of  Quadrumana,  Ir.  195. 

See  QUAOBDMANA. 

•  characters  of,  iv.  195. 

Telocit jr  of  the,  Ui.  456. 
Hjfmem,  the,  s.  710. 

ortfiin,  Tarlcties,  and  signification  of  the  bjmen,  s.  710^ 
711.715. 

its  presence  ae  evidence  of  ▼Irginity,  s.  71 1. 

naes  of,  11. 447. 
Ihfwtfnimm  of  basldlosporous  fungi.  »•  994. 
Ifymtnoptera,  an  order  of  Insecta,  li.  865. 

cbsrarters  of  the  order,  li.  865. 

nerrous system  of, 111.  6 II . 
lf|w.branchiai  apparatus  (in  comparntive anatomy),  iii.  8S3. 

hyold,  Iii.  8Sa 

braDchiostpgous  raTS,  Hi.  834. 

brinchial  arches,  ill.  834. 

pharyngeal  bones,  ill.  834. 

condition  of  the  os  hyoides  In  Reptiles,  Hi.  835. 

metamorpbotls  of  the  os  hyoides,  iii.  835. 
/IpFO-cpiglouUiinn  ligament,  iii.  104. 
lAo-glossal  membrane,  or  ligament,  Ir.  1124. 
Ai«.giouus  muscle.  Hi.  105.  664 ;  i?.  1133. 

action  and  relations,  ill.  564 ;  It.  1 133. 
/iMsthyroid  articulation,  Iti.  103. 
AVo-tbyroldea  Uteralia  linmenU,  Hi.  104. 
/feo-tbyrold  muscle,  iii.  102, 
nifotd  apparatus  of  Ruminantia,  s.  596. 

artery,  iv.  1141. 

bone, iU.  105 :  iv.  1193. 

relations,  ir.  1193. 

basia  or  body,  Iv.  1 193. 

oomua,  greater.  It.  1124. 
fesaer.  It.  1194. 

strocture,  i  v.  1194. 

developmetU,  It.  1194. 

necrosis  of  the.  It.  1169. 

system  of  muscles,  iii.  549. 
Hjfwdemk  brancrh  of  the  lingual  artery,  I.  486. 
of  the  thyroid  arterr,  i.  485. 
Hfraeoiktrimm,  an  extinct  genus  of  Pachydemata,  which 


HfroM,  aoaioamj  of  the.    See  Pacbt  dbemata. 
ih/ptrcki  vmtaluptg.  It.  1461 . 
lijfpenemia  (In  morbid  anatomy),  U.  895. 
varieties,  11. 896. 
ofbraio,  HI.  790C. 
of  the  digestive  canal,  s.  408. 
of  Fallopian  tubes,  s.  691. 
of  the  tissaaes  of  the  ovary,  s.  574.  576. 
Bpperge9tke$im,  or  Increased  sensibilitr  of  touch,  W.  1 184. 
HTPtaTBOPBT  (In  morbid  anatomy),  II.  896;  It.  1158. 
Hppertrapkg  oi  adipose  tissue  of  mammae,  Iii.  254. 
of  bones  of  the  lace,  U.  980. 
oftbe  brain.  Hi.  719. 
of  the  cranium,  1.  745. 
oftheeplsluttis.  iH.  199. 
of  the  heart,  U.  638. 

coneentric,  i.  e.  with  dlmlnntlon  of  capacity  of  tha 

cavities,  H.  638. 
ezoentric,  i.  e.  with  dilat^ion  or  Increased  capa- 
city of  the  cavities,  active  aneurism  of  the  heart, 
11.639. 
simple,  i,  e.  without  change  In  the  capacity  of  the 
cavities,  ii.  638. 
of  the  heart  at  birth,  case  of.  U.  334. 
of  the  intestinal  canal,  s,  418. 
ofthe  liver.  iH.  188. 
of  oervea.  Hi.  790  Q. 

of  organs  of  nutrition,  or  Increased  nutrition.  111  751. 
of  the  ovary,  s.  573. 
of  fiancreas,  s.  108. 
of  the  prostate  gland,  ir.  154. 
ofthe  scroium,  iv.  1014. 
of  the  spinal  cord,  ill.  714. 
oi  the  thymus  gland  a  hypothetical  canae  of  spasmodic 

croup,  Ui.  194. 
of  the  thyroid  gland,  Iv.  1 1 14. 
of  uterus,  a.  687. 
%P*oaVcrfrf,  or  thread  f^Qgi,  reproductive  sptem  of, 

s.  9M. 
ny^moiie  experiments,  Iv.  683. 695, 696. 708. 
IVpnrfcNsdf  M,  I.  4. 
Hfpcgmttrie  nerve,  ill.  918. 

•rtery,  or  mtemal  lilac,  k  386. 
glands,  I.  387. 
fhpogmatrie'fHe%^  of  nervea.  i.  181 ;  HI.  918;  iv.  989; 
S.  499.  603.  641. 
Inferior,  s.  430. 
nnM^mttric  region,  i.  505. 


Hjfpoi^astrnim,  L  4. 

iliac  region,  1.  4. 

pubic  region,  1.  4. 
Hmgtouai^  or  ninth  pair  of  nerves,  iii.  6^.  707.  721 ;  ir 

Hypomomeuia  variabHis,  ovum  of,  s.  [113.] 
}ufpopion  or  onyx,  H.  903 
IfypospadiM^  iii.  918 ;  iv.  1256. 

cases  of,  if.  152. 
f^ppmpfyiMiMU,  or  potoroos,  a  genus  of  Marsuplalia,  ill 
265.  et  seq. 

characters  ofthe  genus,  iii.  265. 

species,  iii.  265,  '^66. 
IfytiprummmB  urslnus,  a  species  of  Marsuplalia,  iU.  265. 
agstena^  causes  of  the  globus  or  peculiar  sense  of  suffoca- 
tion In,  HI.  722  L.  722  Q. 
HyUeroeeU,  s.  684. 
Mfsttroiosiat  s.  683. 

ajfstri*  crlstata,  or  common  porcupine,  anatomy  of  the,  iv. 
879,  ef  Mtq. 

dorsata,  or  urson,  anatomy  of  the,  iv.  377,  et  teg. 

preheosills,  or  cuendu,  anatomy  of  ibe,  Iv.  377,  ei  ttq, 

I. 

/ce,  applied  along  the  spine,  in  cases  of  muscular  disturb- 
ance, ill.  Ti\  H. 
Ickmewntm  flies  (Pupophaga),  ii.  865. 
wings  ofthe.  Hi.  4nw 

powers  of  flight  ofthe,  iii.  423. 
arrangement  of  Cowper's  glands  in  the,  li.  423. 
Ickmeumonidte.  H.  866. 
IdUkinet  chemical  composition  of,  s.  [141.1 
lektkudme^  chemical  composition  of,  ■•  [141.1 
lekikvUne,  chemical  composition  of,  s.  [l^lJ 
Icktkfdma^  a  family  of  Rotifera.  iv.  401,  et  $eq, 

characters  and  genera  of,  Iv.  401,  et  seq. 
IdUkydinm^  a  genus  of  Rotifera,  Iv.  401,  et  aeq. 
Jchikifology.    See  Piscu. 
IdioU,  brain  of.  Hi.  588. 718. 

amaU  amount  of  phospborus  In  the  brains  of  idiots,  iU. 

588. 
analysis  of  cerebral  matter  of  idiota,  IU.  5S8. 
changes  which  take  place  in  the,  ill.  719. 
fbsion  ofthe  hemispheres  together.  Hi.  719. 
absence  of  the  transverse  commiasurea.  111.  719. 
causes  of  Idiotcy,  lil.  719. 
tgmama  tuberculata,  iv.  265.  899. 
pelvis  ofthe,  s.  ITl. 
teeth  of,  iv.  892. 
Intanidm^  a  family  of  Reptiiia,  iv.  265,  et  $eq. 
htneModom^  teeth  ofthe.  fv.  891—894. 
iZro<secail,  or  lleo-oollc,  valve,  s.  363. 

-colic  artery,  1. 195,  196;  s.  379. 
lUmm,  H.  10;  s.  341, 342. 

development  of  the.  s.  402. 
lUAC  AaTBBiia,  11.  897. 

primitive  iliac  arteries,  common  iltaca,  11.  897. 
CMrlgln  and  course,  li.  897. 
relationa,  U.  828. 
also,  II.  827. 
internal  Iliac  artery.  IL  838. 

origin  and  course,  li.  K26,  899. 
internal  branches :  — 

1.  ilio-lumbar  artery,  H.  8M. 
9.  lateral  sacral  artery,  11.  830. 

8.  middle  hsmorrhoidal  artery,  II.  830. 

4.  vesical  arteries,  II.  830. 

5.  umbilical  artery,  li.  830. 

6.  uterine  artery,  11. 831. 

7.  vaginal  artery,  ii.  K3I. 
external  branches :  — 

I.  obturator  or  thyroid  artery.  M.  831 . 

9.  gluteal,  or  pouerior  iliac,  artery,  II. 

833. 

8.  lachiatic  artery,  H.  83.1. 

4.  internal  pudie  artery,  IU  834. 

branches :  — 
external  hsmorrboidal   arteriea, 

11.83.%. 
perineal  artery,  II.  833. 
artery  of  the  corpus  cavemosum, 

11.836. 
wte^  of  the  dortom  penis,   H. 

external  Ulac  artery,  II.  837. 

origin  and  course,  U.  837, 838. 
relations,  coverings,  coooexloos,  li.  837. 
branches:  — 

anterior  or  dmimflex  Ulac  artery,  II.  842. 
epigastric  artery,  IL  849. 
methods  of  operation  for  the  ligature  of  the  external 
iliac  arteries,  IL  844. 
comparative  merits  of  the  different  methods,  11. 
846 
operatiooa  for  the  ligature  of  the  internal  Iliac,  H.  848. 
ligature  of  the  primitive  lliae,  H.  849. 
tlieu  abscess,  case  of,  H.  798. 

faicia,  I.  II,  19.  14  ,  H.  931.  940.  838  i  a.  138l 
1.11. 
external,  s.  1 15. 
Internal,  s.  117. 
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Iliac  glandt.lntenul,  or  bypogaitric,  i.  387. 

regloni.  i.  4. 

or  auricular,  articular  furflice  of  lacrun,  s.  1 19. 

iplne,  posterior  luperior,  1. 115. 

tuberosity,  ».  1 17. 

teln,  commoD,  right.  It-  141Z 
left,  if.  1412. 
collateral  branches.  It.  1419. 

extrrnal.  11.  838 ;  iv.  1412. 

Internal,  ill.  933,  934;  It.  1412. 
lUacuM  muscle,  11.  166;  i.  137. 

Internus,  1.  II. 
//fd-abdomlnal  muscle,  1. 
//to-hTpogastric  nenre.  It.  761. 
7iu>-ligameiit,  1. 124 
/^'o-lumbar  arterj,  ii.  250. 829. 

distribution,  li.  830. 
//io-Iumbo-costi-abdominal  muscle,  i.  6. 
//'o-pectlnral  Imminence,  s.  116. 
//fo-pectineal  line,  a.  117. 
i/io-pubUcosto-abdominal  muscle,  1.  5. 
//lo -scrotal  nerTe,  It.  761. 
//NUN,  IL  500  ;  s.  115. 

ala  or  wing  of  the,  s.  115. 

crest  of  the,  s.  114. 

deTclopmeot  of,  a.  120- 

horisoutal  ramus,  or  body,  of  the,  s.  116. 

peritoneum  of  the,  ill.  943. 

spinous  process  of,  posterior  superior,  s.  1 15. 

superior  curTed  line  of  the,  s.  114. 
Imago,  the,  or  perfect  state  of  io«ects,  ii.  880. 
Imbecilitff  preceding  death,  i.  799. 
Jmprestum^  deltoid.  It.  571. 

gluteal,  s.  115. 
JmjmJMe  of  the  heart,  11.  604. 
Inanition^  syncope  by,  1.  797. 
Incident  nerres,  iii.  7'/0  II. 
Incineration  of  organic  substances.  Hi.  794. 

method  of  performing.  Iii.  794,  7!l5. 
Incisive  bone,  or  intermaxillary,  ii.  310. 

canal,  ii.  208 

foramen,  il.  208. 
Indntra  aceUbuli,  ii.  776. 

helicis.  11.  651. 

mijoris,  s.  Santorlni,  muscle,  H  5.'^3. 

semilunaris,  lunula  (coraooid  process),  it.  156. 
Incubation     See  Ovum. 

instincts  guiding,  of  birds,  lit.  14. 

Crustacea,  i.  785. 
Incubutt  or  nIght-mare,  It.  648. 
Incus,  or  anTil-bone,  il.  646. 

development,  11.  fSO, 

abnormal  conditions,  il.  561. 
India^  Tariety  in  the  complexion  of  the  dilTerent  races  of. 

It.  1336,  1337. 
Indian  Archipelago,  luhabltanU  of  the.  It.  1363. 

elephants,  ill.  856.    See  Pachydbrmata. 

ink,  the  Chinese  pigment  so  called,  i.  536. 
Indicator t  or  extensor  proprius  prlmi  digit!  maniu,  muscle, 

ii.  370. 
Indigestion,  causes  of,  1.  416. 

Indo-European,  or  Indo-Oermank,  races,  cbaracteri  of.  It. 
1348. 

languages.  It.  1347. 
Induration  of  the  human  body,  1.  81. 

of  the  muscular  substance  of  the  heart,  U.  637. 

of  pancreas,  s.  109. 

of  the  spinal  cord,  iii.  714. 

See  SOFTBNINO  AND  INDURATION. 

Inferobranckiaia,  11.  377.    See  Gaitbropoda. 
/t0'a-claTtcular  nerTes,  It.  755. 
/i^a-costales  muscles.  It.  1056. 

action.  It.  1066. 
/f»^«-maxillary  nerTe,  It.  548. 
/Vro-orbltal  artery,  i.  490  i  li.  227 ;  Ul.  98. 733. 

nerTe,  11.  984. 

filaments  of  nert es,  It.  547. 

Tein,  It.  1404. 
/V^-a-orbiUr  canal,  II.  206. 

or  canine  fossa,  II.  207,  206. 

groOTe,  il.  208. 
/ji/'rtf-ipinal  artery.  It.  435. 
I^fra  iplnatus  muscle,  1.  217 ;  It.  436. 
/i^a-trochlear  nerTe,  ii.  989  ;  Hi.  93. 

branch  of  naaal  nerTe,  ill.  78.5. 
Infundibulum  of  base  of  brain.  111.  708. 

uf  rorhlea,  II.  532. 

of  kidney.  It.  93H. 

of  nasal  fossa,  i.  731 ;  ill.  725. 

or  paTlllon,  of  Fallopian  tube,  a.  601. 

of  right  Tentrtcle  of  heart,  ii.  561. 

of  Rosslf  nol,  s.  964.  268. 

of  Cephalopoda,  1.  517.    See  CmiALOPODA. 
Infusoria,  theory  of  the  flrst  origin  of,  U.  41'0. 

organs  of  ctrcul.«tion  In,  1.  654. 

dige«liTe  organs  of,  s.  295. 

respiratory  moTements  of,  It.  1018. 

spermatosoa  in.  It.  499. 

OTaofa.  ri29.] 

lia  of  Infusoria  possessing  the  property  of  lumhWMia- 
ne»s.  Hi.  198.  r    •-    / 

'^ri'aandegesu,  s.  382.    See  Aotf . 


Ingestion,  analysis  of  the  Tarloas  acts  of,  W.  711 1. 
Ingluvies,  craw  or  crop  of  birds,  1. 317 ;  •.  ilfl.  &<«  Aui 
functions  of,  iL  U. 

of  Insects,  s.  298. 

structure  of  the  tngluTlea  of  Rnmiaaatla,!.  W. 
Inguinal  canal,  L  7, 8.  12. 

{[lands,  superficial,  11.  238. 
ymphatlc  glands,  1.  368. 
nerTe,  internal.  It.  762. 
pouches,  external  and  Internal,  L  13. 
ring,  11.840. 841. 

hernia,  congenital.  I.  508 ;  s.  404. 
of  foetus  in  utero,  11. 319. 
Ingumo-cutaneous  nerre.  small.  It.  761 
Innominata  Artkria  (human  anjtoioy),  ilUO,  m  '• 
It.  1107. 
anomalies.  II.  852. 
ligature,  II.  852. 
relations,  ftc^  U.  850. 
left.  It.  819. 

surgical  operatlona  connected   with  the  iBaoni.- 
artery,  ill.  580, 581. 
Innominate  bone.  U.  776 ;  s.  Il4w 
ltaoSce,s.  114. 
border,  superior,  s.  114. 
anterior,  a.  1 14. 
Inferior,  s.  1 14. 
posterior,  t.  114. 
surface,  external  or  femoral,  $.115. 

acetabulum,  or  cotyloldl  ctvitT.  1. 1>< 
descending  raauu,  or  body,of  ibr  .ir  •  - 

s.  116. 
horiaontal  ramiia,  or  body,  of  tlM  '  > 

a.  116. 
ascendiig  ramus  of  the  lechiiim.  •  '  ■ 
descending  ramus  of  tbe  pokto.  i.  \  ^ 
obturator,  or  thyroM.  foramfo. »  i 
aub-pubic,  or  obturator,  groot r.  *    « 
internal,  or  pelTlc,  surfisoe.  s.  117. 
iliac  tuberoaity.  a.  117. 
aacral  or  auricular  sttrfaee,  s.  117. 
Internal  iliac  fossa,  s.  117. 
Uio.pectlneal  line,  s.  117. 
Internal  structure  of  the  Innominate  boar  • 
dcTelopment  of  the  Innominate  booe^  ••  1'' 
fractures  of  the,  s.  209. 
Innominaie  fossa,  ii.  5Sa 
gland,  ill.  88. 

fine,  or  Unea  illo-peetlnea,  a.  127. 
Teins,  It.  1408. 

right.  It.  815,  81&  1408. 
left.  It.  1408. 

collateral  branches.  It.  1408. 
Ink-hag  of  cuttle-fish,  I.  534  ;  It.  453. 
Inorganic  analysis.    See  Oroanic  AnaLTfia. 

nuclei  of  intestinal  calculi.  It.  84. 
InsaUmtion  of  food,  process  of.  s.  Vt. 
function  of  the  tongue  in.  It.  1158. 
INIBCTA,  1.110;  ll.l>53. 

ancient  and  ro<idern  claaslflcatloo  of  lasecu 
character  of  the  class,  i.  246 ;  ii.  859. 
Swammerdam*s  diaaectiona  of 
Hi.  317. 
definition,  il.  803,  854. 
table  of  tbe  arrangement  of  Inaecta 
system  of  Mr.  Stephens,  U  88CL 
Sub-dasa  I.  Mandtbulata,  f L  M9. 
Ord.  1.  Colcopiera.  ii 

II.  Dermaptera,  U.  Kl. 

III.  Orthoptem,  tt.  864. 

IV.  Nettiopierali.  864. 
V.  Tricboptera,  Ii.  Ki. 


iaasd  n 


A 


.1 


VI.  HymenopteraL  11.  MV 
VII.  StrepsipCMm.  II.  i6&. 
Sub-clasi  II.  HausteilaU,  U. 


Ord. 


U. 


LeptdopCera, 
DIptera,  il. 
Uomaloplcra,  Ii 
Aplianlptern.  U. 
Aptera,  IL  868. 
Hemlpcera,  U.  86A 
li  — 


VIII. 
IX. 
X. 
XI. 
XII. 
XIII. 
XIV. 
difllerent  states  of  existence,  it 
the  egg,  IL  869. 
tbelarTattl.869- 

external  anatomy  of  the  Urra.  ti 

exttfnal  anatomy  of  the  b«a4,U 

organs  oC  ioeomotion.  11.  878 ;  u* 

mode  of  progrcsaloo  oC  tbe 

lU.  441. 

mode  of  progression  of  tW  f^ 
IIL44I. 
growth  and  diantaaof  the 
S39i 
tbe  {Mipa,  nymph,  aorriia, 
the  tmago  or  p«rrect  statcLjL  Ma 
cireulatorr  system,  1.  651 ;  U.  978. 

the  heart,  or  great  dorsal  ?< 
generatiim,  organs  of.  11.  441.  980l 
OTa  of  InsecU,  s.  ti  10.] 
apennatosoa  of  Inaecta,  It. 
mode  of  reproduction  of.  s. 
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drrmo^deton,  li.  881, 

ill  chemical  compociiion,  —  chitlne  or  fnto- 

moline,  ii.  881. 
\U  tbirtMn  segnenU,  11. 883. 
abdomen.  U.  918. 
artlculationi,  II.  883. 

bead,  table  of  ihe  parU  and  append*^  of  the,  IL 
88A. 
account  of  these,  ii.  883. 
anlenn»,  ii.  890. 
derelopment  of  the  head,  il.  S09, 
internal  parti  of  the  bead,  ii.  898. 
mandlnlrt,  il.  868, 
maxillc.  II.  889. 
Dioath,  U.  897. 
locomodon.  organt  of,  ii.  9S4 ;  iti.  449. 

aberrations  of  forms  in  the  organs  of  loco- 
motion, ii.  933. 
legs,  ii.  931. 
wings,  II.  924. 

articulation  of  the  wings,  il.  926. 

file,  ii.  928L 

netiratioo,  or  distribution  of  the  trachese 

in  the  wings,  il.  9a(>. 
use  of  the  wings  of  Insects,  ill.  A39. 
powers  of  Sight  of  Insects,  ill.  419.    See  Mo- 
tion, Animal. 
powers  of  leaping  of  insects,  ill.  475. 
velocitj  of  predaceous  insects.  III.  443. 
loconotlve  powers  of  aquatic  Insects,  ill.  434. 
thorax.  It.  911. 

meso-thorax,  ii.  914. 
neta-tborax.  il.  9l4w 
pro-ihorax,  11.  914. 
UbIeofparU,  II.  913. 
muscular  system,  ii.  934 ;  lit.  538. 
muscles  of  the  larva,  ii.  935. 

of  the  perfect  insect,  ii.  939. 
nerfoos  system,  il.  949 ;  ill.  609. 

development  of  the  bruin  and  nervous  system. 

U.  963. 
nervous  system  of  the  larva,  11.  943. 
nerves  of  the  head,  11. 94ft. 
of  the  thorax,  II.  945. 
of  the  abdomen,  11.  946. 
nenrotts  system  of  the  perfect  Insect,  1 1. 948. 
distribution.  II.  955. 
structure,  Ii.  9^2. 
organs  of  hearing,  ii.  961. 

smell,  il.  962;  Iv.  70a 
touch,  11.  961. 
vision,  ii.  960. 

optic  nerves  of  the*  compound 
eyes  of  insects.  111.  775. 
nntrltioii,  organ*  of,  il.  965. 

alimentary  canal  of  larva,  Ii.  966 ;  s.  898. 

appendages  of  the  canal,  II.  973. 
alimentary  canal  of  perfect  Insect,  II.  905 ;  s.  998. 

appendages  of  the  canal,  II.  965. 
biliary  apparatus  of,  Iv.  446. 
ingiuvles  or  crop,  s  298. 
glitard.  s.  398. 
stomach,  i .  89H. 
bcpatk  coca  of,  lU.  174. 

salivary  gUnds  of  Insects.  Iv.  431. 
tongues  of  Insects,  Iv.  1 142. 
mucous  coat.  II.  966. 
muscular  coat.  11.  965. 
peritoneal  coat.  11.  965. 
adlnose  tissue,  ii.  97.1. 
anal,  or  proper  urinlferous  organs,  U.  975. 
mplratioo,  organs  of,  II.  982. 

function  of  rrspir«tiun,  ii.  987.    See  Rispibatioii. 
Msvte,— retpiratory  movements  of  Insects,  Iv.  1019. 
tcgumcntary  appendagesr-  hair,  scales,  spines,  II.  993. 
temperature  of.  11.  650. 
hermaphroditism  among,  U.  731. 
'■■era  —  lUt  of  insects  possessing  the  property  of  luml- 
nousaesa,  ill.  197.    See  LoMiNOUSNiaa,  Anihsi. 
dormant  vitality  of.  III.  157. 
eflbct  of  ffaar  on  some  of  the,  ill.  7. 
.  electrklty  of  some  Insects,  il.  82. 
liMttnct  of  congregation  of  insects,  ill.  I& 
imperfect  societies.  111.  16. 
for  society  alone,  ill.  16. 
of  male*  in  the  pairing  season,  lit  16. 
for  emigrating  together,  iii.  16. 
for  feMltng  together.  111.  16. 
X  '         for  some  eommoti  work  advantageous  to  the  com- 
^  •  mnnity.  lU.  16. 

occasional  association,  ill.  17. 
:  ^^     Iwttnets  guiding  insacU  In  procuring  food.  ill.  7. 
,pr^        laMlacu  guiding  them  In  the  construction  of  tbelr 
II.  ^r      habiutloos,  ill.  9. 
i  cii^   ^  habitations  of  **  perfect  societies  of  inserts.**  ill.  1 1. 


V'- 
I  If'* 

H 


:r*" 


•BcnvoBA,  a  group  of  Mammlferous  animals,  11.  994. 
fiyaillea,  U.  $94. 

Brinaceada,  or  hedgehog*.  IL  994. 
Soncidsr,  or  shrews.  Ii.  991. 
Talpid*.  or  mole*,  il.  994. 
Tupaiad*.  or  Tupala  family.  U.  994. 


Insbctivora  —  oonifmtud. 

digestive  organs,  11.  1000 ;  s.  302. 
teeth,  II.  1000. 
thymus  gland  of,  Iv.  1096. 
muscles,  11.  998. 
nervoiu  system,  IL  1003. 
osteology,  ii.  995. 

pelvis  or,  s.  164. 
reprodurtion,  organs  of,  ii.  1006. 
Weber ian  organ  in,  iv.  1417. 
tegumentary  system,  IL  1004. 

provisions  afforded   by  the  Creator  for  Insccttvora 
during  winter,  11.  764. 
InteMSom,  or  perching  birds,  characters  of,  t.  267. 
Ituommio,  Iv.  686. 

serious  consequences  resulting  from,  iv.  686. 
Inspiraikm  and  expiration,  comparative  force  of  muscular 

movements  of,  iv.  336.  1060.    See  Rbbpikation. 
Inttep^  the,  i.  147 ;  li.  339. 
Ininda  of  Reil.  liL  696. 698. 
Instinct,  ill.  I. 

characteriitlcs  of  the  phenomena  of  instinct,  ill.  4—6. 
influence  of  external   conditions  in  producing  new 

instincU,  iv.  1303 
definition,  Iii.  1. 

the  reason  of  man  compared  with  the  instinrt  of  the 
lower  animals,  iii.  3,  et  uq. 
1.  Iiultncts  designed  for  the  preservation  of  the  Indi- 
vidual, ill.  7. 
1.  for  defence  and  offence,  Iii.  7. 
3.  relating  to  the  procuring  of  food.  ill.  7. 

3.  in  the  construction  uf  habitations,  111.9. 

4.  connected  with  hibernation,  iii.  11. 

and  support  of  olT- 


11.  Instinct*  for  the  propagation 
spring,  iii.  13. 


^ 


1.  migration,  ill.  IS. 

3.  choice  of  place  for  the  deposit  of  ova,  ill.  14. 

3.  nidification,  iii.  14. 

4.  incubation,  ill.  14. 

5.  procuring  nourishment  and  protection  for  the 

youne,  ill.  15. 
III.  Instincts  relating  to  ihe  welfare  of  the  race  or  of 
the  animal  creation  generally,  ill.  15. 
common  to  man  and  brutes,  iii.  15. 
motives  of  action  contrasted  with  intellert,  ill  16. 
congregation,  iii.  16. 

Imperfect  societies  of  insects,  ill.  16. 
for  socletv  aloiM,  iii.  16. 
of  males  in  the  nislring  season.  III.  1& 
for  emtgratton,  iii.  16. 
for  feeding  together.  Hi.  I& 
for  some  common  work  advantageotu  to 

the  community,  iii.  17. 
of  the  higher  antmuls  for  varlocu  purpoaes, 
iii.  17. 
perfect  sodetlea  of  insects,  as  ant*  and  bee*, 

ill.  18. 
deviations  of  the  Instinrts  of  insacta,  and  their 

accommodation  to  circumstances.  Hi.  19. 
reason*  for  considering  the  actions  or  ants  and 
bees  as  the  result  ol  instinct,  not  of  reason- 
ing, iii.  30. 
Instances  of  actions  of  the  lower  animals  In 
which  short  processes   of  reasoning  seem 
to  have  iMen  c«)ncerned.  Hi.  21—33. 
acquired  instincts.  Hi.  33. 
instinrt  viewed  with  respert  to  the  part  it 
takes  in  the  unceasing  changes  going  on  at 
the  earth's  surf^ice,  iii.  33. 
fVee  will  in  man.  Hi.  24. 
viewed  with  respert  to  final  causes,  HL  35. 
adaptation  of  the  instincts  and  powers  of 
animal*   to«their    ofllce   In    creation. 
Hi.  87. 
evidences  of  Decign  from  its  effccts,  ill. 
87, «. 
Imlfgmmentt.    See  TBOtmuiTABT  Oboan*. 

of  the  back,  1.  367. 
ImUUtci^  motive*  of  artioo  contrasted  with,  II.  16. 
ImUiUehuU  progress  of  man.  capacity  for,  compared  with 

the  Instinctt  of  the  lower  animals,  Iv.  1300. 
Imtempermmee,  long  continued,  a  cause  of  wasting  of  tbe 
brain,  til.  730. 
delirium  tremens.  111.  730. 
liUenaitp  of  tbe  human  voice,  iv.  1475. 
InterttiaUar  cartilages,  or  menlsd,  1.  349. » 

ligament.  Iv.  1032. 
Imtercohtmmal  bands,  1. 5. 
imierto$tml  arteries,  i.  367. 169. 198 ;  tU.  948. 
anastomoses.  L  794. 

dorsiil  brancbe*,  1. 367. 
anterior,  iv.  823. ; 
auperior,  iv.  834. 
mu*cles,  external,  Iv.  834.  1043. 
internal,  iv.  334. 1043. 
action  or  the  tntercostal  muscle*,  iv.  1044. 1055. 
nerve*.  Iv.  760. 

costo-humeral  brancbe*  of.  i.  360. 

great,  of  the  older  anatomists,  s.  433.    See  %m- 

second,  I.  917. 
third,  i.  317. 
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Iniereostai  —  ecmlnnud. 
veini.  i.  365 ;  W.  1409. 
left  superior,  iv.  1409. 
Inter-cotto-humaral  nerve,  i»,  760. 
Initrerural  or  interpeduncular  ip-ice,  iii.  673. 
Intar-laminar  fibro-cArtiUftinout  tiuue,  i.  125. 
InUrlobuIar  arteries,  ilL  171. 
ducts,  iii.  169. 
fltsure  of  lifer,  iii.  166. 
spaces  or  liver,  lU.  166. 
veins,  iii.  16r.,  167. 171 ;  iv.  1414. 
IntermariUarjf  bone.  ii.  310. 

Intermittent  feTer,  characters  of  the  urine  io,  I  v.  1292. 
Intermuscular  ligamenu,  i.  217. 
external,  I.  2i7. 
internal,  i.  217. 
Interoueal  arterj,  posteri  >r,  11.  864 ;  iv.  225. 

veins,  palmar,  iv.  1407. 
InterosMei  extern!  digitorum  manus  muscles,  ii.  251. 
relations  and  uses,  ii  .'^22. 
intemi  digitorum  mamis  muscles,  U.  621. 
relations  and  uses,  ii.  522. 
pedis  dorsales  vel  extemi  muscles,  U.  358. 
pedis  plantares  muscles,  ii.  358. 
iHierotseoua  costa.transverse  ligament,  iv.  1032. 
fibro.cartilages,  ii.  508. 
ligament,  iii.  131 ;  ir.  1C06. 
astragalo-calcaneal,  ii.  343. 
of  ursus,  ii.  343. 
of  carpal  bones,  ii.  508. 
of  tibio-fibular  articulation,  Iv.  1119. 
nerve,  iv.  768. 

anterior,  Iv.  757. 

posterior,  or  muscular,  of  musculo-spiral  nerve, 
iv.  759. 
Inter-peihmeniar  space,  or  Pons  Tarini,  Hi.  676.  703. 
Intertpinatea  muscles,  i.  374 ;  s.  137. 
Inter -tpitums  ligament,  s.  Ivl. 
InterMtitiat  cellular  tissue,  ii  489. 
Inter'trant9er$aie»  colli  muscles,  i.  374  ;  Iii.  661. 
Inter-iroehamteric  line,  anterior,  ii.  165. 

posterior  ii.  165. 
Intervertebral  autilages,  i.  250. 

disks,  iv.  1022. 
lulestinalia  of  Cuvler.    See  Emtokoa. 
Intestine,  etymology  of  the  word,  s  'i<94. 
small,  s.  339. 
large,  s.  362. 

arteries  of  the  small  intestines, 
lymphatics  of  the  lower  part  of  the,  iii.  227. 
roucoi  of.  Hi.  482. 

chenucal  characters  of  ihe,  ill.  482. 
functions  of  canal,  in  digestion,  ii.  10. 
existence  of  worms  in  the  intestines  of  the  foetus  in 

utero,  11.  336. 
effects  of  the  lesion  of  the  vagi  upon  the  secretion  of 
mucus  upon  the  Inner  suruce  of  the  stomach  and 
intestines,  iii.  900. 
gastro-intestfaial  calculi,  iv.  83. 
intestinal  canal  in  Crustacea,  t.  773. 
and  In  Fishes,  iii.  981. 
of  Rodentia,  iv.  389. 
See  Stomach  and  InTEaTiNi. 
/fifra-coMvgeal  articulations,  s.  122, 

-lobular  veins,  Iv.  1414. 
Intrmuverae  muscles,  iv.  820. 
In/umeseentia  ganaiiformis  nervi  laeialis,  11.  5.M. 
InttU'tuaeeptitm  <h  one  g«nn  within  another,  cases  of,  Ii. 
BI7. 

of  intestine,  s.  406. 
/mttcf ,  a  genus  of  Quadrumana,  iv.  196,  t/  »eq.    See  Qua- 

DICMANA. 

Inpertebratn^  nerves  of,  iiie600. 

Iodine^  alleged  eflecu  of,  on  the  testicles,  Iv.  993. 

method  of  determining  the  presence  of,  in   organic 
substances,  Hi.  803. 
lok^  of  Senegal,  characters  of  the,  iv.  135& 
Iris,  action  of,  in  conjunction  with  the  eyelids,  ill.  80, 95^ 
contraction  of  the  pupil  In  sleep,  iii.  80. 
contraction  of  the  Iris  occasioned  by  the  stimulus  of 
light,  iii.  5M9. 
/r»//j,  arthritic,  false  diafnosis  of,  ill.  88. 
Iron,  method  of  determining  the  presence  of,  in  organic 

subsunces.  Hi.  804. 
Irraability,\.m\  Hi.  29. 

deflnitton  and  use  of  the  tenn.  111.  29. 
test  of  irriiabUity.  IH.  29.  35. 

question  whether  Irritability  belongs  to  the  muscular 
fibre  alone,  or  to  the  muscular  and  nervous  com* 
Lined.  iH.  v9. 
arguments  drawn  fhmi  phenomena  ol>served  In  the 

heart  and  other  involuntary  muscles,  iii.  29. 
L4>Raliols*s  and  Philip's  experimenU  of  removing  the 

spinal  marrow,  iii.  '^. 
experiment  showing  that  the  hcArt  may  be  impressed 
throush  the  gjingliooic  tystem  after  the  removal  of 
the  brain  and  tptnal  marrow.  Hi.  29. 
elTrft  of  narcotics  on  the  heart  and  bowels.  Hi.  30l 
vi»  InsiU  in  connection  with  vis  nervosa,  iii.  30. 
new  laws  of  action  of  the  vis  nervoM,  ill.  30. 
degree  of  Irritability  not  the  same  In  every  organ  of 
the  liody,  HI.  30. 


«f  <Tyek- 


»rt«Mnlsof  the 
(«f 


IrritabtVlp  ~  eotUimmed. 

dilTerent  degrees  of  Irritability  ia  diftrot  samUi, 

ULSl. 
relation  of  the  degree  of  Irritability  Is  nmun*^. 
Hi.  31. 
I.  of  the  pneumatometer.  iii.  31. 
1 1,  of  the  measure  of  irritability,  11. 33. 

dilTereoce  In  the  duration  of  the  best  of  ike  ^tt 
removed  from  the  budr  In  the  fatal,  early,  mitui 
states  of  the  hlgber  animals,  Iii  M. 
duration  of  the  beat  of  the  heart  hngeit  oa  th«  Vt 

side,  iii.  34. 
experiment  showing  the  eflbct  of  aitifidal  reiylri:^» 

on  the  heart's  beat.  Hi.  34. 
deduction  that  arterial  blood  is  the  iiiuisaj  mvaiM 
of  the  left  side  of  the  heart,  but  that  tOMOi  blmi  • 
a  sufllcient  stimulus  oi  the  rtgbt,  in.  3k 
the  power  of  enduring  siisnmrtf  d  sniaMtm  s  mis- 

orirriUbiiity.Hi.35. 
observations  on  the  irritability  of  the  hflut  la  hihfr- 

nating  animals,  iH.  35. 
properiies  of  activity  and  tenacity  of  life,  iii.  81. 
source  of  irritabliity.  lU.  36. 

observations  oTProchaska,  ill.  36. 
of  Nysteo.  Ut.  36. 
ofL#>gallois,Ui.87. 
experimenU  of  Mtillcr,  iii.  37. 
observations  of  M.  Segalas  on  the  ( 

nine,  iii.  38. 
observations  and  exi 
explaoattou  of  the 

iU.  39. 
deductions,  HI.  40. 
application  of  the  principle  dednoad  U  pithtAjfr. 

ill.  40. 
influence  of  emotion  on  naraljtk  llabi.  tti.  #>. 
influence  of  certain  respiraiory  acts.  til.  «L 
eifecU  of  the  tonic  power,  iU.  40. 
eflVct  of  strvchnine  on  paralytic  hmbi,  ffi.  4R> 
influence  of  the  brain  ard  spinal  isiTBe  rayvr 
tively  on  the  anterior  ai»d  posterior  ImIi  w- 
spfctively,  UL  40. 
cases  substantiating  the  foregoing  observatkoi,  ■•  <• 
rec:ipitulation,  Iii.  42. 
experimenU  of  Dr.  J.  Reld,  Ui.  42. 
experimenU  testing  the  relaton  ef  the  fiar  "*  - 

system  to  the  IrritabUlty  of  the  vtacefa,  di. ». 
See  also  Contractiutt. 
of  the  arteries,  i.  285. 
of  the  heart,  11. 607.  610, 611. 

upon  what  does  the  pecnliar  IrritaUUtr  af  ts> 
heart  depend  ?  U.  612. 
extinction  of,  a  cause  of  death,  1. 79L 
condition  or,-during  hibernation,  iL  772. 
Im'Uh-eamiraeiiUtgt  id.  29.    See  UaiTAMurr. 
lidUn^  planes  of  the,  s.  127. 

tuberosities  of  the.  s.  127. 
Isckiatic  artery.  11.  501. 883. 
branches,  ii.  834. 
origin  and  distribution,  H.  834. 
/«c*/o-bulbosus  muscle,  ill.  9I&. 
/scAfoKavernosus  muscle  of  ibe  penis,  U.  446. 
/sdUo-coccygsi  muscles,  1.  17!i ;  a.  138. 
/scAiio-perlneal  muscle,  ill.  9S9L 
/sc*M>-recUI  fascia,  1.  177. 

spaces,  anatomy  of  the,  I.  177. 
/jcAlp-sacral,  or  sitting,  arch  of  pelvis,  a.  i39i 
IsdUmm,  the,  i.  177.  179. 
development  of,  s.  110. 
descending  ramus,  or  body  of  the,  s.  1  i6i. 
ascending  ramus,  s.  1 16. 
origin  of  the  name,  t.  lift, 
spine  of  the,  s.  1 15. 
taberosiiy  of  the,  s.  115. 
bekmria  renalla,  suppression  of  excnUon  ef 

1501 
IsmgUu,  method  of  obtaining,  U.  404. 
/sfs  hippuris,  a  species  of  polyp,  Iv.  32. 
Island  of  Rell,  IjI.  672.  GMC  OR 
Istanda^  coral,  mode  In  which  tber  are 

Atted  for  the  abode  of  man,  Iv.  83. 
Isthmus  faucium,  Ul.  951 1  Iv.  ||2t. 
of  thyroid  gland,  Iv.  1102. 
urethrse,  Iv.  1247. 
twory  of  elephants*  teeth,  ill.  670. 
of  the  African  elephant,  iv.  984. 
IttdUti  elephant,  iv.  984. 

I, 

Jaeobson,  nerve  of,  ii.  554. 

Japetic  group  of  languagea,  iv.  1347. 

races,  comploxion  of,  Iv.  isa 
Mahkimd. 
JewsffAar,  Iv.  460.  46). 

causes  of,  iv.  466,  467. 

characters  of  the  urine  in.  iv.  IMS. 

state  of  the  blood  In,  1.  4251. 

appearanoe  of  the  bile-dwu  ta  Mai 

cases  of.  In  the  tocus  In  nCceWk  tt 
Jeetf,  Albinues  of,  1.  84. 
Jevenrte,  pelvee  of,  a  180. 
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/■r,  lover,  fl.  907.  21S.    See  Bone--m»xi\\»rjt  Inferior, 
upper,  11.  907. 

pllUra  of  the  faucet,  Ui.  951. 
eongeoital  deflciency  of  the  under-Jaw  (monotta),  ir. 

967. 
See  Face i  Trnposo-UAXiLLAEY  Aeticulation. 
Jfjmmmm,  i.  14  i  U.  10 ;  ■.  841,  S48. 
devetopment  of  the,  t.  403. 
peritoneom  of  the.  Hi.  943. 
Jeltjf'JUk,  Doo-exiiteiice  of  rautcuUr  fibre  in.  111.  ftSS. 
Jerboa,  Cape  (DIpus  henipet),  or  jumping  har«  (He. 
lamyt),  aoatomv  of  the,  It.  969. 379,  rf  »eq. 
itt  powen  of  leaping,  ill.  477. 
J(nr«,  varieCj  In  the  complexion  of  the,  dependent  upon 

the  lucaiity  Into  which  tnej  hare  migrated,  Iv.  1336. 
JocNT.    See  Abticolation.  and  the  article*  under   the 

headings  of  the  tereral  jolnta. 
JmtmimrfoKUL,  1  739, 733. 
ganglion,  il.  4&S. 
proccn,  I.  789. 
veto,  L  789;  111.579. 
anterior,  ill.  571. 

origin  and  course.  III  571. 
external,  11.  997 ;  lii.  571.  903. 
origin  and  eouise,  ill.  571. 
internal.  It.  815, 816.  1405, 1406. 
collateral  branches  of.  It.  1406. 
JutUa,  a  bmllj  of  HjrrUpoda,  iiL  545. 

characters  of  the  family,  lii.  5451 
Jmhu,  a  genus  of  lijriapoda.  III.  545,  ei  $eq. 

blstorr  of  the  process  of  development  of  the  Julua 

ia563. 
spermatosoft  of.  It.  499. 
Jwmfiermmmmitt  frondos*,  TegetatlTe  sjrstem  of,  s.  935. 
lirsC  period  ^  germination  of  the  spores,  s.  935. 
aDtherldla,  s.  935. 
archegonia,  s.  935. 
second  period  •'deTelopment  of  the  embrjro.  s.  936. 
changes  preparatory  to  the  derelopment  of  the  spores, 
s. 


JTeMs,  characters  of  the.  It.  1357. 
Kt\ffret,  characten  of  the.  It,  1353. 

portrait  of  a  Kafte  It.  1354. 
Xmtetreta,  a  section  of  Polygastric  animals.  It.  5. 
Kmtgmno  (Macropus),  a  genus  of  .MarsupiAlia,  111.  957. 
966,  ef  »^. 
rbaractersi  of  the  genus.  Hi.  966. 
eonscroctSon  and  proportion  of  the.  111.  957. 
deTelopm«nt  of  the,  ill.  318,  rt  $tq. 
digestiTe  organs  of  the,  s.  803. 

te^h  ofriT.983,ia4. 
maasmary  gUn«U  of  the.  111.  951. 
lu  BBode  of  progreulon.  ill.  458. 
iu  power*  of  leaping,  iti.  477. 
organs  of  Toke  of  tite.  It.  1491. 
pJris  of,  s.  160, 161. 
KiDKiT,  It.  281. 

1.  Eaul  organs  In  the  lower  animals,  i*.  939. 
In  Insects,  It.  939. 
In  the  Arachnlda,  It.  939. 
in  the  I<«melllbranchiaU,  It.  939. 
in  the  Gasteropoda,  It.  '239. 
among  the  CephalopcNU,  It.  939. 
to  Fbhct,  It.  989. 
In  Reptiles.  It.  983. 
la  Birds.  It.  988. 
kktoers  of  Mammalia,  It.  938. 
9.  HomanUdney,  It.  x84. 
fbrm.  It.  934. 

dimensions  and  weight.  It.  934. 
position  and  relations.  It.  934. 
anterior  surfiice,  Iv.  934.| 
posterior  surface.  It.  935. 
circumference.  It.  985. 
extremities,  It.  935. 
wrcCer  or  excretory  duct.  It.  985. 
lis  direction,  it.  93>. 
Its  relations.  It.  93.% 
excretion  from  the  (urine),  11. 149. 

qoanilty  passed  in  twenty-four  hours,  11. 
149. 
hlood-Teeseb  of  the  kidney.  It.  93.%. 
emulgent  or  renal  arteries.  It.  935. 
emulgent  or  renal  Tdn,  It.  936. 
lymphatics  of  the,  ill.  997 ;  It.  996. 
mucous  membrane  of  the,  ill.  487. 
lotcfnal  composition  of  the  kidney,  ill.  498. 
nerrcs.  It.  936. 
structure  of  the  kidney.  It.  936. 
cortical  sobstance,  it.  986. 
medullarr  subttauee.  It.  937. 
capaule.  It.  988. 
eallces,  infundlbula.  and  peWls,  It.  988. 
mhiwte  structure.  It.  939. 

ibro-crllular  matrix.  It.  989. 
tubttii  urinifrri.  It.  941. 

mode  of  Injecting  the  tubes.  It.  911. 
course  and  termination  of  the  tubes.  It.  949. 
stractuf*  of  the  tubes.  It.  949. 


KiDNiY  — con/AsaiAf. 

Malpighiau  bodies,  It.  943. 

two  distinct  systems  of  capillary  Tessels  in  kidneys, 

ir.  949. 
portal  STitem  of  the  kidney.  It.  950. 
comparison  between  the  hepatic  and  renal  portal 

cIrcuUtion,  iv.  951. 
epithelium  of  the  kidney.  It.  959. 
ciliary  motion  of  the  tubes.  It.  958. 
epithelium  of  the  prlTls  and  ureter,  iv.  954. 
(unction  of  the  Malpighiau  bodies  and  uriniferous 
tubes,  It.  9.S4. 
a.  Pathology  of  tlie  kidney.  It.  956. 

disease  of  the  kidney  from  retention  of  urine.  It. 
956. 
from  renal  calculi.  It.  956. 
ttma  external  Tioieace,  It.  957. 
extension  of  disease  from  other  organs  to  the  kld> 

ney.  It.  957. 
diseases  resulting  tnm  a  constitutional  cause.  It. 

957. 
acute  suppuratlTC  nephritis.  It.  957. 
acute  desqturoative  nephritis.  It.  957. 
chnmic  desquamatire  nephritis.  It.  958. 
renal  haemorrhage.  It.  9«1. 
Ihtty  degeneration  of  the  kidney.  It.  269. 
byimtids  hi  the  kidney.  It.  9G3. 
cancer  in  th«  kidney.  It.  963. 
UiXj  infiltrations  In  the  kidney.  It.  95. 
state  of  the  blood  In  disease  of  the  kiduey,  i. 

496. 
renal  calculi.  It.  81. 

softening  and  induralloo  of  the.  It.  719. 
kidneys  In  InCsncy,  L  GA. 

influence  of  the  spinal  cord  on  the  functions  of  the 
kidneys,  UI.  791  5. 
K^amgt  or  Muntjak  (Cerrus  munijac),  s.  508. 

cranium  of,  s.  519. 
Kocia^  a  species  of  MarsnplalU,  IIL  965. 
A'oi^go.  woman  of.  It.  I3M. 
Krratme  and  krealinlne,  normal  elements  of  blood,  It. 

460. 
Kmib-Joint  (normal  anatomy),  lii.  44. 
arteries  and  reins.  Hi.  41. 
bones,  ill.  44. 
burss,  adjacent,  iU.  48. 
cartiUget,  itl.  45. 

semilunar  cartilages,  ilL  45l 
llgamenU,  111.  46. 
mechanical  functions,  ill.  46. 
synovial  capsule,  UL  46. 
comparatlTe  anatomy  of  knee*Jolnt,  lii.  48. 
KNU-Joiirr  (abnormal  conditions  of),  iii.  48. 

abnormal  conditions  resulting  from  disease,  UI.  48. 
simple  acute  inflammation  of  the  kuce-joint,  or 
anhritls  genu,  ill.  49. 
anatomical  characters,  lU.  53. 
causes  of.  lU.  49,  50. 
cases  of.  iU.  49.  54. 
symptoms  of.  III.  49. 51. 
prognosis,  ill.  53. 
simple  chronic  Inflammatloa  of  the  knee-joint, 
iU.  55. 
cases  of.  Hi.  56. 

description  of  the  disease.  IU.  5& 
chrook  rheumatic  arthritis  fr^^nu.  UI.  57. 
analtmilcal  characters,  lit.  60. 
cases,  iU.  58. 
description,  HI.  57. 
symptoms.  Hi.  57. 
prognoals.  111.  5*. 
treatment.  111.  59. 
diTOolc  strumous  arthritis  genu,  oc  white  sweHIng, 
ill.  60. 
anatomical  characters.  Hi  69. 
first  and  second  stages.  Hi.  60.  69. 
prognosis,  HI.  61 . 
symptoms.  Hi.  60, 61. 
acute  arthritis  genu  combined  with  acute  osteitis, 
ill.  G4. 
with  neerosia.  111.  64. 
wltb'^ut  necrosis.  UL  6Si 
displacements  occurring  In  chronk  necrosis  In  the 
Ttcinity  of  the  knee.  111.  6\ 
of  the  tibia  b.-ick wards,  ill  65. 
rotation  of  the  tibia  outwards  on  the  femur, 
and  of  the  patella  on  the  outer  comlyle 
of  the  femur.  Hi.  f»5. 
with  the  tibia  displaced  backwards  also, 
HL66. 
abnotmal   conditions    resulting   from    arddnit.   Hi. 

67. 
fhMtures,  HI.  67. 

transTorse  fracture  of  the  femur  Immedlatriy 

aboTO  the  ooikdylet.  Hi.  67. 
oblique  fracture  of  the  lower  end  of  the  femur, 
IU.  67. 
Into  the  knee-joint.  III.  68. 

by  detachment  of  the  outer  condyle, 
ill.  68. 
bT  detachment  of  the  Inner  condyle.  III.  08. 
T  fracture,  IU.  68. 
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Knbb. Joint,  abnomul  conditions  —  eoutiumed, 

fracture*  of  the  tibia  near  the  knee.  iii.  G9. 
oblique  into  the  Joint.  Hi.  C9. 
traxuverse,  iii.  69. 
fracture  of  the  patella,  ill.  69. 
dlilocationt,iii.  71. 

of  the  femur  tnm  the  tibia  at  the  knee> 
joint,  ill.  71. 
•igni  of  the  accident,  Iii.  71 . 
of  the  femur  backwards,  ill.  71 . 

forwards.  Hi.  72. 
lateral  luxations  of  the  knee,  Iii.  72. 

of  the   femur   Inwards,    incomplete. 

Ui.  72. 
of  the  femur  outwards,  iii.  72. 
case  of,  iii.  72. 
dislocations  of  the  patella,  iii.  73. 
outwards,  complete,  liL  73. 
Inwards,  iii.  73. 
incomplete  luxation  of  the  patella, 

ilL  73. 
luxation  of  the  patella  on  its  edge, 
iii.  74. 
internal  derangement  of  the  knee,  ill.  7ft. 
causes,  iii.  75,  76. 

a  small  fk-agment  of  the  tibia  (the  Insertion 
of  the  crucial  ligament)  torn  up,  ill.  77. 
rupture  of  the  quadriceps  extensor  tendon 
from  its   attachment   to   the   superior 
border  of  the  patella,  ill.  77. 
rupture  of  the  ligamentum  patellse,  iii.  78. 
JTm^-jMrn,  it.  168.    SeePolW/a. 


L. 

Labia.    See  Lips, 
Lahia  pudendi,  or  m^ora.  s.  708. 
minora,  t.  interna,  s.  710. 
abnomMl  anatomy  of  the  labU,  a.  714. 
development  of  labia  minora.  It.  1255. 
La^al  glands,  !▼.  426. 

morbid  condition  of  the.  It.  426. 
nerves,  Inferior,  external,  11.  294,  S95. 

internal,  ii.  S95. 
or  fadal,  artery,  1.  486. 

tentacles  of  Cephalopoda,  i.  626.    See  Cepkahpoda. 
Labium  leportnum  duplex  cum  palato  flsso,  iv.  953. 

sternal  labium  of  Arachnida,  1.  208* 
Labour  process.    See  Parturition. 
Labrida^  a  familj  of  Fishes,  iii.  957. 
LaburintM,  membraneous,  li.  533.  536,  537. 
liquid  of  the,  ii.  536.  539. 
Mood-ressels  of  the,  11.  542. 
arteries  of  the,  ii.  542. 
▼eiosofth«,  11. 548. 
osseous,  11. 529.  557. 

development  and  almormal  conditions  of  the,  iL 
557,  KH. 

See  HlABINO,  OSOAM  OF. 

Lahgrintitle  branches  of  olbctory  nerve,  UL  732. 
cavitv,  ii.  533. 

liquid  conUincd  in  the,  iL  536. 
membrane  lining  the,  ii.  533. 
Labyrtnthodom,  teeth  of,  iv.  867, 868. 
Laeeraifd  foramen,  anterior,  1. 734. 

poftlcum  in  basl  cranli,  i.  732, 738. 
orbital  fissure,  inferior,  i.  728. 
superior,  i.  728. 
orbital  foramen,  anterior,  i.  728. 
superior,  i.  728. 
Laeeria  Tirldis  (Liaaro).  nervous  system  of  the,  Ul.  620. 
organs  and  mode  of  progression  of  the,  iii.  449. 
See  also  Litardi. 
LacertidM,  a  family  of  Reptllla,  It.  2^5,  rt  geq. 
Laee-wingfd  flies  (Hemerobidc),!!.  865. 
Lachrymal  artery,  1.  491 ;  ill.  93.  786. 
bones,  11.  212. 

borders,  ii.  212. 

1.  superior,  II.  212. 

2.  inferior,  11.  212. 
S.  anterior,  11. 212. 
4.  posterior,  U.  212. 

connexions,  iL  212. 
development,  ii.  212. 
structure,  11.  212. 
surfaces,  ii.  212. 

1.  extemaL  or  orbitar,  11.  212. 

2.  Internal,  or  ethmoidal,  11.  212. 
gland,  iii.  784. 

influence  of  mental  emotion  on  the  secretion  of 
tears,  Iv.  466. 
fossa,  I.  780. 

nerTe,U.  282;  IU.98.784. 
Lacbxtmal  OaoANS  (all  the  accessory  or  protecting  parts 
of  the  eye,  except  the  orbit  and  muscies),  iii.  78. 
I.  Eyelids,  UL  78. 

general  description,  ill.  78. 
rima  palpebrarum,  ill.  79. 
movements  of  the  eyelids,  Iii.  79. 
winking.  Hi.  79. 


LacRBTMAL  Oboans,  cydlda  ~  «M«&nrd. 
Meibomian  follfelea.  iU.  79. 
adaptation  of  the  eyelids.  lU.  79. 
canttal,  iU.  79. 

seeoudary  Assure  of  famer  cantila^  UL  71 
lachrymal  papilla  and  punetnrc,  tii.  SO. 
lacns  lachrymalis,  iU.  80. 
lachrymal  carunde,  lit.  80. 
plica  semilunaris.  Hi.  80. 
eyelashes,  iU.  80l 
•kin  of  the  eyelids,  IlL  80. 82. 
eyebrows,  ilC  80- 

muscles  of.  Hi.  8a    See  also  Fsra. 
action  of  the  eyelids  in  concert  with  tht  iris,  ui  ^ 
internal  structure  of  the  eyelids,  iiL  81. 
uraal  UgamenU,  Ul.  81. 
cartilages,  U.  81. 

fibrous  oonditioB  of  the  l^wir  tsrai 
cartilage  in  oawi,  and  of  belk  h  lv 
lower  Ifamflsalia,  Hi.  »l. 
Meibomian  foHldcs  In  the  saMaer  d 
the  taiaal  cartlh^.  Hi.  «l. 
external  palpebral  Ugamcot.  Iii.  81. 
intamal  palpebral  ligaascnt,  Ui.  II. 
orbicularis  paipebramm,  hi.  81. 
levator  palpebr*  superiorit,  Ui.  tt. 
palpebral  ooqlunctiva,  IH.  82. 
cellular  tissue  of  the  eyelids,  liL  82. 
roots  of  the  eyelashes,  lU.  82 

removal  of  the,  fbr  trichiasis,  KL  tl 
sebaceous  follicles,  HI.  St. 
Meibomian  glands,  Ut.  82. 

comparative  attatomy  of,  IU.  II. 
•eereilon  of,  ill.  ciS. 
hordeolum,  Ui.  83, 
eyelids  of  the  right  side  seen  from  wkUa,  iiu  <t 

II.  Coii^uncUva  in  general,  iii.  83. 

palpebral  and  ocular  cooJuiM^va,  IIL  H. 
ocalo-palpebral  space  of  tbe  oonfinetiva,  riL  ll> 
superior  and  inferior  palpebral  sinuses  ef  tW  <■^ 

junctiva,  Ul.  84. 
disposition  of  the  coiUuBctiva  at  the  laaer  oaU ji 
UL84. 
lachrymal  eanuide,  IiL  84. 
plica  semilunaris,  UL  64. 
membrana  oictitans.  ill.  85. 
palpebral  cot^nactlva,  lil.  8ft. 
ocular,  Ul.  86. 

aiUiooiUttnctival  ceiloUr  tissue,  martU  cdU- 
tion  of,  iU.  8& 
nature  of  tbe  eoqjaoctiva,  lit.  85. 

continuity  with  oUwr  parts  ef  Ike  wacm 

membrane.  Hi.  85. 
lachrymal  and  ooqjttacthril  lemtlea.  ut  ^' 
intiflBBte  strocturw  of  the  palp«bral  asBfasr.  <  t 
iiL8S. 
chorion,  iU.  85w 
papillary  bodv.  UL  85. 
eiJthelium  of  palpebral  coB^aarftva,  t  « 

Intimate  strocture  of  sdorotie  ces^iBBcn*^  - 
86. 

papill«(?),ULM6. 

epithelium  of  sclerotic  eo^fvcttva.  m  ^ 
eoniunctival  ooverinc  of  tbe  eucwa,  tii  <. 

III.  Lachrymal  organs  properly  so  called,  id.  «r 

1.  secreting  lachrym^  orfraos,  tiL  at. 

lachrymal  gland,  Ui.  88i 

inUmate  sinictare,  IU.  8S. 
excretory  duces,  lit.  89. 
discovery  of  ib«,  Ui.  89. 
uses  of  the.  Ul.  89. 
tears,  Ul.  9a 

cbemlcal  eoapoeltloa  of.  W.  ttk 

2.  derivative  tocbrymal  organs,  m.  90. 

lachrymal  groove.  IU.  9QL 

osseous  canal  for  the  aaaal  dnet.  ill.  18 

lachryioal  pa|4Uss,  pointa,  said  casahcriM'  a 

01. 
lachryvsal  sac,  ilL  91. 
nasal  duct,  UL  92. 

structure,  UL  92. 

plica  and  vlllL  UL  92. 

socrction,  IU.  91. 
Iachrym«l  muscle  (teoeor  tarsi).  liL91 

origin,  Ui.  92. 

relations,  UL  Sfi. 

actions,  UL  98. 
Dorves,  IU.  91. 

from  first  diviaion  of  tbo  fifth,  HL  tt. 

1.  frontal  nerve.  W.  91. 

2.  naaal  nerve.  Ul  93. 

8.  lachtyvaal  nerve,  tti.  93. 
from  the  second  divlsian  of  tho  fifth,  tt.  A 
Inferior  palpebral,  ttt. 
external  and 
frclal  or  portio  dura  of  the  laiaslh  fB>. » 
third  pair,  tti.  98. 
blood-vcasels,  Ul.  991 

1.  aiteriea,  IH. 9S. 

2.  vcbis,  VtL  94. 

opbtbalmie,  cvnbraL  Vk.  91 
fadal,  ttJ.M. 
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UcnniAL  OnoAtn^eomikmed. 

Coaparative  aMUoroy  and  development.  111.  94. 
iTETeUdt.  ill.  94. 

In  Man,  HI.  94. 
In  Blrdi,  111.  9A. 
In  ChelonU,  UL  9ft. 
in  Liiarda,  111.  95. 
In  Fiahea,  UL  9& 
In  Cephalopoda,  111.  9A. 
«7ebro«rt  and  evelathea.  111.  9A. 
in  Mammalia,  Hi.  95. 
in  Birds.  111.  95. 
flocruleiit  growth  or  the  avea  In  ihe  horie,  ke» 
ill.  95. 
2.  Co^iunctlTa,  semilunar  fold,  membrana  nictitans 
and   third  evelid,  lachrymal  caruncle   and 
glandule  of  Harder,  111.  96. 
oculo-palpebral  space,  ill.  96. 

in  serpents,  iiL  96. 
membrana  nictitans.  111.  96. 

cartilage  of  the  membrana  nictitans,  IiL 

97. 
muscles,  ill.  97. 
third  eyelid  of  Birds,  Hi.  97. 
mtucles,  ill.  97. 

quadratus.  III.  97. 
pyramldalis.  Hi.  97. 
action,  hi.  97. 
tn  the  Owl  and  Parrot,  III.  97. 
In  Chelonla  and  in  the  Frog,  HI.  97. 
glandulA  of  Harder,  HL  96. 
in  Mammalia,  HI.  98L 
in  Birds  Hi.  98. 
In  Kentiles,  HI.  9H, 
secretion.  Hi.  9K 
t.  Secreting  and  derlratire  lachrymal  apparatus, 
itl.  96. 
in  Mammalia,  HI.  98. 
tn  Birds,  Hi.  98. 
In  Reptiles,  Hi.  98. 

Saurla  and  Chelonla,  HI.  98. 
Ophldia.  HI.  98. 
Uchrymal  bone,  ill.  99. 

inlra-orbltal  glandular  sacs  of  Ruminants,  Hi.  99. 
derelopaaent  of  the  accessory  parts  of  the  eye,  HI. 

eyelids,  HI.  99. 
tarsal  cartilages,  HI.  99. 
lachrymal  gland.  HL  99. 
Inaer  eanthus,  ill.  99. 
lachrymal  caruncle.  IH.  99. 
luM-Arirmil  calculi,  or  dacryoHths,  Ir.  82. 
process,  U.  :il3. 
tnberde,  H.906:  HI.  781 
tedrymeHfl,  or  lachrymatory  animalcule,  It.  13. 
Lmekrym^-moMai  canal,  U.  208. 

Laem^,  tight,  lojurious  effects  of,  on  the  Hrer.  HI.  168. 
lerraitf,  limbriap,  or  morsus  diaboli.  of  Fallopian  tube, 

S.601 
Lecnttiterila,  agenus  of  Rotifera,  It.  403. 

formation  ofephlppial  orum  In, s  {,\\9\^  C'^O 
Lmcrgmtm^  or  tears,  ill.  90. 


ciMmical  eomposltlon.  111.  90. 
LtfctttfM,  usually  a  prerentire  to  conception,  IL  457. 
cessailoo  of  menstruation  during,  i.  440. 
a  predispoaing  cause  of  fragility  of  the  bones,  L  441. 

'i,iU.S2t. 
contents  of  the  hKteals  during  digestion  and  at  other 

limea,  UL  238. 
lacteala  of  the  hitestlnca.  111.  129. 
origin  of  the  lacteaU,  HL  229. 
See  LntniATic  and  Laotsai.  Ststbm. 
*    £«c<aracld.  01.600;  IV.  1271. 

conatitutloo  and  chemical  propertlee  of,  HI.  800 ;  Ir. 

1X71. 
a  aofvial  element  of  the  blood,  Iv.  460. 
of  urethra,  I V.  1250. 
lacuna  magna.  It.  12V>. 
diseesed  ciiadltions  of  th#,  Iv.  1262. 
of  booes,  HI.  650.    See  Osasoca  System. 
Lent  lachrrouUs,  HI.  80. 
Lm^'<tm  (Cocdoella).  H.  863. 
l-Mgomm;  or  rat  hare,  anatomy  of  the.  It.  374,  et  $eq, 
I^a^phthahmm,  or  norWd  rttrartlun  of  the  upper  eyeUd, 

ni.  79. 
LmgiMMrit,  a  gfmu  of  Quadrumana,  tv.  210,  rl  seq.    See 

Ql'AOaUMANA. 

characters  of  the  genus,  It.  210. 

repeoa,  a  species  of  Polypifera,  iv.  56. 
of  raprodocaoo  of.  It.  56, 57. 
suture,  1.  737. 
Lmmellikrmmekialm^  digestlre  organs  of  the,  t.  299. 

renal  organs  of,  Iv.  232. 
Lmmtii$eorwe$,  a  tribe  of  Coleoptera,  tt.  860. 
characters  of  the  tribe,  U.  860. 
nervous  system  of  the,  lit.  6ia 

ea,  HI.  675. 
cribraea  of  Albinut,  lU  185, 

of  ethmoid.  1. 731. 
flt»roaa,  of  valvee  of  veins.  It.  1379. 
gjrrorum,  or  tube  of  eocblea  IL  532. 
medliB  Abroua,  It.  1134 


Lamina  — comtimied, 

recto-veslcal,  of  the  pelvic  fascia,  ill.  933. 
spiralis.  11.  532. 
Lamuue  of  bones.  Hi.  849.    See  Osseous  Tissue. 
of  cerebellum,  HI.  689,  et  uq. 
intestinales.  s.  401. 

membranous,  of  the  bladder  in  man,  L  S80. 
of  sacrum,  s.  116. 
of  vertebral,  i.  350. 
Laminated  ligaments,  ii.  264. 
Ijtmisea^  a  genus  of  Mrrlapoda,  HL  MO,  et  $eq 
Lamna,  teeth  of.  It.  666. 
LamprevSt  Hi.  976. 

teeth  and  parasitic  habits  of  the,  HI.  976. 
organs  of  respiration  of.  Hi.  976. 
of  generation  o(,  ill.  1006. 
iMmprU  guttata,  skeleton  of  the.  Hi.  963. 
iMmipyrUlte^  or  glow-worms,  ii.  863. 
characters.  U.  662. 

lumlnousness  of.    See  LuMiNousMms,  Affiv ai.. 
LameeUt  ( Amphloaua  UnceoUtus),  nervous  system  of  the, 

iU.  61.^—617. 
Lamd-crab$^  Hi.  540.    See  Crab. 

Language^  philological  eridence  of  the  common  origin  of 
the  several  races  of  maniclnd,  iv.  134.^. 
the  aptotic  type,  as  Chinese,  iv.  1346. 
the  agglutinate  type,  as  the  language  of  the  American 

aborlgloes,  iv.  1346. 
the  amalgamate  type,  as  the  classical  languages.  It. 

1346. 
the  anaptotic  type,  as  English.  It.  1346. 
principal  groups  under  which  the  various  languages 

may  be  studied.  It.  1347. 
ai&nities   between  the  Australian  and  Tamullan  of 
Southern  India,  It.  1363. 
I^aplauder*s  cranium.  It.  13-i2. 
Lmrd^  chemical  characters  of,  11.  232. 
Lanu  cyanurfaynchus  (sea-gull),  nervous  system  of  the. 

Hi.  623. 
Lana  of  Insects,  H.  669;  s.  13. 

external  anatomy  of  the  larva,  Ii.  870. 
external  anatomy  of  the  head,  it.  872L 
organs  of  locomotion,  11.  673 ;  HL  441. 
growth  and  changes  of  the  Isurva.  IL  874. 
alimentary  canal  of.  s.  298. 

emigration  of  the  larTs  of  gnats  in  societies.  Hi.  16. 
dormant  TiuHty  of  larv*.  111.  157. 
Laryngeal  branch  of  the  thyroid  artery,  L  485. 

veins,  iv.  1406. 
Larjfngeal  nerves,  IU.  112. 

branches  of  nervus  vagus,  HI.  886.  893. 901. 
superior,  HI.  866.  898. 

external  branch,  IH.  8A6.  880. 
internal  branch,  lii.  686. 893. 
vascular  and  cardiac  branch,  HI.  887.  693. 
Inferior  or  recurrent  laryngeal,  Hi.  687. 893. 
Inferior,  or  recurrent,  nerve.  Hi.  113 ;  iv.  1107. 
superior  larrngeal.  Hi.  112. 
functions  of  the  laryngeal  nerrea,  HI.  113. 

motions  of  the  glottis  during  respiration,  ill.  1 13. 
phenomena  olwerTed  when  the  recurrent  nerres 

are  diseased,  compressed,  or  cot,  lii.  1 13. 
spasmodic  closure  of  the  rima  glottidia.  Hi.  113. 
Urrnglsmu*  stridulus,  IH.  1 13.  124. 
effects  of  tae  lesion  of  the  laryngeal  nerres  io  en- 
feebling the  Toice,  Ui.  6»5. 
crowing  sound  after  section  of  the  Inferior  laryngeal 
nenres.  111.  894. 
Larfngitmut  stridulus,  or  spasmodic  croup,  UI.  1 13. 

description  of  the  disease,  Ui.  124. 
Liurymgitu.  acute.  Hi.  115. 

of  children,  or  croup,  IIU  1 15.    See  Ooam. 
ofadulu.  Hi.  116. 

causes  of  InHammatioo,  III.  1 16. 

cfarunic  inflammation,  tli.  118. 

dlffhie  Indammatloa  of  the  ceUular  tlssuea,  Ul. 

IH. 
diphtherlte,HL117. 
erVsipelas,  Hi.  118. 

mdema  of  the  iubmuoous  tissue,  Ui.  116. 
varieties,  Ul.  117. 

Idiopathic,  UI.  117. 
traumatic,  HL  117. 

csdema  without  OTldeace  of  loflamnatloo, 
tU.  117. 
canseaofdeath.  Hi.  117. 

spasm  or  the  glottis,  HI.  117. 
scarlatina  anglnoaa,  or  angina  maligna,  IU.  117. 
symptoms  and  appearance,  Ui.  117. 
sloughing,  UL  118. 
symptoms.  HI.  1 17- 

thickening  by  gradual  deposit,  UI.  117. 
ulceration,  iiL  119. 
Idiopathic,  111.  119. 

sympathetic,  UL  119. 
from   a  sped  Ac  or  coostituUonal  taint,— as 
sypailu.  scrofula,  mercuir,  or  a  com- 
bination of  twu  or  more  or  tlicee,  HI.  1 19. 
■ymptoms,  IH.  Ixo. 
/^ryugDloisy.  operation  for,  lii.  573. 
LAavNX  { in  general  anatomy),  lii  100. 
gen4*ral  dNcrtption,  III.  100. 
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IKshinrf.l.  171,        I""«"*"^° 

or  IhF  lungi,  1.  »8,     S«  Lunpi   Bun 
/.ofrj'.  or  hiKtd-cowh,  of  Fte'DpDd*.  !■■  IT4. 

inridii  of  prtinTiiloii  nf  Ihv,  1ii,496, 
iH-rimu  vHen  af  the,  iiL  «ia. 

ljib«lar  ttlnl't.  M.  m. 
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Xea— c«N(m«rdL 

po*tflrior  rvfloD  of  the  leg,  iii.  132. 
muidM,  ill.  13S. 

■aperflcial  layer,  iii.  132. 

gutrocnemius  and  toleut,  ill.  132. 
division  of  the  tando  AchUlii,  iii.  132. 
piaottrit.  lit.  133. 
deep  layer,  ill.  133. 
artrrlet,  iii.  133. 

posterior  tibial,  iii.  133. 
course,  ill.  133. 
relations,  ill.  133. 
operation  for  ligaturing,  iii.  133. 
peroneal,  ill.  134. 
course,  iii.  134. 
reUtlons,  iii.  134. 
operations  for  ligaturing,  iii.  134. 
ven«  comites,  ill.  134. 
nerve,  iii.  134. 
d«ep  lynphatlcf .  iii.  134. 
diiBctiltjr  of  preserving  tlie  proper   position  of  the 

fibuU  in  fracture,  iii.  134. 
precaution  with  respect  to  the  projecting  angle  which 
the  tibia,  when  amputated,  preseuu  antenorly,  iii. 

arteries  requiring  ligatures  In  amputation  of  the,  iii. 

135. 
renuvks  on  the  application  of  artificial  legs,  ill.  136. 
the  most  eligible  situations  for  exposing  the  tibia  In 

order  to  trephine,  Ac,  ill.  I3^i. 
lUbihty  of  the  tibia  Co  disease,  Iii.  136. 
curve  of  the  tibia  lit.  136. 
fracture  of  the  leg,  ill.  136. 
of  the  fibula  alone,  ill.  136. 
LiG.  muscles  of  the,  Iii.  137. 
anterior  group,  iii.  137. 

1.  tibialis  antlcus,  iii.  137. 

2.  extensor  longu*  digilorum,  ill.  137. 

relations,  ill.  137. 

action,  ill.  137. 
SL  extensor  proprius  poUicis,  ill.  187. 

action,  Iii.  137. 

relations,  lit.  137. 
4.  peronrus  tertius,  ill.  137. 

relations.  Hi.  137* 

actlun,  111.  136. 
external  group,  ill.  138. 

1.  peroneus  longus.  Hi.  138. 

arCion,  tit.  138. 
relations,  iii.  138. 

2.  peroneus  breris,  Iii.  138 

combined  artion,  iii.  138. 
posterior  croup,  iii.  138. 
SttperBdal  layer,  ill  138. 

1.  gastrocnemius,  iii.  138. 

relations.  Hi.  138. 

2.  soleus,  iii.  188. 

relations,  iii.  138. 
tendo  AchtlUs,  ill.  139. 
action,  ill.  139. 

3.  planiaris,  ill.  139. 

action,  ill.  139. 
deep  layer,  ill.  13a 

1.  popliteus.  III.  139- 

2.  flexor  longus  digitoruro,  iii.  139. 

accessory  muscles,  iii.  139. 
action,  iii.  139. 
reUtloo^  iii.  140. 
B.  flexor  longus  potlicis,  ill.  140. 
action,  ill.  140. 

4.  tibUtIs  posticus,  iii.  140i 
See  also  Foot,  muscles  of  the. 

1^$  *3t  anlaMl«,  motion  of  the,  iii.  411. 

th«>  legs  move  by  the  force  of  gravity  at  a  pendulvm, 
lit  411. 

oOop  of  the,  In  the  progression  of  man,  ill.  437. 

I«ics  of  insects,  i«.  931 ;  ill.  44:1.    See  Insicta. 

reproduction  of  legs  in  Crustacea,  I.  760. 
iu^mmmotu  seeds,  properties  of,  as  lood,  ii.  13}  s.  394. 

constituents  of,  s.  394. 
/  nMHM/i%r,  economy  and  mode  of  proceeding  of,  iii.  17. 
/^jwMS-jtiice.  roosulered  as  an  article  of  food,  s.  395. 
LinsMT,  a  genus  of  Quadrumana,  iv.  216,  a  itq.    See  Qua* 
drpmsha. 
characters  of  the  genus,  I  v.  215. 
organs  and  mode  of  locomotion  of  the,  ill.  456. 

flying  ( Oaleopitbecus),  teeth  of  the,  Iv.  870. 

Unligradus,  ill.  456. 
LcmmrfmiP,  a  family  of  Quadromana,  iv.  214.  et  srf . 

characters  of  the  family,  Iv.  214. 

genera  and  species  of,  I  v.  214,  215. 
/^■s,  crysUlHne,  of  the  eye,  ti.  194.    See  also  CrfftUdtme 


Iras;  Era. 


ft»rm  of  lb«>  lens,  Iv.  1440. 
retractive  Index  of  the  surface  of  the  lens,  I  v.  1440. 
Ltrurs,  Influence  of  convex  and  concave,  ou  the  rays 
light  passing  through  Ihero,  III.  331. 
lens 


of 


convex  lens  described,  ill.  337. 

Dr.  Brevster's  lens  of  diamond,  sapphire,  or  carbuncle, 

III.  937. 
Or.  WoUaston's  doublet,  liL  338. 
C«jddlagton  lens.  III.  339i 


Letups — eontin  ued. 

Stanhope  lens,  iii.  330. 

achromatic  lenses,  how  obtained,  iv.  1438. 
Lenticular  bone,  ii.  547. 

or  ciliary  ganglion,  it.  281  ;  ill.  785;  iv.  622. 

glands  of  the  stomach,  s.  324. 

nerve,  ii.  281 ;  111.  785. 

process  of  incus,  ii.  547. 
Leopard^  organs  of  voice  of  the,  iv.  1490. 

powers  of  leaping  of  the,  iii.  474. 

urine  of  the,  iv.  1279. 
Ltpadetta^  a  genus  of  Hollfera,  iv.  406. 
Lepadicea,  a  gnnus  of  Cirrhopoda,  1. 6H4.  See  Cikbhopoua. 
Lepas,  nervous  filaments  of  the.  111.  607. 
I^idoptfra^  an  order  of  Insecta,  ii.  866. 

characters  of  the  order,  ii.  866. 

divisions  into  sections,  11.  866,  867. 

mode  of  flight  of  the,  iii.  421. 

mode  of  flight  of  the  nocturnal  Lepidoplera,  iii. 
422. 

nervous  system  of  the,  iii.  61 1. 

ovum  of  Lepldoptera,  s.  [ill.]  [113.] 
Lepi4o9iren^  ill.  990. 

respiratorr  and  circolatory  apparatus  in  the,  iii.  990. 

muscles  oi  the,  iii.  543. 
Leptoctkuim^  a  genus  of  Tunicala  iv.  1 191,  et  scy. 

characters  of  the  genus  iv.  1191. 
Leplopms  longipes,  organs  and  mode  of  progression  of  the, 

ill.  445. 
Leput^  or  hare,  anatomy  of  the,  iv.  3fi9.  et  $eq. 
Lepms  cuniculus  (rabbit),  nervous  system  of  the,  lU.  623. 

organs  of  voice  of  the,  Iv.  1491 . 
Lesueura  vitrea,  nervous  system  of,  iii.  602. 
iMkarn.    See  HinaKNATioif. 
LemuMUopet,  Leucdgikiopia^  and  Lencopatkia.    See  At- 

BIMO. 

Lrwon,  iv.  164. 
I.<ticofita  of  the  cornea,  II.  177 
Leueorrhea,  s.  694.  707. 
Leucopkrutt  or  ciliated  animalcule,  iv.  13. 
Levator  aue  nasi  proprius  muscle.  III  729. 
anguli  oris  muscle,  ii.  224. 

relations  and  action,  it.  224.  22^. 
anguli  scapula  muscle,  i.  370  ;  iv.  576. 
aiil  muscle,  1.  178 ;  ill.  944.';  It.  1246 ;  S.  138.  3G9. 
action,  i.  179. 
origin,  i.  .178. 
labii  superioris  aUeque  nasi  muscle,  U.  222. 224 .  ill. 
728. 
relations  and  acUun,  U.  222. 224 ;  UL  728 
menti  muscle,  11. 225. 

relations  and  action,  ii.  225. 
palati  muscle,  i.  734 ;  iii.  951,  952. 

relAtlons  and  action.  111.  952. 
palpebrse  superioris  muscle,  iii.  79  82.  784. 
action  of  the  levator,  ill.  788. 
Lepotores  brevlores  cosurum  muscles,  Iv.  334.  lOU. 
longiores  costarum,  iv.  1055. 
prostata  muscle,  iv.  147.  1246. 
urin«  muscles,  i.  178. 
/.«*CT,  theory  of  the,  in  animal  dynamics,  iii.  410.    See 

Motion,  Animal. 
LibeUmiiHa,  or  dragon  flies,  Ii.  864. 
characters  of  the  section,  IL  li64. 
wings  and  mode  of  flight  of  the,  lit.  423. 
LkkanotHS,  a  genus  of  Quadrumana,  iv.  tlb^et  $eq.    See 

QUADtI'MANA. 

characters  of  the  genus,  I  v.  215. 
Lieheru,  reproductive  svstem  of,  s.  228. 

formation  and  development  of  the  germ,  s.  228. 
the  tnallus,  s.  229. 
the  htpotliallus,  s.  229. 

the  receptacles  within  or  upon  which  the  spores  or 
spore-like  organs  are  produced,  s.  239. 
varieties,  apothecia,  s.  229. 

spermogonlc,  s.  229. 
pycnides,  s.  229,  230. 
lamina  proligera,  s.  229. 
paraphyses,  s.  230. 
iheoe.  s.  230. 
antherldla  <^  lichen*,  s.  290. 

function  of,  s.  2fl0. 
pycnides  of  lichens,  s.  290. 
summary  of  reproductive  organs  of  lichens,  s.  211. 
Lfen.    See  Stlibn. 

Lienemtt\  sen  Itenes  suceenturiatl,  I  v.  771. 
Li/le,  expectation  of  human,  iv.  1474. 

duration  of,  and  causes  by  which  It  may  be  lengthened 
or  shortened,  Iv.  14A9.    See  Vital  Statistics. 
mean  duration  of,  Iv.  1474. 

average  duration  of,  the  same  amongst  all  races  of 
mankind,  iv.  1337. 
lenacltv  of.  among  some  of  the  lower  animals,  property 

of,  ill.  36. 
associated  with  a  high  degree  of  irritibillty  of  the 
musrular  flbre.  111.  36. 
Lira.  111.  141. 

1    General  Tiews.  ill.  141. 
deflnMoo,  Hi.  141. 

tendency  of  the  changes  exhibited  by  a  II vine 
being.  III.  141.  * 

method  of  proiecitting  the  Inquiry,  Hi.  141. 
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l^m  —  eonihuied, 

difficulty  Id  the  atUdnmeat  of  gpoeral  law*  in  come 
departments  ofsctetice,  iii.  HI. 

difflcultiet  which  beset  the  investigation  of  the 
laws  of  viUl  action,  ill.  142. 

conditions  required  for  the  production  of  vital 
actions, — organised  structure  and  stimulus,  iii. 
149. 

vital  properties  due  to  the  act  of  organisation,  ill. 
142. 
II.  History  of  opinions,  ill.  143. 

abstract  terms  used  in  the  earlier  ages  of  the 
world  expressing  a  vague  idea  of  a  property 
inherent  in  a  body  that  exhibits  it,  ill.  143. 
^  the  term  life  as  applied  by  the  older  pbtlosophem, 

ill.  143. 

tendencies  In  the  unenlightened  mind  Arom  which 
the  foregoing  modes  of  explaining  vital  pheno- 
mena have  resulted,  ill.  144. 

modiftcation  which  the  forementioned  doctrines 

•   have  undergone,  iii.  144. 

distinctness  of  life  and  mind,  iii.  144. 

doctrine  of  the  vital  principleput  forth  by  Bartbei, 
vis  medicatrix  nature  of  HoflVnan  and  Cullea, 
nisus  formativus  of  Blumenbach,  organic  a^ent 
of  Dr.  Frout,  and  organic  force  of  Miiller,  ill. 
145. 

Hunter's  doctrine  of  the  vital  principle,  iii.  144. 

Srecise  import  attached  to  the  term,  iii.  146. 
>r.  Prout's  definition,  iii.  146. 
in.  Nature  and  causes  of  vital  action,  iii.  14G. 

all  changes  the  results  of  the  properties  of  matter 

called  into  exercise  by  appropriate  stimuli,  iii. 

146. 
functions  groups  of  vital  phenomena,  iii.  146. 
depnndence  of  vital  actions  upon  external  stimuli, 

iii.  147. 
every  class  of  organs  Is  excited  to  acCkm  by  its 

particular  stimuli,  Ui.  147. 
conditions  of  a  more  general  nature  requisite  for 

the  performance  of  vital  actioiu,  as  heat,  light. 

and  electridtT,  Iii.  147. 
analogy  of  vitai  phenomena  to  those  of  the  uui- 

verse  at  large,  iii.  147. 
Illustration — the  earth,  solar  system,  and  untverie, 

iii.  147. 
Illustration— the  steam-engine,  iii.  14& 
conclu«ion~Tltal  actions  the  properties  of  organs 


IV. 


called  into  action  by  appropriate  stimuli,  ill.  149. 
between  Tltallty  and  organisation,  iii. 


Connexion 

148. 

prubability  that  the  properties  which  give  rise  to 
vital  action  exist  in  all  forms  of  matter,  or  at 
least  in  all  of  those  forms  of  it  capable  of  be- 
coming organised,  iii.  148. 
total  chance  elTrcted  in  the  properties  of  certain 
forms  of  matter   by  their  entrance  into   new 
combinations  due  to  the  act  of  combination, 
as  analoffous  to  vital  properties  being  due  to 
the  act  of  organisation,  lli.  149. 
no  property* distinct  from  the  matter  which  ex- 
hibits it,  or  capable  of  being  superadded  to  it  or 
abstracted  from   it,  analogy  of  the   magnetic 
properties  of  iron  to  vitality  considered,  ill.  149. 
evidence  of  viulity  being  due  to  the  properties  of 
matter  in  the  condition  of  organiaed  tissues,  to 
be  found  in  the  viul  actions  themselves,  iii.  149. 
the  assertion  that  the  existence  of  orgulsation 
implies  a  previous  exiateooe  of  life,  considered, 
III.  ifto. 
many  actions  performed  by  living  beings  common 

to  them  and  Inorganic  matter,  TiL  lAO. 
preparation  of  materials  for  organiaation,  iiL  160. 
V.  Changes  in  composition,  ill.  151. 

formation  of  proximate  principles,  iii.  151. 
grounds  for  the  auumption  of  a  distinct  set  of 

vital  affinities.  ilL  151. 
reasons  for  believing  that  the  compounds  with 
which  orgsnic  chemistry  supplies  ut  have  a  si- 
milar constitution  to  that  of  inorganic   com- 
pounds, iii.  153. 
the  arguments  In  favour  of  vital  afflnitv  drawn 
from  the  spontaneous  decomposition  of  organic 
matter,  considered,  iii.  162. 
organic  matter,  considered,  ill.  152. 

presumed    impossibility   of   artificially   pro- 
ducing organic   compounds   or   proximate 
principles,  considerea.  111.  158. 
•ruflcial  and  natural  conversion  of  gum,  starch, 

and  lignin  Into  sugar,  lit.  153. 
caulytic  action,  iii.  133. 
•volution  of  electricity  during  the  ordinary 

f»rocessea  of  growth  of  plants  and  animals, 
II.  154. 

Inability  of  chemists  to  produce  organic  com- 
pounda  probably  due  to  their  want  of  ac- 
quaintance with  the  form  or  condition  la 
which  their  coroponenu  muat  be  brought 
together  in  order  to  enter  into  the  desired 
union,  ill.  154. 

conclusions  deduced  ftrom  the  foregoing  para- 
graphs of  the  chapter,  Ul.  154* 


LiPi  —  eonttnufd. 

VI.  Vitality  in  a  domant  or  Inactive  caiditiai,ki 
154. 
dormant  vitality  of  aeeds,eggs,  ftc,  ill.  195. 
length  of  time  during  whkh  ikederant  vjU- 

lity  may  t>e  nrescrved,  lit.  155. 
dormant  vitality  of  seeds,  iti.  IIA. 


1. 


dormant  vitality  of  eggs,  ItL  IM. 

ageou  which  destroy  the  vitally  ef  aieli  p  4 

eggs  such  as  are  cakidaied  to  ptetoe  i»- 

portant  changes  in  their  atractarc  and  c««- 

position,  iii.  156. 

dormant  vitality  of   planta  aiwl    aatauta  a  a 

have  attained  beyond  tbe  embryo CBadnaa,  ii. 

156. 

preservation  of  dormant  rltailty  dae  la  the  aMa- 

tenance  of  norm^  constitution,  ill.  117. 
suspension  of  vital  action  undar  tttket  nam- 
atancea,  lli.  157. 
hibernation  of  planU,  UL  157. 
hibernation  of  animals  Ul.  157. 
animala  enclosed  in  roc»a  and  tram,  m.  1 A 
syncope,  ill.  159. 

suspension  of  vital  action  in  pafUoT  tht  lnf%d 
body,  iU.  i.'tt. 
atomic  theory  of  Dr.  Daobcny,  Hi.  W. 
Lfgamemtt  accessory,  of  capsular,  11. 179. 
alar,  iv.  521. 

annular  or  orbicular,  Iv.  139. 
of  carmis,  dorsal,  IL  605. 
articular.!.  850. 
capsular,  i.  260. 
definition,  I.  250. 
elastic.  L  251. 
funicular,  I.  VL 
OSes,!.  tfO. 
aatragalo-scaphold,  II.  343. 
auriculae  anieriua,  H.  561. 
poateriua,!!.  651. 
broad,  of  uterus,  s.  706. 
calcaneo-scapbuld,  external,  ii.  343. 

Inferior.  iU  341. 
capsular  (e^wnla  flbroaa  oaau  femoris),  11.  H*, 

574. 
coTonaTy,  of  the  liver,  ill.  940. 
chondro-  or  costo-xiph<M,  Iv.  I033L 
coraoo-hnmeral,  or  acoessory,  it.  574, 57k 
coato-tranaverse,  anterior  or  long.  tv.  l«tt. 

posterior,  !▼.  1032. 
cotyloid    (llgamentum    oaitjloidevm.  Aro-camL 

ueum,  l^um  cartilagioeoni  acdabnli'  11.777. 
crico-thyroldL  iii.  104. 

lateral,  Ul.  105. 
dorsal,  of  tarstu.  IL  34X 
falciform,  iii.  160. 

otthellvrr.  lii.936.941. 
gastro-lineale,  ir.  771. 
Oimbemat's.  L  .*( ;  s.  137. 
gleoo-humeral,  or  Flood'a,  W.  676 
glenoid,  U.  157;  iv.  573. 
glosso-eplgtottldeum.  ill.  lOi. 
nyo-gloasal.  Iv.  1134. 
hvo-eplglottideum.  ill.  104. 
iliac,  posterior  lateral,  or  lirtcfal  sarro  ttat  of  si 

mertng.  s.  124. 
Ilio-lumbar.  s.  124. 
Interosseus.  Ui.  131 ;  iv.  1506. 
of  tarsus,  ii.  343. 
astragalo-ealcaneal.  H.  S43. 
lateral,  of  wrist-joint,  external.  It.  1507. 

Intofnal,  tv.  1507. 
lumho-aaeral,  or  aacro- vertebral,  a.  UL 
mucous,  of  knee,  iH.  46. 
of  the  notch,  tv.  434. 
odontoid,  1. 732. 

phrenico-gastrlcitm  of  Scraimcring.  UL.  941. 
pbreolco-lineale  aeu  auanf  soriom,  iv.  771. 
plantar,  of  tarsus,  ii.  343. 
FOupan's,  1. 3«.  6 ;  U.  135, 2K.  7»7  ;  s.  1J7. 
pubic,  anterior,  s.  126. 
po*tertor,  a.  125. 
auperior,  a.  115. 
inferior,  a.  IW. 
pyramidal  or  conoid,  iiL  104. 
radio-carpal,  anterior,  I  v.  IMV. 
poaterior,  i«.  1506. 
round  (ligamentum  t^rea  capitia  ^mmam^  mi  i 

mentum  inter-articnlarr),  iL  |7i» 
round,  of  the  liver,  Ui.  906. 
aacro-coocygeal,  anterior,  a.  ifL 

poaterior,  a.  11^ 
aacr(h41lac,  superior,  a.  123. 
anterior,  a.  113. 
poaterior,  a.  123. 

in. 
in. 
or 


l<4. 

■aertHsdalic  great,  a.  tM.  107. 
teaaer,  a.  124.  207. 
aacro-veftrtN«l,  or  la—bo  lafral,  t.  IlL 
ateliate,  iv.  1012. 
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Mialaptarwma  citctrtcm    ooHimmed. 
localitiea  inhabited  by  It.  ii.  82. 
ptijtioiofkal  effects  of  Ut  electrical  dlicharge,  11.  84. 
Jfeiler  nranch  of  lachrvmal  artery.  Hi.  786* 
bone,  1. 7311, 7S9 ;  11.811. 
angle*,  U.  Xll. 
borders,  U.  911. 

1.  anterior  superior,  or  orbifar,  IL  211. 
%,  anterior  inferior,  or  masilUry,  ii.  Vll. 
S.  posterior  tuperlor,  or  temporal,  Ii.  21 1. 
4.  posterior  Inferior,  or  masseteric  border,  ii. 
811. 
eonnaxloDs,  II.  311. 
doTelopmeni,  ii.  218. 
atructure,  II.  818. 
surfaces,  11.  81 1. 

1.  external,  or  facial,  U.  811. 

9.  Interoal,  or  tenporo-sygomatk,  iU  811* 

8.  superior,  or  orbltar,  11.  811. 
canal,  II.  211. 

foramina,  11.  211. 
nerve,  ii.  894  ;  111.  788. 

cutaneous  of  Meckel,  II.  884. 
branch  of  iacbrymal  aerre,  ill.  784. 
process,  U.  208. 
ridge,  ii.  808. 
JtfWtfiyo- Polynesian  group  of  languagts,  Ir.  1347. 
Ifelapo- Polynesians,  mental  and  physical  cbaracttristici 

oflbei,ir.  1361. 
i/aA««,  physical  characteristics  of  the,  lv«  1161. 
ilaUgmmU  polypi  of  the  nose,  iii.  740. 
Mimileoimr,  lotfemal,  artery,  i.  IM. 

nerves,  Iv.  769. 
Mmiieoimt,  extemus,  L  147.  tftl.  16a 
Internus,  L  147  ;  ii.  169. 
MaUnu,  or  hsunmsr-bone,  11.  546. 847* 
development  of,  11.  660. 
functions  of  the,  11.  573. 
muscle  of  the,  or  tensor  tvmpanl,  II.  645.  548L 

functions  of  the  muscle,  li.  574. 
abnormal  conditions  of  the,  11. 561. 
MmiptMkkm  bodies,  iv.  943—249. 
epithelium  of  the,  iv.  250. 
funciloa  of  ths,  Iv.  854. 
Uaipigktan  eorpuscles,  functions  of  the,  Iv.  701. 

or  the  spleen.  Iv.  775—779. 
Mmmmm,    Sne  BCammskt  Glamm* 
Mamiiaua,!.  Il7i  ill.  284. 

cbaractorlstlcs  derived  from— 
the  circulatory  system,  ill  234. 
the  secretory  system,  iii.  235. 
the  alimenlary  system,  ill.  235. 
digestive  organs,  s.  SOL. 
pancreas,  s.  96L 

duodenal  band,  s.  98. 
gastro. splenic  band,  s.  98. 
•allvary  glands.  Iv.  432. 
tongues,  Iv.  1151. 
kidneys,  Iv.  833. 
liver,  ill.  175. 

fenerailve  organs  of.  il.  481 ;  111.  8S9w 
the  osseous  system,  ill.  235. 
composition  of  bones,  1.  4Sf), 
temporo-maaillary  articulation,  iv.  840. 
nervous  system,  tbe,  Iii.  235. 623. 
the  organs  of  sight,  bearing,  smelU  and  taste,  iiL836. 
eyelids.  111.  U& 

eyebrows  and  eyelashes,  ill.  95. 
glandule  of  Harder,  ilL  06. 
chiasma  of  the  optic  nerve,  lil.  7C8. 
respiratory  movements,  iv.  1081, 
organs  of  voice.  Iv.  14M6. 
animal  heat  of  the.  ii.  649. 
ciliary  motion  In,  1.  f*S\. 
primary  classlSeatloii  of  Mammalia,  according  to  Aris- 
totle, Ray,  Llraicus,  Pallas,  and  Cuvler.  lil.  236^289. 
subdivisions  of  tbe  primary  groups  according  to  Lin* 

n«us  and  Cuvter,  iii.  241. 
annlUes  and  classiflratlon  of  Mammalia  according  to 

Macleay  and  the  Quinary  school.  III.  242. 
primary  division   into  two  sub^classes  according  to 

Owen.  ill.  844. 
orders  arranged  with  regard  to  their  afflnltict.  111.  944. 
ifeweif  artery,  iv.  822. 

origin  and  course,  Iv.  889. 
branches,  Iv.  882. 

1.  mediastinal  branches,  Iv.  828. 

9.  superior  pbrcnle,  or  comse  ncrvi  pbrenld, 

iv.  888. 
8.  anterior  intercostal  arteries,  iv.  828. 
terminal  branches,  Iv.  8i3. 

4  internal  or  abdominal  branch,  iU.  889.  818. 

Iv.893. 
8,  external  or  mosculo-phrenlca,  1. 864)  Iv.  888. 
varieties  of  the  mammary  artery,  iv.  823. 
MsMiiAaT  Glands  (in  human  anatomy),  il.  481 1  IL  84ft. 
human  mamma,  iii.  24& 
areola,  lil.  947. 

change  bi  colonr  after  impregnation,  UL  847. 
cutiiTe  and  cutb.  iii.  217. 
tubercles  of  the  areola,  ill.  247* 
areolar  tissue  of  the.  111.  496. 


MAMMAaT  Glanm  (In  human  anatomy) —eonlAnutf. 
eUbct  of  age  upon  the  structure  and  appearance  of  the 

mammft,lll.  250. 
internal  structure  of  tbe  breast,  III.  148. 
arteries,  iii.  »4& 
absorbenU,  ilL  849. 
llgamenU  suspensoria,  ill.  948. 
nerves,  iii.  249. 
secerning  portion  of  the  gland,  cellules,  glandules, 

milk-tubes,  reservoirs,  ilL  94i». 
veins,  Ui.  849 

nipple,  or  mammilla.  Hi.  946. 
•  cuticle,  rate  mucosom,  and  cutis,  UI.  946. 

form  and  position,  iii.  246. 

alterations  during  lactation.  111.  246. 
glands  and  pepUlse,  IU.  946. 
mammary  gUnds  In  tlie  m»le,  iii.  9d0  \  iv*  464,  465. 
secretion  of  milk,  iv.  461. 463. 

vicarious  secretion  of  milk,  Ir.  463. 
Influence  of  the  nervous  system  and  mental  emotions  on 

the  secretion  of  milk,  Iv.  464. 
remarkable  cases,  Iv.  465. 
Mmmmar^  GLntis  (morbid  anatomy),  lil.  252. 
hydatids,  ill.  259. 

hypertrophy  of  tbe  adipose  tissue,  111.  854. 
Inflaromatloo,  IU.  252. 
malignant  diseases,  ill.  254. 
cutaneous  cancer,  UL  254. 
sdrrhus,  iii.  255. 
carcinoma  reticulare,  liL  255. 
alveolare,  iiL  955. 
•oft  cancer,  (Uogus  bsematndes,and  mednUarr  can« 

cer,  IU.  255. 
carcinoma  fasdculatum,  UI.  9S6L 
melanosis,  ill.  256. 
tumours,  chronic  mammary,  UI.  958. 
irritable,  UL  264. 

sero-cyscic,  of  Sir  B.  Brodie,  UL  258. 
calculi  in  tbe,  iv.  86. 

fatty  infiltrations  in  the  acini  of  the  mamma,  Iv.  95. 
MeinMory  Glamdi  (In  comparative  anatomy),  lii.  851. 
In  the  Kangaroo,  iii.  851. 
In  the  Omithorhynchus,  UI.  851. 
In  CeUcea,  Ui.  251. 

number  of  eflbrent  duets  in  various  animals,  Ui.  859. 
Mmmwutry  nerves,  iv.  753. 
veins,  iv.  8i3. 

internal,  IU.  249;  iv.  1408. 
MammiU^fitrm  fibrous  processes,  s.  125. ' 
MmmmiUa^  or  nipple,  of  mammss,  lil.  246. 
iiamtmiUarw  bodies,  or  corpora  albieantla,  Uf.  673.  676, 
701. 
fibrous  matter  and  connezions,  UI.  701. 
structure,  ill.  701. 
processes  or  papUte,  iv.  287. 
Mamatoik  (Elephas  priinigenius),  tusks  of  the,  Iv.  924. 
Men,  least  adapted  of  all  animals  for  swimming,  ill.  489. 
his  mode  of  swimming,  tli.  439, 44(>. 
locomotion  of,  iii.  4Ai;.    Sc*  Motiom,  ANiMAk 
Mamdibtei  of  Insects,  li.  8f)8.    See  Imsicta. 

of  Arachnida,  L  202. 
Mamdibm/iUa,  a  sub-class  of  Insecta.  IL  850. 
MamdriU,  anstomy  of  the,  iv.  901,  et  teq, 
Mamit,  structure  of  the.  11.  47.    See  Edtutalm. 
electricity  of  a  species  of,  U.  82. 
pelvis  of  the,  s.  I64. 
MmmtiiUt^  or  praying  iosecU,  IL  864. 
**  MmUie"  of  the  scephalous  Mollusra,  1.  7C6. 
Mam0piiett  psalterlum,  omasum,  or  feuiUet,  of  Hnmlnanfia, 

S.537. 
Mornnmis,  canses  ol^  UI.  751 

cffecU  of  certain  forms  of,  on  tbe  aeliea  of  tbe  heart,  1. 
798. 
Miartkamiia  polymorpha,  vegetative  system  of,  s.  887. 
JfarMr,  iv.  87. 

radiating  lamina  of,  Iv.  87. 
jrerr,milkofihe.m. 


analysis  of  the,  lil.  362. 
Margsraa  of  the  cornea,  U.  177. 
Marine  animals,  luminousnese  oC     See  Lomimousiiiss, 

Ahimal. 
Jlf«nisof  (Aretomys),  anatomy  of  the,  iv.  870,  et  $eq. 
Affywrseisf,  physical  characters  of  the,  iv.  1362. 
Msrrow  of  bones,  fat  in.  L  58. 
splnaL    8ee  Smimai  Cord. 
Mamai^nAUA,  111.  867. 

essential  external  and  Internal  characters,  UL  Vf. 
general  reesarks  on  the  geographical  distrlbuUon,  Ac* 

of  the  MarsupUlla,  UL  257. 
Classlficatloo.  IiL  858. 

Tribe  I.  Ssurcophaga,  UL  868. 
Genus  Thylacinus,  UI.  258. 
Dasyurus,  III.  2^9. 
Pbascogale,  III.  2v9. 
Tribe  II.  Bntomophaga,  IU.  2.^9. 
Group  «,  GressiKia,  Iti.  2riO. 

Genus  Mynnecobius,  Ui.  960. 
Croup  /3,  Salutorla,  ill.  960. 

Genus  Parameies,  iii.  800. 
Chmropiis,  iiL  961. 
Group  y,  Scin«orla,  III.  't*l. 

Genus  Didelpbis.  UI.  861. 
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Liver,  Normal  Anatomy  or  thb,  H.  483,  48^1 ;  Hi.  I  GO. 
rorm,  III.  160. 
pOAltioD,  III.  160. 
relations,  iii.  160. 
ligaroenU.  lit.  IGa 
coronarr  ligament  of  the,  Iii.  940. 

falciform  ligament  of  the,  iii.  936.  941. 
baie  and  apex  of  the  ligament,  iif .  936. 
surfaces  of  the  falx,  iii.  936. 
triangular  ligaments  of  the,  UL  940. 
iohului  caudatuB.  iii.  937. 
Bsfturfs,  iii.  161. 
lobes,  iU.  16*1. 
corerlngi,  iii.  162. 
peritoneum  of  the,  iii.  943. 
basement  membrane  of  the,  111.  487. 
Internal  composition  of  the  liver,  iii.  497 
colour,  iii.  Ifia. 
texture,  ilL  163. 
dimensionf,  iii.  163. 
chemical  analjrais  of  human  liver.  Hi.  163. 

of  bulloclL's  liver.  111.  168. 
Tarleties  In  form,  ill  163. 

of  position,  iii.  163. 
gall-bladder,  iii.  164. 
relations,  iii.  161. 
coaU.  iiL  164. 
excretory  ducts  of  gall-b' adder  and  liver,  Hi.  16t 

coats,  iii.  164. 
Tarleties  in  the  gallbladder.  HI.  164. 
structure  of  the  liver.  Hi.  164. 

the  terms  lobule  and  acinus  as  uted  by  Malpighl, 

Muller,  and  Kiernan.  iti.  165. 
GUfson's  capsule.  Hi.  166. 
vaginal  portion,  iii.  167. 
Interlobular  portion.  III.  167. 
lobular  portion,  HI.  167. 
portal  vein.  iti.  167. 

vaginal  branches  and  vaginal  plexus,  Ul.  167. 
interlobular  veins.  Hi.  168. 
lobular  veins,  iii.  168. 

abdominal  and  hepatic  origins  of  the  portal 
vein,  HI.  168. 
hepatic  duct,  HI-  164.  109. 

vaginal  ducts  and  vaginal  plextu,  Ui.  169. 
Interlobular  ducts,  iii.  169. 
lobular  ducts  and  lobular  plexus,  IH.  169. 
termination  of  the  biliary  ducts,  IH.  170. 
vascularity  of  the  biliary  ducts,  iii.  170. 
mucous  membrane  and  follicles  of  the  biliary 
ducto.lH.  171. 
hepatic  artery,  iii.  171. 

vaginal  arteries,  ill.  171. 
Interlobular  arteries,  iU.  171. 
lobular  arteries,  Iii.  171. 
distribution,  iii.  171. 
hepatic  veins  ill- 173. 

interlobular  veins.  Hi.  173 
•ubiobular  veins.  Hi.  173. 
hepatic  trunks.  111.  173. 
lymphatics.  IH  173.  2S9. 
deep,  iii.  229. 
superficial,  ill.  229. 
nerres,  iii.  174. 
progressive  development  of  the  liver  in  the  animal 
series.  Hi.  174. 
in  Inrertebrata,  HI.  174. 
in  Vertebrata,  Hi.  17ft. 
comparative  anatomy  of  the  gall  bladder,  Hi.  176, 
bile   secreted    fk-om    arterial    blood   in    Invertebrata, 
formation  of  portal  vein  In  the  various  Vertebrate 
claMes,  ana«tomoses  of  portal  and  caval  veins,  Hi. 
176. 
hepat>r  veins  of  dlvlns  animals,  iH.  176. 
derelopment  of  the  liver  in  the  embryo,  iii.  177. 
In  the  fowl,  ill.  177. 
in  the  human  subject,  ill.  177. 
uses  of  the  liver.  Hi.  l?**. 
srcretion  of  bile,  IH.  IIR. 

anomalous  opening  of  the  portal  vein  Into  the  vena 
cava,  tU.  178. 
quantity  of  the  bile.  Hi.  1*M). 
I  xpulslon  of  the  bile.  iH.  180. 
uses  oftbe  bile,  IH.  181. 
red  and  yellow  substancrs  of  Ferrrln,  Hi.  181. 
researches  of  M.  Duj«rdin,  ill.  182. 
the  liver  In  Infancy,  1.  68. 

liver  in  various  animals,  Iv.  US.  See  undei  the  various 
headinn. 
/.reer.^fHi^f  (DUtomahepatlcun),  H.  121. 
Liver.  Pathol«)Gical  An&tomy  or  the.  III.  1^2 
I.  diseases  of  the  serous  membrane,  iii.  1«2. 

acute  Inflammation,  or  membra- -ous  hepatitis,  IiL 

IK2. 
chronic  infl.imma(lon.  ill   181. 
depositions  in  the  subserous  tissue,  iii   183. 
S.  diseases  of  the  muct)iis  membr.tno,  lit.  IH3. 
<r.  thtck«*nlMg,  Hi.  183. 
b   softening.  Id.  183. 
e.  hannorrliiige,  iii.  183. 
tl.  pu«,iH.  183. 
t.  abnormal  deposits,  UL  183. 


!«. 


/. 


t 


k. 
I. 


LivRR  —  comfimmed. 
8.  disorders  of  the  venmis  drraUtloo,  Iti 

a.  gi>neral  oonge»Uon,  m.  184. 

b.  hepatic  venous  coagestlon,  UL  1M. 
r.  portal  venous  oongeakin,  Ui.  184. 

errors  of  MCller  and  Cruveilhicr  with  rrgav^  to  t « 
stmcture  of  the  liver,  ill.  )8&,  I8& 
4«  disorders  of  the  biliary  excretion,  UL  187. 
biUary  congestion,  Ht.  187. 
elibcts  of  obstruction  of  the  galUdncts,  UL  tC 

5.  diseases  of  the  parencfaj-ma.  UL  187. 

a.  Inflammation,  iU.  IW. 
*.  hypertrophy,  Iii.  188. 

c.  atrophy,  HI.  184. 

cirrhosis,  HL  IML 

d.  softening,  iii.  189. 

e.  induration,  IU.  190. 
btty  degeneration.  IIL  190. 

unhealthy  formation  of  btty  nuttrr  is  t*> 
liver,  iv.  94. 
causes.  Iv.  9ft. 
abaceas,  IU.  190. 
tubercle.  Hi.  192. 
tdrrfaua.  Ui.  192. 

scirrhous  tnberde.  Hi.  192. 
tttbera  dlfll^xsa  of  Farre.  UL  ISL 
characters  of,  HL  199. 
mednllary  sarcoma.  Hi.  193. 

seat  of  origin  of  cardnoaa,  UL  194. 
fungus  hcmatodes,  IU.  194. 
m.  melanosis,  iii.  194. 

6.  disorders  of  function,  til.  194. 

A.  suppression  of  secretion  of  bte,  Bi.  194. 

b.  alterations  in  the  physical  pmucitia  ef  the  k  « 

IH.  19ft. 

c.  alterations  In  thncbcnalcnlpvoBcvlkieftHrtk 

IH.  193. 
biliary  calculi.  Hi.  195. 
tf.  entoton,  iU.  19ft. 

symptoms  of  the  exlakeneeef  uMiuss  a  i^ 
Uver,  IH.I9& 
symptoms  of  Irritation  of  the  llvcr.  IU.  721 H. 
elTects  of  inflammatoiy  and  other  lesioes  ta  tke  fai  j  ' 
utero,  IL  331. 
Lizards,  anatoro  v  of,  ir.  26ft,  H  jrf  . 
abdominal  ruoera  ot,  hi.  941. 
dental  system  of  the,  Iv.  889. 
eyelids  In,  iU.  9ft.  97. 
nervoiu  system  of  the,  HI.  6V1,  £n. 
organs  and  mode  of  progrcsaiao  of  the,  UL  U^ 
pelvis  of,  s.  171. 

monitor  of  South  America,  teeth  of  the,  Iv.  M8 
•cincoid,  teeth  of,  Iv.  891 
tongue  of,  iv.  1 147. 
Lobe$  of  organs.    See  those  organs, 
of  cereheHum.    See  tVrtfiMbsM. 
of  the  lungs,  a.  258.    See  Lmmft;  IUsriR*rYJ%  <  • 
OAMs  or. 
t^tht^  or  bead-cowls,  of  Pteropodn,  le.  174. 
LobopkjfUia  anguloaa,  a  genua  of  INtlrptfeta,  I*.  & 
Lob^er,  the,  i.  764.    See  CartTACCa. 
mode  of  progression  of  tiae,  iii.  4J6» 
nervous  system  of  the,  liL  619. 
Lobm/ar  arteries.  IIL  171. 
biliary  plexus,  HI  169. 
ducts,  iii.  169. 
veins,  iH.  168. 

venous  plexus,  UI.  188;  Ir.  1414. 
Lobmiei  of  duodenal  ^and,  Sw  361. 
ofear,  U.  ftftl.     . 
ofkldney,lv.  233.234. 
of  the  liver,  UI.  16ft,  166 ;  s.  3(9. 
of  the  lungs,  s.  K4. 

minute  anatomy  of  the  Inbaiea,  a.  268. 
Lobuhu  caudatus.  Hi.  161, 162. 937. 
quadratus,  IH.  162 ;  s.  909. 
SplgeliL  iii.  161.  162;  s.  909. 
Loeomotiom^  AiiKtion  of.  In  animals  gencvany,  L  I4S    ^ 
Motion,  Aihmal. 
manner  in  which  the  posterior  r«4iim*«  <rf  tl»  • 
cord  may  contribute  to  the  exercise  of  Ike  Isv^  l" 
Amctions,  UL  7)1  Q. 
locomotion  of  animalcules.  !▼.  ft.    See  hrt.t«  AfT«* 
and  in  Crustacea,  I.  761 . 
system  of  Pter<Mioda,  Iv.  171. 
of  inaecu,  U.  924.    See  Ittstrra. 
In  the  lanra  of  insects,  li.  879. 
i^ocsts  niger  of  the  cms  cerebri,  HL  847  ;  722  V. 
perforatits  aoticus  of  base  of  btmm,  Ui.  671 
/.4Kiutt(Locuitkl«),H  864. 
association  of.  wL  16, 17. 
their  economy  and  mode  of  proceediaf  .  fii  t* 
ora  of  the  Loligo.  s.  1106.] 
Loligoptu  gutlati,  1.  114. 
London,  sanitary  rondltion  of  the 

the  mean  age  at  df«th  Ir.  1471, 1472. 
Lonfiir^rmei,  a  tribe  of  bisects  of  Che 
861 
characters  of  the  tribe,  IL  862. 
Longitstmmt  dorst  muscle,  t.  Ilk.  971 }  s.  137 
Lomgitndmmt  commissures  of  the  hrata.  Ut  781  • 
superior,  UL  70L 
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hoagHmihui  conmliciirM  of  the  brain—  contmmed, 
lonfltudioal  tracU,  ill.  701. 
fonilz,  Ul.  701. 

uenU  Mnidrcularit,  lii.  701 
dnus,  of  fh»tftl  bone,  1.  729. 

anterior.  I?.  14  la 
nicat,  1. 7».  IVt. 
tracts  of  corpus  callosum,  Ul.  €74. 
iMtrn  colil  muscle.  Hi.  A61. 
lAtjAtodam^  anatomj  of  the.    See  Pacbydiibmats. 
Lopkim  plscatonus,  nerrouf  system  of  the,  lii.  6 IJL 
tetth  of  the.  111.  978. 
nostriU  of.  ill.  99S. 
LopkotrmmekH,  an  order  of  Fishes*  ill.  957. 

dMracteri  of  the  order,  ill.  957. 
homkomu  Bakeri,  iomutlon  and  stracture  of  the  ora  of,  s. 

rij7.] 

crystallinus,  winter  oTum  and  embrjo  of,  s.  [128.^ 
L»o4t$,  or  Up  animalcules,  Iv.  IS. 

borsaria,  mode  of  reproduction  of,  s.  7. 
LmmUr  arteries,  1. 1«9. 196.  867. 
&»cU,  s.  138.  mi. 
langlia,  s.  48.V 
nerrcs,  anterior  branches  of,  !▼.  761. 

posterior  branches  of,  iv.  753. 
pWxns  of  nerves,  iv.  764. 
veins.  It.  Uiai 
Lmmha  slidoulnal  muscle,  1.  7. 

plexus  of  nerves.  Iv.  761. 
I«wAo-Ul.«bdoainal  muscle,  1. 7. 
•LetiAo-pelvlc  articulations,  s.  ISI. 
■Mvcmcnts  of  this  Joint,  s.  121. 
Immko  lacral  ligament,  s.  131. 

nerve,  iv.  761. 
iMmbrieaiet  asanOs  muscles.  11.  591. 
relations  and  usi's,  li.  Ml. 
pedis  muscles,  U.  858. 
agncola,  ovum  of,  s.  ril7.] 
cerrcstrls  (common  earth-worm),  nerrous  system  of 

(be,  lii.  607. 
organs  of  circulation  In  the,  I.  65a 
organs  and  mode  of  progression  of  the,  ill.  441. 
l»cmmm  cervns,  or  stag-beetie,  11.  861,  note. 
LcniauvtHBaa*  Amiiai,  ill.  197' 

I.  enumeration  of  animals  possessing  the  property  of 

cmittimg  light.  Hi.  197. 
IL  characters  and  properties  of  animal  light,  HI.  196. 
colomr  In  various  aiiimiUs,  HI.  198. 
Intensity.  III.  198,  199l 
smel  1,  111.  199i 

evolution  of  heat  In  connexion  with  animal  la- 
mi -oousneas,  IH.  199L 

in  which  light  Is  glren  out,  and  by 
whic  h  lU  Intensity  Is  affected,  ill.  199. 
1.  naturml  clrcumstaners.  Hi.  199. 

a.  Influence  of  temperature,  HI.  199. 
*.  solar  light.  Hi.  199. 
r.    lunar  l^tht,  UL  199. 

tf.  abrupt  collision  with  other  bodies,  HI.  199. 
#•   loud  noises,  iii.  SiA 

/.    internnl  movements  'of  the  animals  them* 
selves,.wUl.  &c..  Hi.  900. 
t.  artiftdal  dreumstanrcs,  Hi.  200. 

n.  accumulated  electricity  and  electrical  cur- 
rents. 111.  200. 
immersloa   In  various   fluid   and  gaseous 

media,  lii.  2C0. 
pressure  of  thetr  bodies,  ill.  201. 
removal  of  the  luminous  organs,  and  re- 
moval of  these  iind  other  organs.  Hi.  201. 
eaposure  to  various  degrees  of  heat  and 

moisture.  Hi.  201. 
Immersion  In  vacuo.  III.  201. 
removal  from  all  foreign  sources  of  Ught,  HI. 
101. 
of  lumlnousness  In  different  animals,  I.  45 ; 
I1L20L 
V.  anatomy  of  light-giving  organs.  III.  203. 
VI.  gcf^fraphlcat  distribution  ol  luminous  an!mab.  111. 

VII.  theories  of  animal  lumlnouiness,  HI.  203. 
VIII.  tiM«  of  animal  lumlnousness.  Hi.  204. 

lumloousocaa  of  animals  not  Innate,  aiul   other 

allied  phenomena,  iii.  204. 
lumlnousness  of  Uie  human  body,  and  emission  of 
light  from  the  eyes  of  vertebrate  animals,  HI.  204. 
tamtoousnoss  of  dead  flshes  and  other  dead  animals, 

lit.  205. 
light,  influence  of,  on  animal  lumlnousness.  III.  199, 
.  or  semilunar,  bone  of  carpus,  U.  605. 
ar tirulatiotis,  U.  505. 
Lmmgt,  in  hifaary,  I.  67. 

air.ccUa,pulmoaary,  basement  membrane  of  the  IH.487. 

a-symmclry  of  the,  Iv.  846. 

Ijmptetka  of  the,  HI.  »9, 130. 

pulmonary  branchea  of  nervus  vngns,  lU.  896. 90S. 

pleura,  iv.  I. 

mediastinum,  Iv.  1. 
Ilgamentum  latum  oulmonls,  Iv.  2. 
pleura  piifanoDalis,  iv.  2. 
cottalls.  tv.  2. 
diaphrag matica,  Iv.  2. 


elastic 


power  of  the,  Iv.  1058. 
muscular  contractility  of  the  lungs,  Iv.  1060. 
of  the  Tolumes  of  air  expelled  from  the  lungs,  iv.  1066. 
See  also  RnspiaATiDN,  OaoAifs  op ;  Thorax. 
Zsu^f.  morbid  anatomy  of  the,  a.  392. 
atrophy  of,  in  a«ed  persons,  1. 78,  nole. 
collapse  of  ttie  lungs,  s.  392. 
bronchlilc,  s.  392. 

associated  with  emphysema  of  the  inufftctcd 
portions  of  the  same  lung,  s.  892. 
asthmatic  aflbctions.  s.  3^. 
condition  of  the,  in  fatal  cases  of  eroup.  Hi.  116. 
excretions  from  the  lungs  (watery  vapour  and  carbonic 

acid).  U.  149. 
fktty  accumulation  in  the  lungs.  It.  96. 
formation  of  concretions  In  the  parenchyma  of  the 

lungs,  Iv.  90. 
forms  of  disease  recognised  by  English  pathologists,  s. 


Ill 


h, 

c. 

e, 

/' 

g- 


IV. 


pneumonia,  s.  993. 

inflammation  of  the  lung,  s.  398. 
three  stages  of,  a.  S!l3. 

gangrene,  s.  393. 
case  of,  IH.  ISO. 

cancer  of  the  lung,  s.  398. 

phthisis,  s.  393. 
hepatlsatlon  of,  in  the  fmtus  in  utero,  ii.  331. 
induration  of  the,  iv.  707. 
modes  of  cicatrisation  of  the,  1.  604. 
morbid  changes  in  the  lungs  after  dividing  the  vagi,  iU. 


IX. 


softening  of  the  lungs.  It.  707. 
introduction  of  blacx-coloured  tabstaneei  from  without 
into  the  lungs.  It.  117 
causes,  Iv.  1 17. 

lungs  of  eoUlers,  disease  of,  iv.  11'. 
taberde  In  the  lung.  iv.  104. 

causes  of  the  lormatlon  of  tubercles  in  the  limgs. 

Hi.  754. 
seat  of  pulmonary  tuberde,  s.  393. 
character  of  tuberde,  Ir.  104 ;  s.  393. 
tuberculous  masses,  Iv.  104. 
inflltrated  tubercle,  iv.  105. 
grey  tubercle,  Iv.  105. 

yellow  opaque  tuberculous  matter  In,  It. 
105. 
gelatlnilorm  tubercle,  It.  105. 

microscoptcal  condition  of  the  yellow  ta- 
berculous  matter,  iv.  105. 
granular  substance,  Iv.  105. 
cdls,  Iv.  106. 

Irregular  particles,  Iv.  105. 
large  fkt  giobulra,  I  v.  105. 
plaies  of  cholesterin,  Iv.  105. 
amorphous  saline  particles,  Iv.  105. 
melanic  cells  and  granules,  tv.  105. 
icmMransparent  srey  granulation,  Iv.  105. 
assorlaUon  of,  with  yellow  tubercle,  1?. 
106. 
round  or  oval  dull  white  granulation,  Iv.  106. 
analyses  of  tubercle.  Iv.  106, 107. 
growth— mode  of  enlargement  of  tubercle.  It. 

107. 
changes  whldi  tuberde  undergoes,  Iv.  107* 
Invested  by  a  cyst.  It.  107. 
decay  be  softening.  Iv.  107. 
removal  of  tuberde,  Iv.  107. 

by  simple  absorption.  Iv.  107. 

by  absorption  combined  with  so-caUed 

'*  trantformation.**  iv.  108. 
by  elimination.  It.  108. 
tubercular  cavltim  m  lungs,  Iv.  108. 
slse  of  cavities.  lv.|(J9. 
course  and  event  of  cavities,  iv.  109. 
Lum/ft,  comparatlTe  anatomy  of  the.  Iv.  33t. 
Lmmulurkt  vulgaris,  development  of,  s.  353. 
iMirm  vulgaris,  organs  of  voice  of  the.  iv   1490. 
Lmsmtioms  of  the  bones  of  the  fore-arm,  11.  69. 

of  the  hip^Jolnt,  oongenlul  (** original**  of  the  Conti- 
nental surgeons),  H.  78a 
of  various  Joints..  See  those  Joints,  tmder  thdr  head- 
ings. 
Igpeefarfiecnv,  vegetative  svstem  of,  s.  343. 

commencement  of  the  oeveiopment  of  the  prothallium, 

S.24S. 
arcbegonla,  s.  243. 
embryo,  s.  243. 
sporangia  and  spores,  a  143. 
Lpeopodimm  of  Peru,  dormant  viUlity  of,  IH.  156. 
t^fmpk^  description  of,  1.  50 }  Hi.  219. 
analysis  of;  IH.  310. 
microscopic  appearance  of,  IH.  221. 
analvs»s  of  chyle,  lii.  233. 

taken  from  toe  thoradc  duet,  ill.  322. 
before  reaching  the  thoradc  duct,  tu.  333. 
pathological  condition  of  the  lymph,  ui.  834. 
adventiilitus  production  of  lymph  vessels,  Iv.  143. 
coagulable  lymph,  Induration  maltrr.  iv.  138. 
LpmpkmnguMiM  of  the  uterine  ijmpiiatic».  •.  705 
LVMPRATir  ANO  LArriAL  STsrau,  i.  yo  ;  ill.  305. 
general  description,  Hi.  teoB. 
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history  of  the  ditcorery  of  the  Ijmphatic  ▼mmIs,  I.  21; 

iU.  206. 
dittribatlon  of  lympbatk  fciseU  in  the  hanun  tataicct, 

ill.  206. 
structure,  1.  22. 34 1  ill.  206. 
inner  tunic,  ill.  2M. 
ilbroui  tunic.  III.  206. 

Ijrmph  beMrti  of  the  lower  aiilnalt,  ill.  S09L 
external  tunic,  iii.  209. 
Talrei,  lil.  209. 
mode  of  origin  of  the  lymphatic*.  Hi.  31 1.  493. 
lymphatic  or  atMorbent  gland«,  iii.  217. 
blood-Teiselt,  iii.  31 H. 
cellular  tissue,  ill.  218. 
colour,  lil.  31 R. 
description,  ill.  3I7« 
derelopment.  111.  217. 
nerves,  IIL  218. 
structure,  iii.  218. 

convoluted  tube,  ilL  216. 
lymph,  Iii.  219. 

analysis  of.  iii.  82a 
microscopic  appearance,  Iii.  221* 
chyle  globules,  ill.  221. 
analysis  of  chyle,  lil.  232. 

taken  from  the  thoracic  duct,  ill.  233. 
before  reaching  the  thoracic  duct,  iii.  223L 
Descriptive  anatomy,  IU.  233. 
lacteals.  Iii.  828. 

course  of  Irmphatlc  glands,  ill.  338. 
position  or  lymphatic  glands,  ill.  224. 

in  the  lower  and  upper  extremitlee,  Iii.  324. 
in  the  cervical  region,  iii.  224. 
on  the  head  and  uce,  IIL  824. 
In  the  great  cavities,  iii.  324. 
mesenteric  glands,  liL  321. 
bronchial  glands,  UL  224. 
thoracic  duct.  Til.  234. 
right  lymphatic  trunk,  lil.  225. 
lymphatic  Teasels,  iii.  225. 

of  the  lower  extremities,  ill.  235. 

superBcial  set,  Iii.  236. 
of  the  exterior  of  the  lower  part  of  the  trunk 

and  external  genitals,  ill.  337. 
course  of  the  lymphatics  in  the  neighbour* 
hood  of  the  iliac  arteries  and  the  aoru,  ill. 
227. 
lymphatics  of  the  testicle,  ill.  827. 
ofthektdneys,  iii.  327. 
of  the  suprarenal  capsules,  ill.  397. 
of  the  lower  part  of  the  intestines,  IIL  387. 
lymphatics  of  the  stomach,  Iii.  229. 
of  the  pancreu.  UL  229. 
of  the  spleen.  111.  329. 
ofthe  liver.  Hi.  229. 
deep,  ill.  229. 
sureraclal,  UL  229. 
of  the  thorai  aud  thoracic  viscera.  III.  839. 
of  the  thoracic  parletes,  fte^  ill-  329. 
of  the  lungs,  iii.  2.10. 
of  the  heart.  111.230. 
deep-seated  lymphatics  of  the  upper  extremity, 
Ui.  230. 
superficial,  ill  331. 

lymphatics  of  the  exterior  of  the  upper 

part  of  the  trunk.  iU.  231. 
Tosa  eflTerentia  of  the  axillary  glands, 

ill.  831. 
superficial  lymphatics  of  the  head  and 
race.  III.  3:il. 
deep-seated,  iii.  283. 
nse«  of  the  lymphatics  and  lacteals,  1, 3S. 
Lymphatic  SYaTE.<i«,  Abnukmal  Anatomy,  lil.  333. 

congenital  variations  from  the  normal  distribution,  IU. 

23i. 
diseased  conditions  of  the  lymphatic  end  lacteal  vessels, 
lil.  233. 
Inflammation,  ill.  233. 

ulceration  and  adhesion  of  the  valves,  iii.  80. 
thickening  ofthe  coats,  Ui.  'i33. 
Taricosities.  IU.  S33. 
diseased  conditions  of  th«  absorbent  glands.  III.  833. 
inflammali(«n  acute  and  chronic,  atrophy,  UI.  233. 
deposlU,  UL  833. 
tubercle.  Hi.  833. 
cancer,  melanosis,  and  enoephaloid  natter,  UI. 

334. 
calcareous  and  carbonaceous  deposits,  IU.  334. 
changes  In  the  Irmph,  lil.  331. 
concretions  in  the  hrmphailc  vessels,  iv.  89,  90. 
J.fmphatie  ganglions  ofthe  face,.lL  326. 
L$mphaiic  glands,  i.  39. 
structure,  L  S3, 
of  arm,  1.  817. 
axlllanr,  i.  STiR. 
cervical  1.364. 
lnguln.il,  I.  368. 
of  extonuil  enr.  il.  556. 
ofthe  rare.  li.  v2H. 
See  Lymphatic  .Syhtem. 
J^^mpkatic  hearts,  ii.  577. 


Lgmpkaiie  vessels  In  particular : « 
abdominal,  L  16. 
ankle,  region  of  the,  f.  Iftt. 
of  bone,  f,  436. 
of  cranium,  i.  748. 749. 
of  diaphragm,  il.  4. 
of  external  ear,  11.  556. 
of  the  (ace,  tl.  8;i8. 

deep,  of  the  face,  IL  80. 
of  FaUeplan  tube,  s.  603^ 
of  generative  organs  of  feoule,  s.  714. 
of  glands,  U.  489. 
of  the  heart,  it.  596- 
of  the  kidneys,  ill.  887 ;  Iv.  W, 
ofthe  leg.  superficial,  UL  130. 
of  the  liTer,  IU.  173.  r^9, 

deep,  iii.  389. 

superficial,  IU.  839. 
of  the  lower  part  of  the  intcatlnrs,  IU.  87. 
ofthe  nose,  Ui.  734. 
of  the  oesophagus.  III.  759. 
of  the  pancreas.  iU.  3:9. 
of  penis,  iU.  918. 
of  pharynx  and  noath,  Ui.  949. 
of  prostate  gland,  iv.  14«. 
of  saUvary  glands,  iv.  428L 
of  sole  of  the  foot,  it.  3.U. 
ofthe  spleen,  UL  829 ;  Iv.  793. 
ofthe  stomach,  Ui.  839. 
of  tympanum,  iL  506. 
superflcbl,  of  heed  and  face,  lit  831. 
of  the  sqprarenal  capsules,  UL  887 ;  iv.  8B* 
ofthetesticle.  111.  387. 
ofthe  thoracic  duct,  UL  339l 
of  the  thorax,  IU.  839. 
of  thyroid  gland,  tv.  1IQ7. 
of  urinary  bUdder,  I.  387. 
of  urethra.  It.  1854. 

In  the  female.  It.  1164. 
of  the  uterus,  s.  611. 
of  the  vagina,  s.  707. 
Xjrra.  the,  Ui.  676. 703. 
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Mttcamsi  Indian,  eranlom  of;  Ir. 
Maekarrl,  eyes  of,  IU.  1008. 

form  of,  considered  with  i 
of  progression,  Ui.  437. 

bibemaUoD  ofthe,  Ui.  13. 
Macnmctma.  an  extiocr  geaoa  of  Ftebf  dermata,  vhr^  ^ 
Maerapm»  (Kangaroos),  a  geosaa  of 
et$eq, 

characters  ofthe  genos,  UL  366. 
Maeropmi  m^nr,  or  great  Kangaroo,  iU.  91 

roOi  HARSUPIALIA. 

dlgestire  organs  of  the,  s.  lOS. 
J/Mcrwyerrs.    See  IUpboocctsoib,  Vbcsti 
Maemtemi,  a  tribe  of  Coleoptrra,  U.  ML 
J/«crosleeisasi,  ovum  of,  s.  QlldJ. 
Macula  cribrosa,  11.  530. 
Madder  experimenia  of  Che  growlb  of 

OssBora  Sveriii. 
Modecanian$t  or  natives  of  Madagsscar 

and  origin  of  the,  iv.  1163. 
Madreporidm,  a  fsmily  of  Polvptfera,  hr.  19. 

characters  of  the  UoUljr,  Iv.  19. 

genera  of,  iv.  19. 
MmdrfpkgUidm^  a  famUy  of  Polypifera,  tr.  19. 

characters  of  the  Camlly,  Iv.  19. 

genera  of,  tv.  19. 
Mmnidit,  a  family  of  Pisbea.  U(.  9SC. 
Magmm  poUids  seu  ortnoeps  arter/  of  band.  fv.  8M. 
Magnriia^  eflect  of  large  doses  o^  In  pswdaeM 
calculi,  Iv.  64. 

met  hod  of  dctermlnhif  the  presenes  of,  to  ( 
stances,  UI.  804. 
MdgneHc  effects  of  animal  eiectrlcilj.  tL  W^ 
Magmif^'mg  power  of  mlcrosco|»ee,  Ui.  3&4.   fse  ^v 

■COPBS. 

Magm'hide  of  works  of  natare  assd  art,  i 

as  to  the  limiU  sec  to^  iii.  415. 
Magpie$,  Ins'lnct  of,  Ui.  33. 
Mofgrnr  race,   its    migration 

doQihem  Burope,  and 

quence,  Iv.  1336. 
Makomedmmitm.  infinenee  of,  over  (be  irftss  ^  A-"^" 

which  have  adopCed  tt,  Iv.  I3U. 
Matte,  properties  oC  as  food,  IL  ll» 
Maiaeea,  Peninsula  of,  hibabllsnts  ef  tbev  !«•  UB. 
MalstoptenmU  ahdomlnalM,  an  order  erfkbrt.  *■  ^  • 

characters  of  the  order.  IH.  957. 
MalacopterwgH  tipnAte^  an  order  of  PUcs,  H  IS.«*^ 

characters  of  the  order,  Ui.  957.  .. 

MmiaeopUtfgii  subracfalalea,  an  order  of  TiAm,  **  *^ 
etteq. 

charkctrrs  of  the  ordv,  Itt.  987. 
Malaise,  or  general  disiemfbri,  tv,  llgSL 
Matnpierunu  eiectriciu  (the  hihinis  at  IJeenes^  -  ** 

anatomy  of  Its  clcctrlCBl  organs^  U.  H. 
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574. 


JfaJMkrvrMff  dteiriciu— coN/MMMf. 
loctlitlet  inhabited  bj  ft.  ii.  82. 
phjilolockal  effircte  of  its  electrioa  diacbarge,  li.  84. 
Mftor  branch  of  Uchrvraal  Mterjr,  tii.  786» 
bona.  1. 7»,  7» ;  11.211. 
anglet.  U.  211. 
borders,  tl.  211. 

1.  anterior  «operlrr,  or  orbUar,  IL  211. 

2.  anterior  Inivrior,  or  maailUry,  ii.  211. 
S.  poetartor  lupertor,  or  temporal,  li.  21 1. 

4.  poaterior  Inferior,  or  masaetorlc  border,  U. 

211. 
connexions,  U.  211. 
de?elopmeni,  ii.  219. 
•tructure,  U.  212. 
Sttrlaces,  11.  21 1. 

I.  external,  or  faeUI,  II.  211. 

5.  internal,  or  tenporo-aygomalk,  U«  211. 

3.  superior,  or  orbltar,  11.  211. 
eaoal,U.2ll. 

feramina,  ii.  211. 
nerre,  tt.  294 ;  Hi.  728l 

Ctttaneous  of  Meciiel,  11. 284. 
branch  of  lachrymal  nerre,  lU.  784. 
process,  il.  208. 
rtdte,  li.  208. 
JMefo-Polynesian  groap  of  languages,  Iv.  1347. 
IfafMo.  Polynesians,  meotal  and  physical  charactertellct 

oftMfir.  1961. 
Jlai^,  physical  characteristics  of  the,  itr.  1I61. 
J/eftywowf  polypi  of  the  uoae,  ill.  740. 
MaUtolmr^  Internal,  artery,  i.  150. 

aer?ea.  It.  769. 
Ifalfcotef,  extemus,  L  147. 1S1.  l«a 
InterBus,  L  147 ;  II.  169. 
IfaAvi,  or  hammer-booe,  11.  546.  M7. 
detelopmeot  of,  11.  660. 
fooctioos  of  the,  11. 573. 
■ascle  of  the,  or  tensor  tvmi 
fttiMtloos  of  the  muscle,  J 
aboormal  eonditloos  of  the« 
MUftgkimm  bodies,  ir.  243— 24S 
epithelium  of  the,  Iv.  2S0. 
foactioa  of  the.  Iv.  254. 
Md^gktan  eorposciee,  functions  of  the,  iv.  701. 

or  the  spleen.  It.  775—779. 
Mmmmm,    8oe  Mamm aby  Glaum. 
aiAii«AUA,l.  117;  iU.2S4. 

charMterlatlcs  derlTcd  from~ 
the  circulatory  system,  lit  231. 
the  secretory  system,  HI.  23^ 
the  alimenlary  system,  lU.  235. 
digestlTo  organs,  s.  301. 
pancreas,  a.96l 

duodenal  band,  s.  98. 
gastro-splenlc  band,  s.  98. 
ajdlTary  glands.  It.  432. 
tongues.  It.  1151. 
tildners.  It.  833. 
llTer,  III.  175. 

generatUe  organs  of,  II.  421  {  lU.  235^ 
tae  oasaous  sjrstem,  liU  235. 
conpoaition  of  bones,  L  438, 
tomporo-maxlllary  articulation,  It.  940. 
Toua  system,  the,  lii.  236.  623. 
the  organs  of  sight,  hearing,  sniell«  and  taste,  iiL236. 
cyellda.  111.  95. 

eyebrows  and  eyelashes.  111.  9Sb 
glandule  of  Harder,  IlL  98. 
&iaima  of  the  optic  ncr? e.  III.  769. 
reepiratory  moTenicnts,  It.  I02K 
organs  of  Tolce.  It.  14M6. 
animal  beat  of  the,  ii.  649. 
ciliary  motion  in,  1.  Ol. 
Brhnary  claasi8catioit  of  Mammalia,  arcording  to  Aris- 
toUe,  Bay,  Linnaus,  Pallaa,  and  Curler,  lil.  236—239. 
MbdiTiaioas  of  the  primary  groups  according  to  Lln- 

MRUs  and  CuTter,  ill.  241. 
aflnttlaa  and  classlAratlon  of  Mammalia  according  to 

Macloay  and  the  Quinary  school,  ill.  24i. 
prlaaary  dirtsion  into  two  subclasses  according  to 

Owen  ill*  944* 
orders  arranged  with  regard  to  thdr  aflbiltlea.  III.  944. 
artery.  It.  82S. 
origin  and  course.  It.  829. 
branches.  It.  822. 

1.  mediastinal  branches.  It.  829. 

9.  superior  phrenic,  or  comes  Bcnrl  phrtnlcl. 

It.  822. 
3.  anterior  Intcrcosul  arteries.  It.  821 
tarmlnal  branches.  It.  SiO. 

4  internal  or  abdominal  taraaeh,  lit.  920. 218. 

It.  828. 
8,  external  or  mnscnlo-pbrenlca,!.  984)  It.  823. 
TarlMles  of  the  mammary  artery.  It.  A23. 
Mamiiabt  Glakm  (in  human  anatomy),  tl.  481  {  IL  943. 
human  mamma,  ill.  246^ 
III.  247. 
change  In  cokwr  after  fanpregnaiion,  llL  947. 
cutide  and  cutis,  iii.  217. 
tubercles  of  the  arroU.  III.  247. 
areolar  tiasoa  oTlhe,  ill.  498. 


Mammait  GLANoa  (In  human  anatomy) — mniHnud, 
effect  of  age  upon  the  structure  and  appearance  of  tha 

mammcJli.  250. 
internal  structure  of  the  breast,  Hi.  148. 
arteries.  111.  248L 
absorbenU,  HL  949. 
ligamenta  suspensoria,  ill.  948. 
nerres,  HI.  249. 
secerning  portion  of  the  gland,  cellules,  glandules, 

mllk-tubca.  reserrolrs,  lU.  948. 
Toins,  Ul.  949 

nipple,  or  mammilla,  HI.  946. 
•  cuticle,  rate  mocosum,  and  cutis,  UL  946. 

form  and  position,  iii.  246. 

alterations  during  lactation,  ill.  246. 
glands  and  papillsB,  lU.  246. 
mammary  glands  in  UiemNle,  tii.  290  \  It.  464,  465. 
■ecretion  of  milk.  It.  461. 463. 

Tlcarious  secretion  of  milk.  It.  463. 
Influence  of  the  nerrous  system  and  mental  emotions  on 

the  secretion  of  milk.  It.  464. 
remarkable  cases.  It.  465. 
ifaMJKary  Glands  (morbid  anatomy),  ill.  252. 
hydatids.  Hi.  252. 

hypertri^hy  of  the  adipose  tiuue,  lU.  954. 
indammaiioo.  ill.  252. 
malignant  diseases,  HI.  254. 
cutaneous  cancer,  ill.  254. 
sdrrhus,  IH.  255. 
carcinoma  reticulare,  HL  255. 
alreolare,  iii.  955. 
•oft  cancer,  ftmgus  bsematndei,and  medullanr  can* 

cer.  Hi.  255. 
carcinoma  fasdcolatum,  ill.  956. 
melanosis,  iii.  256. 
tumours,  chronic  mammary,  Ui.  953. 
irritable,  HI.  254. 

•ero-cysclc,  of  Sir  B.  Brodie,  UU  263. 
calculi  in  the.  It.  86. 

fatty  infiltrations  in  tlie  acini  of  the  mamma.  It.  95. 
IfaMHMOfy  Gtamdt  (in  comparatlTe  anatomy),  iii.  251. 
in  the  Kangaroo,  HI.  2.M. 
in  the  Omlthorhynchus,  Ul.  951. 
In  CeUcea,  iii.  951. 

number  of  ellbrent  ducta  in  rarlotu  animab,  Ul.  989. 
MmmwMrjf  nerTes,  iv.  753. 
reins.  It.  823. 

Inlemal,  lU.  249;  It.  1408. 
Mammill(fi>rm  fibrous  processes,  s.  12.'L  * 
MammiUa,  or  nipple,  of  mammw,  iii.  246. 
MmmmiUarw  bodies,  or  corpora  albicantla,  Ul.  673.  676. 
701. 
fibrous  matter  and  coon^lons.  III.  701. 
structure.  Hi.  701. 
processes  or  papilla.  It.  287. 
Mammotk  (Elephas  prlmlgenlus),  tusks  of  the.  It.  924. 
Mm,  least  adapted  of  all  animals  for  swimming,  ill.  439. 
his  mode  of  swimming.  Hi.  439, 44(i. 
locomotion  of,  Ul.  4.Vj.    See  MoTio!t,  AmMAL. 
MamdibU$  of  Insects,  II.  81*8.    See  Insicta. 

of  Ararhnlda,  L  202. 
MamdibmiaiOt  a  sub-claii  of  loaecta.  it.  gHO. 
Mamdn'Uf  anatomy  of  the.  It.  201 ,  rf  ssy. 
Mamis,  structure  of  thr.  II.  47.    See  Kdtmimtm, 
electricity  of  a  sptxiea  of,  U.  Oi. 
pelfisof  the,  s.  164. 
Mmmtidm,  or  praying  insecU,  II.  864. 
*<  MantU*'  of  the  acephalous  Mollusra,  I.  7C5w 
Mmmpftlifit  psalterlum,  omasum,  or  feuUlet,  of  KiimlnintJa, 

s.  537. 
Mmratmnu,  causes  of,  Ul.  752. 

effecu  of  certain  forms  of,  on  the  action  of  the  heart,  I. 
798. 
Mmrdkmiia  polymorpha,  rcgetatiTe  system  of,  s.  937. 
JfarMr,  It.  97. 

radiating  laminse  of.  It.  37. 
lfar«,  milk  of  (he.  Hi.  389. 
analysis  of  the,  HI.  862. 
MarmarOa  of  the  cornea,  H.  177. 
Marine  animals,  lumioouanesa  ot     Seo  LoMiiiovsiicai, 

Animal. 
Itmnmoi  ( Aretomys).  anatomy  of  the.  It.  370,  rt  srf . 
Mmrfmemuu,  physical  char4ctara  of  the.  It.  1162. 
Jfnrfote  of  bones,  fat  In,  i.  58. 
spinaL    See  te^Mi  Cord. 
MaaaoriAUA,  III.  W. 

essential  external  and  Internal  characters,  UL  2^. 
general  remarks  on  the  gengraphical  distribution,  ftc 

of  the  MarsupUlia,  iU.  257. 
ClassificationrHI.  258. 

Tribe  I.  Sarcophaga,  IU.  958. 
Genua  Thylaclnus,  Hi.  258. 
Dasyurus,  iil.  2^9. 
Phascogale,  HI.  2'<9. 
Tribe  II.  Bntomophaga,  ill.  2.'9. 
Group  n,  Gretsoria,  HI.  VdK 

Genus  Myrmecoblus,  Ui 
Group  3,  Saiutorla,  HI.  2G0. 

Genus  Perameles,  lU.  26^. 
Cbmroptis,  HI.  961, 
Group  y,  8cin«orla,  ul.  *l>i. 

G«nus  Didelphls,  Ul.  961. 
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Mauupialu,  ClaMificatkm— eM/AMr<(f. 
Tribe  111.  Carpophafm,  111.  262. 

Genus  PhalangUu,  lit.  262. 
PeUurut,  iil.  26}. 
PhMColarctiu,  iM.  26A. 
Tribe  IV.  PoephagA.  UL  965. 

.  GeDus  Hj-ptiprymniUf  ill.  S65. 
Macropui,  HI.  366. 
Tribe  V.  RhisophAgn,  Hi.  267. 

Oenut  PhatcoloniTt,  Hi.  967. 
OiteologT  of  the  MmrsupiAlU,  Hi.  268. 
the  ikall,  IH.  268. 

composition  of  the  cranium,  ill.  969.  • 

occipital  bone,  fli.  26B. 
temporal,  iii.  969. 
■phenoid.  Hi.  271. 
parietal.  Hi.  279. 
hronUl,  iU.  372. 
lachrymal,  iii.  272. 
natal,  iH.  379. 
intermaxillarr*  Hi.  272. 
superior  maxfUary,  IH.  273. 

perforations  of  the  booy  palate,  Hi.  373. 
CATitT  of  the  cranium.  Hi.  274. 
Inferior  maxUla,  iii.  275. 

of  the  Fhascolotherium  and  ThTlacotberium, 
iii.  275. 
Tertebral  column,  ill.  276. 
corTlcal  TertebrK,  Hi.  276. 
dorsal,  iH.  377. 
lumbar,  IH.  278. 
sacrum,  iii.  378. 
caudal  vertebrse,  ill.  27& 
thorax.  Hi.  9R0. 
ribs,  iU.  980. 
sternum,  iii.  280. 
pectoral  extremities,  ill.  280. 
scapula,  HI.  380. 
clavicle,  HL  881. 
humerus,  HI.  381. 
bones  of  the  fore-<arm,  iii.  281. 
CArpus,  HI.  282. 
metacArpus,  iii.  88Z 
phAlAnges.  Hi.  382. 
pcWlc  extremities.  Hi.  282 ;  s.  ]>'V9. 
OS  innomiuAtum,  HI.  388. 
mArsnplAl  bones,  iii.  28& 
femur,  HI.  284. 
pAtellA,  iii.  384. 
tiblA,  iii.  384. 
fibulA,  IH.  385. 
Ursus,  IH.  385. 
meiAtArsus,  IU.  286. 
Mjolonr,  Hi.  387. 

AbdomiuAl  muscles  in  a  male  PhAUnfar,  Hi.  887. 
extemel  cblique.  Hi.  387. 
intemel  oblique,  Hi.2K8. 
transversalis  abdominis,  Ul.  288. 
pjramldalis,  IH  388. 
cremaster.  Hi.  288. 
muscles  of  the  pectoral  extremity  In  Peiamelct 
lagotis,iii.  389. 
trapesius,  HI.  3H9. 
latltsimus  dorsi,  HL  388. 
omo-Anconeus,  Hi.  389. 
serratus  megnus,  iil.  M9. 
supra«splnAtus,  HI.  289. 
deltoldes.  Hi.  388. 
subscApuUris,  ill.  289. 
teres  mAlor,  HI.  3f)9. 
triceps  extensor.  Hi.  389. 
pectoralis  mA)or,  Hi.  289. 
biceps.  Hi.  2H9. 
pronetor  teres.  Ul.  290, 
flexor  eerpi  ulnarls  and  radlalis,  flexor  subll- 

mis  digitorum,  ill.  290. 
flexor  proftindus,  HL  290. 
pronator  ouadratus.  IH.  290. 
supinator  longut,  ill.  390. 
muscles  of  the  pelVlc  extremltfi  IH*  290. 
in  the  Kangaroo ;  sartorius,  ftc,  ill.  290. 
in  a  Dasyure ;  sartorius  and  glutei,  HL  290. 
in  Peramdes  lagotlst  sartorius.  rectus  femo- 

ris.  And  bleeps  flexor  cruris,  UL  290. 
in  Da»yurus  mscrnrus ;  pUntAris,  solcus,  tibl- 
Alls  posticus,  flexor  longus  polllcis,  flexor 
eommunis  digitorum,  IU.  2Mk 
in  PliAlAngistA  Tulpinea  |  muscles  of  the  Ante- 
rior pert  of  the  leg,  iU.  291. 
In  reremeies  legotis;  gAstrocseniuA,  soleos, 
end  pUntAris,  Hi.  291. 
nenroas  system.  Ul.  291. 
brain.  HL  391. 
spinel  cord.  Hi.  395. 
orgAns  of  sense,  HI.  396. 
dlgctttre  system,  HI.  397}  s.  801. 
month.  IH.  297. 
lips.  HI.  397. 

mesticAtorr  muscles,  ill.  297. 
teeth.  Hi.  »8 ;  W  933. 
cheek  pooches.  Hi.  399. 
fauces.  111.  '4^9. 


MAKfuriALU,  digtstive  system  ^< 
Alimeotery  caoaI,  IH.  399. 

sebaceous  follicles  of  the  recten,  KL  3(0. 
proper  sphincter  of  the  soui,  itt.  .VO. 
tAble  of  the  length  of  the  h«lcsliAd  csasL  ui 
fev  species.  IH.  304. 
•idlvary  glands.  Hi.  304. 
tonsils,  ill.  304. 
liver.  Ul.  304. 
pencreAS,  IH.  306. 
spleen,  HI.  305. 

orgens  And  mode  of  progrtssloD,  UL  451k 
Absorbents,  Ul.  305. 
blood.  111.  305. 
heaft,Ui.306. 
arteries,  lU.  307. 
Teins,  iii.  308. 
lesplintory  organi,  IH.  3fl9. 
tracheal  nngs,  ill.  309. 
thyroid  glands,  til.  310. 
thymus  gland,  Iv.  1096. 
larynx.  Hi.  3ia 

epiglottis,  IH.  3ta 
thyroid  cartilage,  HL  310. 
kidney.  Hi.  310. 
suprA>renal  glands,  ill.  310. 
ureters  and  bladder,  UL  310. 
male  organs  of  generation,  IU.  310. 
testes,  IH.  310. 
Tasa  deferentlA,  ill.  31 1, 
vesicnlsr  semlnelce.  111.  311. 
membrenotts  Aod  prostntSc  portion  of  the  mtibn, 

111.311. 
Cowper's  gtends,  Ui.  311. 
penis,  ill.  311. 
spermAtoaoa,  Ui.  312. 
erectores  penis.  Hi.  319. 
retractor  penis,  Ul.  312. 
lerator  penis.  Ul.  313. 
sphincter  doocs,  lit.  319. 
weberian  organ,  iv.  1419. 
female  organs.  Hi.  313. 
ovaries,  IH.  318. 
review  of  the  female  geueiatlie  orgas  is  sua 

groupa  of  vertebrate  animals.  III.  316. 
uteri  and  vagina  In  rarlOQS  spertes,  hi.  SIC 
arrangement  of  theTaginal  rag»,  Ac^t'L  Ii7. 
purposes  answered  bv  the  diffKaol  krma  cf  tkt 

tenerative  organs  of  marsaplal  famaln..  i>i  V' 
gelatino-miicoos  secreUosi  In  the  vaglaa.  u..Si«> 
clitoris,  iU.  318. 
derelopraent  of  MarsuplallA,  IIL  319. 

review  of  the  dllTetcnt  optaleos  wWck  Ism  kim 

expreesed  on  the  subject,  Ul.  3IA. 
experiment  performed  wUb  a  view  tnastvric*  **' 
period  of  uterine  ge»tatlan,  the  strwrtieT       ^ 
loeul  envelopes,  the  conditiors  of  the  are-*^'^ 
young,  Ac.  In  the  Kangartw,  UL  321. 
ovAriAn  uvum,  IH.  323. 

exAmination  And  disaectloo  of  en  ceahryo  Ktrrr^ 
At  About  the  twentieth  degr  of  i 


,Hi  SV. 


condition  of  the  tatos  of  the  Ksnisiiwus 

stAge  of  uterine  developnseot,  ui.  39&. 
new-born  Icetus  of  the  KangAroo,  Ui.  3A. 
new-born  fotus  of  Dtdelphys  VlrgfBi«M,sei 

seouent  growth  of  the  young,  lU.  SA 
eondltion  of  the  foung  KADgaroe  whiisi  « 

mAfsopinm,  IU.  105. 
rrlAlive  tlse  of  the  brain  of  the  imhijs 
compAred  with  that  of  tbo  embryo  ef  the 
liL396. 
traces  of  the  omWIIcBl  veaaela.  wnrinss.  ftd. 

memmary  fotus  of  KABfaroo,  UL  8f(. 
dissection  of  A  samU 

UI.396. 
Urynx  of  the 

S!I7. 
mAturalloDoftlie 
mAmmAiy  ornns,  lii. 
nwrsopium,  ill.  337. 
obsenrAtions  on  the  claims  of  the  MersapisK*  Is 

garded  asa  natural  grmip  ofaiHsaals.  in.  19 
table  of  classlBeaUon  of  the  M 
MiarMyelr  gcneratloQ,  mode  of.  II 
Mmamptmm,  or  pouch  of  MaraopUlm,  hL  3i7. 

doTeiopment  of  the,  Ul.  337. 
Ifarismfnei  nlgnnm  or  peeica  la  Aeca,  11. 90. 
iia$emU  Sappho.  IL  686. 
JtfMse  camcA  JacoM  BviriL  U.3!i6. 
fiasaetrrie  Artery,  L  4^9. 

bamch  of  tafsrlor  mAxllkry 
or  posterior  InCrrior,  border  of 
or  external,  surfooe  of  rami  of 
veins.  It.  1404. 
MmtiaMom  of  food,  process  of,  sl  397< 
muscles  used  In,  Hi.  542. 
uses  of  the  salivary  glands  In,  Iv 
fonction  of  the  tomue 
MastfuUorg  nerve.  IL  271. 
MaatOf,  br«ln  of  the.  HI  096. 
Mast^oeercnt  a  genua  of  Qottfera,  le. 
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Muteiom  f iffanCmif,  anatomj  of  the.  Sm  Pachtdumata. 
tasks  of  th«.  It.  917. 
pelvis  or  th^.t.  156. 
MimtMd  cells,  II.  646. 
lionmen,  1. 7S4. 
nerre,  111.  571. 

anterior,  ir.  7ft3. 
•xtemAl  occipital,  iv.  7tt> 
procesi,  I*  734. 

portloo  of  tbe  temporal  bone,  1. 734. 
Jiatermat  alltetloo,  or  mexii,  leneral  final  cause  of,  ill.  15. 
Miatrig,  flbro-eellular,  of  the  Udoey,  It.  139. 

of  tubes  of  stomach,  s.  381. 
MmUfT,  organic,  considered.  111.  151    See  Lira. 
Mmhuritfol  man,  L  76. 

osseous  system  at,  i.  498. 
Mmw,  etjnologjr  of  the  word.  s.  94,  mote* 
MmMOImy  or  Inser  Jaws,  of  insccu,  U.  889. 
oOlce  of  the,  II.  889. 
of  Araehnlda,  1. 908. 
Maetflery,  or  Inferior  dental,  arterjr,  1.  489. 
external,  or  facial  artery,  i.  486 ;  It.  M7. 
Interaal,  1.  489 ;  II.  927.  656 «  UL  98.  783. 901. 

branches,  1. 4^,  490. 
boo^^perior,  L  788, 789 ;  U.  907 ;  ill.  785. 
bottlers,  li.  909. 

1.  anterior,  or  naso-maxillary,  11. 909. 

8.  posterior,  or  pterygo>palatloe,  U.  809. 

3.  inferior,  or  alTeoTar,  if.  809. 
coooezlons,  11. 809. 
derelopment,  II.  809. 
■saxlllary  sinus,  11. 809. 

OS  tntermaxlllare,  U.  810. 
structure,  II.  809. 
aurfiws.  II.  807. 
I.  bclal.  11.  807. 

9.  posterior,  or  tyfooutle,  IL  808. 
8.  Internal,  or  naso-palailne,  II.  808w 

4.  superior,  or  orbltnr,  II.  808. 
la  tbe  Inferior  animals,  II.  810. 

JtfSa«Mte/|r,  inferior,  or  lower  Jaw-bone,  11. 813. 
angles  of  the  bone,  il.  814* 
body  of  the  bone,  11.818. 
iMrders,  11.814. 

1.  upper,  or  aWeolar,  11.  814. 
8.  lower,  U.  814. 
turfaees,  li.  813. 

I.  anterior,  11.  813. 
8.  inferior,  11.  813. 
coBoexIcms,  li.  815. 
derelopment,  II.  815. 
rami,  11.  814. 

borders,  II.  814. 

1.  anterior.  11. 814. 
8.  posterior,  il.  814. 
8l  superior,  il.  814. 
4.  inferior,  li.  814. 
mrlhoes,  IL  814. 

1.  exumal,  or  masseteric,  II.  814. 
8.  Internal,  or  pterygoid,  ii.  814. 
atnirture,  li.  115. 
canal.  Inferior,  li.  894. 
MerTe,  Inferior.  1. 749 ;  II.  891,  891  894- 
braoches,  11.  889->897. 
divUiont,  ii.  »1. 

origin  and  cranial  course,  II.  890,  891. 
superior,  L  719;  il.  183;  111.787. 
branches,  II.  884. 
eoorse,  11.  883. 

orbital  portion  of  tbe,  ilL  787. 
or  anrlcular  process,  11. 810. 813. 
ahms,  nr  antrum  Highmorl,  11.  909, 
Mture,  II.  108. 
tuberosltj.  11.  lOflL 

T«ln,  iotemal,  Ul.  (lOS.  949  (  hr.  1408. 
Jf^sdews,  rarages  of  the  wire- worm  lo,  it  861. 
Mrmi'httUn  (Trnebrionlds),  it.  168. 
MIeMmdrmm  cerebri  formls,  a  species  of  Polypifera,  It.  36. 

OMMfte  of  growth,  it.  17. 
Jfeea^Ahr,  genera  of  Pohrplfera,  It.  36. 
Mrmtin,  traces  oi^  in  the  foKus  In  utero,  U.  383. 
**  Mtm»l9  pork,"  cause  of,  U.  190. 
Miemi.    See  Nvacis. 
Mt^^  or  Irsb,  as  food,  s.  389.    See  Food. 
Memtm  aiidlloriuscartllaglneu^membranacetts,  11.  559 
derelopment  and  ahnormal  conditions.  It  561. 
aodlUMius  extemus,  t  731 
Interous,  1.  731 

of  temporal  bone,  internal,  II.  510. 
extemus  a  porus  acoustlcus,  II.  558, 853. 
deTelopmcot  and  abnormal  conditions,  ii.  561. 
nerri  meatus  andttorii  extemi.  Inferior  et  superior, 

11.551 
etlre  of  the,  la  the  Ainctloo  of  bearing.  It  571. 

vn. 

1, 1. 731. 

middle,  1.  731  $  ttl.  Hb, 
rior,  I.  731  i  Ul.  784. 
ius.  111.  914  ;  It.  1844  ;  t.  710. 
of  female,  It.  1164. 
MtckfCB  ganglion,  II.  785. 
Mr4tm  (Acalrphv),  t  39. 


Mtdian  artery  of  spinal  cord,  anterior,  Ul.  656 ;  It.  891. 
rem,  11. 0.  368.  581.    See  Elbow. 
hasilic.  li.  63.  361, 368. 
cephalic,  it  64.  361, 368. 
nerTe.t  817.  361 ;  it  584.  587 ;  It.  766. 
muscular  branches.  It.  75& 
anterior  interosseous  nenre.  It.  756. 
palmar  cutaneous  branch.  It.  757. 
terminal  digital  braoches  of  the  median  nerre.  It. 
757. 
MtdiatUmai  arteries,  1 193 ;  It.  8S1 
MedioMtimmm,  It.  1. 

testis.  If.  977. 
Medical  Statistics.    See  SrATiiTtca,  Mbdicau 
Medieamemti,  action  of,  on  the  system,  U.  15. 
Medina,  or  Guinea,  worm,  li.  189.    See  Bntoxoa  ;  FOoHa 

Medinensls. 
MedmUa,  or  marrow  of  bones,  1.  434. 
composition,  1.  434. 

condition  of,  in  rickeU.  t  440.    See  Rickett. 
medullary  membrane,  1. 434,  435. 
See  alto  Boni,  Fat,  Ostboobnt. 
obloogsta,  t  738  (  tit  668. 670 ;  It.  677. 

columns,  anterior  pyramids!,  lit  679*  684. 
oliTary,  lit  679. 681 684. 

corpus  dentatum,  lit  681 
posterior  pyramidal,  lit  679.  681 

course  of  flt>roi,  lit  680. 
restiform,  lit  679. 688.  684 
Interpretation  of  the  rarious  columns,  Ul.  684. 
dpflnltlon,  lit  679. 
dcTelopment,  ill.  681 
flbres  of,  aatero-posterlor,  lit  680. 658. 
ardfona.  lit  680. 
decussating,  lit  680. 
Ssaura  of^  median  anterior,  lit  679. 

posterior,  lit  679L 
norres  connected  with  the  medulla  obhwgafta,  lit 

684. 
shape,  lit  679. 
transrerte  sections  of  tbe  medulla  oblongata,  Ul. 

60. 
sketch  of  tbe  mteroscopic  anatomy  of  the  modulla 

oblongata,  Ut  706. 
ftiiidlons  of  the  medulla  oblongata,  Ut  788  I. 
splualiv,  t  731. 

diseases  of  the.  It.  957. 958. 
bydroraehls.  It.  957, 968. 
splnaU  In  birds,  1.  300.    See  Avbs. 
JIfeMtorvfungus  In  the  muscular  substance  of  tbe  hearf, 

sarcoma  of  the  cranium,  L  746. 
of  the  bones  of  the  face,  U.  890. 
of  liver,  UL  191 
of  pancreas,  s.  1 18. 
substance  of  the  kidney.  It.  837. 
Mtdmta  aurlta,  organs  of  locomotion  of,  1. 39. 

BOMDtlUty  and  sensation  of,  L  41,  note  f  «. 
organs  of  digestion  in,  t  41 
organs  of  generation  In,  t  46. 
Medam,  1. 35, 31 
fbod  of,  1 41 

BBode  of  reproduction  of,  s.  80, 81 . 
ore  of,  s.  [119]. 

structure  of  the  Integuments  of,  s.  485. 
acastric  Medusse,  1. 4i,  41 
Megaiimttrm,  a  section  of  Insects  of  tbe  order  Neuroplera, 
it  865. 
characters  of  the  section,  U.  865. 
Megatotrocka^  a  genus  of  Rotlfera,  It.  401 
Megaloiroeiia  AaTicans,  It.  408. 
MegaUMroduea,  a  family  of  Rotlfera,  It.  408,  et  srf . 

characters  and  genera.  It.  401 
Megahamurt^  teeth  of.  It.  895. 
Megatki't  imm,  the.  It  47.    See  BonrrATA. 
pelTlsofthe,  s.  161 
teeth  of.  It.  867. 
JtfMftoastew  follicles,  iU.  79.  81. 
glands,  iU.  81, 81 

comparatiTe  aoatomT,  lit  83. 
borueolufls,  or  sire,  Ut  83. 
secretion  of,  IU.  83. 
MrlmmekoUe  temperament.  It.  936. 
MeiamU  races  of  nun.   See  VaatanBi  or  Mankino* 
Metmmoti»  \^.\\^ 

melanic  deposit.  It.  116. 

cbemkiri  composition.  It.  I16L 
a.  alteration  of  hsnaatoslne.  It.  117. 
stagnatloo.  It.  117. 
extraTasatioo,  It.  117. 
chemical  action.  It.  117. 
1  introduction  of  black-coloursd  substances  ftoa 
wltlHMi  Inco  the  lungs.  It.  117. 
MeUmoeit  of  absorbent  gland*.  tU.  834. 
of  the  adipose  tissue,  L  64. 
lo  tbe  llrer.  IU.  I»l. 

In  the  muscular  substance  of  tbe  heart.  It.  618. 
of  scrotum.  It.  1016. 
of  the  testkle.  It.  1010. 
Meiaaotie  tumours,  or  melan<miaiA,  It.  188. 
Metee  Europssa.  organs  of  rolce  or  the.  It.  1490. 
J#cfiirrf#r  deposits  m  the  scalp  and 
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MeUeeHi,\,6i\  It.  »7. 

Me/ieerout  degeneration  of  the  thjrold  gland,  Iv.  1 114. 
"Meitcertat  a  genui  of  Rotlfera,  it.  403. 
Melid^,  or  Badger  tribe,  dentition  of  the,  iv.  919. 
MeloUmika  vulgarU,  L  111. 
Metomrle,  W.  909. 

Mtmbrana  granulosa  of  OTary,  i.  661.  667. 
nictitans  of  birds,  1.  806 ;  ill.  86. 

of  quadrupeds,  Ui.  86.  96, 97. 
tjmpant,  11.  644.  516. 

arteries  of  the,  ii.  556. 

development  of,  li.  659. 

office  of  the  membrane  In  the  functioB  of  hearing, 

iL  67?.  674. 
hiatos  Rivinlanus,  11.  646. 
structure  of  the  proper  membrane,  ii.  646. 
effect  of  rupture  or  destruction  of  the,  on  the  func- 
tion of  hearing,  11.  676. 
otitlaoftbe,  li.  676. 
flaccida  tympaoi,  li  646« 
tensa  tympani,  H.  646. 
pupillaris.  il.  184. 
steml.  It.  1083. 

secundaria,  iL  533.  649. 
nerre  to  the,  ii.  566. 
UTea,  floceulent  growth  of  the.  In  the  hone.  Hi.  95. 
IfliiBRANB  (In  anatomj),  ill.  331. 
definition.  hL  331. 
See  NaavoDS  Cimtku. 
Membrame,  false  or  adTentitious  of  croup,  ill.  116. 
fenestrated  or  striated,  of  reins.  iT.  1870. 
fibrous,  of  pharjrnx,  ill.  946. 94H. 
of  the  heart,  morbid  tastes  of  the,  ii.  643.    See  Hsa  bt, 

Abnokmal  CoNomONS  or  tbb. 
Inner,  of  the  heart,  il.  694. 

mucous,  causes  of  hseraorrhage  tnm  the,  L  416. 
of  the  stomach,  s.  330. 
of  the  nerToos  centres,  iii.  6S7. 
dura  mater,  iii.  627. 
pla  mater,  Iii.  633. 
arachnoid,  ill.  636. 
serous,  of  the  abdomen.    See  Pkbitomium. 
sfnoTlal,  of  hlp>}oint.  ii.  779. 

tubular,  of  nerre,  ill.  691.     See  Nbbtb  ;    UliimaU 
nenrous  fibre. 
Memkramomt  labjrinth,  il.  633.  636.  537. 
liquid  of,  11.  63&  639. 
portion  of  urethra,  ilL  996.  939. 
Memlnna,  or  Pigmj  CbeTrotain,  pelrie  pecaliarlty  of  the, 
.     c  158. 161. 

VLn^l  wmxvrt^  and  f*ivryi  Ximi  of  Galen,  iii.  331. 
Memimgeal  apuplexy,  cause  of,  Iii  716. 
arteries,  inferior,  iii.  G30. 

middle,  1.  489.  556. 734 :  li.  656  ;  lU.  630 ;  It. 

posterior,  I.  487. 731 ;  iU.  6S0l 
accescory,  il.  666. 
MimMCU,  or  membranes  (in  anatomy),  iii.  831. 627. 
definition,  iii.  3.M. 
See  Nbbtous  Csmtbu. 
membranes  of  the  nervous  centres,  HI.  6S7. 
dura  mater,  iii.  627. 
pia  mater,  iii.  633L 
arachnoid,  iii.  ^6, 
ilenimgiiiM,  tubercular,  liL  718. 

characters  of  the  urine  in.  It.  1291. 
.  Menmgiasis,  1. 367. 

Meuisei,  or  interarticular  cartilages,  i.  249.  2.W.  966, 
JfnMpojwa  Alleghanlensis.  pelf  is  of  the,  s.  171. 
cranial  bones  of  the,  I.  92. 
spinal  column  in  the,  L  93,  94. 
Meuitrmatiom,  II.  440, 411 ;  s.  644. 
causes,  ii.  440,  441. 
origin  of  the  name,  II.  440. 
aTerage  duration  of  menstrual  life,  s.  644. 
alterations  in  the  uterus  during  menstruation,  1. 644. 

and  after  the  menstrual  epoch,  s.  661. 
epoch  of  the  first  menUr nation  a  proof  of  the  physio- 
logical conformity  of  the  several  races  of  man- 
kind, iv.  1337. 
table  of  cases  of  first  menstruatioo  In  Hlndostan 

ami  In  Bngland.  iv.  1838. 
exciting  causes  of  early  menstraatinn,  Iv.  l3Si* 
oflce  of  the  uterus  in  menstniatioa,  s.  662. 
periods  of  duration  and  rcnirrence,  II.  440 ;  s.  661. 
quantity  of  menstrual  fluid,  II.  440;  s.  663. 
nature  of  the  rataroenial  discharge,  II.  440;  i.  663. 
citrnpoiitkii  of  the  menstrual  fluid,  aaalysls,  t.  6tS. 
microscopic  examination,  s.  663. 
unmixed  menstrual  fluid  (  analysis,  n.  664. 
source  of  the  menstrual  fluid,  s.  666. 
Bseans  by  which  the  blood  cacapea  tforlag  healthy 

menstruation,  s.  666. 
purpose  of  menstruatioo,  s.  666.  670. 
relation  of  this  function  lotbe  mataritioOBndcBiiasloD 

of  ova,  s.  667. 
constancy,  amongst  diflbrent  races,  of  the  fireqoeacy  of 

the  catamental  flux,  I  v.  1339. 
menstrual  flux  considered  as  a  secretion.  It.  468. 
Menstrual  ditdiarge  regarded  as  an  excrrtluo.  It.  180. 
effects  of  the  suppression  of  the  evacoatloo  of,  11. 


efthe 


ai;M*al 


tendency  towards  an  assumption  ef 
liaritles  of  the  male  sex 
slon  of  the  catamenla,  11. 716. 
Ticarious  menstruation,  Iv.  464. 
collections  of  menstrual  fluid  within  the  Ti 

tube,  s.  618. 
Interruption  of  meostmatlon  a  sign  ef 

467.    See  Cbno^pMon. 
nsual  cessation  of 
lactation,  li.  44a 
Memtui  character  of  the  varlone 
on  the,  Iv.  1342,  etteq, 
foramen.  II.  214. 
fossa,  11.214. 
emotion,  inflncnee  of;  on  tke 

609. 
Impressions  on  the  mncher, 
utero.U.83a 
effect  of,  on  pregnant 
death  flrom  mental  • 
nerrous  actions,  iii.  688. 

actions  of  perception,  ML  888 
common  sensiblltty,  lil.  ~ 
sptcial  aenslbUity,  Ui.  i 
actions  of  emotion,  ill.  909. 
proceu,  ii.  213. 
•tlmttli  of  nerves,  ill.  720  K. 

cause  of  sensations,  ill.  710  K. 
Jlirrcsmf,  course  of,  productive  of  ayupUij  and 
1.238. 

effect  of  the  protracted  use  of,  on  the  bsnea,  L  4ak 
ulcerations  of  (lie  larynx  cansod  by,  IlL  Hi. 
MermiB  albicans,  develofisnent  of  «*Ta  te.  a.  [122.1 

ni^rescens,  mature  ova  of,  s.  [124.] 
Metmerpkale.    See  MeBoeepkaU, 
Maaderie  artery,  superior,  L  189. 196 ;  ••  SHi 
Inferior,  L  18».  196i  a.  318k 
glands.  III.  943. 
Metenlerie  plexus  of  nerroa,  anporior.  It.  981 ;  s.  4A 

lnfwior,lT.  1U4;  kM. 
vidn,  inferior,  ir.  1414 ;  s.  881. 
superior.  It.  1414 :  s.  381. 
ilnenterp,  the,  lil.  9«t ;  a.  341. 
Uyers  of  the.  111.9431 
left  nr  inferior  lamina  of  the,  L  14. 
Mniam  line,  li.  600. 

MesfHerie  or  hypnotic  expettaanti.  It.  04.  €96. 7 A 
Mrsoatemm,  1.  14;  Iti.  943. 
iinocrpkaie^  or  mescneepbale,  Kl.  668. 677.  04. 
corpora  quadrigemina.  Ui.  677.  686. 
plan  of  section  of  the  metocrphale,  IU.  6BL 
pons  Varolii,  iii.  67a.  Wb>. 
processus  cerebelll  ad  testes.lll.  677.  €H,  6K. 
valve  of  VIeussens.  lil.  678.  v<5.  CM. 
Intrinsic  and  extrinsic  eleoienta  which  mtm  M* 

formation  of  the  meaocephale,  iM.  96. 

functions  of  the  mesooephale,  ill.  Tfl  P. 

emotion,  HI.  722  P. 

diseaaea  connected  witk 
emoUon,  III  722  Q. 


1 
Is 


extensive  sway  of  the 
ments  and  sensatlos 


isatiom  of  the  bodr,  HL  Tfl  Q 

sketch  of  the  mkrosoopic  annlOMy  ef  tait  masacep 
ill.  709. 
Jfmwolon,  ascandlBf,  HI.  941. 

Ulac  or  sigmoldal,  liL  941. 

descending,  IU.  943. 

right  and  left,  1. 14. 

transverse,  lit  912;  s.  86Sw 
Uyers.  Ui.  942. 943. 
JfetorreTMn,  iii.  943 ;  a.  880. 
MHaearpmi,  branch  of  radial  artery.  IL  9M, 
Jfcteenrpo-phalantcal  MnU,  il.  6ia 

Hgnmants.  tt.  111. 

motions  of  those  Joints,  U.  6l«. 
Jf«taoaff]psis.  il.  607. 

articulation  oC  ■>  607. 

bones  of,  first,  second,  third.  fMVth,  n*lflih.8. 1 

characters  of  the,  11.  U7. 

ligaments  oC  H.  609. 

structure  and  derelopaent.  It.  M7« 

abnormal  condltiona  of  the,  IL  611. 
lf<rtng«nesA,  s.  IS. 
MeJMmorpketn  of  CiwtneMU  1. 788. 

ofthe  Anonm,l.  106,    See  AivniaiA, 

of  Insecu,  ii.  962.    See  InsirTs. 

of  insecu,  ii.  670  <  IU.  630.    Bern 

efthe  OS  liyoldes  In  the  ti^poio, 
MUmlttnal  aitleulatlona.  11. 148^ 

MOtlenaoftho.lLMi. 

phalanges  nftoea.  U.  142. 
Jf«<«terso.phahingosl  articnlatkas.  II.  UX 

motions  of  the.  11. 148. 
MtUtmmu,  bones  of;  It  141. 

articolations,  ii.  846. 

doTelopment,  11. 812. 

Ilrtt,  11.841. 

second,  li.  SI2. . 

third  and  fborth.  U.  Ut 

fifth.  U.  841 

•tincture  of  the  metataraal  benaa,  li.  UU 
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Jfitef  ■!■■!.  bOQM  of, — eomifmmedm 

■baorauU  eondMoni,  il.  347. 
Metapoeerm  cornutut,  twtta  of,  \r,  89S. 
MHopidiMt  a  genas  of  Rotifera,  Ir.  406. 
MttrHu  ntwrhalit,  i.  fiM. 

partial  chronic,  t.  6B8. 

paranchymatoM,  i.  689. 

Iff/fo-belootU^  094. 
Jf rfraittfii,  a.  $83. 
ifan^perilonUlt,  ■.  7(M. 

acuta  and  chronic,  t.  687,  688. 
Jfrffo-phlaMUa,  t.  708. 
JfffvvfTAflftf,  •«  694* 
Jfrnfle,  evidaooas  of  tha  high  drgrca  of  ciTiliiatloo  at- 

laiDcd  in  fonnar  timet  bj  th«  natiTat  of,  It.  13G0. 
MkroeepkaUm,  Iv.  994.    8aa  AcrmiUa, 
Mkroeodim,  a  geniu  of  Rotifara,  iv.  401. 
Mtervmetertt  f U.  S5ft. 

micronMtar  icraw,  ilL  SSS. 
mlerooMtar  aye-piece,  lil.  856. 
micrometry  by  meant  of  the  camera  lucida,  lU.  866. 
Mkrvmetimi  race,  pbytlcal  and  mental  charactert  of  the, 

Iv.  1861. 
ifto'eiffrofthe  orimi  of  animalt,  i.  [187.] 

oflntccta.t.rill.]ril8.1 
ofotteout  ftthet,  t.  TlOl.j 
and  In  the  Acepbaloot  lloliatca,  t.  [106.] 
Johannea  MOller't  ditooTery  of  the,  In  the  ova  of 
Holothoria,  t.  [136.] 
MiCBoacori,  ill.  331. 

I.  Optical  prliiolplei  fovamlng  the  eonttroctlon  of 
microtcopea,  ill.  881. 
Influence  of  convex  and  eoocaTe  lenset  on  the 

rajt  of  light  patting  through  them,  Hi.  831. 
•pberlcal  aberration, lil.  884. 

conrMtSoo,  iii.  834. 
Hertchei't  doublet.  Ui.  885. 
chromatic  aberration,  ML  385. 

correctioo,  lit  836. 
•Imple  roicrotcope,  ill.  886. 

phenomena  of  ordinary  fklon,  Ul.  837. 

convex  lens,  iii.  887. 

Dr.  Brewttar*t  lent  of  diamond,  tapphire, 

or  carbuncle.  111.  837. 
Dr.  WollattonU  doublet,  lU.  838. 
angl*  of  aperture,  ill.  338. 
Coddlngton  lent.  iii.  839. 
Stanhope  lent,  Hi.  839. 
compound  roicrotcope,  Iii.  339. 
field  gittt.  lil.  340. 
Huyahenlan  eye<pl#ee,  Iii.  341. 
Mr.  Holland't  doublet  microtcope.  III.  848. 
eye-plecet  Intended  to  increate  tne  field, 

Ul.  S4-i. 
achromatic  comMnatlont,  method  of  va- 
nrlnf  the  magnUytng  power,  lU.  143. 
teat  ohfccu,  ill.  344. 

Ketrating  power,  lil.  344. 
ning  power.  111.  344. 
It.  NeclHuiical    arrangementt   of  microecopet.  111. 
344. 
dOectttobeatUhicd 

1.  tteadincM  and  Brmneit,  111.  344. 

%  capability  of  aoeorala  a4)ttitment,  liU 

345l 
1.  thr  power  of  placing  the  Inetmment  In 
rirW  a  vertical  or  borliontal  potl- 
Uon.  111.  345. 
4.  timpllcity,  Hi.  346. 
batt  meant  of  carrying  on  dlteectlooa  under  a 
magnifying  power,  HI.  84& 
dittecting  inttrumentt.  Hi.  346. 
comprettorlom.  Hi.  347. 
onHnaryeompoimdortlmple  mlcroccope  de- 

tcrlbed.  Hi.  847. 
anpcrior  compound  microicona,  Ul.  349. 
lUamloation,  lil.  3%L 
mirror,  iii.  368. 

light,  ML  386. 
r,  HI.  363. 
achromatic  condeoaer,  IM.  369. 
Ulomlnation  of  opaque  ol^|ectt»  UL  564. 
condentlng  mirror,  lU.  364. 
Ueberfclihu't  tpeculnm,  Ul.  354. 
back-ground,  lil.  354. 
III.  Magnifying  power  of  mlcroeeopet,  lU.  8M. 

meatnrement  of  the  magnifying  power  of  mi- 
croecopet, lil.  866i 
mlcrometwt.  Hi.  t%5. 

micrometer  tcrew,  Ul.  355. 
micrometer  eye-pleoe,  Hi.  365. 
mkromctry  by  meant  of  ibo  camera 
lucida,  til.  356. 
the  degree  of  minutenett  of  ot^ectt  which  the 
magnifying  power  of  the  nyeroeoopa  lenden 
vltlble.  Hi.  366. 
JMermpem,  atode  of  reproduction  of  tho,  •.  tlSL 
Hiftmriitcm,  Imntedlau  ageiit  of  expaltlon  in.  Ul.  781  H. 
part  lAkcn  by  the  abdominal  mutclet  In  aldidg,  i.  17. 
iMcMlt  mlctufltton  la  caeei  of  diteaieof  the  proatale 
gland,  Iv.  166. 


Uigratiom^  Inttlnctt  connected  with.  HI.  18,  IS. 
migrallug  pigcont  of  America,  ilU  18. 
protMsalTou  and  tupport  of  oflki>ring  one  of  the  object* 
of.  111.  13. 
1/0*.  IH.  368. 

nutritive  propertlet  of,  II.  13;  t.  384.  891. 

diief  varietlet  and  peculiarttiet  of,  t.  891. 

analogy  of  milk  to  blood.  Hi.  362. 

colottnim,  Hi.  STiO. 

contamination  of  the  ratlk  by  varioai  Ingetla,  Ul.  368. 

COW*t  milk,  ill.  8.M :  t.  391. 

common  milk  giobulet,  cream  globulet,  and  yellow 

granulated  corputclet,  ill  368. 
butter.  Hi.  369;  i.  891t 
catein,  or  cheety  matter  of  mUk,  III.  869  ;  t.  892. 

apotepedioe.  iU.  359« 
Uctic  acid,  Ul.  360. 

proportion  of  cream  In  cow*t  milk,  Iii.  360. 
lubaiancea  found  In  the  atbat  of  cow*t  milk,  UL 

360. 
togar  of  milk,  UL  860. 
human  milk,  IH.  361  ;  t.  391. 

milk  from  the  male  breatt.  Hi.  862. 
milk  fnm  the  am,  mare,  goat,  theep,  and  bitch,  Ul. 

362;  t.391. 
method  of  analyting  milk,  ill.  811. 
•#«retion  of,  iv.  461.  463. 
vicariout  tecretion  of  milk,  Iv.  463. 

Influence  of  mental  emotiont  and  of  the  nervooa 
tyitem  on  the  tecretion  of  milk,  iv.  464. 
remarkable  catet,  I  v.  466. 
Milk-tmbet  of  Mammalia,  iU.  246.    See  Mammaky  GLAiroa. 
Mittiaedcs,  iii.  645. 
IfW,  connexion  of  mind  and  body,  HI.  722  Z. 

contidered  at  the  mode  of  action  of  the  tool,  Ul. 

722  Z. 
connexion  of  the  ftinctlont  of  the,  with  thote  of  the 

convolutiont  of  the  brain.  Hi.  722  N. 
Influeuoe  of  the  emotlona  of  Uie,  on  the  body.  111. 

669. 
Dr.  Wigan't  doctrine  of  the  duality  of  the  mind,  Ul. 

722  Z. 
dittinctloo  between  mind  and  life,  Ul.   144.     Set 
LiPi. 
MinermlM,  component  molpcnlet  of,  1. 120. 
Mirror  of  microscope,  Hi.  351,  ei  $tq.    See  Micaotcora. 
MUckell^  Jamet,  the  deaf,  bUnd,  and  dumb  man,  anecdote 

of,  iv.  702,  703. 
Mitral  or  blcuipid  valve  of  left  ventricle,  II.  663. 
Modifleatiomt  or  organised  and  unorganised  bodiet,  1. 128. 
Modtolms  of  cochlea,  tubulut  ccniralii  modioli,  U.  522. 
631. 
central  artery  of.  11.  541 
Mda  botryoidet.  or  hydatlta,  Iv.  946. 
carnota,  iv.  944. 
cnienta,  iv.  944. 
fiingota,  iv.  944. 
tendlnota,  iv.  944. 
Mater  glands,  iv.  426. 
McU  family  (Talpldc),  U.  994,  et  Mf. 
J#olr(Talni),  11.994. 

eyet  of  the  nole,  U.  1003. 
brain  of.  iii.  766. 

development  of  the  bony  procettet  In  the,  IL  161. 
pelvit  of  the.  1. 164. 
Mole,  Cape  (Bathlergua  marltlmnt),  anatomy  of  the,  Ir. 

36».ef  f«g. 
Jfole- cricket  (GrylloUlpa  vultarit).  IL  864. 
Jtfolr-rat  (Spalax  typhlut),  anatomy  of  the,  iv.  869,e/«M. 
Moieculmr  death,  L  791 ;  HI.  163.    &ee  Dkatw. 
Mokcmin,  or  elementarv  partlclet  In  org«nlaed  and  un* 

organised  bodies,  1.  120. 
Jfe/gvla,  a  genus  of  Tunlcata,  I  v.  1 187,  el  ary. 

characters  of  the  genus,  Iv.  1 187. 
MMMa  ottium,  or  malacntteoo  adultorvm,  I.  442 1  ••  189, 
190 
cautet,  L  442. 
catet  recorded,  U  412,  443. 
condition  of  the  booet  In,  ir.  712. 
MoLLvecA,  lit  363. 

gv-neral  charactert  of  Molluaea,  UL  363. 
naked  mollusks,  Iii  364. 
testareout  mollusks.  Hi.  364. 
circulatory  ly ttem  of  Mollutca,  1. 648 ;  111.  865. 
biliary  organs  of,  iv  448. 
clitsllcailon  of  Ifollotca,  IU.  865. 
digestive  tystem,  ill.  365 ;  t.  VO. 

progreuive  complieatkmt  of  the  digettlve  tyttem 
in    MoHusca.     See  Ti'MtCArA  ;    Coven ir kxa  ; 
Ptibopoda  ;  GAtTaaoroo* ;  rapnALorooA. 
generative  system.  H.  4ia  417 ;  HL  366. 
mode  or  reprodtKtioo  of,  t.  22. 
tpermatotoa  in  Mollutca,  Iv.  493. 
ova  of  MoUusca,  t.  [107.] 
muscular  tystem,  ilL  a6& 
nervous  tyttem,  IH.  364.  603. 
organs  of  the  tentea,  Ui.  364. 
hearing,  HI.  364. 
tight,  fli.  364. 
tmeil.  HI.  364. 
taae.  Hi.  864.  365. 
touch.  IH.  y^. 
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mptntory  tjttrm,  it  .If!? 

II  of  Mo  loflca.  IT.  y9. 
of  Ite  M- Jii 


iv.  3,  «f  My. 


iHijuwit  of  the 
laiDiaseell 

of,  11.00. 
Ibcbf  MoUMcapoMtM 

Bcw,  til.  15^.    See  Lrai»or*snM, 
cfleet  of  fear  oo  tome  of  tbe,  iii  7. 

H.  «*»- 

cfMuiW.li  IS. 
a  Canity  of  PoljgiAfttiic ; 
of  th^  lamtl;.  tt.  X 
Uammds  (Moaaduxuixf.  i*.'6l  IS. 

th«^r  rxTreaie  ta'Dutmest.  ir.  C. 
Jiomgalla  tribe  of  Afncar.ff.  Vfiman  of  Che,  !▼.  UM. 
Mtmgoiiau  Uagrufe*,  iv.  IMlT. 
MamgjUmm  raee,  pyrano'^lil  cranioai  of  the,  ir. 
pnj tkal  rharacter*  »(.  iv   13^. 
Tanecj  lo  the  eom|4«^Ma  of  Khcv  iv.  UM. 

BjcniB  or  MA.VK1SD. 
penismlv  oral  hjocvtwresn,  choiocten  ci  Ihe^  iv.  IKI. 
M^H^  liKtf^  of  Sooih  Amenra,  iv.  fbO. 

pelvis  of  tlie,  i.  I7l. 
Momkqft,  Iv.  1^,  «r  jry.    See  Qc*oer««*A. 

oegMM  and  ande  of  prucfeackm  of  tbe,  iii.  49ft. 
braia  of.  U-.  C14.  606. 
organs  of  voice  of  (be.  It.  I4P7 
Jbnb,  alleged  atropfaT  of  tbe  testicles  o<;  It.  98ft. 
a  genns  of  Botilera,  it.  404. 

I,  a  Mib  class  of  Tnnicaia,  It.  1191^  <f  Jcy. 
oCs.ri.«.l 
a  genus  o<  Ruiiera.  It.  ¥1. 
L  fiEA.    See  CoBcairaaa. 
i*.S«4. 
or  petvoBt  with  odIt  one  testirle.  It.  StT. 

ss  Of  Xrcnutude  £niocoe«  u. 


p,  iii.  991 
iiLJBl. 
ItfjwUuL  J9I. 


•yaum,  in.  SI. 
swica-naal  bodies  Bt-  SI- 
kidocya,  orHen,  in.  jr»L 
na.JU. 
■■•.091. 


fiL  »  i  IT.  Mtf:. 


8r«  Ya- 


142. 

ofBaCifiRa.iT.40& 

or  the  nnder  jaw.  it.  967. 
Mv^oTUSSTA  (aa  order  of  MaaaaUaX  iii  X6. 

I.  UL  3G6. 
KrhidDa,  iii.  367. 
OrnitborfaTiKiiat,  iii.  JS7. 

iii.3». 
skull,  Echiana.  iU.  10. 
occipital  b<  >nc  iii.  3fl9. 
paiietal  bone.  iii.  MBu 
temporal  bone,  iii.  37tL 
frootal  bone,  lii.  370. 
bo^e,  ill.  37'>. 
tooe,  lii.  37). 
superior  maxillary  bone,  iii.  STQl 
oooiponioo  vith  the  skull  of  Tarlona  Edrntate 
aikid  MarMi{>:al  an.inals.  iii.  371. 
■kiin.  OrDitborbyncbias,  iii.  371. 

occipiC«l  and  temporal  bancs.  HL  371* 
narietal  and  frootal  bones.  iiL  373. 
loramina  in  the  ftoor  of  the  skull,  IiL  S71. 
oUiqiie  canal  iraTcnint  the  aqnimnns  satare; 

ill.  373. 
iKial  bones,  IiL  373. 
lachrymal  foramen,  lii  374. 
rUfcs  on  the  outside  of  tlMcnnljm,IU.S74. 
interior  of  the  skull.  In.  374. 
loner  jaw.  Iti.  374. 
Tcrtebral  column,  iii.  ?74. 
tnie  rrrtelirw.  iii.  3"4. 


,  a  genus  of  Botifbn*  it.  40& 


•f  Ikc-A 


iorthe.lii.Cli.su     _ 

itwftwB  ^*ff^-«T.  or  ftmhnabof  Falteami  IHbSL  ^  tA 
Uortmm^,  nCe  oC  It.  1473L 
Jf or^^lMtiMB  of  arteriM,  L 
of  hones,  i.  433. 

cxfohatjon.  L  ^S. 
Bccroris.  i.  4691 
of  the  bone  or  the  I 
t.  tlte«  «.  508. 
itum  or.  s.  Sll. 

,  Tegctatire  system  or  the;  ft.  f37. 
or  the  spore,  a.  239. 
or  the  aathcridia  end  the    ■  >■■■■■*■ 


U75ft. 


nbs  and  oooal  carulagea  or  stcrual  ribs.  111. 
37^. 

sterrum.  Hi.  T7\ 

sacrum,  ill.  ST-'V. 

caudal  Tertebrse.  ifl.  S7S. 
periorai  rxtrrmit'c*.  ir.  ST^ 
|ielrtc  extremities,  ii  .  37*t  \  s.  \**\. 
muscular  sy»tem.  Ornitbororiicbos,  lii.3«9L 
ner*ou«  system,  iti.  ^f^ 

brain.  O'Dithorhynrhui,  ii*.  3S9. 

P.rhidna.  iii.  3f»3. 
spinal  cord,  OraithorhynchniB  HL  Stt. 

Kchidna.  iii.  ft^. 
olbctory  oerres,  Onuthorhyncbaa,  iii.  383. 

Echina,  lii.  34*. 
Optic  nerres,  iii.  3aS. 
eye,  lit.  38&. 

third  and  f  ^nrtb  pair  of  nerrca,  id.  386L 
fifth  pair.  i\\,  38<>. 
sixth  and  serenth  p«ir.  Hi.  3K. 

arotiftttc  uerTC,  Ui.  SM. 
ear.  til.  3h«. 

eluhtb  and  ninth  pair  of  nerrea.  HI.  Soft. 
Itrachial  plexus,,  median  ncrre,  iii.  3K7. 
lumbar  plexus,  itcbt»dic  nerre,  iu.  Sfc7. 
dlgr«ti*e  ty»tem,  iii.  3<7  ;  s.  3^4. 

alimentary  canal,  Omiihorbyncbu*,  iii.  397. 

Ik-bidna,  iii.  »<7. 


in  the  genua  Phaatnm.  a.83&. 
iorihefruit,B.&JL 
aporca,  I.  23ft, 
Titallty  or.  Hi.  I5& 
I  (rad-slart),  nerrows  system  of  the;  itt.  «L 
r-ftmrU  formation  of,  i.  7l£. 
JfofAcr'smafb,  or  mrm*  ■aalcfnus,  L  ML 

Jfs<As,  iL  886^  8ff7.    See  l>pddaptfrr«.  ^^ , 

from  the  lanra  state  Info  that  of  the  fr*^ 
ii.  874,  ft  are. 
_^  J  of  fight  of,  itt.  481. 
MonoK,  Amnai.;  Amnai.  Df Names:  Ia»ensiir».« 
PaooaoniTB  If  onoM  or  Amnatjs,  lit.  ft^* 
ral  lesMrks,  iii.  407. 
I.  Fumlamental  axioma,  lii.  488. 
ampoaitlan  and  rcaobitioo  orforook  IiL  40B. 
■iorferera,ttl  44A. 
polygon  of  feeees,  HL  40%. 
pen&cfapipcilon  «f  fofcea*  iU.  fQl 
tie  of  giaeity,  iii.  488. 
theleTcr.liL410. 
the  pulley,  iU.4ia 
of  uniform  motion,  la  4n. 
motion  noifaemly  Taned,  lU.  ill.  _^ 

the  legs  more  by  the  foccn  ef  gnHty  «  •  F«* 

dnlHm.iU.411. 
Mechanical  efkcts  of  iolds  en 
in  tbcm,  id.  418. 

of8ukta.UL4l3. 
organs  of  tocametlOB,  iU.  4U. 

IU.41& 


if  A*'^ 


ftnts,iiL415. 
1 


igamcnta.  ul.  4I&. 
Im,  iii.  416. 

force  of  muscles  at  Tiriont 
tractioo,  IU.  418. 
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Monoir,  Amiiial— eoiiA'MirriL 
Sect  IL  Flying,  Ui.  419. 
Aifht  orinseeU.  UL  419. 

ColcopCcra,  lii.  4S1. 

Dernupten,  iiL  481. 

Liepidopcera,  iiL  4S1. 

nocturnal  Lcpldopcara,  Ui.  4SBL 

Nwroptera,  iu.  4«9L 

UjrmenoptCTA,  lU.  483. 

Dipten,  ill.  4891 

table  ahowing  tht  ara*  of  the  wingi  and  the 
weight  of  the  body  in  Tarioiu  apecicf  of 
Inaecta,  iii.  484. 
flight  ofbirdt,  ill.  484. 

tt«e  ofthe  tail  in  flight,  iU.  4«9. 
fli^t  of  flth  and  other  animaU,  IiL  489. 

Dactyloptenit  and  Exocatua,  iU.  489* 

Draco  volans,  Ui.  4291 

Oaleopithecut  and  I*teroaiya,  iii.  430* 

Pterodactylu*.  iii.  430. 

Cheiro|itera.  iiL  43U. 
amount  of  force  necetsary  for  aerial  progrcMion, 
iii.  431. 
Sect.  IIL  Swimming,  ill.  431. 
ciliofrade  animals,  iti.  43fiL 

Porifera  and  PolTyifrra,  tO.  438. 
cirrigrade  animals,  ill  4331 
pttlmograde  animals,  iii.  433. 
syrlngograde  animals,  iii.  433  j  iv.  1841. 
▼ermiform  animals,  IiL  434. 
aquatic  insects,  iiL  434. 
Decapods,  iU.  436. 
Ccphaiopods,  iii.  436. 
Pteropods,  iii.  436. 
Pisces,  iti.  437. 

shaped  lilce  the  aahnon,  cod,  and  mackerel,  IU. 

flat  fiihce,  UL  437. 

analysis  of  the  act  of  swimming  in  fisbca,  iii. 
4.18. 
aquatic  birds,  iii.  438. 
quadrupeds.  iiL  439. 
Han.  ill.  4;». 
Beet  IV.  Progression  on  toUda,  ill.  410. 
Radiate,  ilL  440. 

Echiiiida,  iiL  440. 
Annelida,  lii.  441. 
lns«:U,iiL441. 

apode  larrsi  of  insects,  iU.  441. 

pcdate  larva»,  ill.  441. 

perfect  insects,  UL  448. 
Myviapoda,  iiL  413. 
Aracbnida,  iii.  444. 
Dccapoda,  iii.  444. 
Gasteropoda,  iii.  445. 
Cephalopoda,  ill.  445. 
Ophidia,  ilL  445. 
AmnhibU,  iii.  44& 
8auria,UL44& 

LAceitJS,  iiL  448l 
Clielonia,  lit.  450. 
birds,  iii  450. 
mammUeri»us  qusdmpeds,  iU.  451. 

hone,  Ui.  458. 

walk,  trot,  gallop,  iU.  4&9. 

Marsuplaha,  iii.  453. 

Rodeiitia,  Hi  4&4. 

Ruminantia,  UL  454. 

ProbMddU,  UL  454. 

CamtTora,  Ui.  45& 

Cheiroptera,  iii.  455. 

auadrumaoa«  Ui.  45& 
an.  Hi.  I5& 
the  Teftcbral  column,  IU.  iS& 
the  legs,  lii.  457. 
walking,  UI.  450. 

uMcs  uf  the  measure  of  inclination  of  trunk 

in  various  MDdes  of  progfessiim,  UI.  4O0L 
estimate  of  Ibroes  employed  in  walking,  Ui.  461. 
nmniiig,  iiL471. 

tlie  principles  Ui  whidi  walking  and  ninntof 

differ.  iiL  471. 
Ibroes  employed  in  running,  Ui.  471. 
leaping  or  Jumpinf ,  UL  474. 
In  insects,  UL  475. 
in  quadrupeds,  UL  477. 
In  man,  iti.  478. 
Inciease  of  the  respintkm  and  citculatloD  la  pro- 
gression, Ui.  479. 
the  manner  In  which  animal  force  Is  estimated,  iU. 
4N0. 
aniaMi  and  TegetaMe  motion  cnrapated,  1. 137. 
motion  of  chyle  granules,  UL  881. 
JUatim^  muscular,  lit  5I6L    See  Mwctnjkn  Uonoil. 
Mutitma  of  joints,  L  855, 8S& 
abduction,  i.  856. 
adduction,  1. 8S& 
drcamductioo,  L  236. 
eateoaion,  1.  85& 
flesMM.  L  856. 
glidtng.  L  855^ 


UotiomB  of  the  elbow.Jolnt,  U.  67. 
Moior  nerves,  UL  780  H. 

Ungiw  nenre,  L  IdH ;  UL  783. 
Matore*  oculorum  nerrcs,  UL  707. 
Mtmli,  or  renovation  of  tlie    tegumentarj  skdclon  of 

Crustacea,  L  759. 
Moutk,  iiL  945.    See  Phabtrx  and  If omn. 
calcuU  of  the  mouth.  It.  88. 
of  Cephalopoda,  L  &31. 
of  Gastero|K)dA,  U.  384.    See  Oastibopooa. 
of  insects,  li.  897.    See  btaacrA. 
of  Marsupialia,  iii.  897. 
AfoaoMe  Arabs  of  Algiers,  nortraiu  of,  ir.  1357. 
Momamibiqmet  native  uf,  iv.  1354. 
MmcqmrauM  foUidcs  of  vulva,  s.  711. 
Mmohu  fluid  lubricaUog  the  blad«ier,  L  386. 

glands  of  the  tongue,  iv  I14a 
Mucous  MaMBBANB,  UL  484b 
deflniUon,  iiL  484. 

ultimate  structure  of  the  mucous  membrao^  UL  486. 
basement  merol>rane,  Ui.  48d. 
of  kidney,  iU.48& 
testis,  Ui.  487. 
saUvary  glands,  lit  467. 
Uver,  iii.  487. 

pulmonary  air-cells,  IU.  487. 
alimentary  canal,  iU.  487. 
skin,  UL  488. 

cutaneous  follicles,  IL  488  *,  UL  489L 
epithelium,  iii.  489. 

lamelliform  or  scaly  variety,  IU.  489. 
prismatic,  iii.  49a 
spheroidal,  Ui.  491. 
non.ciliated  and  cUiated,  UL  40fiL 
elementary  tissues  appended  to  the  mucous  ivitcm.  IU. 
498L 
blood-vessels,  IIL  498. 
lacteal  and  lymphatic  vcnels,  UL  468. 
nerves,  UL  483. 
areolar  tissue,  IU.  401 
of  the  glands,  iii.  494. 
topographical  view  of  the  mucous  fyitcm  io  man,  UL 
495. 
gastro-pulmonary  tract,  UI.  495. 
gcnito.urinary  tract,  iU.  406. 
peculiarities  of  the  skin,  mucous  membranca,  and 
glands,  iii.  496L 
skin,  UL  49& 

mucous  membranca,  UL  496. 
glands,  Ui.  497. 
Uver,  ill.  497. 


kidneys,  IU  406. 
testis,  ill. 


testis,  iU.  498 
salivary  glands,  Ui.  498. 
nummary  glands,  UL  499. 
fencrsl  outline  of  the  functions  of  the  mueout  fyi- 
tem.  UL  490. 
reception  of  external  impramioos,  IU.  409. 
defence  from  external  influences,  i^  490. 
absorption  of  rxtamal  material,  iii.  49SL 
of  the  separation  of  material  ttwa  the  body.  III.  fiOQ. 
varieties   in    the   quaUtiei    of  the  products 
secreted  by  diflfcrent  portions  of  the  mucuus 
system,  iii.  SOX 
mucus,  iii.  503. 
conclusions,  UL  504k 
review  of  researches,  iiL  .^04. 
elasticity  of  mucous  membrane,  11.  50. 
not  capable  of  adhetion,  1. 54. 
causes  of  hemorrhage  from  the,  L  416. 
of  Uver,  dbcases  of,  UL  183. 
softeniiv  of  the  mucous  membranes,  iv.  TOO. 
various  kinds  ot  soArnltig,  iv.  70iL 
from  post-mortem  causes,  iv.  7tO. 
Induration  of  the  mucous  membranes,  Iv.  710,  TIL 
formation  of  adventitious  mucous  membrane,  iv.  143. 
Mmeemt  membrane  of  oecum,  t.  363. 
of  the  colon,  s.3G8w 
tubes  of  colon,  s.  3GBL 
foUides  of  colon,  s.  368. 
of  the  nose,  iii.  73a 

cpitheUum,  iii.  730. 
course,  ilL  73L 
of  the  nose,  diseases  of  the,  UL  738,  TSgi 


of  the  oMopbagus,  UI.  750. 
of  smaH  intestine.  Sw  343. 

valvule  oonnlventes.  s.  34IL 
intestinal  tubes,  or  foUiclce  of  LietarkOhn,  a.  516, 
villi,  a  350. 

Intestinal  follicles.  •.  356. 
agininate,  s.  356. 
solitary,  s.  36QL 
raetmose,  or  l!runn%  glands,  a.  361. 
of  the  stomach,  s.  3au 
ragw,  s.38aL 
BtooMch-tubes,  a  39). 

limitary  or  basement  membna*  which  forma 

these  tubes,  s.  tUl. 
contacts  of  these  tubes,  s.  381. 
tubes  of  the  cartliac  extremity  In  the  dog,  a.  SS9. 
tubes  at  the  pyloric  extmnity  of  the  organ,  il 
328. 
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•HOl 


i.«»L 


Mlmtde  (mocUd  iftatci  oO. 
the' ;  and  Hvrssn 
atnipa  J  of  rnineka,  vi 


arthritk  cokc,  ii.  797. 
mbealibr  fonaaiMia  €f  fct  Ib  fkc 
invoiuauiy,  iv. 


ILIII^IR 


M  tte  tade.  u  37«. 


«rikMr.  JB6^  tf 


i  TIS:  at. 

■Knacd  ckweaucy  ftv^  il  £ 
1.  Irrgtli,  m.  jtfT. 

3.  ip««;  t.t.5k-T 

•4.  cwiovr.  tu.  jLC 

S.  IMcnal  Mwtwr,  BL  SSI 


«v.  fv  ill 

9L  dcTTKfweot.  ui.  ill 

C.  fi^p  «^  j^sTTgaboa  of  tte 
51*. 

rpolir  ti«ac.  iti  5I& 
«fwMclcik0«.3l4 

lu  i*». 

111.  i* .. 
of  iW 


517. 
•tnfwi,  i^t.  517 
uutnvvd,  )i    519L 
tf.  £stnbutTco  of  the  stnpcd 

/.  chnm.ral  coiMdiutMNi,  l  T19;  iu.  5191  S« 

hiftoncal  skftHi  of,  Iti.  5i?T— .5S<I. 
rHaxat^oo  if  the.  a  M|rn  of  apf^vacfctaf  ieath.  L  SOIL 
actk.«i  cf  acwb  upon  isatcu'ar  fibf«>«  II  :jei»  9SUL 
8bm  of  the  umhrm.  >urT«Med  tit.  91  .x 
riKEpanaon  of  the  fltructb^e  of  iCnpeil 
of  the  CTTfteo-«|*«nal  nerve,  tii.  ii<x. 


JfupeCn  of  particMlar 
oriana,  porta,  or 
111  infiuKj*  >•  TO* 
lBoUi«o,L7& 

inportiailar:  — 
■bdoviDol,  L  16. 
abductor  miaiai  digW  ■■■fti,  H.  flHL 

iL519. 
podia,  Ii.  SS& 
oriiM^  liL  91&  901  W.  IS,  4  la. 
fcBotia,  a.  117. 
kmgtts  lemoria,  a,  117. 
BagBua  foMria,  aL  117. 
BHU  mcCacani.  it.  an. 
poUicU  Baa£,  a.  Stt. 
Mdia,iL15S. 
ii.fi5i»L 
ofA]biDiM,ia.7S9L 
of  ankle,  i  15U. 
ofaaua,L  175$  s.SaBL 
arytcno-epiglottidci,  UL  lia 
arytcooid,  lii.  101.  1C7.: 
attoliau  attrlculam,  IL  551. 
attrabma  aunculaaB,  ii.  5a& 

cUtoridia.  a.  llS. 
,  1. 74P. 

iai.l9t 
ir.  1113.   ' 
faiceps  flexor  cabtti.  L  Slfi,  in.  SS»;  L a  Ml M  ^. 
iv.  575. 576L 
craria,  tcI  feaoria,  UL  M;  Iv.  a  2! :. 
a.  117. 
ocvcDier  oc^vicia,  i.  17aL 

bocbialia  anticoa,  L  817.  SIS;  B-dkA.  lASB:  i« 
7J6w 


liae^iLSM. 

W.  IIU 

LlTL 

iv.  iin. 

diomflcx  palari.  iiL  »l. 
eoecyfca-aaaLi.  I7& 
eooaplexiis  i.  171. 712. 

nanoaa  minor,  ill.  TBfl. 

naai,  iiLTdl. 

orcilim,itt  93t;  iw.  VWi  ■.]« 

Ii. 

ani,  i.  I7& 

i>Uimi«a  hnriw.  BLKti  Iv.  tm 

of  larynx.  Inferior,  iiL  Mft 
MIL 


■npcnoi,  m.  Mn. 
in»,t.71ir 

lis  i.  SI7.  SNL  «•}  a  MBt  Iv. 
Bpen:ilii,L7«;  il.ttf;iii.n. 

..-,  -iBaLi  4«. 

of  craoiuaa,  L  747*  74A 
r,1.6.8;  iv. 


i7TDid.ULI01. 105. 

Lne. 


paatioi.ML  IOt.MiL 
laienlot.  UL  MH.  NT. 


159;  IL150.MD;  Iv. 
ate  naoi,  ii.  283  &  nL  TV. 
anpiU  orta,  tt.  St. 
labii  inftriona,  IL  8SS. 
atpli  nafla«,iiL  TSk 
N. 
,  L  St. 
ii.  1  i  id. 

.ii.S. 


jn. 
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Mucin  Id  particular—  eotdhtmed, 

estcosor  propriui  polUcia  pedi«,  II.  S68 ;  HI.  157. 
prinii  digltl  manft*,  II.  570. 
prlml  Intcroodii,  IL  57a 
mciiimU  InunMidii  pollid*,  U.  570. 
flexor  bre? U  digitorum  pedU,  1. 160 ;  II.  ssa 
minimi  digitl  pedto,  ii.  556. 
minimi  digltl  manftf,  II.  Ml 
pollld«maDat.iLfiSO. 
padMy  li.  55b. 
carpi  ladialia,  U.  561. 566, 506L 

uliuurte,  11.  567. 
commimla  digitorum  ptrforatuf ,  IL  567. 

digitorum  proAindua   perforant,  li. 


digitorum  aceomorlut  ptdla.  li«5SBL 

commuDlt,  hi.  155. 
longui  difltonim,  III.  159. 

pdtlcla  pedla,  I.  Ifl0{  UL  15S.  I4a 
OMb  metaeand,  II.  619. 
prrftiratu*  paola,  IL  568> 
erfcvcNanB,ll.66.565. 
frontal,  I.  747. 

fronto-namL    8c«  pframldalla. 
Saatroonemhia,  U.  557 ;  ilL  W,  158. 158 ;  if.  62. 
gcmalhia  Infftrtor,  a.  158. 
fupertor,  i.  156. 
Mnln-glotaua,  It.  1195. 
smlo-b>'Oidtua,  UL  106. 6661 
genUvbyo-fflomua,  Hi.  566. 
Slamo.«UphyUnuf,  liL  968 ;  It.  1151 
Slut«u«,  L  61. 

maximut,  IL  8S3 ;  &  157. 
mediua,  il.  853 ;  1. 157. 
minimua,  IL  853 ;  n  157. 
Sracilla*  i .  157. 
UutbrWX  Ui.  SpO:  It.  IStSL 
bcUck  ni^,  li.  668. 
minor,  iL  658. 
hyo-Amm,  HI.  106. 666;  It.  1153. 
hyo-thrroMl,  Hi.  108. 
tliacufl  Internut,  L  11  ;  a.  157. 
Illo- abdominal,  L  & 
ilio>lumbo-coato«abdorolnal,  L  6. 
Uio.puU.xoato.abdoninal,  L  4*. 
Indicator,  IL  57a 
lnrra.cottalM,  It.  1056. 
infrs-apinatua,  I.  817  ',  It.  456. 
Intcrooatal,  cstemal.  iT.334.  1045. 
Internal,  if.  S34  1045. 
action  of.  It.  104^ 
latcfMMl  manO*.  ii.  581 . 

dorulaa,  U.  681. 
palmare*,  il.  .'■SI. 
padlador*alat,H.558. 
planurca,  H.  558. 
hiltnplnalai  colB,  I.  574 1  a.  157. 
IntMUancTcraaica  colU,  1. 574 ;  UL  661. 
intrantrenc.  It.  880. 
lachio-eBTtrnoua  of  penia,  IL  44& 
IwhinJwlboaua,  ili.  915. 
lachlo-coecygrui,  a.  138. 
lacbio.perinenl,Ui.  989. 
orioinla,l.855. 

lacbrymal,  or  tanaor  taraL  lIL  981 
ct  larynx,  •xtrtiiaic,  lii.  106. 
Intrinaie,  liL  106. 
btlaiimua  colli,  iU.  5QS. 

dorrt,  L  4»,  &.  817. 568.  588}  It.  iS6.  STV}  i. 
157. 
laxntor  tymponi,  I.  TflL 
nncfflU.  1^ 
iamtoraivutt  orta,  IL  fM. 

aeannim.  L  570 ;  It.  676. 
bbitMpartoria,ll.894. 

alaqot  nail,  U.  ttf . 

palati,L754|  lll.961,96& 
palpHwmaupTriotia,  11888;  IU.79.  8flL  784.  788L 
proatatv,  It.  147. 
hralom  anl,  UL  944|  It.  1816 ;  a.  I58»  569. 
eoMarum,  It.  544. 

brvTioraa,  It.  IOSS. 


loagiotva.  It.  1066^ 
Itocnal,  »L  644.  66» ;  It.  1 196. 

tnuMTcrac,  W.  1186. 

lateral.  It.  1186. 

Inferior,  It.  1191 

lonfitudiiMl,  It.  1116. 
orilpa,ILS3. 

longUaimua  doral,  L  Ml  578;  a.  157. 
longuscolH.  liL561. 
luaabo-abdomlnal,  L  7. 
lamlM».UI-abdominaL  L  7. 
luaabrknlm  manftiLli.  681. 

padl«,IL5a& 
■wHtoL  external,  great,  IL  548. 
■Milti6dua  ■pime,  L  574  ;  a.  157. 
myto-bjoldeu*,  ill.  IQSl  564. 
myitllbnn,  iL  893;  m.  788. 
Maal,U.  898;  liL  7^.  799. 
MMlM  UbH  aupertorla.  Hi.  199. 


Muscifi  In  particular  —  amiimme^. 
na80>la[biali«.  li.  884. 
of  neck,  iii.  a6l. 
oblique  internal,  H.  840. 

obliquua  abdomlnia  extemua,  1. 4*.  17, 18 ;  a.  157. 
aacendena,  L  6. 
detoendena,  L  4*.  17. 
Internua,  1.  6. 17. 18 ;  a.  157. 
c^ltia,  inferior  or  major,  1. 575 ;  HI.  787. 789. 
auperior  or  nUnor,  1. 571  758 ;  UL  784. 
789. 
obturator  extemua,  1. 157. 

Internua,  157. 
occipital,  L  747.  745. 
oocipito-frontalia,  i.  758.  747.  749. 
omo-hyoid,  i.  485;  iii.  105.5d3. 
oppooena  minimi  digiti,  H.  581. 

liollicla,  U.  519. 
orUcuIarU  oria,  H.  88.\ 

palpebrarum,  IL  981 ;  Hi.  80, 81. 
of  orbit,  liL  794. 
oiblto-palpebral,  IL  988. 
palato-gloMua,  liL  958;  It.  1181.  1153. 
palato-pharyngeua,  HL  947.  968 :  It.  1191. 
palato-ataphyllnui,  HL  938. 
palmaria  breTU,  H.  580. 

iongua,  li.  834.  567. 
pectoralla  m^lor,  L  817.  559. 
pectlneua,  a.  1S7. 

minor,  L  Sj9  ;  It.  676. 
of  pelTia,  a.  157. 
orpenla.a.iL446;  IlL  915. 
perineal,  tranirerae,  HL  989. 
periatapnylinua  extemua,  iU.  96L 
peroneut  breria,  iiL  131. 158. 

longua,  ii.  536. 357 ;  IU.  151. 138. 
tertiua,  iiL  151. 157. 
pharyngeal,  HL  105. 946. 
(iharyngeo-ataphyUnua,  Hi.  968. 
piaiitaiia.  Hi.  158, 153.  159 ;  It.  68. 
platytma  hyoidea,  L  483 ;  U.  851.  858. 

myoidei,  IU.  S&S. 
of  popliteal  region,  It.  61. 
popllteua,  iiL  159 ;  ir.  68. 
pronator  quadratua,  U.  368. 

radii  terea,  ii.  G3. 566. 
paona  magnut,  I.  10  i  iL  838 ;  ai  157. 
parrus,  i.  11 ;  Ui.  838;  a.  157. 
pterygoid,  L  787. 
pyramidalla  abdomlnia,  1. 10;  a  157. 

naaL  ii.  9^ ;  IU.  788. 
pyrifonnia,  a.  157. 
quadrntua  feoioriak  a.  158. 

lumborum.  L  10;  a,  157* 
menti,  IL  88& 
quadrlcepa  extenaor,  lit.  77. 
recU  capltia  anild  majorea,  1. 758 ;  HL  661. 
minoroa,  1. 758 ;  IH.  661. 
poatld  malorea,  1. 571 7Si! ;  HI.  787. 
minorea,  1. 574.  758;  HI.  787. 
netkNi  of  tbo  recti  muadea,  iii.  7». 
notna  capitia  Uteralia.  L  798 ;  Ui.  561. 
femorU,  i.  157. 
auperior,  UI.  784. 
retnctor  angnli  oria,  IU.  566. 
ratrabentca  aurlculon,  IL  5a& 
vbomboidei  acapuls,  It.  576L 
rbomboldcua  mi^or.  1. 570 ;  IH.  7S9 ;  It.  755. 

minor,  L  57a 
riaorloa  Santorlni,  ill.  561 

antcrtor,  a.  188. 
poaterior,  a.  Itt. 
.lumboUa,!.  10.578;  a.  U7. 
aacro-tpinalia,  L  10. 
aartorlua,  a.  157. 

acalenua  antiaii,  UL  569 ;  It.  595.  817. 
potticua.  ilL  MS ;  It.  53^  817. 
minimua,  It.  817. 
of  aeapniar  regioa,  It.  435. 
aemUmembranoaua,  W.  61. 
aaml>apinalla  doral,  L  578. 
colU.  1.  571 
aemUtandinoaua,  IL  8iH  s  It.  61 ;  a.  157. 
•erralua  magnua,  L  4*,  5.  561. 

antlcua.  It.  576>. 
minor  antlcua,  L  559. 
poaticua  Inferior,  1. 571. 
auperior,  1. 37  U 
aoleua,  Ui.  187. 158. 138. 
q>blnctnr  aoi  eutaneua,  L  176. 

extemua,  L  176 ;  a.  56Bl 
Internua,  L  176, 177 ;  a.  158. 5091 
1L8S1 
MB.  a.  151 

lUpiMlKcoUi,  1.573. 
L578. 
^rtcniua  capitia,  L  371. 

colli,  Tel  cerTlda.  1. 97L 
atemo^coatalta.  It.  1055. 

aterno.cle«do>maMoideui,  L  754 ;  HL  56S;  It.  817. 
atemo-hyoM,  I.  4U:  H.  851 ;  Hi.  lOS.  101  6tt;  it.  1088; 


i-  T«  .  a.  "i:! 
Memv^ypHd.  L  Ail;  ft.  i^i  ;  i 
•  3»- 

L  991 :  !r.  732. 
1.   VS  :  r».  7i''5 

L  £17  ;  ■.  fiSL  IdC.  J55. 

ityfci^t  J  iiMiml  i.  TJ»;  «.  US.  Sa. 
ai.'}<7. 
i.  TiS.  7 J*.  7«t 

LLTJt 

i,  ^.  .  £7 ;  oi-  361- 
.xi.>i 
lu  1.  'H :  5.  S#i  S74. 

n.  3&t :  «.  :^. 
r.  L  iT7.  JOX  JSs  :  IV.  435. 
r,  I  ij[7;  (▼.4K. 
IhTTOki^fh.  ffl. 

ni.  I  •>. 


IC:.  iC ;  WW.  KS  ; 


iii.5fj^,3S5i  WW.113S. 


I.  57X732. 73k 
M,L7.n;  tLftlO;clJ:. 

eoin,  i.  571. 

rcdasn-^S- 
t.  LB. 

t.  3GD-  73t;  ir.  43%,  4SS.  flC 
n.  2S;  iii.  73k, 


It.  lOO.  r55. 

i.  ?l^.  £17.  SB. 
me  of  Meckel,  iii.  Ui.  USl 
ir.  12i7.  Ii51. 

rii.  44. 

Wikoa's.  tiL  as. 

r.fi.SS4. 
r,tLfi94. 
itLSlSL 

9fmmelm,L7Ki  B.  59;  iii.  5ia 
1.  it  it  a  imyetty  icbcrent  ia  amcalar  fibfv  ?  — 
doctrine  or  the  **  ri»  imlta  **  of  Hallcr.  uL  519. 
S.  aaufce  of  cntractility — whence  derived  f  BL 
590. 
rriatioo  of  eootnctilitT'  to  the  ttate  of  BBtri- 

tk»  of  the  ovsan,  iii.  MO. 
Dr.  John  Scid'g  e&perimeoCt,  Hi.  590. 
evidenoe  famldied  bv  catei  of  eeicbral  panly. 

•ie.  uL  5eL 
eorrotonUioM    ftiraidicd    bf  the  bet   that 
thraugfaout  Iheanmiol  kintdain  the  Taaculor 
■utiply  b  aeraratctr  pmportiooed  tothc  mue- 
euUr  irritabilitr,  iii.  5S1. 
eoDMratire  power  of  mosdca  in  the  Mme  mtnal, 
iii.  41& 
Borelli'i  approximate  Taloca  of  the  powers  of 
the  muadcc  of  the  human  body,  iii.  417. 
force  of  minclee  at  rariocu  itagca  of  their  coatrac- 
tion.  Iii.  418. 
A.  itinnli  of  mtitcular  oootractSon,  L  717;  iiL  5S1. 
remote.  Hi.  5S2. 
immediate,  iiL  532. 
c.  ^eiUe  chance*  ooeurrinf  in  muide  dorinc  eootne- 
tion,  iiL  5«. 
L  of  change*  eMentlal  to  the  act,  UL  582. 
in  the  whole  organ,  iiL  59S. 
In  the  elementarr  0bre,  iiL  5S2, 
in  the  diac«,  iiL  523. 
in  the  fibrills,  iiL  523. 
S.  on  active  and  pauive  contraction,  iii.  SSI 
pastire  contraction,  iii.  524. 
active  contraction,  iiL  514. 
mu»cular  fatigue,  iii.  5S4. 
S.  of  the  diflVrence  between  the  minute  movemcnla 
of  muaclca  in  poMive  and  active  oontraction, 
iiL  504. 
In  paMive  contraction.  Ml.  524. 
In  active  contraction,  Iii.  594. 

phenomena  prevented  during  contraction. 
UL  524—526. 
emiMion  of  sound,  IIL  598. 
development  of  heat,  Iii.  526. 
iranoet  preienied  bj  ruptured  muicle.  III. 


appMT 
59dL 


motllltv  of  muKular  flbre  in  hibernation,  11. 773. 
Irritability  of  mutclca.  111.  9.    See  ImaiTAaiUTT. 
degree  of  irritabilitj^  of  muicular  flbre,  Iii.  S3, 
augmentation  of  the  irritability  of  the  mutclct  during 

•leep.  ii.  766. 
office  of  themuaclet  with  respect  to  locomotion,  ill.  41& 
muscular  power  of  some  of  the  lower  animals,  L  719. 
history  of  opinion  at  to  the  nature  of  muscular  eontrac- 

tion,  IiL  527—529. 
muscular  tentationt,  I.  7I7|  rf  teq. 


u*» 


i. 


»  ■    •  •  • 


▼ettcbral  ajslas,  iii  5lL 
vocal  syatcm.  iiL  5M. 
of  the  swKwte  syslMU  Itt-Ts^  V 
of  man  eompnrad  with  thoae  aT  Iks  !«•«« 
animais,  iv.  las. 
arteriea,  iii.  786. 
of  orbit,  I.  492. 

,i.4«. 
.L4a2. 

of  the 
oftht^LMS. 
11.598. 
of  ventridet*  IL  590. 
Jfascatf  papOlaies,  U.  581. 601. 
|i.prti''*a<t,  IL  590. 

artery,  iv.  928. 

re,  gmc,  Iv.  761.  TO. 
tatalU  iv.  761. 
upper,  iv.  761. 
lower,  iv.  7«L 
origin  and  eoorsc^  iv.  769. 
Internal  teminal  branck.  iv.  769. 
extcraal  Iwanch,  Iv.  7£Bl 
brachial  nerve,  11.  SO*. 
Miuemio.Mpkni  artery,  ii.  10). 
nerrc,  i.  217.  361 ;  Iv.  75U. 

btanchcs :  internal  eutancooa,  ir.  75k 

for  the  mtemal  band  of  Ike  uicf^ 

Iv.  759. 
for  the  loof  head  of  the  ttiocpt.  .• 

759. 
for  the  outer  bead  of  the  tncm  ^ 

■Boontrut,  iv.  759. 
extcraal  cutaaeovas,  Iv.  7S9l 
anterior  terminal,  iv.  75SL 

external  large  biMck.  Iv.  T»^ 
Internal  terminal  branch,  it.  TJB> 
deep  terminal  branch,  Iv.  7<9k 
Mmtkroomu.  node  of  reproductioo  of.  *.  232: 
Mutie,  soothing  eflkct  oC  ii.  565.    See 
Mmaicai  inttniroents.  alleged  aaalofcy  bet 

the  vocal  liftmcnts  and  that  of  Uw 
MmMk,  1.  4S2. 
Jf  Ktft-^rwr.  thc^  1. 506. 
IfMftglmd  of  the  crocodile,  Iv.  325. 
IfMsrT.  tea,  dctcrintioo  of  the,  1. 621.  022. 
ciliary  motion  in  the.  L  012. 

In  the  embryo  of,  i.  CS7. 
nervous  system  of  the,  Iii*  OTii. 
preparatlont  of  the  nerves  o'.  Ul.  608. 
Mmtt^rd  considered  at  food.  t.  39& 
Ifaw/elMtf.  or  Weasd  trtbe,  dentition  of  th^  iv.  9:1 
MvUom  fot,  chemical  cbaracten  of,  ki  tSS. 
Jfjfc«<r»,  a  genus  of  Quadramtaa,  iv.  220,  tf  Mf-    "^ 
QraoaifiiA'kA. 
characters  of  the  genut,  iv.  9l<X 
IfjiO0dlfnn«lioK«  vegetations,  Iv.  144. 


thetrb«<f 
ai;  if.  14^* 


yhtUUB,  characters  of  the  urine  ta,  Iv.  191. 
MmgalCt  nervous  system  of  the,  hi.  90. 
MJflodM  robuttos,  pelvis  of  tht^  utai^lSS. 
MJflo-^hjviA  tno99, 11.  214. 

Busde,  IIL  106. 5«. 

action  and  reUtioat,  UL  5^ 

ridge,  11. 214. 
VfeipK  or  near  sight.  It.  Utt. 
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I^Mpte — eontinueti, 
uuie^  iv.  141)3. 

luiul  counc  of  the  aflTectioo,  \v.  14G4b 
tTMUnrat,  iv.  1464, 1465. 
BToplc  fpfctacif  t,  Ir.  14<i6, 1467. 
ifyopclamm$,  or  conUii  anatomj  of  the.  It.  373,  rt  iieq, 
Mmrui,  or  donnoute.  anatomy  of  the,  iv.  376,  et  seq. 
Mfritn/da  faiclata,  mode  of  reproduction  of,  ■.  33. 
MYBurooA,  a  cUu  of  Articulated  anlmala,  i.  110 ;  ill.  544* 
general  description  of  the  clast,  lil.  544. 

daMiacation,  Itl.  545. 
anatonaj  and  pbjsiologT,  lii.  517. 
alimentarj  canal,  ili.  549. 
billarjr  apnaratui  of,  !▼.  416. 
•alivary  glanda  of  Echinodemata,  It.  431. 
circulatory  syvtem,  til.  54SL 
foramina  repugnatorla,  iii.  550. 
nervous  aystcro,  ill.  65a  Gi.9. 
Offana  of  generation,  iii.  55L 
•permatoioa  of  the,  Iv.  492. 
OTa,  iii.  533. 
development  of  the  embryo,  ill.  553. 

hittoey  of  the  procea»  according  to  the 
obiervationt   of    Newport   on   the 
Julu«.  ill.  553—560. 
and   of  Oervait  on    the  nowth   Of 
Uthobiufl,  iii.  5ea 
organs  and  mode  of  locomotion  of  the,  ilL  443. 
senses,  ill.  550. 
list  of  Myriapoda  possessing  the  propeity  of  lumlnous- 
oess,  iii.  196. 
MfriModto  chilognatha,  ill.  545. 
MgrmeeeMu,  a  genus  of  Harsuplalia,  til.  S60,  et  $ef, 
characters  of  the  genus,  ill.  9E0, 
bsciatua,  iii.  860. 
Mffnmeeapkafm,  or  aat^iCater,  its  mode  of  taking  ita  prey. 

nt.8L 
Mwrmeteomidie,  or  ant.lions.  IL  865. 
J^rrf/grm  foaw,  iL  907. 

muscle,  ii.  283. 
ifyti^  (mussel ),  nerrous  system  of  the,  ill.  604. 

preparations  of  the,  iii.  60i. 
M$Mmm  glutinoaa,  or  hag-Asb,  lii.  976. 
teeth  and  parasitic  habiu  of,  iii.  976. 


N. 

AWfiis  matemua,  or  mother's  mark,  1.  S4S ;  ti.  333. 
dasslAcation  of  naevi,  i.  S4S. 
spfcutationa  as  to  structure  of,  i.  043. 
vascular  nmrl  of  the  face,  11.  S8& 
iitudn^  organs  of  circulation  in  the,  i  650. 
AMb,  sCnidure  of,  s.  477. 

adventitioue  formation  of,  ir.  139.  143. 
of  cats.  1.255. 
A>>.  aspa  or  liooded  snakes,  poiwn  fangs  of.  It.  891. 
i^ape  of  the  neck,  or  nucha,  i.  367. 

furunculi  in  the.  i.  S68. 
NmrcoHes,  eflkcto  of,  on  the  heart  and  bowels,  ill  30. 

on  nerroua  system,  analogous  to  dreaming.  It.  6Da 
Nam  intemv,  or  cotk  nares,  liL  723. 

calculi  of  the.  It.  88. 
X«aa<  apparatua  of  Pachydermata,  ill  874. 
snout  of  hoc,  iii.  874 
proboscis  or  elephant,  liL  875. 
N^ml  artery,  t  492 ;  liL  786. 
of  septum,  L  487. 

externa  communis,  1. 487* 
laterales  nasi,  1.  487. 
donales  nasi,  i.  487, 
bone,  L  729;  ii.  Sia  212:  liL  78& 
borders,  ii.  812. 

1.  superior,  ii.  212. 
8.  inferior,  il.  212. 

3.  external,  ii.  212. 

4.  internal,  iL  212. 
connexions,  it.  212. 
dcreloproent,  il.  212. 
■truccure.  ii.  212. 
surf^iccs,  ii.  212. 

1.  anterior,  or  cutaneous,  ti.  218: 

2.  posterior,  or  pituitary,  il.  812. 
canal,  lit.  785. 

cartilages,  iii.  796. 
aiTity,  iii.  723.  724. 
duct.  liL  90.  <I2.  725. 

osseous  duct  fbr  the,  liL  99. 

plicae  and  villi,  iit  92. 

aecretloo.  ill.  92. 

structure,  iii.  92. 
fbasse.  i.  731 :  ii.  212 :  ill.  721 
infundibulum,  tiL  724 
internal,  or  ethmoidal,  branch  of  the  flflh  pair  of 

ncTTcs,  ili.  733. 
Umella,  i.  731. 
meatuses,  I.  7JI. 

inferior,  ili.  725w 

superior,  iii.  724. 
.  nraaeleii,  Ii.  222. 
nerre,  II  iSi  :  m  93  783. 

ii.  J»i. 


Natal  artery  —  coiditmtH, 
anterior  superior,  ii.  887. 
posterior  superior,  or  Vidian,  ii.  287,  288. 
or   lachrymal,   process   of  the   lowest  apongy  bone, 

lii.  91. 
process  or  plate,  1.  729  \  iL  808.  810. 

borders,  anterior,  posterior,  and  upper,  U.  908. 
prominence,  i.  7'i9. 
Ua»al  septum,  _  septum  mobile  nasi,  L  731 ;  111.  725, 786. 

spine,  posterior,  iL  210. 
Nataiit  labii  superioris  muscle,  IIL  729. 

relations  and  actions,  iii.  729. 
.Najo-labialis  muscle,  ii.  224. 
Aiaso-lobar  nerre,  IL  282. 
Aoso-maxillary,  or  anterior  border  of  superior  maxillary 

bone,  IL  909. 
^asowocular  nenre,  iL  281. 
Xoao-palatlne  gangliao,  IL  9S7. 371. 
nerve,  ii.  282. 

or  internal  surface  of  superior  maxillary  bone,  II. 
806. 
Nataiam,  or  swlmmtng4»lrds.  characters  of,  L  869. 

pelves  of,  s.  168. 
Ifatckn  Indians,  remarkable  custom  of  the.  It.  1360. 
Kates  (of  brain),  ill.  677.  685. 
NaM9ea^  sensation  of,  U.  96. 
causes  of,  ii.  87. 
vomiting,  iL  26. 
NamiUidtt,  fossil  shells  of  the.  I.  590. 

characters  of  the  family,  1.  59u. 
NamUmtt  !•  520,  et  tea. « 

organ  of  smell  of  the,  Iv.  70Ql 
renal  organs  of  the,  iv.  838. 

paper-nautilus,  or  Argonaut,  mode  of  progTcaslop  ol 
the,  ill.  43& 
MMtaitor  bone,  11.  34a  343L 
of  carpus,  IL  505. 
articulations,  IL  5n& 
foasa.  1. 787 :  il.  550 ;  Iv.  1848 ;  s.  709. 
Kear  sight    See  Mjfopia  ;  Vimor. 
^«nf 's»root  oil,  chemical  characters  of,  IL  933L 
Vehul^  of  the  cornea,  iL  177. 
Nick,  iii.  561. 

definition,  UL  .'16I. 
I.  Muscles,  iii.  561. 

a.  anterior  vertebral  group,  III.  561. 
longus  colli,  iii.  5  il. 
rectus  cairitis  antlcus  major.  111.  561. 
h.  lateral  vertebral  group,  iii.  561. 
intertransversales  colli.  Hi.  561. 
rectus  capitis  lateralis,  UL  5H1. 

antirus  minor,  ill.  56L 
scalenus  antlcus.  iii.  568. 
posticus,  iii.  568. 

c.  depressors  of  os  hyoides,  iii.  568. 

stemo-hyold.  iii.  5K3. 
stemo-thyrold.  iii.  563. 
thyro-hyoid,  lil.  563. 
omo-hyoid.  lit.  563. 
digastric,  ilL  563. 
stylo.hyoid,  ilL  564. 
mylo-hyold.  liL  264. 

d.  connected  with  the  tongue^  111.564. 


byo-gloosus,  liL  564. 
lo-glossus,  iii.  .^65 
lio-nyo-glossns,  iiL  565, 


stylo-glossus,  iii.  .^65. 
genio-nyo-glossns 
lingualb,  iiL  565. 


genio-hyoideus,  iii.  566. 
tf .  superficial  on  the  side  of  the  neck,  IIL  565. 
sterno.«leido-mastoideus,  IIL  565b 
platysma  myoides,  iii.  566. 
risorlus  Santorini,  lii.  5ti6. 
IL  Faacise.il.  230;  IiL  566. 

superficial  or  sulicutancoua  areolar  tissue,  Ul.  56& 
cervical,  iii.  568. 

pre-vertebral,  iiL  569. 
cervieo-thoracic  septum,  iii.  570. 
111.  Regional  or  surgical  anatomy,  iiL  570. 
superficial  veins  and  nerves,  iii.  571. 
1.  mesial  region  of  the  neck,  ill.  57<. 

larynyotoroy  and  the  parts  concerned,  IiL  573L 
tracheutorojr  and  the  parts  concerned,  lii.  574 
crico.trachco(omy,  iii.  574. 
t.  ontenKlnferior  triangle,  iii.  574. 
thyroid  body,  ill.  575l 

broncbocele,  lil  SIX 
oeMphagotomy,  and  the  parts  eoneemcd,  IiL 

31  antero.supcrior  triangle,  ili.  576. 
glaodube  coneatenatw,  iii.  577. 

4.  postero-superior  triangle,  iiL  577. 

5.  pottero-lnforior  triangle,  itl.  577. 

subclavian  artery,  and  operatiom  eooocctcd 

therewith,  lii.  57a 
subclavian  vein,  iii.  579. 
Jugular  vein.  III  579. 
thoracic  duct,  iii.  579. 

Artcria  innominata.  and  operations  connected 
therewtth,  iiL  .V)0. 

6.  digastric  space,  ill.  581. 

7.  posterior  pharynreal  region,  IIL  588. 

8.  relations  of  the  *temo..cieldo  maatoMcos,  ilL  58JL 
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Kcrvrx  in  pnrticu^nr  —  continueJ 

auricular,  pro;it,  lii. 'Hi;  ;  iv.  T**- 

.supi-rricial  braiu'h.  iv,  733. 
iWv\y  br.nu  h,  iv,  7;>J. 
rxfenial.  ii.  L".'l.  '•>'■'>. 
iiiti  I  iial,  ii.  •.:>  >.  ."ij:"». 
|KtsliTii)r,  iv.  :'»4>">. 
bruii  h  of  ti'ipjuiral,  iii.  fKVj. 

of  vM,'ti-.  111.  ss>.  ^:n)  ix)I. 

nuriru]r>.ttMn|Hir.il,  m.  '.Xij. 

;i\ili  iry,  iv.  ", V. 

I(j  l)i<j'|«,  IV   7.'«t.  liTi. 

of  IjlMU  >»,  i.    I  J<). 

f(»r  lir.iclii.ilii  .iiiticu.*.  iv.  1'tG. 

bU'f.il,  II.  "J**!  ;    iii.  ?i.'»i)  ;    IV.  Jl7. 

ot  tuilb  nf  |H'iii!4,  iii.  <)IS. 

caliMiioal,  supi-rior  and  inforior,  iv.  770. 

intcriiai,  iv.  770. 
cardiac,  infrnor  or  small,  ii.  .VC*.  8Jl  •,  iii.  OiH.  S87  ;  it. 
.Sl.7  ;  s.  4'Ji. 
h'rt.  ii    .GfJ.-,. 
xnidille.  ii. 'iPl, 

loft.  li.  3",>r>. 
j^iiporior,  or  Ioiik,  ii.. ''*'"» ;  iii.  7C'2. 
c.irJiac  branch  of  vaK"'*,  in  N'^T.  N!»<>.  THrJ. 

of  ninth  pair,  iii.  7'.'J. 
Cirotid  of  plf>sM»  ph.»ryn>?eal,  ii.  4'>v 

o(  VnliaM,  11.  '..h.S. 
fcribrn.«piij.il,  s   41'). 
ct-rviral,  i   74^;  ii.  i*7'2;  iv.  7.">*. 
dfsci'iidiiifj,  ni.  721. 

intmial,  in.  "iw'l  ;  iv.  1'>X 
iupcrior.  n.  'J7J. 

pdstrrior  roots,  ii.  27 '2. 

S'C  SPIVM,    Nl  RVIS. 

rf>rvic(».f.i(i.il,  iii.  jmh 
(  hiTila  t\  nip  Mil,  ii.  ^iVX 
iili.irv,  II.  'JhJ 

brandies,  ii.  CS?. 
fa-^cirnli,  li.  L"^'J 
circinnti(.-x,  i.  .'>.!  ;  iv.  i.yl  (XXk  7"»>. 
riavicul  ir,  iv  7">-'>. 
of  cliton--,  s.  7'  1> 
for  cochlcM,  ii.  .'»  U   .'Ml), 
comnmniianb  fibnl.i-,  iv.  7ns. 
tihi,ili.<,  iv.  (-J. 
iioni,  iv.  7 '•  >. 
romtnunicatinj:  of  acroim.Tl,  iv.  733. 
to  ror.Tco-bracbialis,  iv.  7.'o. 
of  ('i)tiiiiiiuis,  ii.  '.•S7. 
of  cram  nm.  i.  7  l*<,  7  49. 
for  crnr.'vnx,  iv.  ~tl). 
crur.d  aiittTior.  iv.  701. 

femoral,  iv.  7i>J. 
cutaiicoiK.  extern  d.  i  'JI7   .'"><»I  ;  ii.  CA  ;  iv.  7."-fi. 

int  TiKil,  i.  '.'17.  ^I'l  ;  ii.  r»4  \  »v.  73.j.  7J)3. 
malar,  n.  lSL 
midillo,  iv.  7<»J. 
I'»n<j.  n.  2'>l. 

ot  .iriii,  infernal,  ii.  '".CI. 
of  Wri-beri;.  iv.  7J»i. 
palmar,  iv.  7">7. 
iHTi  Ileal,  iv.  ~\\f<. 
ot  sliMiil  ier,  IV   7ir^. 
perlor-ilin;*,  inf.  ii<>r,  iv.  7'^  >• 
flupeiior,  IV.  ',!>.». 
tiliial,  iv   7»>i. 
deep,  of  \'iil  .in.  .>«.  4'J>). 
d<  !•<  I'l,  iv   7' '). 

dental,  antniir  snp'Tior.  ii.  CSP. 
jiifeiior.  ii.  'J!'.'.  i':i4. 
pi'vfei  lor  <n|)erior.  li.  CV!>. 
dc<!epn(leic>  iiuni,  ni.  7J1  ,   iv.  7>K 
of  di.i|ilir.\i'in,  ii.  4  ;  iv.  ~7)\. 
diy.i>tric.  in   "   I ;  iv,  .".V7. 

of  j:li«>.r»-pliarvngeal,  ii.  A'?')  \  iii.  Ml>. 
digital,  fir.->t.  iv.  737. 

.^eC'iiid,  iv.  737. 
(lunl.  IV.  7.37. 
fourth,  iv.  7.37. 
filth,  iv.  7.37. 
tcrmin  il,  iv.  7.77. 
dors.il  of  per.is,  iii.  "MS  ;   iv.  'CA. 
(thor.icic)  po.fctenor,  iv.  7«3l. 
fir*t,  antci  lor,  iv.  738. 
internal,  iv.  73S, 
of  e.ir.  li.  7"<» 
encephalic,  iii.  7('7. 
of  I  H  (\  11.  'i.,s.    '_'-•».      Sec   Fifth  Pair  of   Nerves; 

.S|.\K\in  I'mr  op  Crukhrm.  Nkuvks. 
f.iCMl.  li.  V'r.S.  •."''J   ./H).  3M.  3.VJ,  ;3V>;   111.   70".  P-19.     .*Nce 
liKiii  V\\\K  OK  NeRVi..Sj    hL;\u.Mii   I'aih  uf  Cerk. 
nnAi.  Ni:u\  1  .s. 
of  lallnpiaii  tube,  8.  fi'Vj. 
fomor.il,  iv.  7<i,' 
to  femoral  vesutlj,  iv.  7(>3. 
tirth,  i.  CSH. 

Iin>;tial  branch,  iv.  11 H. 
of  foic-arjn.  ii.  ,;iil. 
loiirlh.  il,  Ij~u  ;  111.  7St. 
liuiital,  ii.  V7!«  ;  iii.  ;> ;.  7Sl. 
uitcrn.il,  I.  7;S. 


Hervet  in  particular  —  continued, 

ganglioiiic,  iii.  647. 
gajitrir  of  vagu5,  i  i.  P90. 
for  gemolh  mu.*clei,  iv.  767. 
genicular,  internal,  ii.  S41. 
genito-cniral.  ii.  K58  ;  iv.  761,762. 

branch,  iv.  102. 
glo«.s^>-pharynReal,  i.  ICiQ  ;  iL  49*  ;  iiL  7C7.  Sil  ?0. 
gluteal,  nujjcrior,  iv.  7«if». 
inferior,  iv.  7«>>. 
to  gracilis  rau?cle,  iv.7'>4. 
gustatory,  ii.  21^2  ;  ii«.  7il  ;  iv.  114L 
htcinorrhoidal,  inferior,  iv.  766- 
hypo-gastric,  in.  IM.s. 
h>iK)-gln».sal,  i.i.  707.  721  ;  iv.  lUL 
ilio-hy|)ogasiric,  iv.  761. 
ilio-scrotal,  iv.  7cil . 
infr.i-clavicular,  iv.  7*r». 
infra-maxillary,  iv.  548. 
infra-orbital, ii.  i'S4. 
infra -trochlear,  ii.  !:.S2;  iii.  93. 
inguinal,  external,  iv.  7o2. 
inguino-cntanoou*,  small,  iv.  762. 
intercostal,  iv.  7<i<». 

great,  «.  42:3. 
branches,  iv.  760. 
second,  i.  217. 
third,  i   S17. 
co^to-humeral,  i.  3i&X 
intcrrnato-humeral,  iv.  7^0. 
intcrcwteous,  iv.  737.  7tj8. 

of  muaculo-spiral,  iv.  759. 
of  J.icobson,  ii.  4'.'3.  534. 
of  kidney,  iv.  2<<». 

labial,  inferior  external,  ii.  CM  ;  iiL  ^'*>. 
internal,  li.  i;»3  ;  iiL  9otl. 
labyrinthic  of  olfactory,  l»i.  7  ix 
lachrvmal,  ii.  itSJ;  iii."i>.>.  784- 
laryngeal,  id.  1 1'-\  KM<i.  hl»>   »<93.  901. 

inferior,  or  recurrent,  iiL  113;  iv.  IICT- 
•ui^nor,  ill.  Hi 
fnnrtionj*  of  the  laryngeal  nerve*,  iiu  111 
lenticular,  ii  i:'Sl 
Jnifc'ual  of  fifth,  ii.  C!>2   093  ;  iii.  oj9;  it.  gSC.  Il4l 

of  Klrtsso-pharyngeal,  ii.  497. 
of  liver,  in.  174. 

for  long  head  of  the  biceps,  it.  767. 
lumbar,  anterior,  iv.  7'>I. 
j>osienor.  iv.  75i. 
lumbo-sacral.  iv.  761. 
of  lymphatic  glands,  iii.  218. 
malar,  ii.  '.;K4. 

branch  of  optic,  iiL  768. 
cutancousi,  ii.  2H4. 
malleolar,  iv.  7«>9. 
of  mammv,  iii.  249;  iv.  753. 
m:i«'«eteric,  ii.  291. 
masticattiry,  li.  271. 
mastoid,  anterior,  iv,  733. 

extt  rnal  occipit.il,  iv,  733. 
maxillary,  sui>erior.  i.  749;  ii.  i-^.3 :  ii»  7^. 
inferior,  i.  74M  ;  il  '2>il.  ii'.;    .24 
ori^ni  and  course,  it  ::1AJ,  \^l. 
median,  i.  .3<il  ;  iv.  lint, 

in  arm,  i.  V;:17.  3ol  ;  ii.  5£i. 
in  hand,  ii.  327. 
mu>cular  branchp.«,  iv.  7.36. 
{.nterior  intcrovseons  ncrxe,  iv.  7.36. 
palmar  culaneou.s  branch,  iv.  737- 
terniin.il  oiKital  branchesof  the  me«iian,  ir  'S. 
of  medulla  oblongata,  iii.  »V%*. 
to  membrani  tympani  secundaria,  il  549. 
molles  i.  224. 

motor  linguie. i  7>2;  iii.  72.'! 
motores  wulorum,  iii.  707. 
of  mucous  >iy.»tem,  iii.  493. 
of  mu!»rles.  iii.  3 Hi, 
musculo-cutancoufi,  brachial,  li.  5^4^ 

great,  iv.  761. 
of  leg,  i.  131. 
lower,  iv.  7fii 
small,  iv.  761. 
upper,  iv.  7ril. 
mujculo-spiral,  i.  gl7.3:il  ;  iv.  758, 7iS. 
nasal,  ii  2S1  ;  iii.  93.  731.  78.3. 
anterior  «u|»erior,  ii.  287. 
external,  ii.  'JSi 
posterior  suy>erior,  iL  2S7. 
naso-oeular^  il  2SI. 
na*o-lobar,  iL  2>y. 
nervorum,  iii.  59.3. 
ninth,  iv.  7S1.  1141. 
obturator,  iv.  761.  76 k  766. 
accessory,  iv.  764. 
deep,  iv.  765. 
long  cutaneous,  iv.  765. 
•iiperflcial,  iv  764. 
crsophngeal,  ii.  3 ;  iii.  7.39.  893.  rOl. 
olfact«>ry.  iiL  (ii:i.  707.  7  >1  ;  iv.  6!.»\. 
to  omo-hyoid,  iii  721,  7-'2. 
ophthalmic,  ii.  279  ;  iii  9>;  iv.  6.JI, 
branches,  ii.  '-79 — ^282. 
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Nmtow  Ststi  h,  VtrtcbraU  — •  eontlmved* 

AmphibU  and  ReptilU,  i.  lOUj  Ui.  6Sa 
brain,  iii.  GSD. 

weight  compared  with  that  of  the  body,  iii. 

olfiiclonr  tuberclet,  lU.  6S1. 

brain  ajid  apiiuil  cord  of  llsard,  Ui. 
fiSl. 
optic  lobe*,  iii.  621. 
cerebelhim.  iiu  ti21. 
▲vfi,  iiL  081. 
brain,  iii.  6Ei8. 

weisht  Gompured  witb  that  of  the  body,  iii. 


cerebral  bemitpheree,  6S2. 
optic  lobea,  iii.  6SS. 
cerebellum,  tit  G23L 
Karamalia,  iiL  Qi$. 

tableoc  the  relative  proportions  of  the  brain  and 
apinal  marruw  in  the  tour  clacaes  of  Vert«* 
brata,  Hi.  623. 
table  of  relative  proportion*  of  body  and  biain 

In  the  four  claaaea  of  Vertebrata,  iii.  684. 
cerebral  hemiapberca,  iii.  GH. 
oorpua  caUoium,  iii.  fiSS. 
▼entricica  of  brain,  iii.  68& 
olfbctory  oervea,  iiL  685. 
optic  lobea,  Ui.  mS, 
cerebelluai,  iii.  bSS. 

table  abowlnff  the  actual  and  relative  lengths  of 
the  cefcbrml  hemisphere*  and  the  cerebellum 
in  the  Mammalia,  tii.  6S6. 
general  remarka  In  conclusion,  iii.  696L 
Sot  also  under  the  various  heading*  of  clasaes,  ttc,  of 


NiBvous  Cumin  (In  bnnan  anatomy),  ill.  696. 
dellnition.  Itl.  ttS. 
general  and  descriptive  anatomy  of  the  nervous  ceotrcs, 

ill.  627. 
Coverings  <if  the  nervous  centres,  iiL  687. 
of  tho  ganglions,  ill.  6S7. 
of  lll#  spinal  cord  and  brain,  iiL  6S7. 
dura  mater.  Hi-  tiS7. 
spinal,  iii.  ttiSw 
cranial.  Hi.  &». 

proocMes,  iii.  ^9. 

falx  cerebri,  iii.  629. 
tentorium  cerebelli,  ill.  689< 
Mx  cerebelli,  iii.  6)29. 
vessels  of  the  spinal  dura  mater,  iii.  659. 
of  the  cranial  dura  mater,  iii.  6S0. 
sinuses,  6jl. 

superior  longitudinal,  iii.  631. 

inferior  longitudinal,  iiL  6SL 

strait,  iiL  6:^1. 

torcular  Herophili.  ill.  631. 

lateral  sinuses,  iii.  63S. 

occipital,  iii.  63^ 

petrosal,  superior  and  lofcrior,  ill. 

63S. 
transverse,  iii.  632. 
cavernous,  iii.  633. 
circular,  Ui.  633. 
pla  owter,  Ui.  6J3. 

of  the  spinal  cord,  iiL  6S3. 
of  the  brain,  iii.  63i. 

continuations  of  the  pia  mater  Into  the 
cerebral  ventricles,  iii.  634. 
choroid  plexuses  of  the  lateral  vcntii- 
de,  ill  63i, 
vriuro  Interposatum,  Iii.  6j5. 
choroid  plexuses  of  the  fourth  ventri. 
de.  IiL  633. 
crysuUine    formations     In     tb« 
choroid  ptouses,  ftc,  ill.  635. 
cooiMxloos,  ke.  m  the  p4a  mater,  ilL  636. 
in  reference  to  pathology,  UL  636. 
arachn«»id,  lil.  636, 
spinal.  IIL  636. 
arachnoid  bag  or  sac,  ill.  63& 
sttb^raebnoid  cavity,  iii.  636. 
internal  arachnoid,  iii.  637. 
cerebral,  iii.  6d7. 
ccrelivo-splnal  fluid,  IIL  638. 

fluid  in  the  cerebral  veotrldes,  lil.  64a 
oriA^  of  communicatioB.  as  described  by 
Maiendle.  between  the  ftiurth  ventrkde 
and  the  sub-aiachuold  space,  ill.  6«0. 
estimate  of  the  quantity  of  the  aub-anMh. 

noid  fluid,  ill.  b«L 
cerebio  spinal  fluid  to  ff«lbrcnee  to  patho- 
logy, Ul  648. 
manner  of  its  secretiosi.  Hi.  64& 
physical  and  chemical  properties  of  the 

eercbro-spinal  fluid,  analyses.  111.  641 
ose  of  the  oerebro-apinal  fluid,  iii.  643. 
glandulsi  rtacrhiool,  ilL  644^ 

are  they  natural  structures  f  ilL  615. 
ngamentum  detitatum,  iii.  645. 
Oamial  remarks  on  the  structure  of  nervous  crntrei, 
I.  64& 
white  nervous  matter,  lU.  646L 
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grey  nervous  matter,  iii.  647. 
development,  iii.  648. 
remarks  on  the  great  simpUdty  of  form  of  the 

dements  of  grey  nervous  matter,  iii.  649. 
pigment,  ii.  649. 
Structure  of  ganglk>n«,  ilL  649. 
Cerebro.  spinal  centre,  iiL  650. 
Spinal  cord.  IIL  6fS0. 
position.  UL  651. 
shape,  ill.  651. 
bulk,  ill.  (iSl. 

length  and  circumference,  UL  65L 
flssures,  iiL  658. 
anterior,  iii.  651 
posterior,  iii.  638. 
white  commissure,  ill.  65S. 

Key  commissure,  IIL  65S. 
ternal  structure  as  shown  by  transverse  sec- 
tions, IIL  653. 
anteTo4ateral  columns,  lil.  655,  654. 
posterior  oolumna,  IIL  653,  65k 
arrangement  of  the  grey  matter  in  the  spinal 

cord,  ilL  653.    ' 
eoncludons,  UL  664. 
la  there  a  central  canal  in  the  spinal  cord  ?  ill. 

655. 
blood-vessels,  UI.  6S& 

anterior  spinal  artery,  IH.  656. 
poaterior  spinal  arteries,  UL  657. 
▼dns,  UL  657. 
spinal  nerves,  origin,  anterior  and  posterior 
roots,  ganclion,  IIL  657. 
sub-ocdpiuT  nerve,  UI.  658L 
chancten  proper  to  the  nerves  of  particu- 
lar regicns,  ill.  658. 
cervical  nerves.  Hi.  658. 
dorsal  nerves,  lU.  656. 
lumbar    nerves,  caudn    equina,   IiL 
6SB. 
rdatlons  of  the  roots  of  the  nerves  to  the 
columns  of  the  cord  and  to  the  grev 
matter,  as  determined  by  dissection,  tti. 
659. 
as  deiermlned  by  physiology,  Ui.  660. 
Enoephalon,  UL  66L 

SIM  compared  with  that  of  the  body  in  diflb- 
rent  animals,  HL  661. 
compared    with   that  of    the  encephalic 
nerves,  iU.  668. 
wdght  of  the  human  enoephalon.  111.  668. 

table  showing  the  average  rtisolute  wdght 
of  the  human  encephakm,  in  malet 
and  females,  IiL  66;;. 
relative  wdght  of  enoephalon  to  oere- 
bdhim,  Ac.  in  males  and  females, 
IiL  663. 
relative  wdght  of  entire  body  to  enoe- 
phalon, cerebrum,  cerebellum,  Jke. 
UI.  663. 
eonclualons,  iU.  664. 
absduie  weight  of  the  brdn  of  the  dephant 

and  whale,  lil.  664. 
wdght  of  brain  of  some  anirads  greater 
than  that  of  man,    rdativdy  to   the 
wdght  of  thdr  bodies,  UL  664. 
conclusions  of  Tlcdeman,  deduced  ftom 
his  observaUons,  Hi.  6ri4. 
remarks  on  the  comparison  of  the  brdn  of 
man  with  (hat  of  the  lower  animals.  Hi.  664. 
the  brain  in  difl^rent  races  of  mankind.  iU.  665. 
method  of  examining  the  brain,  UL  667. 
method  of  WiUia,  iU  flGB. 

of  Rdl,  Gall,  and  ^rxhdm,  UL  669. 
•mface  of  the  encephaloo,  iiL  670. 
shape  of  the  brain,  iii.  670. 
superior  and  lateral  surfaces,  UI.  670. 
base  of  the  brsin,  iii.  670. 

anterior  segment,  dfectory  sukua,  Iii. 
67a 
Assure  of  8y1«  lus.  locus  perforatus 
aotkus.  Island  of  Reil,  Ui.  671. 

middle  segment,  IU.  67& 

pituiury  proeeas,  tuber  dnereun, 

IIL  67& 
optic  iraets  and  optic  commlasurt, 

lil.  673L 
corpora  aMcantia,  iU.  673L 
crura  eeecbri,  Interrraral   space, 
substantia  peribrata,  pons  Ta. 
rini.  Hi.  673. 
transverse  or  horlaontal  fissure, 

I1L673L 
drrleorWil1is,UL^3. 
posterior  segment,  IiL  673. 
dissection  of  the  brain  fbom  above  down- 
wards, ill  H74. 
centrum  ovale  minus  and  m^oi^  ill- 

674. 
oorpua  caOosui,  loQgitndinal  tfarts, 
iiL674. 
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Incadua.  iii.  67 

liatWIatcnl 

in.  675. 

iu.675L 
iii.676 
iii.  <iT7. 

HiaDicvfiiCTS. 
',  iiLfin. 
in.  677. 

■.IB.  677. 


iU. 


6n. 

valve  of  VtOMMm,  iiL  63& 
Varobi,  iii.  678. 
i«,ui.  678. 
iittncie,  iti.  678. 
or  ibc  variOM  wsoMoti  of  the 


fotbc 


rtfurtnwe 
i«i.67& 

, iiL  67a 

pymnidal,  iiL  67a  OM. 
oliv«r7,  in.  679. 6Uk  6M. 
~  EBtatoai,  IiL  63. 
pyrmiilal,  iiL  679. 
offibra^iiL6B0. 
iii.  679.  GB8.  6»L 
of  the 
iiL'fiBI. 

in.  679. 
Hi. 


BL 


eeicbdU  ad 


<  JOlcfo.poMcrio%  iiL  6B0l«Sw 
arcUbtm,  iii.  6E0. 

|.  itL  flBOL 
nth.  iiL  eU. 
iii.  07. 

MCtMha  o^  iii  6B3. 
iU  fh^ 
Vanihi,  iiL  6B5l 

inadricratna,  iti.  6M. 
cercbeiliad  iMtca^iiLOK. 
valve  of  Viemtgfn,  iiL  6W. 
iii.flWL 
iiL687. 
vitc,  latcfal  and  acdiaa,  iU.  6981 
cu  o^  OB  ibe 
iKllunK  iiL  OH. 
vmwimmt,  iii.  OL 

loiV  ami  bidden.  iH.  fiBI. 
thmt  and  expooed,  iii.  691. 
■insle,  iiL  €91. 
muM  dcntatnm  or 
eerdKllt.  iii.  €PS 
pednnrlca  of.  iii.  €Bt. 
Inferior,  iii.  91 
Middic  IU.  fStS. 
anpctior, 
tetiM,  or  cercbro.€ercbclUr  on 
niMttrci.  ItL  630. 
devilui—  m  of  the  ceirtiriiqm.  iii  6B7. 
rcUtive  dcvdopaMBt  of  cervbeHna  to  < 
bnnn  in  the  adult,  iiL  6b7. 
liL687. 

1.  ilL  60. 
pane-bice  iama^  or  poftoior  notch. 

iU.6t& 
■ennlunar,  iiL  flB7. 
valley,  iii.  6B7. 
f.  III.  689—691. 
ad  lobulca,  iii.  6N9. 
aaijgdaljr,  iii.  689  609, 
bivcntraL  iti.  6E&  OH. 
median,  iii.  689. 
porterVjr.  liL  6»9. 692. 

pyramid  of  Be«l.  iii.  691. 
ii«««,iii.  6^1. 
poiterior  Miprrior  kibe^  Iti.  &§&  OSL 
■lender,  iii.  rib9. 
ipigot  of  Rcil.  iiL  691. 60S. 
utes.  iiL  ti9L 
■qvare  lobe,  iiL  tao.  a9L 
nodule,  iii.  €90.  69:$. 
•hape  of  the  cerebellum,  UL  687. 
■tctiOM  of  the  eerebetlua^  lit.  692. 
hof  iaonuJ.  iii.  €93. 
vcrticaL  ul  6BV. 
iise  and  vcifbt  of  the  ccrrbeanm.  IIL 

687. 
fnbdivttioM  into  median  Icbe  and  lateral 

lolMa  or  bcnii|dierc«,  iii.  6K7. 
mrfaoac,  infrnor,  tiL  fi^.  t^l. 
■upenor.  iii.  tiHi*  ti91. 
tCBtarium  cerclwlli.  tli.  GST. 
vdum,  postenor  medullary,  iii.  €E0, 
ventricle,  fourth,  tii.  ^Xx 

aqucductus  >jrl*ii,  in.  693. 
ca'arau«  •rriptorius,  lii.  (i}\ 
cbcrod  plexiucs  of  the  fourth 
tncie,  IU.  eoX 


iiL 
r.hL 
optic  thatemLiiL^IO. 

UnicuUta.  KL  700. 
imiUarta,  In.  Ttl. 
of  the  brain,  ub.  TOL 


oure^  UL  Ttl 
2,  loacitndmal 
S.  fcmis,  iu.  701. 
4w  t»nU 

V  iii.  TQS. 

L 
8. 

%w  ton 

Mmon,  ill.  708. 
pituitary  body,  di.  Tttf. 

cliculatiOD  In  the  brain,  UL  im 
artcrlaL  la.  70*. 
iiL7Q& 
m  to 
blood  within  the 
varialtOB,Ul. 

he  ncrvea,  lal.  /v« 
the  ml 

brain,  liL  707 
of  ■Binal  oord,  liL  707. 
madiilli  i*dm^|ita>  iii 
V  uL  709. 


Brief  alatcmoat  of  the 
of  the  brain,  iii.  710 
KsBVCt  Ann  Kuivoui  CutTvaa  C 

7WL 
tmuciatiOB  of  ncfvoM  matter,  UL  712. 


iiL71S. 


Iii.718. 

of  th*  dUfB 


Of  the  aradinoU,  IiL  7UL 
of  the  pU  mater,  IiL  711. 
cord.llL  713. 

itacnee  of  the  eoid,  UL  7IX 
partial  deadmcico,  IU.  7R 
emcemive  congenital 
hypcftiuphy,  UL  71C 
•trophy,  liL  714. 
hiduratlon.  IU.  714 
ioftonliv,  UL  71«» 

red  •ofkffntet.  BL  7IC 
white  toAeolng.  in.  714* 
■nppuration,  Ui  71&. 
cflbtion  ol  Mood,  m.  713. 
tubercle,  Ul.  715c 
cancer.  iiL  713w 
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AboomMl  ■natoiay  of  the  brain  and  iti  membranet,  Ui. 
715. 
Manbraoet,  iiL  715. 
dura  mater,  til.  715. 

general  or  partial  doflclency,  ill.  715. 
acute  diteaae,  iii.  715. 
cauicf,  iii.  715. 
treatment,  iii.  715. 
adhcvion  to  the  crmnfunif  715. 
patchet  of  bone  in  the  prooewct  of  the  dura 

mater,  IiL  715. 
flbroua  tumoun,  ill.  715. 
cancer,  ill.  715. 

ftingua  of  the  dura  mater,  ill.  71& 
eflbsion  of  blood,  iii.  716. 
arachnoid,  ill.  716. 

acute  inflammation.  111.  716. 
opaque  coodition  of,  iii.  716 

cauaet  of  opacity,  lil.  716. 
•dbeaion,  IiL  716.. 

deMMitt  of  bone  or  cartilase,  iii.  71& 
efluskmt  into  the  subarachnoid  and  aracb* 
noid  cavities,  IiL  71& 
oftcrum,  ill.  716. 
ofbkiod,  iiL717. 
of  put,  iii.  717. 
pia  mater,  lit.  717. 

lojcrted  state  of  the  Tceieb,  Iii.  717. 
tubercle,  UI.  717. 
Brain,  III.  718. 

congenital  abnormal  conditions,  718. 
absence  of  the  braiif,  iii.  718. 
brain  ofidlot,  ill.  718. 

fusion  of  the  hemlspheret,  iii.  719. 
absence  of  the  transverse  coinmissurct. 
IiL  7ia 
•equlred  or  moiliid  condltloat,  IiL  7191 
bTpertrophy,  Iii.  719. 
cases  recorded,  IIL  7901 
parts  of  the  brain  aintcted,  ill.  7fiOL 
atrophy,  III  7fi0. 
•oftening,  Iii.  780  A. 
white,  hi  790  A. 
red,  IiL  780  B. 
suppuration,  lit.  780  B. 
hyperemia,  iii.  780  C 

active  and  passive,  HI.  790  C 
cause*,  iii.  780  C. 
ansmia,  IiL  780  C. 
cerebral  hemorrhage,  780  D- 
cancer.  Iii.  78UK. 
tubercle.  IiL  781)  E. 
entotoa.  III.  780  E. 

aorfold  states  of  the  ventricles.  III.  780  E. 
thickened  and  opaque  condition  of  the 
lining  membrane,  780  F. 
dtorold  plexus,  deposit  of  lynph  on.  111. 

780  F. 
carthv  concretions  in.  Hi.  780  F. 
vesicle*  In— formerly  regarded  as  hydatids, 
IIL  780  F. 
pseQdo>norbid  appearances  of  the  nervous  oeotrra  and 

their  coverings,  iii.  7W  K. 
•toormal  anatomy  of  itcrves,  IiL  790  O. 
abwnce  of,  til.  780  O. 
Inflammation,  IiL  780  O. 
atrophy,  iiL  7v)  G. 
hypertrophy,  iii. 720 O. 
KaaMNira.itL78UG. 

■ynoope  bv  nervous  Icstoni,  death  from.  I.  791 
regeneration  of  voluntary  nerves,  Iv.  Ul. 
ISUty  accumulation  In  the,  iv.  i^ 
Kaavoi't  Sy^aM  (physiology  of  the),  iii.  7C0n. 

vital  endovmenta  of  nerves  and  of  nervous  centres.  III. 
7iOG. 
nervous  polarity,  lit.  780  II. 
•ensitive  and  motor,  incident  and  reflex  ocrvaa.  III. 
780  H. 
th«  stimuli  of  nerves,  IiL  790  K. 
mcittal  ktimull,  iii.  7^")  K. 
physical  stimuli.  Iii.  78U  K. 

eflkcts  of  the  galvanic  stimulus,  Iii.  790  L. 
of  the  oondttions  necessary  for  the  maintenance  of  the 

power  of  devekiping  nervous  force,  tti.  1)10  O. 
nervous  Influence  or  energy,  i.  78)f. 
via  nervosa,  iii.  89. 

via  Insiuio  oonnexicm  with  vis  nervosa,  Iii.  SOl 
new  laws  of  action  of  the  vis  nervosa.  III.  90. 
Dee  Cartes*  vague  theory  of  the  chief  source  of 

nervous  power.  III.  677. 
of  the  nature  of  the  nervous  force.  UL  780  P. 
Is  the  nervous  force  electricity  r  iii.  7St)  Q. 

eonciusions  re«|iecting  muscular  and  ncrvuua 
forres,  lU.  78ii  & 
cT  tilt  Amcikms  of  nerves,  HI.  780  T. 

of  the  roots  of  spinal  ncrvrs.  III.  790  U. 
of  the  nervous  centres.  7'/J  X. 
of  the  spinal  cord,  iv.li  X. 
Ihctt  In  the  physiological  history  of  the  spinal 

cord,  iU.  780  X. 
physical  nervous  actions  of  the  cord,  Hi.  781  A. 


KiiTOiiB  Srmif  —  eofi/nssMl. 

aympathetic  actions,  IiL  781  A. 
lVhyit*s  views,  iii.  781 B. 
summary  of  Prochaska's  work.  Hi.  7C1  C. 
fiuts  which  demoniirate  a  power  in  the  con! 
of  exciting  movements  in  parts  which  rc- 
cdve  nerves  from  it  by  changes  occurring  io 
ita  substance,  HI.  781  O. 
attmulus  applied  to  the  cord,  Hi.  781  O. 
autsunces  exerting  a  pecuUar  iitfluence  upon 
the  spinal  cord,  IIL  7^1  U. 
strychnine,  UL  791  G. 
opium,  HL781  H. 
coM.  IiL  791  H. 
ether,  UL  781  H. 
•ensitive  impressions  may  be  reflected  by  Iha 

coed.  Hi.  7^1  H. 
enumeration  of  the  functions  of  the  body  with 
which  the  spinal  cord   is  Immediately 
concerned.  Hi.  781  L 
Dr.  Marshall   Hall'a  doctrine  regarding, 

ill.  781 1, 
tone  of  the  muacular  system,  Ul.  791  M. 
conclusions.  Hi.  781  N. 
of  the  office  of  the  columns  of  the  cord,  HI. 
791  N. 
antero-lateral  columns,  HL  781  O. 
posterior  columns,  Hi.  781  O. 

manner  In  which  the  posterior  co- 
lumns roav  contribute  to  the  exer. 
cise  of   the  locomotive  functions, 
III.  781 Q. 
middle  or  resfiiratory  column  of  Sir  C 
Bell.  Ui.  791  R. 
influence  of  the  sfrinal  cord  upon  the  organic 
Amctions,iii.781R. 
o%the  kidneys,  Iii.  781  & 
erection  of  the  penis,  iii.  781 T. 
mechanism  of  the  functions  of  the  cord,  IiL 
791 T. 
Dr.  Marshall  HalPi  hypothesb  of  an  ex- 
cito.motory  system  of  nerves  and  true 
•pinal  oorL  HL  791 U. 
hypothesis  of^Muller  and  others  that  every 
nerve-flbre  in  the  liody  la  continued  into 
the  brain.  Hi.  789  B. 
Todd  and  Bowman's  hypothesis  that  all  the 
nerves  are  Implanted  In  the  grey  matter 
of  the  segments  with  which  thc^  are 
connected,  and  do  not  pass  beyond,  Iii. 
798  a 
Ainetiooi  of  the  enccpbalon,  HL  799  1. 
of  the  medulla  oblongata,  UL  799 1, 
corpora  striata,  IiL  7V9  h. 

locus  niger,  Hi.  788  M. 
optic  Ihalami,  lit.  749  M. 
orirpora  quadrigemina,  iiL  799  O. 
olivary  bodies,  and  flocks  of  Reil,  UL  789  O. 
mcaocephale.  Hi.  799  P. 
emotion,  IiL  788  P. 
diseases   associated   with   disturbed  state   of 

emotion,  iti.  789  O. 
may  be  regarded  as  the  centre  of  emotional  ac.> 
Uons,  HL  78V  Q. 
of  the  cerebellum,  ItT.  788  Q. 

coordination  of  movetnents,  HL  789  R. 
OaU's  views,  connexion  of  the  cerel)eUum  with 
the  sexual  ftincttons,  Iii.  7'.>9  S. 
of  the  oerdiral  convolutions,  788  X. 

Dr,  Wigan's  doctrine  of  the  duality  of  the 

mind,  itL  788  Z. 
•cnsatioo,  HI.  78S  A. 
volition  and  attention,  UL  799  A. 
sleep,  IU.  78J  B. 
dreaming,  iit.  793  B. 
coma,lir79SB. 
aomnambultsm,  HI.  793  B. 
delirium,  HL  783  R. 
fibres  of  the  centrum  ovale.  111.  728  H. 
of  the  commissures.  Hi.  liS  B. 
corpus  caHosum.  Ui.  78i  O. 
fornix.  Iii.  783  1). 
pons  Varolii,  HL  783  E. 
aummary  of  the  phystology  of  the  encct*ba)on,  IU. 
783  F. 
physlologT  of  the  ganglions,  UL  791 F. 
functions  of  the  gangliona,  783  F. 
Nerwe$  In  particular :  — . 
abdominal,  large,  iv.  761. 
•mall,  Iv.  761. 
abdttcentea  oculi,  lU.  707. 
ncceeaory,  I.  731* 
arouaiic.    See  auditory, 
acromial,  Iv.  753. 

branches,  iv.  753. 
for  adductor  magnus,  Iv.  76Si 
anastomotic  tranches  of  acromial,  iv.  731. 
of  ankle.  1. 151. 
of  anus,  I.  181. 
arterial,  i.  99i. 
articular,  iv.  768. 
wditory,  U.  9«9.  53a  539 ;  Iii.  297.  Qf2. 7U7. 
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Verves  in  particular  «-  eontinmed. 
auricular,  great,  iii.  903 ;  iv.  753. 

•uperilcial  branch,  iv.  753. 
dMD  branch,  iv.  753. 
external,  it.  S91  ft55. 
internal,  il.  2^  5SS. 

Eatertor,  It.  644i 
ani-h  of  temporal,  iii.  903L 

ofvagot,  iii.88J.81X>.  901. 
aiiriculo«teinporal,  iii.  903. 
axillary.  It.  759. 
to  bicepa,  iv.  75&  7^. 
or  bones,  i.  436. 
for  brachlalis  antlcus,  iv.  756. 
burcal,  ii.  291 ;  iii.  BST) ;  ir.  547. 
oTbulbofpenia,  iii.  918. 
calcaneal,  superior  and  inferior,  It.  770. 

internal,  iv.  77a 
cardiac,  inferior  or  tmall,  VL  Sfi&  851 ;  iii.  575.  887 ;  !▼• 
815 ;  «.  425. 
left,ii  5a5L 
middle,  ii.  595, 

left,  ii.  596. 
luperior,  or  long,  li.596 ;  Iii.  792. 
•ardlac  branch  of  vagus,  Iii.  887.  89&  OUS. 

ofninih  pair,  iii.  788. 
carotid  of  glono-pbarvngeal,  ii.  49& 

of  Vidian,  iL  m. 
cerebro-splnal,  a.  443. 
cervical,  I.  748;  Ii.  fi7fi;  I  v.  754. 
descending,  iii.  7SI. 

intental,  iii.  721 ;  iv.  75& 
■uperkor,  il.  273. 

posterior  roots,  ii.  272. 
See  SriNAL  Nritu, 
eervico-facial.  Hi.  901. 
chorda  tympani,  U.  54A  . 

cilUry,  H.  fiMSL 

branches,  ii.  982. 
fasciculi,  IL  282. 
circumflex.  I.  361 ;  iv.  436. 606.  753. 
clavicular,  iv.  753. 
of  clitoris,  s.  7(i9. 
for  cochlea,  ii.  534.  54a 
conununicans  flbul»,  iv.  768. 
tIbUlis,  iv.  62. 
noni,  iv.  753. 
communicating  of  acromial,  iv.  75S. 
to  coraco4>rachialis,  iv.  75d. 
of  Cotunoius,  ii.  287. 
of  cranium,  i.  748, 749. 
for  crursnjs,  Iv.  7fi3L 
crural  anterior,  iv.  761. 

femoral,  iv.  762. 
cutaneous,  external.  L  217-  361 ;  ii.  64 ;  Iv.  756. 

internal,  1. 217. 361 ;  IL  64 }  iv.  755.  763L 
malar,  Ii.  284. 
middle,  iv.  763L 
long.  ii.  252. 
of  ann,  internal.  11. 361. 
of  Wrisberg,iv.756. 
palmar,  iv.  757. 
Iieroneal,  iv.  768. 
ofshouMer,  iv.  760. 
perforating,  inferior,  Iv.  761 
superior,  iv.  '-63^ 
tibial,  iv.  764. 
deep,  of  Vidian,  s.  49S. 
deltoid,  iv.  76a 

dental,  anterior  superior,  ii.  €89. 
inferior,  ii.  S92.  294. 
posterior  superior,  li.  989. 
descendeiis  nonI,  Iii.  781 ;  iv.  754. 
of  diaphragm,  ii.  4;  iv.  754. 
digastric,  iii.  904;  iv.  547. 

ofglosso-pharvngcal,  U.  496  ;  iii.  94i>. 
difiul,  flrst,  iv.  757. 

second,  iv.  757. 
third,  iv.  757. 
fourth,  iv.  757. 
flnh,  iv.  757. 
terminal,  Iv.  757. 
dorsal  ofpenis.iiL  918;  I  v.  7m 
(thoradc)  posterior,  iv.  761. 
flnt,  anterior,  iv.  758. 
internal,  iv.  75Bb 
of  ear.  ii.7S6. 
encqthalic,  iii.  707. 
of  face.  ii.  2i8.  229.     See  Firrn  Paiii  M  Nbrtm; 

SKVB!«m  Pair  or  CiaisaAL  Nsavsi. 
facial,  ii.  2S8.  2>9  540.  544.  554. 555 ;  lit.  707.  94%    See 
Firrn  Pair  or  Kbrvrs;  Sbib.nth  Pair  or  Cirr. 

BRAL  NiRVRS. 

of  Fallopian  tube,  •.  608. 
femoral,  iv.  762 
to  femoral  vessels.  It.  763. 
fifth.  L  28a 

lingual  branch.  Iv.  1141. 
of  foic-arm.  Ii.  561. 
fourth,  il.  370 ;  ill.  784. 
IruttUl,  ii.  279 ;  Hi.  IH.  78k 
internal,  i.  748. 


Hcrvet  in  particular — eomUmmti, 
ganglionic.  Ui.  547. 

I;astric  of  vagus,  1 1.  899. 
br  gemelli  muscles,  Iv.  767. 
genicular,  internal,  II.  241. 
gcnlto-crural,  il.  8SS ;  iv.  761»  7tt, 

branch,  iv.  762. 
glosw>-pharyngeal.  L  732 ;  iL  494 ;  iiL  707.  W. »». 
gluteal,  superior,  Iv.  766. 
InKfior,  iv.  766. 
to  gracilis  muscle,  Iv.  764. 
sustatory,  IL  £«  ;  Iii.  721  ;  iv.  1141. 
naroorrboidal.  Inferior,  iv.  766. 
hypo-gastric,  iii.  918. 
hvpo-glossal,  iiL  707.  721 1  iv.  114L 
llio-hypogastric,  Iv.  76L 
illo-scroUl,lv.761. 
infra-clavicular,  iv.  755. 
Infra-maxUlary,  Iv.  648. 
infira.orbita],iLS81 
inAfm-trochlear,  ii.  282 ;  iiu  98. 
Inguinal,  external,  iv.  7<^ 
tnguino-cutaneous,  saaall,  Iv.  7M. 
intercostal,  iv.  76U. 

great,  a.  423. 

tranches,  iv.  760l 

aeoond,  i.  217. 

third,  L  217. 

costo-humeral,  I.  S80L 
intercosto-bumeral,  Iv.  760. 
interoaseous,  iv.  757.  768. 

of  muscu1o-S|»iral,  It.  7SBI 
ofJacobson,li.495LS5lw 
of  kidney.  It.  2r». 

labial,  Inferior  CRteroal,  IL  894  ;  UL  990i 
internal,  U.  296 ;  liL  9fia 
labyrinthlc  of  olflictory,  til.  7S3. 
lachrymal,  li.  282  {  Iii  93. 784. 
Uryngeal,  ill.  112.886.  883.  895.  901. 

Inferior,  or  recurrent,  iiL  113 ;  Iv.  1W7. 

superior,  ill  US. 
Ainetions  of  the  laryngcel  netvea,  i&  113. 
lentlcuhir,  ii  881- 
lingual  of  flrih.  IL  292.  295  ;  lit  9» ;  iv.  SIC  1I4L 

of  gkMso-pbaryngcal,  ii  407. 
of  liver,  ill.  174. 

fbr  long  head  of  the  biceps,  !▼.  767. 
lumbar,  anterior,  iv.  761 . 
posterior,  Iv.  ISii. 
lumbo-sacral.  Iv.  761. 
of  lymphatic  glands,  iii.  218. 
liar,  il    " 


884b 
branrh  of  optic.  IiL  788. 
cutaneous,  IL  SHI 
malleolar,  Iv.  768l 
of  mamnut.  III.  249 ;  iv.  753. 
masseteric,  IL  891. 
masticatory,  ii.  271. 
mastoid,  anterior,  Iv.  753. 

external  occipital,  iv.  753L 
■RSlllary,  superior,  I.  749  i  il.  2K3  x  m  797. 
Inferior.  L  749;  IL  291.  292  fiii 
origin  and  course,  ii  2901,  )M. 
median,  I.  361 ;  iv.  75& 

In  arm,  1. 217. 361;  IL  94. 
in  hand,  IL  527. 
muscular  branches,  iv.  7S6. 
anterior  iiiteroMeous  nerve,  ir.  796. 
palmar  cuuneou*  brancli,  iv.  757. 
terminal  digital  branches  td  Ibe  meAsa,  iv 
of  medulla  oblongata.  111.  684. 
to  membrant  tympani  secundaria,  IL  Stfl 
molle*,  L  224. 

motor  litiguas. L  7^ :  ill.  TtH 
motorcs  oculorum,  iii.  707. 
of  mucous  sTttem,  Hi.  4fi0. 
of  muscles.  IH.  516. 
uusculo-ctttaoeous,  bracbUl,  IL  SH, 

grrat,  Iv.  761. 
of  leg,  L  ISI. 
lover,  iv.  idiL 
saaall,  Iv.  7«L 
upper.  Iv.  7M. 
lBUSCu1o.apiral.  i.  217.3^1 ;  Iv.  758^  75IL 
nasal,  11  S81 »  ill.  93. 731.  785. 
aitterlur  superior,  ii.  887. 
extrroal,  li.  S88. 
posterior  superior,  IL  287. 
Baao*ocular,  ii  281. 
naso-lobar,  ii  2K2. 
nervorum,  iii.  505. 
ninth,  Iv.  721. 1141. 
obturator,  Iv.  761. 76L  701 
acoeasory,  iv.  761. 
deep.  Iv.  765. 
long  cutaDcottSL  iv.  76S. 
super Acial,  iv  (64. 
osophagcal.  li.  3 ;  III.  759. 89*.  $01. 
olfactory.  Ill  62.%.  707.  731 ;  tv  CM^ 
to  omo-byoid,  iiL  721,  Tint 
ophthalmic,  li.  279 ;  iii  «il;  It.  ^U 
braacfaes.  U.  *.7tf   «2. 
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Kerwet  la  pwtieabr  ~  eotdimmed. 

optic.  Iff .  596, 596. 676.  707.  769L  78$. 

imgin  and  counr,  lU.  762. 
mWcolar,  W.  647. 
orbiUr.  i.  749. 

orbital  of  tuperlor  maxlllarj,  iU.  787. 
palatine,  li.  flM ;  ill.  U61. 
areat,  il.  fiSS. 
IcMcr.  ii.  SSa 
nlddle,  II.  »6. 
potterior,  II.  887. 
palmar  cutaneoua  ofmedlan,  U.  584. 
palpctnl,  11.  MX  889. 
•sternal,  IL  880. 
Internal  inferior,  II.  889. 
of  pancreas,  a.  86. 

par  Tagum,  II.  505 ;  !▼.  546. 815, 81& 
pathetic,  it  570;  liL707. 
diitribotlon,  li.  570. 
Ainctaon,il.570,37l. 
origin  and  cranial  courte,  IL  STt). 
to  pectSneut,  |v.  761 
of  penU,  111917,918. 
perineal,  eatemal.  It.  450. 
internal,  !▼.  439. 
cutaneooa,  Iv.  767. 
nipcrOcUl,  IIL  918 :  iv.  766. 
penncal,  iii.  158 ;  iv.  68. 768. 

branchea.  It.  768. 
petromaa  Mipertdalit  u  nuOor,  U.  554 :  !▼.  545. 

minor,  AmoMi,  11. 555. 
tertliM,  11. 555k  note, 
petrom  branch  of  Vidian,  IL  888. 
pharyngeal  of  gloiMKphar jrngcal,  ii.  496. 

branch  of  Tagut.  ill.  883.  898. 901. 
phrenic,  II.  3. 4 ;  itr.  754. 815, 816. 
Mt,  It.  75«w 
right,  iv.  754. 
piantar,  internal.  It.  770. 
external,  It.  771. 
hranehea,  W.  770, 771. 
poeamogartric  1.  758;  IL  3. 554 ;  HI.  118. 578.  CM.  707. 

759. 949  i  I.  8GB. 
popliteal,  external,  !▼.  68.  768, 7691 

internal,  iv.  68. 
portio  dura,  L  748, 740)  IU.  95.  578.  707.  903 ;  It.  545. 
548. 
branches  Hi.  904. 
portio  moUit.  ii.  878.  690.  639  {  iU.  5S7.  €S1  707. 
pterygoid,  external,  U.  998. 
Iniemal,  li.  898. 
pndeodal.  Inferior.  It.  459 ;  •.  714. 
pndie,  liL  988;  It.  1854;  •.  714. 
Internal,  tU.  918 ;  iv.  706. 

CImonary  branchea  of  vaguf,  IU.  896.  898.  908. 
r  pyrifofmia,  iv.  767. 
for  quadratiM  femoric.  It.  767. 
radial,  1.  817 ;  li.  64.  160 ;  It.  759. 
Ncnrrent  of  ophthalmic,  U.  879 ;  III.  113. 

of  pneumogastric,  HI.  759 1  «.  868. 

branch  of  vagu*,  liL  887,  Wtt  805.  ilOL 
renal,  Iv.  85B. 
for  rhomboidcnt,  Iv.  755. 
rMplraiory  internal,  Iv.  754, 
•MTal,  Iv.  758  76& 
aapheniu,  L  148 ;  IL  S58L 

acccaaory,  Iv.  76& 

external,  or  comm«iaicana  tibUlla,  III.  130;   iv. 
770. 

hHemal,  IU.  I.«l 
•atelllte  of  femoral  artery,  Iv.  763. 
aciatic,  Iv.  439. 

leamr,  iv.  706w 

greater,  Iv  767. 
Ibr  8cmi-m«*mbrane«iia,  Iv.  768. 
Ikir  seml*tendino»ua,  iv.  7^. 
scptual  of  olfactory,  hi.  VSi. 
to  aerratua  magnua,  Iv.  755. 
•evcnth  pair,  Iv.  549. 
alath  pair,  ili.  787 ;  iv.  681. 
•prrmatic,  external,  iv.  768. 
•l«heno-makiilary,  iL  883L 
apheno-palatine,  iL  884. 
apioal,  a.  641. 

poaerlor  branchea,  1.  365. 

acmaory,  I.  731,  758;  IIL  7D7.  88&  800;  hr.  745. 
751.  880. 
•plaachnlc  left,  H.  4 ;  c  641. 
ftght, ».  4. 
loiaer.  ii.  4. 
of  the  apleen.  Iv.  791 
otemal.  Iv.  753 
to  atevno-hyoid.  111.  788L  738. 
atylo-hyoM.  iti  904:  Iv.  H7. 
for  rabdavtua,  Iv.  7a5. 
auhcutaovoua  of  the  hand,  II.  594. 
aabocripiUI,  HI.  6S8. 707:  Iv.  730l 
aubacapttUr,  Inlbrtor,  i.  381 1  Iv.  ISA, 

auperior,  1. 381. 
•vperdcial  of  neck,  iu.  571. 

temporal.  I.  749 ;  tt  S»i  flBOL 
'  twiga,  Iv.  572. 


Ker9e9  In  particular  —  conlinvrrf. 
•upra-clavicular,  iv.  75S.  755.  818. 
fupra-maxillary,  iv.  648. 
cupra-orbicular,  iv.  547. 
•upra.«rblt«l,  L  748. 
of  aupra-renal  capeulea,  iv.  853. 
suprascapular,  iv.  434.  751 
aupra-trocheator,  L  748. 
•uiM-a-trochlear,  ii.  880 ;  ili.  93. 

branchea,  II.  280. 
iympathettc,  1.  4;^3;  HL  596,  599.  949  ;  !▼.  681.  816; 
a.  868. 

of  Vidian,  ii.  88a 
oftaate,  IV.85B. 
temporal  facial,  H.  883. 535 ;  ilL  904. 

•uperftcial,  1.  749;  U.  884.  893;  iU.903;  Iv. 

deep.'l.749;  H.9PI. 
branch  of  optic,  UL  787. 
temporo-malar,  H.  884. 

branchea,  II.  884. 
ofteatiGle,  Iv.  968. 
third  nerve,  ilL  785. 

inferior  diviaion,  UL  787. 
thoracic.  L  361. 

anterior,  or  short,  L  361 ;  iv.  755. 
middle.  1.361. 
posterior,  or  reapiratory,  i.  561. 
of  thymua  gland,  iv.  10!,4. 
to  Uiyro  hyoid,  Hi.  788. 
of  thvrold  gland,  iv.  1107. 
UUal,  anterior,  i.  151 ;  IIL  138. 134 ;  iv.  68.  76S,  769. 

pbeterior,  I.  I^ 
of  tongue,  iv.  1141. 

tonsillitic  twigs  of  gloaao-pharyngeal,  ii.  497. 
oftracbea.a.  968. 

trifacial,  ii.  968.    See  Firm  Pain  op  KxavBa. 
trlgemuaal,  iL  868. 
trisplancbnic  of  Chauuier.  s.  483. 
tympanic  of  Jacobaon,  ii.  495.  534, 555. 
ulnar,  1.  817.  361 ;  li.  64.  5^,  588 ;  iv.  757. 

branches,  Iv.  758. 
of  ureters,  a.  40(1 
of  urethra,  Iv.  1854. 1859. 186& 
of  urinary  bladder,  L  ^1. 
of  uterus,  s.  641. 
vaginal,  s.  707. 

vascular  branch  of  vagus.  Hi.  R87. 
for  vastus  Internus.  iv.  7G3.  1381. 
vealibular  of  auditory,  II  ^40. 
Vidian.  U.  £87. 
of  Wrisberg,  I.  3na 
Xervr-tubea.    See  Kcavl. 
3fifrar.*e»icles,  caudate,  iii.  647. 
AVraoMff  tissue,  element  of  the,  L  196. 
Mrstt  of  birds.    See  A  vss «  I  Nun  iter 
Newmatomeurm^  locomotion  of  the,  uu  634. 
Jfrmraigia,  IL  889 ;  lU.  720  K. 

of  the  urethra,  iv.  12SX 
NturtUma,  H.  185. 
of  nerves,  iii.  591. 

wavy  course  of  the  nerve.tubcs  within  the,  liL  593. 
NemHme.  IH.  593. 
Hemrumm^  or  tumours  formed  upon  nerves,  IU.  780  O ;  I  v. 

Ml. 
Neuropterm,  an  order  of  Insects,  li.  f  61. 
characters,  il.  6A4. 
divisions,  ii.  864. 
wmgs  or.  ill.  481. 
mode  of  flight  of,  IH.  421. 
Kern  fbrnt,  infested  with  forest- fliea  (llippobosca  equlo^ 

in  aummcr.  ii.  8o7. 
ASrWon,  .Sir  Isaac,  his  experiirent  on  the  effect  of  the  light 

of  the  sun  upon  the  retina,  iv.  1145. 
Newi,  water,  respiratory  organs  of  the.  s.  878.  £85. 
rcspiratorv  novi-meois  cf,  iv.  108U. 
ova  of,  a  5l. 
Nigkt'Wtmrt  iv.  68^. 
N*gkt.tmoikt  (Noctuma),  li.  867. 
Si/otie  natioos,  mental  and  physical  characters  of  the,  iv. 

I35& 
Ninth  rkn  or  Nbbvks,  iH.  684.  721 ;  Iv.  1141. 
origin  and  course,  tU.  781. 
branches,  Ui.  781. 

of  communication  with  the  superior  cervical  gin- 

gllon,  III  781. 
dewcndens  nonl,  IH.  781. 
om»4iyold  branch,  IU.  781. 
plexus,  HI.  788. 

slemo-hyoid  and  thyroid  branchea,  ill.  788. 
canllac  branch,  HI.  788. 
thyro-byold  branch,  iiL  782. 
anastomoses  with  branches  of  the  8Ah,  IIL  782. 
ultimate  di*trtbution,  iii.  788. 
comparative  arMtoroy.  lu.  78^. 

root  of  the  ninth  nerve  in  the  ox.  111.  788. 
In  birds,  in.  780. 
in  flsbes,  lit  7/3. 
physiology  of  the  ninth  nerve,  HI.  783. 
Kifilt$t  or  mammiU*,  lit.  216. 

cuticle,   rete    mtieosum,  and    cutis   of  ui|«plr,  HI. 
846. 
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Uifpptet — continued. 

fonn  and  position,  iiL  246. 

alterationi  in  form  during  lactation,  iii.  M6. 
glands  and  nipills,  iii.  246L 
the  areola,  ii.  247. 

change  in  colour  after  impregnation,  iiL  847. 
cuticle  and  cutis  oftlie  areola,  ill.  247. 
tutiercies  of  ttie  areola,  iiL  847. 
Nirmida,  or  bird-lice,  ii.  868. 
Nisua  rormations  of  Hlumenbach,  theory  of,  iU.  145. 
NUric  acid,  action  or,  on  protein.  It.  164b 

on  fibrin,  iv.  IGd 
JNi/ro/r«n,  analysis  of  a  solid  not  containing  nitrogen,  iii.  814. 
of  a  liquid  not  containing  nitrogen,  tiL  816. 
of  a  body  containing  nitrogen,  iii.  817. 
nitrogen  thrown  off  by  decaying  bodies,  Iv.  453. 
KUrolntcid  acid,  iv.  165. 
^TfYro-saccharic  acid,  ii.  405. 
yobaUt,  physical  characteriattcsof  the  existing  descendant! 

of  the.  It.  \S36. 
No^honiy  a  gennsof  Quadrumana,  It.  ill,  et$eq.    See 

QUADKOUAIfa. 

characters  of  the  genus,  It.  811. 
Noetuma,  or  night-moths,  a  section  of  Insects  of  the  class 
Lepldoptera,  iL  867. 

characters  of  the  section,  IL  867. 
Nodes  described,  L  449. 

distinguishable  from  exostosis,  L  460. 

of  cranium,  i.  749. 

ofthe  tibia,  ilL  1S6L 

of  the  JoinU  of  the  head,  iL  518. 
AWm/^.  the.  iiL  690.  693. 
Mo»B,  iii.  723. 

bones,  iiL  783. 

structure  (rf*,  iii.  78& 

cartilages,  iii.  7%& 

structure  of,  iii  787. 

muscles,  iii.  54 i.  787. 

E»yramidalis,  iii.  78B. 
evator  labii  su|ierioris  alseque  nasi,  iii.  728L 
triangularis,  iiL  728. 
depressor  al«  nasi,  iii.  728L 
depressor  septi  nahum,  iii.  789. 
muscular  fasciculi  which  dilate  and  coroprew  the 

nostrils,  iii.  729. 
rhoroboideus,  iii.  789. 

purposes  served  by  the  muscles  of  the  nose,  Iii. 
789L 
integuments,  iii.  789. 
•Iiin,  iiL  7^. 

mucous  membrane,  iii.  730. 
epithelium,  iii.  7Sa 
course,  iii.  7SL 
nerves,  iii.  731. 

olfactory,  IiL  731. 
root«,  iiL  731. 

tractus  oiractorius,  trunk,  iiL  738. 
bulb,  iii.  732. 
branche*,  iii.  738. 
setAual,  iii.  733. 
labyrinthic,  iii.  733. 
other  nerves,  iii.  733.  See  Firm  Pair  op  Kbrvis; 
SivKNTH  Pair  or  Mesvbs. 
vessels,  iii. 733. 
mucus  of  the,  iii.  481. 
analysis  of,  iiL  4t(2. 
chemical  characters  of,  iii.  488. 
development  of  the  nose,  iii.  73L 
physiology  of  the  nose,  iii.  733.    See  also  FacBj  La- 
RVNX^  Mocus;  Smkll,. 
Mo«B  (morbid  anatomy),  iii.  736. 
congenital  drfects,  iiL  736. 
diseiuMi,  iii.  7.18. 

of  the  skin,  iiL  73a 
red  noM>,  iii.  738. 

tuberculated  induration  and  thickening,   ill. 
738b 
of  the  nasal  cavities.  Hi.  738. 

colds,  iii.  738. 
simple  abscesses,  Hi.  73& 
thickening  of  the  mucau$  membrane,  iii.  73& 
ulceration,  iii.  7391 
polypi,  iii.  739. 

vesicular,  iii.  740. 
*  gi*latinous.  iii.  740. 

fibrous,  ill.  740. 
maiiKiiant,  iii.  740. 
enlarged  appearance  of,  in  hard  drinkers,  ii.  888. 
nasal  calculi,  iv.  88. 
KostrUs,  iii.  TA. 

cartiLige*  of  the,  iii.  786. 
Ifoleh  of  aceUbulum,  ii.  77G. 
cotyloid,  s.  116* 
Hxainent  ofthe,  Iv.  434. 
of  palate  bone.  iL  811. 
posterior,  or  pune-like  ilasure  of  the  cercMlnm,  til. 

688. 
Mcral,  s.  119. 
sacro-sciatic,  s.  187. 
tclatic,  grent,  s.  I  lii. 

•mall,  or  obturator,  s.  1 13. 
sigmoid,  iL  'J  14. 


pamti  a 


Notch — coHtimied. 
sub-pubic,  s.  187* 
ventral,  s.  196. 
Noteta,  a  genus  of  loricatcd  Rotifers,  Iv.  401. 
Nolommatat  a  genus  of  Rotlfcffm,  Iv.  404. 
longiseta,  kv.  410. 
myrmeieo,  iv.  413. 
Nourishment  of  the  young,  intincts  gwdiag 

procuring,  iii.  15. 
Nubians,  mental  and  physical  charaelcrs  ofthe,  tv.  laft. 
Nucha,  or  nap?  of  the  neck,  L  967. 
Airunculi  in  the,  L  SGSw 
ligament  of,  of  Pachydermala,  UL  S76. 
Nuchus,  ligament  of,  i.  738. 
Nuch,  canal  of,  iii.  913 ;  n  70& 
Nudei  of  intestinal  calculi,  Iv.  84b 

animal,  vegetable,  ami  Inorganic,  iv.  Si 
Nuda,  characters  of  the  family,  t.  SSS. 
Nudibranehiata,  ii.  877.    See  OAarsaflPOU. 
**  Nurse  "  and  **  grand-nurae  **  of  SlcsMtrapb  i^  3L  w.   S(t 

GiHBKATioir :  Ovum. 
KuTBiTioN,  L  150 ;  iii.  74L 
definition,  iii.  741. 
otaiiect  of  nutrition,  IIL  741. 
materials  required  for  nutrition,  UL  748. 
tvpe  of  the  proceu  In  ccUutar  plants,  ill.  IH. 
elaboration  of  organlsable  materials,  iii.  711. 

reduction  of  every  protein  cwistoiind  la  aftian. 

ilL748L 
change  from  albomco  to  StNlnt  Iii.  741 
fbrmation  of  tissue,  liL  747. 

homogeneous  membrane  and  flbrts  fcnwJ  bm 
fibrin  Independent  of  cells,  hL  7  A 
development  of  tlamca  tlut  eriginato  ia  ofts 
HI.  750. 
Influence  of  the  spinal  coid  on  the  ftmetin  d  nrinm. 

Ill  781  a 
affinity  between  the  IkmcfloBS  of  notritiaB  and 

tion,  iv.  440. 
nutritive  regeneration,  iv.  677.    See  Suar. 
animal  and  vegetable  nutrition  cmnpand.  t  ISOi 
varying  activity  of  the  nutrUive  prociai,  iiL  7iL 
hypertrophy,  iii.  75L 
BtTophj,  iii.  758. 
abnormal  forms  of  the  nutritive 
Inflammation,  IiL  753. 

suppuration,  Iii.  754. 
tubercle,  IiL  754. 
parasitic  growths,  iii.  75& 
noU'maiignant,  ilL  755. 
malignant,  lit.  75fv 
arrMt  of  the  fluid  of  nutritioo  n  eauae  of  detfk  >  *% 
depravation  of  the  fluid  of,  a  cauae  of  deslK.  L  TK 
changes  in  the  nutritive  aecretion  ansing  tarn  iic<^ 

nerves,  Iv.  468,  409. 
general  summary,  til.  756. 
NmtrUiue  sutistancea,  aniosal  and  vctctahle,  &  U   ^ 

Food;  DiOErno!«;  SrouAm* 
Numph  form  of  insects,  Ii.  8791 
Nymphie.  s.  71a 

structure  of.  s.  710. 

erectile  tissue  ofthe,  a  446. 
uses  of,  s.  710. 

site  of  the,  in  eerly  f«Mal  life,  il.  flBfib 
abnormal  anatomy  of  the  nymplMt,  a.  710. 
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Oftk  trees.  Injuries  ti^  by  the  Scolytoa 
Oat-meal,  eMct  of  abundant  nae  of,  in 

calculi,  Iv.  84 
ObesUg,  pathoiogiral  conditions  of  the 

See  Aoipoas  liaauB. 
Obliquitas  uteri,  a.  683. 
ObUguus  aseendens  muscle,  1. 6. 
dcscendens,  L  5. 
abdcHttinis  extemoa,  I.  5  ;  a.  1S7. 

iiitemus,  L  6;  II.  940:  s.  U: 
superior  muscle  of  the  eye,  Ui  TSS. 
Infef  lor.  111.  787. 

action  of  the  oblique  amadca,  IK.  7K». 
capitis  Inferior,  or  ma^,  moaric,  i.  571 
superior,  or  minor,  I.  S7S.  738. 
ObUteratiom  ofthe  aoru,  L  191. 
Obimraior  fascia,  L  177. 3B8. 
pelvic,  a.  158. 
OUnrator  muscle,  exterous,  a.  137. 

Intemus.  iv.  766 1  a.  U7. 
nerve,  Ii.  779 :  iv.  761. 764 
aueasuit  obturator.  Iv. 7M. 
superflcfal  branch,  Iv.  764 
long  cutaneoos  branch,  Iv.  TB, 
deep  branch,  Iv.  TflSi 
or  small  sciatic,  notch,  t.  US. 
or  sul>-p«ib  c,  groove,  a.  lis. 
artery.  IL  850.  77».  S45. 831. 
origin  and  distribution,  it  831.  83£ 
or  thvTold,  foramei^  a  116. 
mcxrbrane,  s.  184  186. 

oatification  of  the,  s.  807. 
vein,  tv.  Hli. 
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OciOMt  cflhct  or  anlBul  life  at  tbe  bottom  of  the  ocean  on 
the  economy  of  the  world,  iv.  38L 
abMluto  darkncu  of  the,  at  the  depth  of  800  to  1000 
feet,ULdM. 
Oetauic  natlonc,  mental  and  phyrical  characterUUei  of  the, 
Iv.  1561. 
variety  In  the  complexion  of  the,  It.  1334. 
OceUi^  or  simple  eyet.  of  Iiisecti,  IL  961. 

in  Araobnidana,  1  907. 
OecifiUU  artery,  1.  567.  467. 748 ;  U.  &4S.  55& 
bone,  L  731. 

anterior  angle,  1. 791, 73SL 
connexion,  I.  *I3S, 
development,  L  731. 
lateral  angle*,  1.  738. 
•upefior  angle,  L  738. 
basilar  procew  of  the,  L  7S6. 
nnacle,  i.  747. 748. 
nerve,  great,  Iv.  751. 
protuberance.  Internal,  L  739. 
ridge,  inferior,  L  738. 
•upehor,  L  738. 
ainutea,  lii.  SiB. 
•ulcua.  i.  738.  731 
tubercle,  external,  1. 738L 
vein,  Ir.  14C5, 140$. 
ventricle,  ilL  674. 
Oceipiio-/nmua  icgloo,  1. 746.    See  CftiNiUM,  regiona  and 
muadoiof. 
muMlc.  L  738L  747.  740. 
Oeespta,  I  78& 
ikicpoda,  I.  590. 

diTisiooa  of  the  tribe,  1.  581. 
paraaitJC  nature  of  the,  L  541, 545. 
Oeiopmt  Tulgarii,  iu  mode  of  creeping  on  the  ihore,  ill. 

cyelidaofthe,  lti.95. 
OcKler  coniunctlva.  ill.  8&    See  Confunetipa. 

peduncles  of  Crustacea,  1  738. 
OraJu-cvrebral  oonge»tion,  a  cause  of  myopia,  Iv.  1464. 
OcjftAol/,  genu  of  Tcstaeea,  L  58JL 
Odomtaid  ligament,  L  731 
iidomtaUlks,  or  tartar,  of  teeth,  W.  83. 
Warmu  wnanationt,  hypothc«ca  of  the  nature  of,  iv.  Gy7, 

♦  !K 
iEciaUt,  a  g*nut  of  Rotifera.  It.  408. 
iEdstima,  a  family  nf  Rotifera,  ir.  401,  et  aeq, 
characters  of  the  family.  It.  401. 
Kcnera  of,  iv.  408. 
<&<(wa,  i.  516;  iu.  88  85. 

iEgiMctfiiUg,  a  ittb-order  of  Mammalian  quadnipcda,  n 
5(«. 
anatomical  characters  of,  s.  51)8,  et  teq» 
(EMfmkagemi  arteries,  1.  193  i  s.  386. 

branches  ofnenrus  vagus,  iti.  893l  90L 
mrrves,  \u  Sl 
plexus,  left,  liL  689. 
right,  lii.  8aR. 
(Esi>ni40ii,  I.  II ;  lit  7J8 ;  iv.  816^  817. 
dcfliiltion.  lit.  738. 
normal  anatomy,  ill.  758. 
dimensions,  iii.  7.'i8. 
directions,  iii.  75& 
mucous  membrane,  ill.  7fi9L 
CPMiphagcal  glands,  iii.  759. 
rdattoiis,  iii.  7J8. 
cervical,  iii.  758. 
thoracic.  III.  758. 
abdominal,  lii.  758. 
structure,  iii.  7b8. 
TCwds  and  nerves.  III.  759. 

oesophageal  branches  of  the  ncrrua  vagus.  111. 

905. 
motor  hifluence  of  the  sympathetic  in  refer- 
ence 10  the  cesopbagus,  s.  461 
Ainctlon  of  the  OMoph.igus,  iil.  750. 

uses  of,  in  digestion,  ii.  8L 
abnormal  anatomy,  ill.  760. 

congenital  mallbrmatlon.  111.  760. 
aoi|Uired  malformation,  iil.  760. 
structural  changes,  bl.  761. 
stricture,  iii.  761. 
morbid  growths,  iiL  7€L 
calculi  of  the,  Iv.  R& 
surgical  anatomy  of  the  OMOi»hagua,  ill.  SlIL 
ae«<iiliagolomy.  lit.  576- 
OMophagus  of  Ashes,  iil.  981. 
of  ttumioantla.  s.  5J5. 
tEMMtUr,  or  gad-fltes,  U.  867. 
tKttruM,  il.  1^. 
(Uf<'«<«Mod  defence,  instincts  designed  for  tbe  purpoiea  of, 

IIL  7. 

Otf.  nutritive  properties  of,  IL  11. 
Oti-kettUM  (Canthatida),  il.  86JL 
iHd  egr.     See  Aoi. 
Olecrmm^m  process.  L  817;  IL  63L  6&  168. 

siitfacca.  it  162. 

structure.  IL  161. 

ftvcturrs,  li.  ItO. 
Olmfktipk9rie  acid.  Hi.  587. 
Oif^clorm  apparatus.  In  Infancy,  1. 7JL 

in  old  age.  1.80. 


Offadorp  nerve,  or  oUkctory  lobt  of  the  brain,  iil.  &&,  707. 
Toli  IV.  698. 
posterior,  or  pyramid,  iii.  731. 
anterior,  or  bulb,  iii.  731. 
middle,  or  proper  trunli,  iiL  73L 
roou,  ilL  6&£5. 731. 

tractus  olfactorius,  trunk,  ill.  738. 
bulb.  iiL  738. 
branches,  ill.  738 
scptiial,  iiL  738. 
labyrinthic.  ill.  733. 
peripheral  expansion  of  the,  iii.  597. 
process,  or  lobe,  lii.  507.  698.  788  N. 

convolutions  which  enclose  the  fissure  of  the.  III. 
C98. 
sulcus,  iiL  668. 
See  also  Noas :  Smbll. 
Oliswry  bodies,  11.  870 ;  iiL  679. 683. 681.  788  O. 
corpus  denlatum  of,  iii.  683, 684. 
process,  L  788. 

tracts,  or  CuclcuU  InnoealnaU  of  Cniveilhier,  UL  678. 
67a 
Omtsmm,  psalterium,  manyplies  or  feuillet  (third stomach), 

of  Buminantia,  IL  11 ;  a.  537. 
Omentum,  i.  57. 

greater,  or  gastrocolic,  L  508;  Ui.  937,  9S&  941.  il 

sac  of  th^  iii  936L 

layers  of,  la  941. 

vessels  and  nervea  of,  UL  9I8L 

use  of,  iil.  948. 

honioiogy  of,  iil.  948. 
lesser,  lii.  911. 

layers  of,  iU.  941. 

vesseU  of,  iii.  941. 

use  of.  iii.  941. 
splenic,  lii.  941. 

ligsments  uf,  lii.  911. 

use  of,  iiL  941. 
gastro.s|)lenic,  Iv.  771 ;  a.  SOOl 
gastro-hepatic,  or  small,  s.  3U9* 

Cbreno-ga»tnc,  s.  309. 
ernia  of,  ii.  763.    See  Hsufis. 

condition  of  the  omcutun  In  cases  of  imkbtUcal 
hernia,  ii.  763. 
Omiekmple,  iv.  IS70. 
O«io-clavicular  space,  Iv.  817. 
Oaso^hyoid  muscle,  i.  483 ;  ill.  IGS.  563. 
action  and  relations,  iiL  56i 
branch  of  ninth  pair  of  nerves,  UL  781. 
OmpAa/e-enteritic  duct,  s.401. 
OmpAo/o-mesenterlc  artery,  i.  169. 
Omsgga,  or  Dauw  (Equus  montanus),  the,  iv.  714. 
(hstfa/rw.  anatomy  of  the,  iv.  370,  el  §eq. 
Omjf*  oc  hypopion,  IL  V03. 
OfMcUff  and  transparency  of  bodies,  iv.  143S. 
C^taUiia,  digestive  orraiu  of,  a.  895. 
Opkidia,  an  order  of  Keptiiia,  iv.  861 878,  el  teq. 
ciliary  motion  In,  L  631. 
digestive  organs  of.  s.  3Ul. 
teeth  o^lv.  888. 
tongue  of,  Iv.  1147.' 
organs  and  mode  of  progression  of  Ihe^  Ui.  445. 
organs  of  respiration  of,  s.  881. 
muscular  system  of,  IiL  543. 
pancreas  or  Ophidta,  s.  95. 
thymus  gland  of.  Iv.  1098. 
vocal  organs  and  voice  of,  Iv.  1508. 
OpJkimrf,  muscles  of  the.  lil.  537. 

Opkrjfimid^  (loricaied  btil  animalcules),  a  funily  of  IfvUf- 
gastric  animalcules,  iv.  4. 
charsctets  of  the  family,  Iv.  4. 
OphrfocercimkUt  (swan  animalcules),  a  famUy  of  rolygastrlc 
animals,  Iv.  5. 
characters  of  the  family,  Iv.  5. 
Opkikalmut,  catarrhal,  cau«ct  of.  IiL  8&  91. 

Kgyptian,  causes  sif,  lit.  86. 
OmktktUmic  artery,  I.  491 ;  U.  179.  18S.  tf7  ;  111.93.  733.785. 
branches,  i.  491,  4SS.  7:X). 
nerve.  IL  879 ;  iii.  9i ;  iv.  681. 
branches,  IL  979— 8S<>. 
See  Firtn  Pain  or  Naavaa. 
ganglion,  IL  881. 
pusiula,  il.  176. 

tentacles  of  Cephalopoda,  1. 586.    See  CcraaLoroo*. 
vein,  li.  888;  lii.  786, 
cerebral,  iii.  94. 
facial,  iiL  94. 
OpioekrU  fragilis.  ovum  of.  s.  [186.3 
O/ssfAolcmos,  L  719L 

OarsMs,  elAct  of  large  doses  oC  on  the  action  of  the  heart, 
1.797. 
Its    peculiar   Influence   upon   the   spinal    cord,    UL 
78rH. 
Oc«r  nXtmm,  or  laserpitium,  Iv.  862. 
Cfpmsamu.  ilL  861,  rt  ary. 

habits,  peculiariUea,  kc.  of,  iil.  Siil. 
pelvis  of,  a.  16U. 

organs  of  voice  of  the.  Iv.  1491. 
Flying,  or  Pptaurists,  iiL  MS,  ft  $eq. 

pigiuyf  !"•  ^•'7. 

Virginian,  iii.  857. 
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opponent  minimi  dlgiti  muscle,  il.  581. 
relations  and  uiet,  ii  521. 
pollicis,  I.  flexor  ociis  metacarpi  murcle,  ii.  519L 
relations  and  uses,  ii.  5S0. 
Optio  Nkrvbs,  ii.  185, 186:  iii.  707.  7GB.  7R5. 
deacriptive  anatomy,  iii.  7fi9L 
apparent  origin,  iii.  762. 
trdctus  opticuti  iii.  768. 
cbiacma,  iiL  7H2. 
optic  nerve  proper,  iii.  76?* 
first  sUge.  iii.  ISSL 
second  sUge.  iiL  768. 
communicaUon  with  other  ner? ea.  111.  7A 
orgaoisacioD,  iii.  76i. 
real  origin,  iiL  763. 

evidence  derived  from  comparative  anat.mj, 
iii.  764^ 
FUh,  iiL  761. 
Reptiles,  iii.  764. 
Birds,  iii.  764. 
In    Man  the  optic  ncrres  derive  some  roots 

from  (be  tul>ercula  ooadrigemina,  iii.  765. 
the   tubercuia  quadngemina   proliably   Ailfll 
other  purposes  besides  thatofaflluding  origin 
to  the  optic  nerves,  Iii.  766L 
the  human  optic  nerve  probably  derivci  roots 

rrom  the  optic  thalamus,  iiL  7mi 
corfiora  geniculata :  their  relation  to  the  optic 

nerves,  iii.  768. 
tuber  cineceum :  its  relation  to  the  optic  nervci» 
iiL  768. 
commissure  of,  iii,  595.  676:  Iv.  1446. 

peripheral  expansion  or  the,  iii.  596. 
of  the  chiasms  of  the  optic  nerves,  UL  768L 
in  InvertebraU,  iii.  76^1 
Omcoiis  Fi«h,  iii.  769. 
Cartilaginous  Fish,  iii.  7G9L 
Birds,  tii.  7r9. 

Amphibia  and  Reptiles,  iii.  7691 
Mammalia  and  Han.  iiL  769. 
use  of  (he  chiasma,  iii.  771. 
some  remarkable  varieties  oT  optic  nerves,  iii.  774. 
optic  nerves  in  certain  Cephalopods.  iii.  774. 
optic  nerves  of  the  compound  eyes  of  Insects,  lit. 

775. 
plaited  optic  nertes.  ill.  776. 
optic  nerves  in  cyclops  monsters,  iii.  777> 
general  dcvelopmeiit  of  the  optic  nerves  in  the  higher 
classes  of  Animals,  hL  77^. 
Fish,  iiL  777. 
nirds.  iii  777. 
Mammalia,  iiL  777. 
Ainctlons  of  the  optic  nerves,  Iii.  77& 

the  optic  nerves  when  present  are  essential  to 

vision,  iiL  77^. 
in  tho4e  animals  which  possess  special  optic  nerves 
the  Hfth  pair  are  totally  inaaequale  to  support 
vision,  iiL  778. 
absence  of  proof  that  the  fifth  pair  la  absolutely 

essential  to  sight,  iii.  778. 
ordmary  tactile  sensibility.  ilL  780. 
elTocts  of  stimu:ants,  iiL  780. 
excitu- motory  pr(«perties,  iii.  781. 
radiated  or  sympathetic  sensations,  IIL  78S. 
Optic  pore  of  optic  nerve,  iii.  186.  19i2. 
thalanii,  iii.  675.  7U0l 
corpus  genlculatum  externum.  III.  700. 

internum,  ill.  7tJU. 
fibres,  iiL  700. 

coinminsures.  III.  700. 
sections,  iii.  701. 
structure,  iii.  7U0. 

AiMctions  of  the  optic  thalaml,  Iii.  728  M. 

the  optic  thaiitmi  the  centre  of  sensation,  IiL 
722  M,  723  B. 
tracts,  iii.  lT7.i.  7ti8 
Opitcat  prmriples  governing  the  construction  of  mlcro- 

scofics,  iiL  331.    S99  MicRoacorB. 
OptoidaJ  surfaces,  iv.  144(>. 
(iptameler  of  Dr.  Torterfleld,  I  v.  1 141 . 
Or^utar^  or  annular,  ligament,  iv.  229. 

nerves,  Iv.  547. 
Orbieularh  palpebrarum  muscle^  IIL  80, 81. 811.  831. 
tendon  or  the,  iii.  81. 
action,  ii.  821. 
relations,  iL  221. 
twesof  the,  ill.  82. 
See  also  Facs. 
or  sphincter  oris  muscle,  Ii.  883. 
relations,  ii.  283L 
actions,  ii.  224. 
Orbicytut  s.  circulus  dliaria,— ciliary  circle  of  choroid  coat, 

iL  IWI. 
OaaiT,  iii.  m 
boiiea,  ill.  782. 
angles,  iii  7f  3. 

su|ierior  and  extemal,  IiL  783. 
superior  and  internal,  iii.  783. 
inferior  and  external,  iii.  783. 
Inferior  and  internal,  iii.  783. 
base  or  circumference,  iii.  783. 
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dissection  of  the  orbit,  UL  7SS. 
periosteum,  iii.  ;83L 
lachrymal  gland,  ill.  784. 
Ibitrtb  nerve.  Ui.  784« 
fronUl  nerve,  iii.  784. 
lachrynal  nerve,  iiL  781 
musclea,  UL  784. 

levator  palpctea  supcrioria,  lii. 
rectus  sopenor,  tU.  781 
obliquus  superior,  iiL  785. 
third  nerve,  IIL  78& 
oaaal  oenre,  IiL  785. 
lentkttlar  ganglicm,  UL  785. 
opOe  nerve,  lil.  785. 
ophthalmic  artery.  Iii.  785. 
lachrymal  artery,  UL  788. 
central  artery  of  the  retina,  UL  786. 
Bupra>orbital  artery,  tIL  786. 
dbary  arteries,  tli.  786. 
muscular  brandies,  UL  78& 
ethmoidal  arteries,  Ui.  786. 
palpebral  arteries,  ill.  78& 
naaal  arteries,  iU.  786. 
frontal  arteries,  iu.  78& 
ophthalmic  vein,  Ui.  788L 
sixth  nerve,  lil.  787. 

Inferior  diviaioo  of  the  d»lrd  nerve.  UL  TV 
recti  muscles,  external.  Inferior, 

787. 
Inferior  oblique  muscle,  tii.  787. 
orbital  portion  of  the  superior  maziflary 

787. 

temporal  branch,  iii.  787. 
malar  bnnch,  IiL  788. 
«*  tunica  vaginalis  '*  of  Mr.  O'FcrralL  B.  TM. 
action  of  the  muscles  of  the  orhH,  itt.  788. 
of  the  levator  palpetarm,  iiL  788. 
rsoiL  iiL  788. 
obIM,  iU.  7891 
consensual  nwvcmenta  of  the  two  cyei,  IU.  W. 
adapution  of  tbe^e  to  daaumoea,  m.  TVS. 
Visioif. 
OrMUa  fbramina,  1.  730. 731. 
nerve,  i.  749 ;  Ui.  787. 
process,  L  73U,  731 ;  iL  21L 
or  extemal,  sorfacc  of  lachrymal  booe,  IL  Bl 
or  superior,  surface  of  malar  Iwne.  iL  211. 
or  anterior  superior,  border  of  malar  bone,  ii.  fH 
surface  of  the  superior  maijllnry  beuc^  fa.  UL 
boffdcra,  IL  flue. 
Orftfto-palpebral  muscle,  IL  882. 
OrckiM  morio,  mode  of  origin  and  nsrly 

embryo  in,  a.  2S(L 
Orchitis,  ir.  1004. 
acute,  iv.  1U04. 
chronic,  iv.  10U6L 
syphilitic,  iv.  101/6. 
Oboanic  ANALTata,  IU.  798L 

L  Proxim4te  analysis^.  79S. 
manipulation,  UL  793. 
reagents,  ftc,  ilL  799L 
dcalooatlon,  UL  798. 
IncUieration,  IU.  7M. 
flttratlon.  IU.  781 
decantatlon,  UL  795. 
A.  AmUykia  of  animal  tolda^  UL  796. 
1.  for  the  onanic  < 

qualitative  analyaia,  10.  TA, 
fibrin.  UL  78& 
aRNiBcn,  iiL  79S. 
Cuty  matters  and  cbaieslHiB,  il 
sugar.  iiL  796. 
urrs^  ill.  796. 

uric  acid  and  the  v•la^  I8.7S1 
quaiititalivo>nalyste, 
IlL 


spedal  eonaMevatien  «f  the 
animal  prinilidsai  m.  H* 
•brin.Hi.7977^ 
ftitty  naltcn 
llLTSl 

IiL 
IIL 
urea,  Ui.  79a 
mgar,  id.  798. 
ttricertd,lii 
urobcnamcorhi 
lactic  add,  UL 
oxalic  acid.  IiL 
2.  for  the  tnesgank 

qualiUtive  analysis^  m.  8UL 
quantitative  analyaU.  til  M 
carbonic,  phonbon^  and 

ilL  8U8.^ 
aulpduric  and  fdiuspfciislu  fiL 
loalne,  fioarioc^  and 
iU.8U3. 
poush, 
Iran,  nme, 
oDiipcr,  In. 
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Omajtio  Araltiis,  Proximate— eonMuMtf. 

B.  Aualnis  of  animal  aollds,  liL  80S. 

cbolntarin,  UL  8Q& 
uric  ackl  and  urates,  UL  80& 
critic  ozyde,  iii.  df», 
albumen  and  flbrin,  iii.  80& 

Klatinout  tlisuai,  til,  806L 
its,  iU.  80& 
earthy  |>ho»hatea,  iiL  806. 
carbonate  of  lime.  iii.  806. 
oxalate  of  Umc,  iiL  8U& 

C.  Analytis  of  individual  secretiooa,  iii.  807. 
1.  of  the  urine,  iii.  807. 

healthy  urine,  iiL  807. 
diabetic  urine,  iiL  HOflL 
aibuminouf,  iiL  809. 
S.  oftbe  blood,  iii.  809. 
the  serum,  iii.  810L 
the  clot,  iU.  8ia 
S.  of  mills,  ilL  811. 
«.  ofbile,UL8ll. 
B,  ofaa]iva,itL81S. 
IL  Ultimate  analyilt,  iii.  813. 

aoalyals  of  a  aulid  not  containing  nitrogen,  iii. 
814. 
of  a  liquid  not  containing  nitrogen,  iii.  816. 
of  a  boidy  conlaining  nitrogen,  ui.  817. 
method  of  determining  the  equivalent  number  of  an 
organic  subsUtoce,  liL  819. 
Orgmic  life.  1.  SH3. 
Orgeaic  matier.  conaidered,  UL  159. 

preaumed  impoatibilily  of  artificially  producing  organic 
oorapounda  or  proximate  priiiciplca,  considered,  iii. 

•itiflcial  and  natural  converaion  of  gum,  starch,  and 

Ugnin  into  sugar,  iii.  1531 
catalytic  action.  UL  153.. 
evolution  of  electricity  during  the  ordinary  processef  of 

growth  of  planu  and  animals,  iiL  154. 
Inability  of  chemiats  to  produce  organic  oomMMnda 

prolMbly  due  to  their  want  of  acqualntaooe  wUh  the 

form  or  condition  in  which  their  cumpouenta  mtast  be 

brought  together,  in  onler  to  eiift«r  into  the  desired 

union,  IIL  154. 
cooclus  oiM  deduced  Arom  the  fiicegoing  paragraphs,  IiL 

15i.    See  also  LiKX. 
■ctioaa  common  to  both  organic  and  inorganic  matter, 

IiL  isa 

reasocu  tat  believing  that  organic  and  Inori^nlc 
oonepounds  have  a  similar  constitution,  iii.  159. 
Orgamiaaiiam  and  stimultu,  contlitioos  required  for  the  pro. 
«Mtion  of  vital  actions,  iiL  li^ 
▼Hal  pr<^ierues  due    to  the  act  of  organisation,  UL 

148. 
connexion  of  organisation  with  vitality,  Ui.  148.     See 
Lira. 
Orgamaed  bodiei  compared  with  unorganised,  i.  118L    See 

Amimal. 
OnMUkirA«iicAtw paradoxus,  the,  Ui.  367.  ei  Mf . 
description  of  the  animal,  IiL  3o7. 
mammary  glands  of  the,  iiL  S5I. 
mode  of  generation  of  the,  ii.  437. 

structure  of  the  ovum  of  the,  s.  [91.3 
pelvto  of  the.  SL  161. 
organs  of  voice  of  the.  It.  1492. 
See  M ossoTBCiiaTa. 
Ortkomleru,  an  order  of  Insecta,  U.  86C 
cnaracters  of  the  order,  U.  854^ 
nervous  syatem  of  the,  UL  610. 
Orfc/fre^ws,  or  Cape  Ant-eater,  teeth  of  the,  Iv.  870. 
Oryctenu,  white-spotted  (Bathlergus  cuiensis),  iv.  389. 
Oryetea  nMicomis,  nervoua  system  of,  iiL  61U. 
4hcais  of  sp^ioges,  Iv.  67. 
Omo  maxtllaria  superiora,  11. 907. 
palatinn,  11.  2ia 

spoogioaa,  v.  turbinata  inflma,  U,  SIS. 
tnquetra,  trian^ularia,  suturarum,  supranuncraria,  L 

74«. 
^*onnUna,  L744. 
Ounmt  deposiu  in  the  diaphragm,  U.  6. 
m  old  age,  I.  81. 

In  the  valves  of  the  heart,  U.  647. 
Otteoma  Oshes.    See  fincxa 
**  OsaroM  Juice,"  ancieut  theory  of.  In  the  adhesion  of  bones, 

L444,  44iL 
Oaaetma  labyrinth,  IL  633. 

liquid  coaUin«d  in  the,  IL  53& 
membrane  lining  the,  IL  533. 
Oss^otu  system,  L  438.    ScealaoBoNS. 
diseases  ofihe,  L  42). 
In  early  life^growth,  1. 438. 
nativity,  i.  i9i. 
old  age.  1. 439L 
Oeatmie  SvaTsu  (comparative  an^ony),  UI.  820. 
general  remarks,  la.  89i. 
enumeration  of  the  paru  of  a  perfect  vertebrate  cndo- 

akeleton,  UL  IIS3. 
akelotoQ  of  the  Crocodile,  Ui.  823. 
spinal  column,  liL  8^.3. 

•Irmcots  of  a  vertebra.  UL  RSi. 
autogenous  parts,  iii.  K*J4. 
•xofcoous  porta,  lii.  t%k 


Omboitb  STSTXM^confiMietf. 
akull,  iU.  82& 

occipital  vertebra,  UL  8S7. 
parietal  vertebra,  iU.  8S7. 
ftontal  vertebra,  iii.  827. 
bones  of  the  cranium,  Ui.  828. 

ftonuls,  iU.  8S8. 

anterior  fh>ntals,  posterior  frontals,  Ui.  889. 

parieUls,  iU.  829. 

external  occipitals,  lateral  oodpitals,  infierior 
occipital  or  basilar.  UL  8S9. 

qihenoid,  alars,  iii.  829. 

squamo-temporal,  petro-teroporal,  Ui.  829. 

ingraastal  bonca,  liL  829. 

ethmoid,  vomer,  nasal  bones,  UI.  S30. 

inferior  turbinated,  iii.  830. 

maxillary,  intermaxillary,  UL  830. 

suborlntal,  prvnasal,  supra-temporal,  UL  831. 

palatine    bones,    transverse    bones,    internal 
lygomatic,  maato-temiioral,  liL 


Pterygoid, 


styloid,  symplectic,  IU.  833. 
lower  jaw,  iii.  833. 

opercular,  angular,  aiticular,  IU.  833* 
hyo-branchial  apparatus,  iiL  833. 

hyoid.  iiL  833L 

branch iostegous  raya,  Ui.  834b 

branchial  arches,  Itl.  834. 

pharyngeal  bones,  iU.  8J4. 

coiidiUon  of  the  OS  hyoides  in  Reptiles,  iU.  833. 

meumorphoais  of  the  os  hyoides,  iii.  83j^ 
thorax,  ui.  8:6. 

vertebral  ribs,  UL  89& 

sternum,  iii.  837. 

eternal  ribs,  iiL  838 
Umbs.  iiL  839. 

anterior,  lii.  839. 

•capula,  iii.  639. 

clavicle,  lii.  839. 

coracoid,  UL  84a 

humerus,  iii.  840. 

fore-arm,  iii.  8M. 

carpus,  iU.  8 K) 

metacarpus,  UL  84L 

phalangci,  hi.  841. 
posterior,  in.  842. 

ilium,  UL  842. 

Ischium.  Ui.  842. 

pubis,  iii.  842. 

martupial  bones,  UL  Btf, 

femur,  iu.  8i). 

tibia.  Ui.  813. 

fibula,  iii.  843. 

tarsus,  iiL  843. 

meUUrsus,  iii.  843. 

phalanges,  iii.  844. 
sesamoid  bones,  iii.  8(4. 
ex».akeleton,  iii  844. 
suborbtU)  bones,  Ac,  iU.  845. 
Ofiercular  bones,  IiL  845. 

supra-temporal,  iii.  8»5. 

bone*  of  the  raygos  Ans  of  Fish,  Ui.  845. 
Oiaiots  Tiaaua,!.  127;  iii.  847. 

Enieral  description,  847 
yalitic  substance,  UI.  847. 
lamiim,  iii.  849. 
Haversian  canals,  UI.  8 19. 
cor|>uscles  or  cells,  iii.  8ja 
growthofbone,  ill.  853. 

madder  experiments,  lii.  851 
development  ofosi^ous  Ussue,  iii.  834. 
OMtflcatioii  of  permanent  cattilagr,  iii.  857. 
abnormal  omcous  plates  in  the  kott  ti«kues,  857. 
fornuiUoo  of  osseous  tiuues  iu  the  union  of  fractures, 
UL  857. 
Oaaktra  or  small  bones  of  the  ear,  iL  £46.    See  Hbaxino, 
OaoAN  or. 
office  of  the,  in  the  Ainctlona  of  hearing,  11.  £73.  577. 
0«iilCca/fOM,  abnormal,  iv.  134.    See  Oattoma, 
ofcartilagesof  the  larynx,  Ui  121. 
of  the  serou*  membranes,  iv.  537. 
or  the  ovary.  s.574i. 
of  the  valvre  of  heart.  II.  647. 
of  the  gall-bladder,  UL  1831 
Oateitia,  or  inflammation  uf  bones,  L  i4Sl    See  Bonn,  ra> 

THOUWICaL  COKDITIOm  OP. 

of  the  bone*  of  the  knce-}oiut,  combined  with  acute 
arthritis  genu,  iU.  M. 

of  hip- joint,  strumous,  U.  789. 

caM  of,  U.  78a 

strumous,  of  the  metacarpal  bonca  and  phalangea  of  tho 
Angers,  il.  516. 
OjMoM  or  csaifying  tumour,  Iv.  131 
OaOvimMt  or  abnormal  ossiOcation.  I  v.  131. 

In  the  natural  tisaues,  iv.  l.H. 

healing  of  fractured  cartilage,  Iv.  I3L 

osteophytes,  Iv.  134. 

oslcoma,  iv.  135. 

osteoid,  or  ossifying  Aingous  tumour,  iv  135. 

bone  Ibnaation  iu  the  interior  of  new  products,  it, 
135. 
Ostfomaladm,  1?.  97., 

3h  4 
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O^t/gcn,  rcsjiiration  of,  in  animals,  i.  133.  257,  2o8. 

quuiitity  of,  alistraitt'il  from  the  atuio^ihere  by  respi- 
ration, IV,  iy2u,  3-7.  3.>1. 
wei^'lit  of  oxygen  }<a>  >•>  the  atmosphere  upon  every 
part  of  the  earth's  Mirface,  iv.  Ji'7. 
Oiytrichinula:  (haiklc  auimalculcs^',  a  family  of  Polygastric 
auiiiwils.  IV.  6. 
charaeterB  of  tlie  family,  iv.  5. 
Oxyuri,  ii.  1 1.'>. 

Ui/sit'n,  lu-rvoud  system  of,  iii.  Col.     See  CoNCWiKiiiiA. 
(Jiui'na,  111.  7'>y. 


Paca  (Cavia  Paca),  anatomy  of  the,  iv.  S72,  et  scq. 
raccfiionKtn  bcHlu-^,  in.  (Lit.  Gil.  (JHl. 
ilt'scription  oi  thfin,  ni.  (>t4. 
arc  tht-y  natural  fcirticliircfi  ■'iii.  ft\3. 
glaiiil:>,  1.  7:.;'J.  ")•*■>,  ni,  *i'-^\i-  (wl.  oH.  t)4o. 
fossil*,  I.  T'Ji'.  7oJ. 
pACMVDtuMA  I  A,  ail  ordcr  of  Mammalia,  iii.  b.7S. 
tMiuuit.T.Uioii  ol  j^i'iuTa,  111.  t>Jy. 
Oisc'OUs  ^y3lc•ln,  iii.  h^y. 
ciaiiuiin,  ni.  h.AK 

txcipital  bone,  iii.  S.j9. 
parietal  bones,  iii.  hiMj. 
Irontal  hoiie^,  in.  boU. 
etliinuul,  HI.  b'.n. 
hplieiioul,  111.  vSijI. 
ribs  ami  stemuin,  in.  8<JL 
anterior  exlfeimlies,  in.  8di. 
fccapula.  III.  .^o.;. 
elavule.  in.  bt>-'. 
Iuiineiu<,  III.  NiJ. 
rutliuH  and  ulna,  iii.  3<)2. 
cai  pu.>,  III.  bh  >. 
mevaearpiis,  ni    I'vj. 
phalanges,  tn.  Km. 
|)Ofcteiior  e.viriiuitie»,  iii.  h(i\. 
peU  i>,  lii.  hot- 
fi'inur,  lii.  N^K 
tar-^us,  III.  hu\. 
inetatamis,  ill-  H(U. 
phalan;,'t.s,  in.  bol. 
teutb,  ill.  -Siii. 

of  .>u;U.e.  iii.  ^'m. 
i;hoiropolamula\  iii.  ^<>j. 
lllj>|">ixjlaiii;da,  li'.  (Nm). 
'I'oxovioii,  l.l.t?iuotlieriUin,  iii.  866. 
UhiiKK'eruUUie,  in.  ^oii. 
Diiiotlienuiii,  III    Ni7. 
Probosculia,  hlepiiaiit,  iii.  SG7. 
digestive  >y?teni,  in.  b7l  ;  ».  ^'i. 

itomacli  and  intesliiic»,  liver,  iii.  871,  S72. 
»j>Ueii,  in  b- 1. 
sali\ary  glands,  iii.  572. 
OS  livuide>,  111.  b7-. 

circulatory  and  rcaptratory  system,  iii.  872. 
lh>iiius  glaml,  iv.  H'';_'7. 
iinnary  org-ui",  iii.  bi.j.  _ 
generative  organs,  in.  873. 
male,  iii.  ;">7'^. 
female,  in.  bVJ. 
pelvis,  ».  lj->. 

\Vt  bcrian  organ  of,  iv.  1419. 
nervous  »y»teui.  iii.  b7i« 
brain,  iii  b74. 

special  sciiseK,  iii.  874. 
touch,  ni.  874. 

snout,  ni.  874. 

proboscis  of  the  el<  phant,  iii.  87j. 
smell,  ill.  >«7.>. 

Irontal,  maxillary,  and  Rplicnoidal  61- 
nu<es,  in.  b7j-r». 
eye,  iii.  b7i>. 

liframcntum  ik<cIi<p,  iii.  H7<j. 

organs  and  mode  oi  locoii.otion,  iii.  4ii4. 
Paci.man'  Uonii:.'>,  ni.  87b;  s.  i*Ui. 
giiural  de>criiilion,  ni.  87b. 
Blalk,  iii.  b7b. 

cliannel  fur  the  stalk,  iii.  878. 
capsules,  iii.  "*78. 
artery,  ib.  878. 
central  cavily,  iii.  «78. 
nerve  tube,  in.  b7y.    ^ 

fumlion,  or  u-e,  ni.  879.  ,  .,      .  , 

coinpari»on  with  the  electrical  organs  of  the  torpctlo, 
in.  8T'J 
Pecphoiioniys,  anatomy  of  the,  iv.  37G,  cl  seq. 
poffui  us  i,lierinit-crab^  nervcuis  s>stem  ot  the,  iii.  G13. 
PttUothcrium,  anatomy  ol  the.     iKX'  PAtiivPLRMATA. 
Paitttt\  hard,  iii.  LV;b.     See  PtUatine  arch, 
surt,  lii.  1>:>-.     8ee  Pclaiinv  aich. 

abnormal  slate  ol  tiie,  connexion  between  paraly- 
sis ol  the  portio  dura  and,  iv.  y33. 
Palate  bones,  ii.  i.'lU. 
bordersi,  ii.  '210. 

anterior,  ii.  210. 
inf<riiir,  ii.  'Jll. 
interior,  ii,  'iW. 
•upeiior,  li.  >.'ll. 


Palate — eontinufd. 
connexions,  ii.  211. 
development,  iL  211. 
structure,  ii.  211. 
Palatifu  arch,  and  gums,  iii.  930. 
gum.«,  iii.  1*.t1. 
velum,  palati,  iii.  9-51. 
muscles  of,  iiL  961. 
glands  of  the  soft  palate,  iii.  9^ 
tonsiU  or  amygdaltv,  iii.  ^il 
See  aUo  Pharynx  and  MorrH. 
Palatine  artery,  anterior,  iii.  73i. 
sujieritjr,  i.  V*^. 
inferior,  i.  48#i;  iL  556;  iii.  912. 
bone.  i.  7?8  ;  ii.  ilO  ;  iii.  7ii 
canal,  anterior,  ii.  20:). 
gliinds,  iv.  4V6. 
hiatus,  i  727. 
holes,  accessory,  ii.  210. 
nerves,  ii.  i8(>;  iii.  931. 
great,  li   S'86 
leaser,  ii.  C-mj. 
mi. 'die  palatine,  ii.  SSf?. 
posterior  palatine,  ii.  i'87. 
process  ^^  plate,  ii.  £U8.  210. 
veins,  iv.  14<>4. 
P«/rt/f>  glo*su«  muscle,  iii.  932  ;  i».  1121.  l!:.^, 

relations  and  action,  iii.  ^'52  ;  iv.  11,^. 
i*a/<i/i>-ph.Hryngens  mu.^cle,  ii.  iH7.  ySii ;  iv.  Jl.^!. 

relations  and  action,  ni.  kj2. 
Prt/n/o-staphylmuji  niusole.  iii.I<52. 
Patm-cctts,  dentition  of  the,  iv.  9\\. 
Palmar  arch  of  veins,  snjH'rficial.  iv.  14«j7. 

deep,  IV.  14"7. 
cutaneous  ner\'es,  ii.  324 ;  iv.  757. 

faacia,  li.  .o!;;3. 

disease  of  the,  ii.  517.  505. 
ligament*.     See  Lifiatnmts. 
Palmaris  brevis  mu.<«cle,  li.  52»). 

relations  and  u*e«,  ii.  320. 
longus  muscle,  ii.  2l>*.  Sd7. 
Palmctlcic,  mode  of  reprcxlnction  of  the,  i.  i^. 
Pahn  >nlea  macrococca,  mode  of  rei>roduction  if,  i.  ~.' 
Palpehne.     See  Ei/flitit. 
Palptbial^  or  tar<»^tl,  .irche<,  iii,  ^, 
arteries,  i.  49.' ;  iii.  7b6. 
inferior,  i,  4'-»2  ;  iii.  ?3. 
»U|>erior,  i   4^2;  iii.  ^3. 
ronjunctiva,  iii.  83.    See  Conjunctiva. 
fuse  I  a,  2'J7. 

fissure,  or  rima  palpebranim,  iii.  79. 
ligaments,  external,  iii.  hi. 
internal,  iii.  81. 
nerve,  ii.  <:8b.  2SH. 
external,  ii.  'J89. 
internal,  inferior,  ii.  2*^. 
Palpebrarum  orbicularis,  ii.  21 1. 
Palpi  as  speci.il  oigans  of  touch,  iv,  11^. 
Palpitation  of  the  heart,  eau*c  of.  i.  416 
Paludicclla,  ova  of,  development  of,  s.  [127],  fl^j* 
Pa>iipiHt/iH'fn  duct.«,  iv.  982. 
Pa.mrbah.  i.  127;  it.  20;  iii.  4S3.  915;  A-iL 
detinition,  s.  81. 
I.  Human  anatomy,  cftL 
situatioa,  A.  6t. 
relaliMw,  s.  81. 
shape,  s.  82. 

right  extremity  or  head,s.  S. 
left  extremity,  s.  83. 
upper  border,  s.  82, 
lower  border, «.  8.>. 
anterior  suiface,  s.  SI 
posterior  surface,  s.  83. 
sise  and  weight,  s.  83. 
general  appearance,  s.  84. 
internal  structure,  s.  84. 

duct  of  the  paiicreu,  s.  SL 
vessels,  ».  86. 

■rteries.  s.  86.  ^.      ^ 

lymphatic  veuels,  iii.  255; «.  so* 
nerves,  s.  8tL 
II.  Microscopic  anatomy,  s.  S6. 

gland  sul))>tauce,  s.  86.  w_     «  * 

«.  the  basement  or  limitary  rnembraWj*- 
/3.  epithelium,  s.  8t^  ^j^:, 

y.  tccasional  appearance  of  a  CHifra' r3'    ' 

each  follicle,  the  epilhel  urn  '""'•«,'  '", 
single  coliimnal-lookmg  l*m.«»i  «*'-'» 
a  central  space  uooccupied,  s.  i^> 
durt,  s.  8y. 
capillaries,  s.  90. 
III.  Comparative  anatomy,  t.  90. 
luvertebrata,  s.  9U. 
Gasteropoda,  s.  90. 
Cephalopoda,  s.  90. 
Vertebrata— Fishes,  iii.  9S9  ;  s.  91. 
pyloric  appendages,  i.  91> 
Reptilia,  s.  S>4. 

Batrachia,  s .  94. 
Ophidia,  s.  Pa. 
S^iuria,  s.  93. 
Chelonia,  s.  Da. 
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Owm'—eoniimtied,      .       ^     ^  .    .  *      , 

(tf  the  ovum  prcvioiu  to  the  commencement  of  foetal 

develoinnent,  •.  4S. 

aoAtomtcal  •uucture,  chemical  composition,  origin, 

and  fonaatioD  of  the  ovum  in  man  and  animait, 

\  1.  preliminary  and  general  comparison  of 
the  ova  of  animal*,  a.  43. 
general  facts  ancertained  in  regard  to  the 

ova  of  animals,  s.  45. 
division  of  the  ova  into  groups,  s.  46. , 
first  group,  s.  46. 
second  group,  s.  46. 
third  group,  s.  47. 
\  8.  Airther  comparison  of  the  ora  of  animals 
In  general,  as  respects  their  sise,  num. 
ber,  form,  and  the  relation  of  their 
parts,  s.  48. 
siaeofova,  s.  48. 
number  of  ova,  s.  49. 
•xternal  form  and  relation  of  the  parts, 

s.5a 

In  Birds,  s.  53. 

in  oviparous  Scaly  Brptiles,  s.  50. 

in  ovipaious  CartiU^iiioua  Fishes,  s. 

6a 
in  the  Frog,  s.  51. 
in  Newts«s.  51. 
^  S.  of  the  ovary  in  general  as  the  fonna- 
tive  organ  for  the  ova,  s.  5S.  547. 

a.  relations  of  the  form  of  the  ovaries  to 

the  discharge  of  ova,  s.  54. 

b,  structure  of  the  ovarii  themselves,  as 

related   to  the   productiun   of  the 
ovula,  s.  56. 
\  4  nore  detailed  dckcription  of  the  ovum 
of  Birds,  as  the  type  of  tlieyirsi  group, 
s  O). 
quantity  of  matter,  composition,  Ac.,  i. 

6li. 
structure  of  the  external  parts  of  the 

egg,  s.  63. 
the  chaLuui  (grandines),  64. 
formation  of  the  external  or  accessory 

parts  of  the  bird's  egg,  s.  (i5. 
ovNrian  ovum  of  Birds  ;  ovuium ;  yolk 

and  Its  contents,  s.  6H. 
microscopic  structure  of  the  ovum,  s. 
71. 
yellow  or  external  yolk  substance, 

S.7I. 
subsunce  of  the  cavity  and  canal, 

%.Ti. 
cicaincula,  or  germinal  disc,  and 

cumulus,  s.  7J. 
vitelline  mumbrxnc,  a.  7S.  [94]. 

early  condition  and  first  formation  of 

the  ovarian  ovum  in  birds,  a.  74 
morphology   of   the   bird's    egg.    9» 
ascertained  from  its  first  origin  and 
developmenc,  s.  75. 
\  &  more  detailed   description  of  ova   be- 
longing to  the  tccund  group,  or  with 
small  granular  yolk  and  complete  seg- 
meiitation,s.  8U. 
ovtifli  of  Mammalia  and  of  the  human  species, 
a  D»a 
uniformiiy  In  sise,  Ac,  a  [81^ 
Graafian  follicles,  s.  [I^lj. 
tunica  or  membrana  granulosa,  s.  [8S}. 
external  tunic,  or  loiu  pellucida,  s.  [823. 
chorion,  iL  453;  S.CMJ. 
contents  of  the  ovum,  or  parts  within  the 
aona,  s.  [86]. 
the  yolk.mass,  s  [86]. 
the  germinal  vesicle,  s.  [R?]. 
the  macula  or  nucleus,  s.  ^b7]* 
nanner  In  which  the  uva  oi  Mammalia 

may  be  procured,  a  [bS  J. 
ongiu  and  formation  oi  the  mammiferotia 
ovum,  s«  [^3. 
formation  of  the  ovules,  s.  [89]. 
otigin  of  the  Graafian  lolitcVs,  s.  [893* 
formation  of  the  cumulus,  s.  [iAJJ. 
aimilarity  of  the  structure  of  uie  ovum 
throughout  the  families  of  the  class 
Mammalia,  s.  [K>3- 
except  in  the  Monotremata,  a  n^l- 
ova  of  the  Omithurbjrnchus,  s.  ["13. 
ova  of  Echidna  hystrix.  a  [913. 
iUrd group  of  the  ova  of  Vertebrate  Animab, 
a(t'l3. 
Amphibia— .  Batrarbia,  s.  [913< 

structure  of  the  ripe  ovarian  ovum  in 
Amphibia,  s.  rg.'] 
embryonic  devilopmcnt,  *,  [933. 
yolk  subttancv,  s.  [UJJ. 
germiiMi  vesicle,  s.  [9J]. 
vitelline  membrane,  s.  [!M3* 
fiarmatioa  of  the  ovum  and  changes  in 
its  protest,  a  ^91 3* 


Ovim ,  Vertebrate  Animals  —  coniinufd 
Osseous  Fishes,  s.  [963. 

structure  of  ovarian  ovum,  s.  [['  83< 
yolk-substance,  s.  [91<J. 
germinal  vesicle  a  [.993* 
membranes,  s.  [^93« 
micropyle,  s.  [lOlJ— [1033. 
development,  s.  [Iu3j,  [1043. 
Invertebrate  Animals,  s.  [l(Hj. 

iarge-yoked  ova  with  partial  cleavage,  a. 

[1053. 
Cephalopoda,  a  [1053. 
Gasteri^jnda,  s.  [imi3 


Acephala,  s.[l(KJ3.] 
Insectsi.  a  [  1 103* 


Arthropoda,  8.  [1103.' 


Arachiiida.a.riH3. 

Crustacea,  s.r  1 15*. 

Annutaca,  a  fl  17j. 

Rotlfera,  a  [II83. 

TurbellarU,  s.  [1191 

Entoaoa,  s.  [ISO.3 

Nematoidea,  s,  [1903 
Treniatoda,s.  ri24j.: 
Ce»toidc*a,  a  [1243. 

Echinodermata,  a  [Ii253. 

Polypina,  a.  [ISnj. 

Acalephs,  a  [1^*93- 

Protosoa,  s.[l!M]. 

Forifera,a  [12»]. 
Recapitulation  and  conclusion,  s.  [ISO]. 

1.  definition  of  the  ovum,  as  related  to  its  own 

structure,  and  its  history  in  connexion  with 
the  reproduction  of  the  species,  a  [1303. 

2.  recapitulation  of  the  most  general  facu  ascer- 

tained by  the  comparison  of  the  ova  of  dif- 
ferent animsli,  a  [132]. 

3.  morphology  of  the  ovum :  homology  of  Its  parts, 

and  relation  of  the  ovum  to  Mhcr  organic 
structures,  a  [151 3* 

4.  phenomena  attendant  on  the  maturation  of  the 

ovum,  and  iu  discharge    f^om  the  ovary,  iL 
453 ;«.  [1363. 

time  at  which  it  arrives  in  the  utenu.  ii. 
453. 
irregularities  in  the  descent  of  the,  into  the 

uterus,  it  455. 
chanires  which  the  ovum  undergoes  in  the 
Falloman  tube,  a  (iii9. 
Amctlons  of  Fallonian  tube, 

reception  and  transmission  of  ova  by  the 
FallopUn  tube.  s.  605. 
fi.  relation  uf  the  ovum  to  fecundation  by  the  male 

sperm,  s.  [1363. 
6L  immediate  effects  of  fecundation  on  the  ovum : 
segmentation,  and  first  changes  of  the  ovum 
rdated  to  the  rommcnconent  uf  embryonic  de- 
velofiment,  s.  [138j. 
difibrence  between  the  fecundated  and  unfecun* 

dated  ovum,  ii.  4(i2. 
phenomena  of  fecundation,  ii.  457—467. 

ia  material  contact  of  the  semen  and  ovum 

necessary  for  fecundation  f  ii.  AGL 
nature  of  the  ftcundating  principle  —  hypo, 
thesis  of  an  aura,  Ac,  ii  4tj& 
diemlcal  composition  of  the  ova  of  animals,  i.  [14I3« 
the  albumen  or  white,  s.  [1413* 

vitelhne.  s.  ri4l3. 
Ichthine,  s.  [I41J. 
Ichthidine,  a  ri4l3.  * 
ichthuline.  a  [HI J. 
cohesion  of  germs,  cases  of,  ii.  317. 
dormant  viulity  ol  eggs,  lii.  1  jd 
periods  of  emission  of  ova  of  human  females,  s.  553. 
Sfiontanelty  of  the  emission  of  ova,  s.  5«i7. 
Oongenital  malformations  of  the,  iv.  ii-Hk 

mob  hotryoides,  or  h  jdalica,— hydromctra  aijuatica, 

iv.  946. 
theory  of  the  Vision  of  ova  in  cases  of  monstrosity, 

iv.  9:«— 976. 
Intus-suscepcion  of  one  germ  within  another,  case* 
of,  ii.  317. 
ova  subventaiiea,  iL  455. 
OwUt  eyelids  of,  lii.  97. 
Ox,  anatomical  characters  of  the,  s.  508,  ft  sef. 
cranium  of,  a  509. 513. 
muscles  of  the,  s.  624, 5Si). 

effect  of  castration  on  the  growth  of  tlie  homr,  ii.  718. 
pelvis  of  the.  a  157.158. 
root  of  the  ninth  nerve  in  the,  liL  723. 
urine  of  the,  Iv.  1?80. 

variation  In  the  breeds  of,  under  various  circumstances, 
iv.  1311. 
0*  gaU,  analysts  of,  1.  S74k  375. 

uses  of,  i.  S76. 
Ojtaiate  of  lime  calculus,  iv.  78. 

in  morbid  coocrettons,  analysis  of,  iii.  806. 
deposit  of,  in  urine  in  disease,  iv.  l\.bX 
Osolic  acid.  lit.  81*0. 

method  of  determining  the  pretence  of,  iii.  8001 
syncope  from,  1. 7^. 
Oxidt$  in  animals  and  vegetables,  I.  IC5. 
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PAiumi)  ntuaov  —  continued. 
veins,  in.  '.^i^- 

tL'inpor.il  and  inlcrnal  maxillarr,  iii.  90J. 
poxienor  auricular,  iii.  I'OcJ. 
liaii>vorse  tacial,  iii.  iXiJ. 
extci  iial  jugular,  iii.  lliJ. 
ncrve>,  iii.  iioi 

gieat  auricular,  iii.  <0J. 
brallclle^,  iii.  90.3. 

uuiicular,  superficial,  iii.  903. 
deep,  in.  Wi. 
nuriculo. temporal,  iii.  *;(),;. 
s,ijpei  ticial  lemi)oral.  iii.  ll>. 

auricular  branch,  iii.  '^J^)Z. 
porlio  ilura,  iii.  ;ii'.'.. 

posuruir  auricular,  digaatric,  and  stylo-hyoid 

braiuhcii,  iii   {^i\ 
teinpuro-f.icial  division,  Iii.  9<)4. 
Ccrvico-faci.il  division,  iii.  tK.4. 
lymphatic  Kl'»nd.».  lii.  i\ti. 
Patovtirtuffi,  the.  h  y.>~>. 

Btructure  aii«l  dcvcloimcnt,  s.  it93. 
aluiiiriiial  state.*.  ».  ."»'J7. 
Parrot,  m^  nioJe  of  climbing  and  api>aratus  for  prelicn^ion, 
III.  4;>1. 
eyeluts  ol,  iii.  VJ . 

vcH-al  ur^.itis  ami  voice  of  the,  iv    l.'-OCl. 
Parrut  jis'n'>,  dental  appar.itus  of,  iii.  VlD. 

teeth  ol  the,  iv.  .S71.  blU. 
Parllicini'^ciKsis,  u.  37. 
Taku  kiiiov.  .AIi:rii,\Ni.sM  op.  iii.  9^4. 
in  the  lower  anid.al.s.  lii.  \k)^. 

altitiule  and  position  or  the  ftefus,  iii.  9tH>. 
in  the  tiiiin:in  >ulije<*t,  lii.  !Ki7, 

prcstiitation  ot  tlie  head,  iii.  91)7. 
Jir-l  pos.tioii,  iii.  Hi7. 
fsicoiid  po'ition,  iii   S'OT. 
prc>entaHoii  of  the  f.«ff,  iii.  I)u3. 
lir>t  po.sition,  ill.  *)  fH, 
t.e<'oinl  poxitioi),  ill.  I"«)>^. 
prcMhlation  of  the  lowir  extremities,  iii.  90S. 
( ro-i-;  prt-seiifatioii,  ni.  ;«  H. 
moch.iiiiMii  ol  the  pcivi.s  in  p.u tiiritir)n,  8.  1  Hi. 
chaii;^es  in  the  utern.s  alter  pirturition.  .».  (i'H. 

pro(  e<s  of  involution  ol  the  ^ravid  uterus,  «.  t>53. 
cli.'ui.«e.-»  in  dimension.^  anil  weight.  «.  U./.S. 
iiU't.iitiorphosi^-  and  re>toratioii  of  the  component 
ti>»iies.  ft.  ii.VI. 
onice  of  the  uterus  in  pirturition,  p.  (572. 
i^riiiral  ?ketch  of  the  laltoiir  pioco^.  .s.  (TTS,  fi7J. 
pcri-l.illic  action  ot  ilu'  uterus  ami  it*  caii^e,  s.  <w3. 
ili>  lliniic  action  ot  the  uterii.-*  and  ita  Cciuse,  8.  G74. 
inilueme  of  the  (iitferent   reivous  Centres  Upon   the 

uterus  in  pir  u  it  on.  n.  {"%,'>, 
the  exciting  cau»e  o(  labour,  s.  fi77. 
pait    taken  by  the  alKlonnnal  muscles    in    promoting, 

i.  17. 
immediate  ajjent  «^if  expulsion  in.  iii,  721  L. 
inrtuence  of  the  ollajuely  contracted  pelfii  upon  par- 

tnriiion.  s.  Cii.'. 
]>ath(ilo^N('al  condition  of  the  uterus  after  parturition, 
K.  7oJ. 
jrre;juiar  contraction;  liour-{.'la<.s  contraction  (ar- 

riNted  peii.st.dtic  actioiT.,  .^.  "OJ. 
incom|ilete  and  retarded  invuliiiion,  8.  TOlJ, 
puerperal  inriainmatioii.H,  s.  "«(/«. 
eiulo-mef iiti.s.  s.  7''"- 
melro-phlebitis,  s.  "''.). 
niitro-pentonitis,  s,  7oJ. 
bUuKl-tlycra»es.  s.  7U-1. 
Pa<:s<'n's,  pelvis  <»l  the.  s.  lo9. 
*'  I'ttstcni,  ^reat,"  of  tlie  horsC,  iv.  719. 
I'ltfttii,  Ol  knee-pan,  ii.  liiy. 
develojuiieiit,  li.  ItiS. 
foim  aoti  p)sitioii,  ii.  U^i. 
tti  ucture.  li.  1(>S. 

Iiiiamrnt!>  ol,  i.  231 ;  iii.  4j,  4<i. 
surl.ues.  II.  I(*\ 

coin|)arid  with  tliat  of  the  lower  Mammalia,  ii.  ICS. 
fra>luie.>.  in.  i,'.). 
tli.Nloi  alion-i,  ni.  7). 
ruiluie  ot  lii^ament  of  jiatella,  iii.  78. 
Pali//, I  \ul^aris  0'i»'l'<-'Ut  nervous  s»ysiem  of  Iho,  i.  113; 

lii.  0  i'>. 
PiK/n.'ui  nerves,  ii.  .,70;  iii.  7U7. 
ili..tiiiuiiion,  li.  i',70. 
laticiioii,  ii.  .r;ii,  ,-,7  I, 
eiigiii  and  cranial  (•(nir.<;e,  ii.  !370. 
.Sec  also  OuHir,  Mr>.  i.i.s  ok  hik. 
Pnuiic/i,  or  p.ui^e,  ui  Kinniuantia.  ii.  11  ;  s   .'JL5*». 
J'ltti/io.'i,  or  infundibuluii  .  ot  I'allopian  tube,  ».  601. 
Pcmts,  lormation  ot",  i.  7I.>. 
P<Ciin\  stomach  ot  the,  s.  .'JO  5. 
J*f(ti7),  or  marNiipium  nigrum  in  Avo<.  ii.  '.'C.I. 
J'lCtcn  ,or  .scalloi),  nervous  sy.-jtem  of  tl:e,  in.  (i(V4. 
Pt'rtincs  of  scorpion*.     Ste  Sror/nous. 
Pcctinihiixmhiiita.  n.  .r,"i.     Sv.e  U.vsrritoPooA. 
Pecttntux  mn^cie,  s.  l.j/- 

nerves  to.  iv.  "li ;, 
J'ccli"iii  ex;rennti"s  of  Mar<ni)iali.i,  iii.  I'S  >. 
Pccloralis  major  mu.>c!e,  i.  'Ji7.  .ol>. 
niinor,  i.  '^o');   iv.  .',7  i. 


Pcdate  larvs  of  iniccti,  mode  of  locaaotxm  af,cuUl. 
Pcdiastrum^  mode  of  reproduction  of  the,  t.  ^i3. 
Pediceltina  Belgica,  a  specie*  of  Pt>iy|iLfer4,  i».  5J. 
nude  of  rcjtroductiun  of,  iv.  a",  bu. 
ova  of,  s.  ^j. 

development  of  true  ov*  of,  $.  23.  [127]- 
Pcdiculidte^  ii.  b6!<.  ^ 

Pcduaculi,  or  crura,  cerebri,  iii.  t><8,  679. 
ol'cru*  cerebeili,  iii.  tS93. 
inferior,  iii.  ft<J. 
middle,  iii.  (H)3. 

superior,—  procecsui  cerebelli  ad  testa,  w  cer^v 
cerebellar  coinnii»3ure«,  iii.  xHi, 
of  the  pincdl  gland  ihabcnf  .  iii.  t)77. 
PcUia  epiphylla,  vegetative  system  of,  utiS. 

lirst  period,  —  germination  of  the  »pcres  <•  ^ 
antheridia,  «.  "2.33. 
archegonia,  s.  ^^. 
second  {>criod,  —  development  of  the  embrta,  i,  "*.. 
changes  preparatory  to  the  developoKui  oi  ta«  ►/.■j, 

Pe^lonaia,  a  genus  of  Tunical.i,  ir.  llyi).  rt  1*7. 
Pcionntudte,  a  family  of  I'unicata.  iv.  Uyci,  et  »c^. 

characters  of  the  family,  iv.  llUJ. 
Pelvic  fascia,  ii.  £31  ;  iii.  9J3. 
Pelvic,  s.  114^ 

detin.tion,  s.  114. 
innominate  bone,  s.  114. 
its  otHce.  s.  114. 
su|>erior  tMrder,  s.  114w 
anterior  border,  s.  114. 
inferior  (H*rder,  s.  115. 
()06terior  kx^rder,  s.  115. 
external  or  femoral  surface,  s.  IIS 

the  acetabulum  or  cotyloid  cavity, «.  li?i. 
descending  ramus  or  body  of  tlie  ucL  li=,  (. 

116. 
horizontal  ramus  or  body  of  the  pubis,  t  Hi 
ascending  r^imua  t»f  the  ischium,  t.  Ilu 
dcMceiuting  ramus  of  the  jrtil>i>,  k  11 '. 
obturator  or  thyroid  foramen,  s.  116. 
sub-pubic  or  obturator  groin  e,  s.  116. 
internal  or  [>elvic  surf<;ce,  s.  I17> 
iliac  tubcrokity,  s.  117. 
sacral  or  auricular  surface,  s.  117> 
internal  iliac  fos>a,  s.  117. 
ilio-pectineal  line,  s.  117. 
internal  structure  of  the  intiomiDate  bo&e,  i  ir 
sacrum,  s.  118. 

Its  otlice,  s.  lis. 
base,  s.  118. 
a|K'X,  s.  US. 

anterior  or  |ielvic  surface,  s.  IIS. 
posterior  »urlace,  s.  1  IS. 
lateral  surfaces,  s.  11*>. 
internal  structure  of  the  sacrum,  s.  119. 
coccyx,  s.  liliJ 

development  of  the  pelvis,  s.  1^ 
innominate  bone,  s.  1£0. 
sacrum,  s.  120. 
coccyx,  s.  \2\m 
pelvic  articulations  and  ligaments,  s.  ICl. 
himbo-pclvic  articulations,  s.  MX. 
proper  or  intrd-|)elvic  articulations,  s.  121. 
sacro-coccygeal  joint,  s.  \tL 

motions  of  the  joint,  s.  liS. 
sacro-iliac  joints,  •.  1^;^.  ^ 

cartilages  lining  these  articulatioia,  ••  1^- 
inter-osseous  ligaments,  s.  ]^^> 
superior  sacro- iliac  ligament,  t  lii 
anterior  ligament,  s.  Ii:>.  ^. 

posterior  sacro-iliac  hg^raenti. »  !-'• 
the   deep  and  supeidcial  bjcr*  ft  =- 
bres,  8.  I'iS. 
ilio  lumbar  ligament,  s.  1?4> 
great    sacro-sciatic  lip.^me;  t  (lt?aK^'^i® 
pelvis  potiticum  ma{;nus\  s.  1.4        ^^ 
lcs»er    or    internal  Kicio-*fialtc  'f^  " 
(ligamentum  pel*u  posbcuai  par>a-, 

movements  of  the  sacro-iliac  joint, ».  J-* 
pubic  sympliysis,  a.  1£5. 

anterior  pubic  ligament.  ♦.  \^i 
posterior  pubic  ligament,  s.  I^* 
su|H'rior  pubic  ligament,  s.  I^ 
inferior  or  sub>pubic  ligament. «.  'Sf    . 
movemenu  of  the  pubic  symptiui*  »  i-'> 
obturator  or  thvroid  membram\  s.  I'-u 
general  appearance  of  the  articuIatt-4  pelvi*,  i  !"• 
its  interior  aspect,  s.  Ivli. 
lateral  aspects,  s.  126. 
p<»steiior  aspect,  s   li?;>. 
superior  aspect,  s.  1^ 
false  pelvis,  s.  127. 
brim  of  the  |ielvis,  s.  1?7> 
cavity  of  the  true  pelvis,  1. 1S7. 
inferior  aspect,  s    1*7. 
differences  of  the  peUis  in  the  sexes,  »•  I* 
infer. or  sp  'rture  of  the  male  jvlvis.  in."'* 
position  and  t^hatie  of  the,  iu.  i^iS*  u 

axes  of  the  male  pelvis  at  ditlcreat  sjtf, 
919. 
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Analony—  eonthtued. 
AvM,  L  xejj  •.  96. 

table  of  DAncroiUc  diicU  in  Mrenl  ordan 
of  Birda,  ■.  V7. 
ICanmalia,  t.  98. 

or  Manupialia,  Ul.  905. 
or  RodcQtia,  iv.  SOO. 
In  Runlnaotia,  a.  541. 
or  the  hone,  W.  7^ 
IV.  Fhytiolofy,  ■.  gft 

opiiiioiM  or  old  authors,  a.  99,  ^  trq, 

resulu  or  aiu]}ica  or  the  iMBcreMtlc  lecwlloB,  n 

102. 
Auictioa  or  the  pancreatic  fluid,  a.  106. 
V.  Mortiid  anatomj,  ■.  10& 

M,  quanliutively  penrerted  ntttritkm,  a.  106. 
hypeitroi>hv,  s.  iu8. 
airophjr,  ■.  108. 
IndunUloti,  g.  lOSl 
aoftcning,  a.  *00. 
Ik  inflaromatiou,  1.  Iij9l 
e.  haanorrhage,  1. 110. 
tf.  acructural  changtra,  a.  110. 

1.  Don-maligoant  i   cartllaglnoiia  tnuiafonna- 
Cion,  a.  1 10. 
ateatomatou«  concreclona»  a.  110. 
cyttic  tumours ;  hydatlda,  a.  1 10. 
fattjr  degeneration,  a.  Ul. 
8.  malignant,*.  111. 

sctrrhua  and  carcinoma,  a.  111. 
rungo-hsmatoid  disease,  i.  112. 
t.  calcttYou*  ooocrctiona  in  the  pancreatic  duel,  i. 

IISL 
oocurrence  oT  fatty  atooia  In  connexion  with  pan- 
creatic diseaae,  if.  96;  a.  1». 
See  also  Oi.«no. 
Pmtereas  Aselhi,  L  479.    See  CaaMivoia. 
fuaeremtie  artencs.  L  196 ;  a.  8& 
calculi,  IT.  86. 
juice,  L  1S7. 

share  taken  by  thenuicreatic  joke  In  the  proceu 
or  digeatioD,  a.  a98L 
▼ein,  ir.  ]il4. 
^aaiTv«lia»-duodcnalis  artery,  L  194;  a.  06. 386. 

vein,  s.  ^81. 
Pmmdora  K  Acaleph«),  L  38. 
fmmmicutmi  canuwu*  oT  the  Porcupine^  Hedgehog,  ftc  111. 

Paturpa  communis,  or  common  scorpion-  By,  IL  864. 
Paao^Tima,  or  scorpion  flies,  a  section  or  loscctaor  the  order 
Neuroptera,  li.  864. 
rharacters  or  the  section,  li.  864. 
fapiUtr  or  varioua  parte  or  the  boiiy.  It.  1165. 

vascular  and  nervoua  supply  to  the  papilla,  W.  1168. 
or  cervix  uteri,  s.  6S9. 
lachryvuilcs,  lit.  80.  91. 
of  nipples,  iiL  246. 
•I  the  tongue,  iv.  1136. 

dicuin vallate,  iv.  860. 11S.1196. 

lr.8eo.  1IS7. 
corneal  orlMhaa,  iv.  860.  lUB. 
aimple,  kv.  860.  Ilflil 
structure  of,  iv.  1 139. 
runctiona  or.  iv.  1140. 
nocbid  conditions  or,  iv.  1159. 

hypertrophy  of  eircumvallalo  and  fkiDflltarm 

papilla,  iv.  1159. 
baira  on  tbeoonii-al  or  flUrom  papilla^  iv  11S9. 
contraM  afltordcdby  the  tongue  in  scarla- 
tina, Iv.  1160L 
effualoos  into  the  papilla,  I  v.  1161. 
•xtravaaationa  or  blood,  Iv.  Il6l. 
lymph,  Iv.  1161. 
denuded  papUla,  Iv.  1161. 
nir  or  the  tongue,  Iv.  1 161. 
healing  and   reparation  of  the  papUl^  iv. 
1161. 
^•frtftffry  body  of  palpebral  conjunctiva,  lil.  85. 
Paa  Vautm  Nbkvb,  lii.  881. 

origin,  course  in  the  cranium,  lii.  888. 
ganglkio  auprrius.  iii.  888. 

roamunicatiiig  fllamcnt  with  the  ^osa*-pharyii« 
gcal,  ill.  8!«S. 
aofteuUr  branch,  ilL  88S. 
pasaage  of  the  vagus  along  the  neck,  ill.  88k 
bcanches,  lii.  886. 

auperlor  pharyngeal.  111.  865. 
Inferior  Miaryngcal,  iii.  885. 
ouddle  pbaryngral  or  ValeotiB,  lU.  885. 
aupcrior  laryngvaL  iii.  886. 
external  branch,  iii  886. 
Internal  branch,  iii.  8ti6. 
VMCular  and  cardiac  branch,  lil.  687. 
Inferior  or  recurrent  Uryngeal,  iil.  887. 
eourae  or  the  vagua  thnxigh  the  thorax,  iii.  h88. 
dlsiributton  or  the  vagua  In  the  abdoBon,  tlL  889. 
left  vagus,  ill.  889L 
right  VMUs,  lit.  8(A 
connexion  or  the  vagua  and  spinal  acceiaory,  UL  8901 
physiology  of  the  nervus  vagua.  iii.  891. 

do  tile  roots  of  the  v.<gua  oonlaio  any 
fllamcQU?  ill.  891. 


Fab  Vaoum  Nsava,  physiolo^^— conlilMifid. 
sensitive  filamenU,  Iil  89i. 
functions  of  the  varioua  branchea,  Ul.  898. 
auricular  branch,  iii.  892. 
iiharyngeal  briinche*.  iii.  898. 
laryngeal  liranchea,  ill.  896. 

emcts  of  the  laryngc^  nenrca  oo  phona- 
tion,  lil.SOft. 
cesophageal  branches,  iil.  896. 
canuAC  branches.  liL  896. 
pulmonary  branches,  iii.  896k 
to  what  extent  do  the  fllamenta  of  tiie  vagi 

act  as  Incident  nerves.  Hi.  897. 
morbid  changea  in  the  lungs  after  dividing  the 

vagi.  iii.  898. 
ftinction«  of  the  gastric  branchea.  Hi.  899. 

do  the  gastric  brauchea  or  the  vagua  con. 
tain  some  motlforoua    filaments?    lil. 
899. 
elftcts  of  lesion  oT  the  vagi  upon  the  seosatlona 
or  hunger  and  satiety,  iiL  899. 
upon  the  hinction  ordufesUon,  iil.  900. 
upon  the  secretion  of  gastric  Juice,  Ul. 

9UX 
upon  the  secretion  or  muoos  upon  the 
Inner  surface  of  the  stomach  and  in- 
teatines,  iii.  900. 
upon  the  rapidity  of  absorption  fhmi  tha 
luner  surface  of  the  stomach,  iii.  gUL 
summary  of  conclusions  respecting  the  tunc* 
tion  of  the  nervus  vagus,  lii.  9U1. 
Paraeemteiit  abdominis,  operation  of;  l  6. 9. 
recto-vesical,  ill.  SSS. 
vvaica  »u|M>a  pubem.  operation  oi;  L  ft  II* 
ParaigstM^  cerebral,  IIL  88, 89. 

law  of  cerebral  action  in,  Hi.  681. 
exceptions  to  the  law,  ill.  681. 68fiL 
cause  of  the  loaa  of  speech  which  somctiases  pre* 
cedes  an  attack  oT  paralysis  iiL  710. 
general,  cerebral  hypctamla  in  cmos  oT,  Hi.  780  C 
hemiplegic.  Hi.  780  Z. 
spinal,  ill.  S8.  40. 

produced  by  section  oT  the  fhcbl  nerve,  Iv.  556. 
oT  the  urinary  bladder,  cauaes  oT,  L  4Ufi,  403. 
cause  of  the  rigid  and  contracted  sute  of  the  muscles 
which  aooompaniea  red  aoftening  or  the  brain.  III. 
781  O. 
eflhcu  or  strychnine  on  naralytic  llmba,  IIL  38.  40. 
Influence  or  emotion  and  oT  eertaln  respiratory  acta  on 
paralytic  limbs,  iU.  40. 
Parapkrenttis,  IL  6. 
Pmraplfgia,  iii.  37.  40. 

sute  of  the  urine  in  caaes  of,  iv.  467. 
Paroailrs,  human,  ii.  1I1-1S7.    See  Eirronu. 
anlmaU    See  Enrusoa, 
vegetable,  Iv.  14& 
ParatUkai  animals  In  the  blood,  1.  489. 
in  the  cellular  tisaue,  L  616. 
aoe|»haloryit,  i.  517. 
Filarta  medinensia,  I.  517. 
paraaitlc  growtha,  eflbct  or,  on  the  practsi  of  nalrltioa 

iH.7S5. 
fiahea.  iiL  976. 
Paratrapkia,  or  mlaautritloo,  L  60. 
1.127. 


A. 

angles,  i. 

borders,  i.  738L 

oonoections,  I.  738L 

development,  1. 736. 

external  surface,  i.  731 

Inner  surface,  L  735w 
foramen,  I  733. 
fossa,  L  isX 
Pmrs  intermedia  of  Kobdt.  a.  718L 
pMmeUa  aipolia,  ornns  or  reproduction  of,  a.  8891 
Pmrottifckta  pcriostei,  i.  419. 

a  cause  of  absce»s  oT  the  axilla,  L  368. 
Parolid  bscia.  Iv.  481 
fossa,  i.  ISi. 
ganglions.  L  748. 
gland.  IL  481 ;  iil  581. 908 ;  Iv.  483. 

position,  iv.  4V3. 

reUtioiis,  iii.  MJ2. 

form  and  dimenstona,  hr.  483. 

duct  oT  the  parotid  gland,  or  duct  of  StenoL 
4£3. 

arteriee  and  velna  of,  Iv.  404. 

lymphatics  or,  iv.  tti. 

nerves  or,  iv.  424. 

mocbid  aoattany  of  the  parotid,  iv.  43QL 

calculi  or,  iv.  hi. 

or  pooenor  border  of  the  raasi  of  th«  lower  jaw. 
It.  f  14. 
Fabotid  Bkoiun  (In  surgical  anatony),  UL  9(& 
parotid  gUnd,  IIL  908. 

relatiooa,  id.  WH 
•nertea,  UL  903. 

external  carotid.  111.  903. 

Internal  maxillary,  liL  imS. 

transverulis  f^ciri,  iiL  9(<3. 

posterior  auricular,  iii.  (4XL 
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Fabotid  R bgion — coniinued. 
veins,  iii.  903. 

temporal  and  interna)  maxillary,  iiL  903w 
po»ierior  auricular,  iii.  903. 
trantverte  facial,  iit  903. 
extertud  Jugular,  iii.  903. 
nerrei,  iii.  903. 

gteat  auricular,  iii.  905. 
branches,  Iii.  903. 

auricular,  auperflcial.  Hi.  S03. 
deep.  iii.  903L 
auriculo-tcmporal,  iii.  903. 
superficial  temporal,  ill  19. 

auricular  branch,  iiL  903L 
portio  dura,  iii.  903. 

posterior  auricular,  digastric,  and  stylo-hyoid 

branches,  iii.  901 
temporo-faeial  dirtsion.  III.  904. 
cervico.facial  division,  iii.  904. 
Ijrmphatic  glands,  iii.  904. 
Parovarium,  Ibe.  s.  593. 

structure  and  development,  s.  5931 
abnormal  states,  s.  £97. 
Parrott  iu  mode  of  climbing  and  apparatus  for  prehension, 
III.  451. 
ejrclids  of,  ill.  97. 

vocal  organs  and  voice  of  the,  iv.  1500. 
Parrot-flMke;  dental  apparatus  of,  Iii.  979L 

teeth  of  the,  iv.  87L  878. 
PartAfncgenesis.  s.  87. 

PARTCBITIO.M,  MBCHANISH  OF.  HI.  904. 

iu  the  lower  animals.  Hi.  904. 

attitude  and  position  of  the  fcetus,  iU.  906L 
in  the  human  subject,  ill.  907. 

presentation  of  the  head.  Hi.  907. 
fint  position,  iiL  907. 
second  position,  iii.  907. 
presentation  of  the  face,  iii.  908. 
first  position,  Iii.  9U8L 
second  potition,  iii.  90S. 
presentation  of  the  lower  extremities,  IiL  906. 
cross  presentation,  iiL  908. 
mechanism  of  the  pelvis  in  parturition,  s.  146. 
changes  In  the  uterus  after  parturition,  s.  638. 

process  of  involution  of  the  gravid  uterus,  i.  658. 
changes  in  dimensions  and  weight,  a  658. 
metamorphosis  and  re»toration  of  the  component 
ti»saes,  s.  639L 
office  of  the  uterus  in  parturition,  s.  678. 
general  sketch  of  the  labour  procesc,  s.  67S,  673L 
|icristaltic  action  of  the  uterus  and  its  cause,  s.  C73. 
rhythmic  action  of  the  uterus  and  its  cause,  s.  674. 
inHucnre  of  the  different  nervous  centres  upon  the 

uterus  in  p-tr  a  itiou.  s.  675. 
the  exciting  cause  of  labour,  s.  677. 
part  taken  by  the  abdominal  muscles   in   promoting, 

1.17. 
immediate  agent  of  expulsion  In,  iii.  7S1  h. 
influence  of  the  obliquely  contracted  pelvis  upon  par- 
turition, SL  a)8. 
pathological  conditiou  of  the  uterus  after  parturitloii, 
s.  70S. 
irrexular  contraction;  hour>glass  contracUoQ  (ar- 
rested peristaltic  action),  s.  /OS. 
incomplete  and  retarded  Involution,  n  702. 
puerperal  inflammations,  s.  7USL 
endo-metritis,  s.  702 
metro-phlebitis,  s.  703L 
metro-peritonitis,  s.  703. 
Uood-dycrascs,  s.  704. 
Pas$erett  pelvis  of  the.  s.  169. 
**  PoMterm,  great,"  of  the  hurse,  iv.  719. 
Paid  a,  or  knee-pan,  ii.  ItSL 
development,  il.  168. 
form  aitd  position,  ii.  168. 
suucture,  IL  168. 

ligaments  of,  I.  S31 ;  HL  45,  4& 
surfaces,  ti.  I()8. 

compared  with  that  of  the  lower  Mammaiia,  Ii.  ICS. 
fractuies.  lil.  69. 
di»loi-ations,  iii.  73. 
rupture  of  ligament  of  patella,  til.  78. 
Patttla  vulgaris  (limpet),  nervous  system  of  the,  L  115; 

ill.  (ia>. 
Patheitci  nerves,  IL  370;  Ui.  707. 
dutribution,  ii.  37U. 
function,  ii.  370.  J7 1, 
origin  aiul  cranial  course,  il.  S7QL 
See  also  OaaiT,  Mt;s((.-LKs  or  thk. 
Paunch,  or  pause,  of  Kuminaiitta,  ii.  11 ;  s  535. 
Parilton,  or  lufundibulum.  of  Fallopian  tube.  s.  601. 
PcatU,  formatioo  of,  L  713. 
Ptearf\  stomach  of  the,  s.  30 J. 
Peetem,  or  martupium  nigrum  in  Aves,  iL  903. 
Pedem  lOr  scaUop),  nervous  system  of  the,  Iii.  004. 
Pectines  of  scorpions.    See  Scorpiont. 
Ptctimabianchinta,  Ii.  37(t.    See  liairrKBoroDA. 
Pecti»ems  inuacle,  s.  137. 

nerves  to.  iv.  "itli. 
pectoral  extremities  of  Marsupialia,  lil.  38\ 
pfcloraliM  m^or  mu»cle,  L  217.  i»A«. 
minor,  L  354;  Iv.  57.J. 


Pedate  larva  ofiaiccu,  mode  of  liiin— tiw  «i;iL4tt. 
PrdiaHrum,  mode  of  reprodoctioa  of  th«^  s.  9U. 
PtdioeUiaa  Bdgica,  a  speci«s  of  Jhaty^toM,  iv.  A 
mode  of  reproduction  of,  iv.  50,  w. 
ova  of,  s.  23. 

developmcDt  of  true  ova  e^  s.  83.  [187]. 
Pedicmiidm,  il.  nes. 

PedamcmU,  or  crurm.  ccffdwl,  iiL  678, 67SL 
of  crus  cerebdli,  Iii.  698. 
inferior,  ilL  BA 
middle,  iii.  6B5. 

■uperior,F—  piuceswM  eertribriti  ad  iwlM^cruufcw 
cerebellar  otNBmiasurcs,  iii.  6BI. 
of  the  pineal  gland  (haben*).  iii.  677. 
Pdlia  cpiimyna,  vegeutive  system  of,  s.  83S. 

first  period,  —  germinatjoo  of  Ibe  spciias,  s.  83& 
antheridia,  a.  235^ 
archegimla,  a.  2S5. 
•eeond  period,  — devciopmeBC  of  the  emhrye^  s.  SK. 
changes  prcp«ratory  to  the  rtrsihn— ft  of  tbs  ifare^ 
S.836. 
PeloMMi,  a  gcnot  of  Tkinicata,  ir.  1I9S,  et  wtf. 
Pdanaiadit,  a  family  of  Tlintcata,  iv.  1198»  ei  ssfi 

characters  of  the  fomily,  iv.  USX 
PeMc  fascL^  H.  831 ;  iU.  ftiJ. 
PsLvia,  s.  114. 

definitiun,  s.  114. 
innominate  bone,  §.  114. 
iu  office  a  1 IC 
superior  tionler,  t.  114. 
anterior  border,  s.  114. 
inferior  border,  &  115. 
posterior  border,  a.  1 15. 
external  or  femoral  auKhre.  a.  IIS. 

the  acetalmlum  or  cotyuisd  cavity,  s.  114. 
desccadtng  ramus  or  body  of  the  iithiiw,  ^ 

116. 
horisoBtal  ramus  or  body  of  the  pahia.  a  ikk. 
ascending  ramus  of  the  ischiuas.  a  114 
descending  ramus  of  the  putii*,  a  lib. 
obturator  or  thjruMi  fijnuBen,  a.  li& 
sub-pubic  or  obturator  groove,  s.  Ikk 
internal  or  pelvic  surface,  s.  117. 
iliac  tuberosity,  s.  1 17. 
sacral  or  auricuUr  surCsfCe,  a.  10. 
internal  iliac  foska,  a  117. 
ilio-pcctiocal  lute,  a  117. 
Internal  structure  of  the  ionoasiiMte  bone,  a  IT 
lacrum,  s.  1 18. 
lU  office,  s.  118. 
base,  a  1I& 
apex,  s.  lis. 

anterior  or  pelvic  surfisce,  a.  118. 
posterior  surface,  a  118. 
Lateral  surfaces,  s.  119. 
internal  structure  of  the  \ 
coccyx,  a  190. 
devdopment  of  the  pelvis,  a.  12QL 
innominate  bone^  a,  UOl 
sacrum,  a  190. 
coccyx,  s.  12I. 
pelvic  articulations  and  Mg—aauta,  a  ICL 
lumbi>-pelvic  articuiatiosM»  a.  UL 
proper  or  intia-pclvlc  artiraUtiOM^  a.  lit. 
■acro-CQOcygeal  joint,  a.  182. 

BBotioosoftbeioial,a.  182. 
sacro-iluM:  Joints,  s.  ISS. 

cartilagct  linioc  tlMae  MlirBlitfaB^  ^  ^ 
ioicr-osscotts  ligaaenta,  a.  I2&. 
superior  sacto- iliac  ligsancnl,  a  til 
anterior  ligament,  a.  l  A 

tenor  aacra.iliac  Hgsuifwti,  a  111 
the  deep  and  aupeiflk.ial  Isycn  ^  ^ 
bf«ft,al2S. 
ilio  lumbar  ligMuent,  a.  Iii. 
great   sacro-snatic  t^ame- 1  (I 

pelvis  posticus  magwusi,  s.  VH 
Icster  or   Interaal 
(ligaflsentum  ptfvis 
s-IiM. 
movements  oftheascro  ihacjsmU*'  ^ 
puUe  symphysis,  a  125. 

anterior  pub^  ligamssit.  s.  185. 
posterior  pubic  ligament,  s.  1& 
superior  pubic  UgamcnC,  s.  ttS^ 
Inferior  or  sub.«ihie  ligamasrt.  a  Ift 
movements  of  the  pub«  aynvB}«»  *  1^ 
obturator  or  thtraid  mffmbrmif.  a  t^ 
general  appearance  of  the  arttctiUtcd  pelvis  a  Kb 
its  interior  aspect,  a  1)26. 
lateral  aspects,  s.  12S. 
posterior  aspect,  s  12& 
superior  aspect,  a.  I8& 
false  pelvis,  a  127. 
bnm  of  the  pelvla,  s.  127. 
cavity  of  the  true  pelvia,  a  1S7« 
Inferior  aspect,  s   I:f7. 
dilTereiiecs  of  the  pelvis  in  the  acsm.  a.  14 
iufcror  sp«rture  of  the  male  pelvis,  ux  fUi 
pokluon  and  sh^e  of  the,  lii.  9\% 
axes  of  the  mate  pelvia  at  4*C 
919. 
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BMMumii«nU  of  the  pelvu,  i.  1S9. 
at  the  brim.  i.  \9». 
Id  the  cavity,  •  129. 
at  the  inferior  strait,  a.  129. 
taMe  of  meMurements  of  the  peWli,  a.  ISO. 
inclination  of  the  pelvti.  a.  UI. 

anf  lea  of  the  anterior  and  poctcrior  pelrie  walla 

with  the  traniTene  vertical  plane,  a.  \3X 
ilio-iachial  angle,  •.  IM. 
angle  of  lachio-pubic  arch,  a.  1J4. 
axes  of  the  peWia,  a.  U4. 
axis  of  the  brim,  a.  135. 

of  the  Inferior  outlet,  a.  135. 
general  devekmroent  of  the  pel  via,  a.  135. 
the  pelvis  of  InfanU,  s.  l:i6. 
In  advanced  adult  age,  ».  137. 
muscular  attachmenta  of  the  pelvis,  s.  157/ 

1.  muaclea  acting  on  the  trunk  and  spine,  a.  137. 
posterior  «plnal  group,  a.  137> 
abdominal  groun,  sl  1J7. 
SL  musclca  acting  on  the  leg,  a.  137. 
flexor  group,  a.  137. 
extensor  group,  a.  117. 
adductor  group,  a.  137. 
abduclor  group,  s.  137. 
rotator  group,  s.  157. 
&  muaclo*  acting  on  the  perineum  and  genitala,  a. 
1S8. 
pokUfrior  perineal  group,  %.  138. 
anterior  perineal  group,  a.  138. 
fMelal  attachmenU,  a.  138. 
lumbar  fascia,  a.  1S8. 
abdominal  fasciv,  s.  138. 
crural  fascia  or  fa«cia.lata,  1. 138. 
pelvic  fascia,  a.  138. 
perineal  fascia,  s.  139. 
crura  of  the  penla  or  of  the  clitoris,  a.  138. 
mechanics  of  the  human  pelvis,  s.  138. 

in  regard  to  parturition,  s.  146. 
eomparative  anatomy  of  the  ficlvis,  a.  148. 
pelvia  of  Negro,  s.  148, 149. 
petriaof  the  Buahman,  s.  149. 
Tahitian.  s.  150. 
Australian,  s.  150l 
Javanese,  s.  15a 
neaauiwments  of  pelves  of  various  racca :  — 
1.  Che  oval  form,  a.  150. 
8.  the  round  form,  s.  1  jO- 
S.  the  square  or  four-sided  form,  a.  I5QL 
4.  the  cuneiform  or  oblong  form,  a.  150. 
pdrea  of  the  Simiw,  a.  151. 
of  the  CarniTora,  a.  154. 
of  the  Phona,  a.  155. 
or  the  Pachjrdermata,  s.  155. 
Ruminantia,  a.  157> 
Rndentia,  a.  158. 
MarsupialuK  lii.  S89 ;  sl  159L 
Monotremata.  a.  161. 
Edentata,  s.  151. 
Insect  I  vora,  s.  J6t. 
Cetacea,  s.  163. 
Birds,  a  165. 
Reptilea.  s.  170. 
Fishes,  a.  11% 
taMe  of  cmiparalive  i>elvic  angles,  a.  174. 
aerial  homologies  oi  the  pelvic  booea  and  liga- 
ments, s.  I74h 
aaateoiieal  diObrcneea  in  the  conformation  of  the  pelvis 
by  which  the  several  racca  of  mankind  may  be  dis- 
tinguished (W>m  each  other,  iv.  13J1. 
PxLvia,  AaMoniiAL  Ax  atom  v  or  thk,  s.  178. 

pelvic  defbrmitiea  and  obstructions,  iv.  945  j  a.  178. 
J.  Normal  Irregulantics,  s.  178. 
equable  deviations,  s.  17**. 

pelvis  arquabi  liter  lusto  major,  a.  178L 
pelvis  •qiiablltter  justo  minor,  a.  178. 
cau«e.  a.  179. 
Incgularitiea  fhnn  Imperfect  devclo|Nncnt — 
inlhntine  pelvia,  s.  179. 
masculine  pelvis  s.  IW. 
Irregularities  of  the  udvi-Tertcbral  angle, 
a  J8I. 
fl.  Distortions,  a.  181. 

diatortlnna  afRKtlng  the  brim  only  or  princi- 
pally, ai  181. 
diatortiooa  ain«ting  the  cavity  only  or  princi- 
pally, s.  182. 
vertical  flatneM  of  the  sacrum,  a.  182. 
Inward  prelection  of  the  aciailc  spinet,  a. 

dMortioQa  aActIng  the  outlet  only  or  prnd- 
pally,  a  183. 
contraction  of  the  tranarene'dlameter,  a. 
163. 
apccial  cauae  of  thia  deformity,  a.  IRS. 
contraction  of  the   antero>postcrior  dla. 
meter,  B,  183. 
dialortiona  aSbrtlng  the  whole  pelvis,  a.  181 
ovate,  ellipiical.  or  reniform  pelvis,  s.  185. 
ilia  and  tsrhia,  s.  IRT*. 
sympliysis  pubis,  a  1R5. 


Pbltii,  ovate,  elli}  tical,  or  reniform —€Mi/tjiMr4f. 

diameter,  a.  1^. 
sacro- vertebral  angle,  a.  181 
Inclination  of  the  superior  plane,  a. 

cordifurm  or  angular  pelvis,  a.  187. 
sacral  promontory,  s  187. 
ilia  and  ischia,  s.  187. 
pubic  symphysis,  s.  187. 
angles  of  the  superior   and   Inferior 

pubic  planes,  a.  187.. 
diamctera,  s.  187. 
cauaea  of  the  foregoing  pelvic  diatottlona,  a. 
189. 
rickets,  a.  189. 

mnllttiea  oasium  or  malaooateon   adulto- 
rum.  s.  19U. 
mecbanium  of  the  preceding  pelvic  distortions, 
s.  195. 
influenix  of  the  centre  of  gravity  of  the 

trunk,  s.  195. 
the  line  of  pressure,  a.  196. 
influence  of  continued  posture,  a.  196. 
lying  upon  the  back,  a.  196L 
lying  U|K>n  the  side  s.  197. 
tendency  of  the  sitting  posture,  a.  1S7« 
degree  of  obstruction,  a.  199. 
the  pelvia  oUtque  ovata,  or  dbliqudy  con- 
tracted pelvis,  a.  «a 
cause  of  the  obliqudy  deformed  pdvla, 

a.  903. 
mechanism  of  this  deformity,  s.  S04. 
obstructions  caused  bv  ostco-sairoma- 

tous  ttimoura.  a.  80& 
obatructions  fknm  fibroua  tumoon  at- 
tached to  the  pelvic  ligamenta,  s.  a  •6. 
effiwts  of  carcinomatous  growth,  s.  lAXi. 
pathology  of  the  pelvic /oinu  s.  SOri. 
ankylosis,  a  VH. 

coalescence  of  the  bonea  eompodng  the  aacro. 
lumbar  articulations,  a.  V07. 
oaatAcation  of  the  sacro-lliac  Joint,  a.  207. 
oasification  of  the  sacro.sciatic  ligaments,  a.  207. 
aeparation  of  the  bonea  at  their  articular  aurfacra. 

a.  ai7. 
other  congenital  abnormalities,  a.  808. 

siren  formation  of  pelvis,  s.  2U6. 
influeiKe  of  hip.Joint  disease  upon  the  pelvia,  a. 

Ihicturea  and  dialocationsof  the  pelvic  bonea,  a.  208. 
fracture  of  the  sacrum,  a  206. 
coccyx.  2()ft 

innominate  bone,  a.  20{^ 
dislocation  of  the  sacro-iliac  or  pubic  Jointa,  a.  209. 
disfilacement,  s.  d  9. 
diagnwis.  s.  21U. 
Prlfrit  of  kidney,  iv.  ^r®. 

epithelium  of  |ielvia  of  kidney,  iv.  254. 
ovaltsnfear,  ii.  5.'»i. 
Pempkfgm  of  the  fortus  In  utero,  il.  331 
Pania.  III.  9U9. 

defliiltlon,  lii.  909. 
comnarative  anatomy,  iii.  90n. 

in  liiAiforia  and  RoUfcra,  lii.  909. 
in  Entoaoa,  iii.  »*». 
in  Annelida,  iii.  90o. 
In  CIrrhopoda,  iii.  9rj9. 
in  Crustacea,  ill.  9U9. 
In  Insccta,  lii.  910. 
In  Mollusca.  iiL  910 
in  VertebraU.  iii.  9ia 
Fishes,  iii.  910. 
Amphibia,  iii.  910. 
Ophidia,  Mi.  910. 
Riuria,  ill  910. 
(  heloniM,  lit.  9ia 
Aves,  III.  911. 

Mammalia,  11.  423  ;  III.  f>II. 
.    ..  Quadruinana,iii.  VIL 

la  Man.  ill  911. 

Integument,  lii.  911. 
prepuce,  IiL  910. 

ft-amum  prarpiitil.  iii.  910. 
aubcuuneoua  areolar  tissue,  iti.  912. 
t^scia  penis,  ill.  912. 
corpus  cavcriMMum,  iii.  911. 

atructure,  il.  145.  421  445 ;  tli.  9:2: 
trabeculse,  lii.  9W 
septum  Mctinirorme,  iii.  913. 
vaaco.€eiiular  atructure,  ni.  I'l.'f. 
contractile  fibrous  tttsue,  iii.  VIX 
eofpna  spongiosum  and  glana  peuia,  it.  423,  4C4. 
445.  iii.  914;  iv.  g&. 
structure,  iii.  914. 
Bucnus  membrane,  iii.  914. 

supposed  muscular  fibrea  of  the  urethra,  ill. 

muaclea,  H.  446 ;  iU.  PI 5. 
erector  penia,  iii.  9L\ 
acrc'eratores  urinie.  iti.  915. 
iarhin  biillmtui,  til.  !M5. 
rom|>rc»sor  vcimb  dorsalia  penis,  iiL  01<v 
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r/ioct'tn'r  nrid.  ii.  C'4. 

iicufral  «al(s  or  ( phorciiitos'),  ii   C.TI. 
PfitH'i-nmr.  rlicmicil  (•(iiii|)(i>itii)n  of,  li.  ^J4. 
J'fmrnf.r,  dfiititiiin  ofilu-,  iv.  Vli. 

\<v\\  Iji  i'l".  s.   1  ">."i. 

Phonuf/oH,  cilccts  of  tlie  lesion  of  the  recurrent  nerves  on, 

111.  S9."». 
Phosjihtitr  of  animoni.i  and  magnesia,  in  morbid  concre- 
tions, iii.  .*•(<;. 
ati:»ly»i>  of.  ill.  '^  u. 
r.t  leu  Ills  of,  i\ .  SO. 
Phoy'iiifr  ot  Iimr  in  the  romy  osition  of  the  blood,  i.  410. 
Ill  ni'irltiii  roneretioii".,  lii.  buii. 
analysis  of,  lii.  HnJ, 
r.ilt  iilii-i  of',  iv.  N'». 
Phi>^"fii:tc  ot  inapiicsia  in  the  comjvisition  of  the  blood,  i. 

■\\\) 
Pluisphnfrs,  carthv,   deposits   of,   in   urine  in  disease,   iv. 

mixiil,  or  finiltl^  ralenlu*.  iv.  SO. 
Phostihoiiurncr.     See  I.imi.mjL's.ni-ss,  Am.M*L. 
ot  ( '('|ili.il<'|i  >dn,  i.  .">  U) 
of  lamax  iKntilucii'.,  ii.  4<»l. 
of  I'l-niiatulula',  iv.  ,iS 
of  ^^ro^onlul,^^  iv.  11|^^  1'2C.1. 

eJlVtt   ol    fre»h    uatcr  on   phosphr^resccnt   marine 
annn  tl'*,  iv.  IJ  '»o. 
P/it)i/ifini ic  .iCKJ,  method  «)i" tletermining  the  presence  of,  in 
orKaiiie  »uhNtance>.  lii.  .SU.',  S(<>. 
in  urine,  iv.  h'). 
p/t,i^l>'i'>ru\  ill  the  coiniiosilion  of  the  tir.iin,  iii.  ."'^S. 

\.iriation   of  the  tjuantity  in   diirireiit   periixU  of  life, 
ami  its  small  airi'iint  in  idioey,  iii.  ./SS. 
Phrenic  artery,  Mtperior,  iv.  >^i'.'. 

inlerior.  i.  1S<>.  I<.i4. 
nerve   (tria|»lira>:m  itie,    internal    respiratory)  ii.    o,  4; 
iv   T.'.i.  s,,3.  sio. 
left  phrenic,  iv    7"4. 
ri>;lu  phrfiiic,  iv.  T.">l. 
vein*,  iiilVriiT,  iv.  Ill  '.. 
77/r.  »/n»-pa>trie  Ir.-ament  of  ."^oomnlnr  lie,  iii.  *}\\. 
I  hr>ititi%,  or  iiifl.iininatioM  ot  the  ui.iphiagm,  ii.  (5. 
/V<rrw.^-^:i-frie  onuMitnin.  s.  .>i^». 
I'hretK  hi^tc  il  vit  \v>  of  the  connexion  of  the  cerebellum 

wittt  the  sexual  functions,  iii.  T'JJ  S. 
]'/tfJa.us  pulmonahs,   contbrmation    of  the  thora\   in,    iv. 
|ii.H. 
aplionia  preceding  or  attendant  on,  iiL  1£J. 
three  s!,i;.'».-s  ot",  s.  '.!'■). 
characters  fif  the  urine  in,  iv.  IL'9'. 
communicaie<l  by  iiuaus  of  nu)ibid  saliva,  iv.  420. 
de.uh  l)v,  i.  Ji.J. 
PhtfuMS  larvnsr.  .1.  m.  1?  •.  ICo. 

iiusrs  of.  and  localities  attnrlced,  iii.  1C<). 

pro;,'rf'«»  oi  the  d  >e,i^e,  ni.  I'Jl. 

pr)^t-m"rl<'m  app  arauces,  lit.  I'JO,  121. 

hvmptoin>.  111    I'Jl. 

treatuiinl  bv  an  artiti  M a!  opening  in  the  trachea,  iii. 

<T>.V.;.  or  anim.Ttinp  princifile  ftf  Aristotle,  iii.  14  J. 

J'-)itlht/   11,1,1,  a  Mil)-?rilie  ot  ( 'olcoprcri,  li.  .sr,n. 

I'liiilli' h  ir  inKH-j'haluin,  genital  or-Miis  «it,  s.  [l*'''^-] 

J'lii/niiitin.  IV.  Iu7. 

l'!,f;\alu!t,  locomotive  i>o\vrrs  of  tlu',  iii,  4  >3. 

J'l,:\i>:)  ii<l,i  (  Ai'.il'  pK.e),  i.  Jii. 

J'/,t/s<>>/ufrn,  s    '"'7,  til.'N. 

hiimida.  s.  o"'>. 

piitt'.da,  «    •'!'> 
P/u/t>!'^"' ■■■''''  'i  t»  be  of  Insects  of  the  order  C(»lcoptcra,  i. 
.Vi  >  ;   li.  ■'"I).'. 

ch.ir.ictTs  "I  the  sub-tribe,  i.  5o; ;  ii.  &<)2. 

Pfli/f~>l,).i.      Sre  roLMMIt.H\. 
I'iii  ni  Iter.  iii.  t<'>  *. 

ofllie  spnal  I'ord,  iii.  iVJ}. 
ot  the  hr.ui..  111.  »'.  H. 

eoiiliiMiifioos  of  the  pia  mater  into  the  cerebral  ven- 
ire 1 1  s ,  11.  C\.]i 
elioroid  plcMi-  «  of  the  Literal  \  pntriclc'',  iii.  C^'^X. 
ch  )io  d  j.%vu«t  s  i>t  till'  tourt  h  ventrn  le.  iii.  (>!''. 
cr\^t.riie    to:  :i.  itiojis    in    the    cliori.id    plox 
uses.  \,',,  HI    o    "i 
c  )nne\i'>iis.  \c.,  o    the  ]>ia  tn  'ler.  iii.  il.7tl. 
Ill  n  t\  rcnce  to  pathol  v'V,  in,  (i  ".fi. 
abncnmai  anatomy  o'  the  crani  d  pia  )mter,  iii.  717. 
niii'ctcd  st  ite  o(  the  ve>^el>,  iii.  717. 
t uhenle,  in.  717. 
abn.'nmi  an.it  »niy  of  the  spmal  pM  tnatcr,  iii.  71.3. 
con_'rs!ion  ot  tl'.e  venotis  simi  i-*,  lii.  71 J- 
Cannes  ot  >piii,il  a|iople\y.  in.  71  >. 
iiitlammat ion  ol  tlie  pia  ma'er.  iii.  7M. 
•'  Piclhi^  of  the  beti-cloihes  '   a  sign  ot  approaching  death, 

1.  ^'>".  ^ 
/'/(•/•(I'/;. 7,  or  nalle'.istolT".  i.  .'j7.'». 
J'l^i,  "tomath  ol"  the,  s.  ,yi.j. 
ni  ine  of  tb'*,  iv.  l.*"-i>. 
S<'««  l*\<m  ur.itM  \  r  V  ;  .9//.»  scrofa. 
/'/;;>'."»  (.rolnmb.i  ).  neixon«  svstCTn  of  fhi\  iii.  G^2. 

iii'T.il  II',*  po^i'ops  ol  .\nuriC.»,  in.  .S. 
/*/■',•<•.;;-''/.»-/    IV.  Ir?!. 

J'i^::>fK  III  III  tin-  K  e\  iurvoii<  nntttT,  iii.  frlO, 
firannles  o|  the  -kio.  in.   VH) 
nicLunc,  iv.  lio      s*.^-  TRoDtcrs,  .\n\  i:\Tmoi  s. 


Pigmrntiim  ni.crtini,  ii.  ISO- 

chemical  cornposiiion  o(,  ii.  ISl. 
uses.  li.  ISl. 
Pilhnic(i<>n^  casef  of,  iv.  142 
Pii/'it\  central,  or  axis  of  cochle«,  ii.  aSl. 
/'iZ/rtr.*  of  <iiai  hra?m,  ii.  3. 

of  the  tauce«,  iii.  i*5l  ;   ir.  1121. 
of  tornix.  iii.  »'.6. 

anterior,  iii.  G7f^. 
f>0!>tcrior,  iii.  fu6. 
7»/7/-A.»j- hydatid,  ii.  117-     S<^  Evrnzoi. 
Pi/oMu.<<,  mode  of  developraent  and  r*|»rodu:tko a(, i. :  4^ 
Pilulat in.  dcveli>pinent  of.  %.  i.'t.'j. 
Ptnc-nl  gland,  i.  7i.' ;  iii.  67 1^,  (J77. 
acrrvu!u.«  of  the,  iii.  (777- 
pe<lu title*  or  habens,  iii.  677. 
Pinpttrito,  i,  57. 
Pinna/  cartilage*,  iii   72fi. 
Piitnijk-diii,  Weborijn  organ  in,  ir.  1415. 
Pinui  .Au.-triaca,  devclopmeiit  of,  •.  t'4T. 
maritima,  developmrrit  of,  &.  v47. 
«vlve!»lri.<i.  developnienl  of,  •- i47. 
Pipc-Jishcs,  isi.  SAfi.  imo,  1011. 
Pisrrs,  i.  114  ;  iii.  9.T.5. 

general  character*,  iii.  955. 
rl.i»*i tic.it ion,  iii.  P^v 
oweoin  system,  iii.  MJ7- 

ikclcton  of  Osseous  Fishes,  i-  iSS;  iii.  9rN 
vertebral  r<jlumn,  ni.  P'^H. 
ribs  and  sternum.  iiL  SJ9. 
cranium,  iii.  St'jp. 
face,  ill.  f^o. 

anterior  extrcmitie*,  iii   9^1. 
posterior  cxtreniitie«,  iii.  u*^. 
fin  ray«  of  the  extromitir*.  iii.  f^. 
vertical  tins.  iii.  '."♦IJ. 

interspinou«  bones,  iii    9^. 
rays  of  the  vertical  fin*,  lii  ?*t£- 
skeleton  ol  Chondroptcry^ii.  i  45S  ;  u;.^»i. 
»kull,  iii.  «^'V3. 

branchial  apparatus,  iii.  l»ftl. 
rib-s  and  sternum,  iii.  ^13 
anterior  extremities,  vi.  f^hS. 
posterior  cxtrcniitie,*,  iil.  ?>■*►. 
skeleton  of  Dermapterygii.  iii    ^'A. 

skeleton  of  Br,«nchio«toma,  iii.  9^. 
cartilage*  of  the  articuUliuo^,  i.  i49. 
pelvis  of  ti>he<,  «.  \~'i.  ^ 

See  also  Osspors  Fisiica. 
arthroulal  system,  iii.  9n7. 
muscular  system,  iii.  06S. 

great  lateral  muscle*,  iii.  P»>S. 
»U|>frior  and  inferior  »lender  muwles,  iii-?^ 
nnisrlC'  Of  the  j>ectoral  tins,  ui.  yt»^. 
of  the  ventral  fin*,  ni.  ir^s, 
of  the  jaw*,  iii.  LlilS. 
o'^the  pal.ito-tympAnir  arch,  iii.  9fiSL 
of  the  <'P''reulii!n,  in.  'i-Tn. 
of  the  <»*  hy<»ides.  iii   JjG'». 
of  the  br  inehiosteg'Us  membrane,  iii-  ?*•  — 
braivhial  and  pbarynge.il  ai>j»aratu«.  in  ;^- 
peculiarities  of  the  mu>cular   system  in  ytt^^au-^ 
tisho*,  iii.  «J«)'^. 
in  O.^tracions.  in.  J^. 
in  Haulae.  iii.  *.>Ci). 

inuscles  of  the  jaws  in  Cartilaginoia  rB*«  '^ 
?«70. 
in  shark*,  iii.  rTl. 
in  retroin>tr)nid»,  iii.  ^1. 
tcguTTientary  system,  iii.  971- 
the  skin  in  general,  iii.  1^71. 
pigment,  iii.  972. 
mucou*  follicles,  iiL  972. 
K:alt<s,  iii.  97 :> ;  ».  4'*^». 

teeth  of  scale*,  iii.  974. 
chemical  composition,  iii.  974. 
organs  and  mode  of  Iocrimf>t'on  of,  iii.  i'JK- 

in  fii*he<shaj)ed  like  the5alaion,coil,andiMcUrr. 

iil.  4-J7. 
flat  tishes,  iii.  4«'77. 

analysis  of  the  .ict  of  swimming  in  fi«he«,  i"  4^ 
amount  of   resistance  oflered  bj  ibe  Tl;^« 
fonis,  iii.  4.37. 
velocity  of  (ishes,  iii.  43S. 
powers  of  flight  of  fish,  iii.  429. 
muscular  p«iwer  of  the  salmoo  in  ipnnc"'Of  ""^^ 
the  air,  ii.  <Vi. 
digestive  org 'US.  s   .'500. 
<rsophagu$,  $.  3(X). 
sfoniaeh.  s.  3<)"». 
intestine,  s.  31/0. 
apjiendice*  pyloricsp.  ••  SOO. 
teeth,  iii  <J75;  iv.  873. 

in  Cycloslnmatous  Fishes  iii-  ^^  ^ 

position,  form,  mode  of  implantation, so^*-*^' 

lopment,  iii.  977  ;  iv.  87S  8S0. 
examples  of  jicculiar  dentition,  iii  S7S. 
<'yprini<tap,  s.  979. 
S'ari,  iii.  979. 

Ditx'ons  and  Tetrodons,  Hi.  980. 
S.iw-tish,  iii.  9SI). 
substance  of  the  teeth  of  fithea,  iv.  ^« 


GENERAL  INDEX. 


839 


fermiem  —  eomiHaud* 

longm  nuKle,  iL  SSS.  3S7 :  iiL  131. 1S& 
action  and  relation*,  hi.  138. 
tendon  of,  I,  149.  1A2. 
tcrtliu  miucle,  il.  SM  \  Ui.  131.  LU 
rlUtiona,  Hi.  137. 
artion.  ill.  138. 
tendon  of,  i.  149. 
Pnpfkar;  a  genua  of  TunlcaU,  Iv.  1188. 

characteri  of  the  genut.  It.  1188. 
PerwiMtemee  of  the  urachut.  i  SOS. 
Ptnfirmiim  or  twcnt,  icnaible,  L  1S7  \  U.  149. 
oonttituenta  of.  It.  ua 

quantity  excreted  In  twenty^four  houra,  U.  149. 
See  alio  Swcat. 
Prm.  evidences  of  the  high  degree  of  clTliiaation  altaiocd 

by  the  ancient  inhablUnta  of,  xw.  13fl0. 
Pt$  amennua,  I.  485 1  IIL  581. 

equinua,  anatonloal  characters  of.  li.  349. 
PHamrim,  or  Flying  OpOMums,  UK  963. 
PrUunu,  a  genus  of  Marsupialia.  III.  963,  et  $fq, 
characters  of  the  genus,  lU.  963. 
species  of  the.  ill  96i. 
Petmmnu  flaviventer.  III.  964. 
pigrocus,  iii.  9ri4. 
taguanoides  ili.  S94^ 
PHeekUt,  causes  of,  i.  49:2. 
Petite  caiMl  o^  IL  193. 
Pfin-oecipt'tal  suture,  L  7."^. 
Pftro-tpkenoidal  suture,  i.  737. 
PttrmmMtm  narinus  (or  lamprey).  III.  976. 
teeth  and  parasitic  habits  of.  iil.  976. 
respiratory  apparatus  of,  ili.  976. 
organs  of  generation  of,  iiL  1006. 
Peirmal  sinus,  inferior,  or  basilar,  sinus,  L  739 ;  iv.  1406. 
sulcus,  L  733. 

nerve,  superiicial,  IL  554 ;  !▼.  545. 
amall  petrosal.  Iv.  546. 
minor  Amokil  nerve,  11.  555. 
tertius  nerve,  II.  555,  moie. 
POromg  btmnch  of  Vidian  nerve,  cranial  or  superfldal,  II. 


portion  of  tlM  temporal  bone,  I.  733. 
Pqfif'9  patchea,  a.  356.    See  Polliele;  intestinal ;  Stomacb 
AND  IirrasTiiiB. 
In  the  tntesiioc  of  the  giraflb,  c  5361 
gUnda,  Iv.  8391 
PmoM^  reptoductlve  sv»tem  of,  s.  (97. 
Pkmeaekmrms,  or  wart-hogs  of  Africa,  Iv.  870. 
teeth  of  the,  iv.  870. 
See  PACHVDiiaMATA. 
Pkagfd^mic  ulcers  cf  the  tongue.  Iv.  1157. 
PkalntmaU  Joints,  notions  of  the.  ii.  345. 
Pkaltmgtr,  Flying,  mode  of  aight  of  the,  iU.  430. 

organs  of  voice  of  the,  iv.  1491. 
Pkmla$»ges  of  toce,  metatarsal,  IL  341. 

middle,  IL  344. 
ungual,  11.  34.'. 
stnictura  and  development,  IL  349. 
oTfliurefa.  il  5(J.5I0. 
articulations,  II.  507. 
general  chsracters,  ii.  507. 
metacarpal,  middle,  and  ungual  phalanges,  II.  5U7. 
structure  and  development,  Ii.  507. 
motions  of  the  joints,  IL  510. 
abnormal  conditions,  II.  511. 
Pkmlat^tta,  a  genus  of  Marsupial ia,  ill.  96S,  et  neq. 
characters  of  the  nenus,  lit.  969. 
species  of.  ItLSf^fLV^j. 
Pkal4tmgist»  Cookii,  ill.  »(^,  rt  teq. 
Pkmltusia  tntestinalis,  nervous  system  of  the,  Ili.  603, 
Pl^ntt  anawstf ,  vegrtative  system  of  the.  s.  946. 
fluuierosAmla  Oji  mnospermia,  s.  tf46 
Angi<Mp9rmia,  s,  94S. 
nippuria  ▼uigarlfl,  s.  949. 
Orchis  morio.  s.  V50. 
the  anther  and  the  pollen^rell,  i.  951. 
lewiear  of  the  ana'ogies  which  present  themselves  In 
the  history  of  the  development  of  the  reprodiic. 
five  offamof  the  higher  Cryptogamia  and  of  the 
Phanerogamia,  s.  «59. 
1.  analogies  eiisting  between  the  ovule,  the  anther, 

and  the  sporangium,  s.  959. 
9.  analogy  between   the   embryo*sac,   polleD-cell, 
and  parent  celt  of  four  spores,  s.  9ri9. 
oviHin  and  development  of  gem-cells  in  »pcclat  organs 
destined  for  their  reception,  which  are  capable  of 
transformation  into  rtidiments  vf  new  plants,  without 
the  roncurrcnoe  of  two  organs  of  opposite  functions, 
a.S5S. 
Fkmrwm^ai  artery,  biferlor,  or  aacending,  1.  487  j  il.  556 1 
Iii    94H 
pgt»ftrt  pharyngeal  branch.  L  487. 
poatcrior  meningeal,  i.  487. 
origin  md  eoune.  Ili.  949. 
aupcrior  pharyngeal,  or  ptetygo-palatlne,  artery, 
t.  490. 
i«  11    9b8. 
Ivranchcs  of  glotso-pharyngeal  nerve,  H.  4!i6. 

of  vagus  nerve,  •upenor,  lit.  6K5.  h&l.  901. 
inferior,  in.  8K5.  Ktl. 
middle,  of  Valentin.  iiL  68^.  893. 


Pharffmgeal  nerve — eantimmed, 

branch  of  vagus,  superior  lanrngeal,  ili.  686.  893. 

external  branch,  lii.  886. 
Internal  branch,  iii.  886. 
vascular  and  cardiac  branch,  lii. 
887. 
inferior  or  recurrent  laryngeal,  iiL  8b7. 
muscles,  Iil.  105. 
plexus  of  nerves,  il.  497. 
region,  posterior.  III.  589L 
space,  posterior,  lii.  570. 
vein,  111.949;  I  v.  1406. 
Pbaivnx  and  MoiTU,  Ili.  111.  945. 
deflnition,  ilL  945. 
1.  fibrous  membrane.  Hi.  945. 
muscles,  til.  106.  946. 

constrictor  pharyngis  Inferior,  IiL  946. 

mcdiua,  iii.  946. 
superior,  ill.  94& 
styto-pharyngeus,  ill.  947. 
palato.pharjngeus.  111.  947. 
fi.  gcnersi  review  of  the  atfachmenCi  of  the  pharynx, 
lii.  947 

3.  the  cavity  and  Ita  openings,  IIL  918. 

4.  mucous  membrane  and  glands,  iii.  PI8. 

5.  vcssete  and  nerves,  IIL  919.    See  also  Pab  Vaoum  ; 
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mouth,  ili.  949. 
lips,  lii.  9491 
cheeks,  ili.  9S0. 

palatine  aich  and  gums,  IIL  S50L 
gum«,  in.  9ftl. 
velum  palatl.  IIL  961. 
muscles  of,  iil.  961. 

circumflexus  palatl,  111.051. 
levator  palati,  tiL  939L 
palato-pharyngeus.  III.  95t. 
palato-glossus,  lii.  958. 
axygos  uvulse,  IiL  959. 

R lands  of  the  soft  palate,  lIL  9l59L 
s,  or  amygdaUr,  iti.  95i, 
course  of  the  mucous  membrane,  IiL  933. 
functions,  iii.  915.  h53l 

raorbidanatomy  of  the  pharynx  and  mouth,  ili.  954. 
congenital  malformations,  IiL  954. 
foreign  bodies,  lit.  934. 
structural  changes,  iiL  954 
aliscesses,  in.  S64. 
ab»ce«ses  dependent  oo  cariei  of  the  ccr- 

vical  spine,  ilL  583. 
ulceration,  iii.  954. 
pol)pi.  iiL  934. 
pouching  of  the  mucous  membrane,  ill. 

R54l 
cancrum  oris,  IiL  9H. 
calculi  of.  Iv.  83. 

congenital  malformation  of  the,  IIL  76(X 
PAa/yago-staphylinus  ma>c)e,  iii.  939. 

relations  and  action,  iii.  9in9. 
Pkaseofo/e,  a  genus  of  Haniipialia,  111.  259^  tt  »ef, 

charsctrrs  of  the  genus  iiL  i'50. 
Pkateogalr  pencillata,  iii.  959. 
Pkateolarcttti,  a  griuis  of  Mar«upialla.  IiL  965,  ei  ttq, 

characters  of  the  genus,  iii.  i9>5. 
Pka»eolomp$    (wombat),   a    genus   of   Marsupialla,    III. 
967,  rt  srq. 
characters  of  the  genus.  IiL  967. 
Pkatctim  cuspidatum,  developm^at  of  the  aatheridia  and 
archegonia  of,  s.  9.')S. 
develo|Mnent  of  the  fruit,  s.  218. 

spores,  s.  S39. 
Pktisianmt  gallus  (fowl),  nervous  system  of  the,  iiL  628. 
PkinitiM,  or  spigot  animalrules.  Iv.  13. 
Pkitoifina,  a  genus  of  Rutifera,  iv.  407. 

rokea,  Iv.  406. 
PkHndinta,  a  family  of  ftotifera,  Iv.  40& 
characters  of  tlie  family,  iv.  406. 
genera,  Iv.  407. 
PkUhe^Ht^  Iv.  1357. 

various  forms  of.  I  v.  1.197. 
Pkirbitu^  IIL  49.  51):  Iv.  IJHl,  1398. 
plastic  phlebitis,  Iv.  Ii92. 

cauie  uf,  iv.  1393. 
suppurative  phletrftis,  I  v.  13P4. 
obliteration  of  veins,  iv.  lJ<ri. 
healing  of  wounds  In  veins,  Iv.  13!^ 
eflbcts  of  ligatures  on  veins,  I  v.  ISiW, 
uterine,  characters  of  tho  urine  hi,  iv.  ICPI. 
Pkleboittet,  phlelMliths.  or  vein<«tones,  iv.  8a  i4C0. 
chemical  anal « sis  of,  iv.  f9.  14ro. 
origin  and  development  of.  iv.  1 44iO. 
Pkttbatomp,  operation  of,  on  the  veins  of  the  arm,  ii  65. 

syncope  produced  by  the  operation  of,  i.  i98. 
Pk/egwuiMia  dotens,  1. 515 ;  iiL  I^ ;  iv.  Iui4. 
PlU^mmtic  temperament,  iv.  996. 
Pklrgmcm,  I.  513. 

of  cellular  tissue  between  the  conjunctiva  and  sclero- 

tici,  ili.  &>. 
peri* uterine,  s.  68H. 
Pkoen  viiulina,  or  common  seal,  organs  of  volet  of  the,  Iv. 
Itt^l. 
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Pi»cii-.eMilflMirtfif. 
oaophagttt,  Ui.  961. 
ituBuch,  iU.  981. 

pyloric  appendages,  s.  91 . 
httMtiiial  canal,  iii.  UHl. 
uHf  ary  gUnda.  iii.  S62. 
pmcrcaa,  iii.  969L 
ttTcr.  iiL  175. 908. 
renal  organs,  iv.238. 
•plcen,ii!.  963. 
lympiiatlc  ayitem.  ttl.  983. 
offgauf  of  Twpiratlon,  iii.  96n. 
in  Ohcoiu  Fuhca,  iii,  SS.?. 
in  Lophobranchii,  ill.  !«6. 
In  Sturionids,  Ui.  966. 

in  Plagkvcomo  Cartilaginouf  Piibet,  Iii.  966. 
in  CyckMtoinatat  iii.  967. 
in  Branchiottoma,  iii.  968, 
hyoid  apiMiratui,  Ui.  968. 
branchial  cavity,  iii.  968. 
circulatory  system,  i.  646 ;  ui,  9U8. 
heart  iit.  968. 

bulbus  artttriosus  and  branchial  artery,  UL  989. 
Tatcular  tTstem,  iii.  989. 

brancnial  and  aystemic  arterial  Tesacb,   iii. 

969. 
•ystemic  ▼etna,  IiL  990. 
organs  of  respiration  of  fishes,  s.  881  S88. 
air4>ladder,s.88l. 

formation  and  uses  of,  iii.  456. 
nuoous  membrane  and  vascular  system  of,  t.  887. 
thyroid  gland  in,  ir.  1109. 
respiratory  moremenu  of  fishes,  iv.  lOISL 
(respiratory  and  circulatory  apparatus  In  l>pi- 
doolren,)  tU.  990. 
portal  system  of  veins,  iii.  999. 
lateral  system  of  vesaels,  lU.  999. 
Btrvoua  system,  iii.  614.  999 
brain  of  Ashes,  iU.  616.  999. 

weight  of  the  brain  compared  with  that  of  the 
body,  iii.  618. 
ollaetory  tubercles,  or  first  cerebral  maas, 

UL  618. 
ODtic  kjbca,  or  second,  cerebral  mass,  UI. 
ol9. 
eerebrilum,or  third  cerebral  mass,  ill.  619. 
optic  nerves  of  ftshei,  iii.  764. 

Osseous  Fishca,  chiasma  of  the  optic  nerves  in, 

Ui.  7(». 
Cartilaginous  Fishes,  chiasma  of  the  optic 
nerves  in,  Ui.  769. 

olfactory,  iU.  699.  90i 

optic.  III.  965. 

third  pair,  iii.  99S. 

Iburth  pair,  iii.  965. 

sixth  pair,  iii.  996 

seventh  pair,  iiL  996. 

eighth  pair,  iii.  996. 

ninth  pair,  iii.  799.  996. 

seroitd  pair  of  spinal  nervea,  IiL  996. 
sympathetic  system,  iii.  9^. 
nervous  system  of  Branchiottoma,  UL  996. 
ies,UL906. 
smell.  ilL  996;  Iv.  6B9L 
eye,  liL  999. 

sclerotic  coat.  111.  999. 

membrana  argentea,  iii.  999. 

Ins,  iiL  «»9. 

choroid,  iii.  999. 

choroid  gland.  iL  905 ;  Ui.  1000. 

optic  nerve,  iU.  1000. 

falciform  ligament  or  marsopium,  iiL  2000. 

aqueous  humour,  iii.  KJUl. 

crystalline  lens,  iiL  1001. 

vitreous  humour,  iiL  1001. 

nuMrlca  of  the  r}eball,  iiL  1001. 

eyeUds,  UL  95.  1(02. 
auditory  apparatus,  ii.  5.16;  IU.  1009. 

in  Pctromyaoo,  UL  1UII9. 

In  Osseous  Fishes,  UL  lOOS. 

membranous  vestibule  iii.  1003L 
aac  of  the  otolithe,  iU.  lOOl 
otoliihes,  Ui.  10U4. 
•rmlcircular  canal*,  UL  1004. 
auditory  nerves,  iii.  1005. 

•ar  of  Plaglostome  Cartilaginous  Fishes,  UI. 
IOCS, 
ffcoerative  system,  U.  418:  Iii.  1005 ;  a.  55. 
in  Cyclottomata,  iii.  1006. 
In  Omcous  Fishca.  Ui.  lOOfl 
In  Plagiosiome  Cartllaginoua  Fishes,  Ui.  1007. 

male,  liL  1007. 

fcmale,  ill,  10081 
in  Syngnatbldw^ll.  lOia 
ova  or  Osoeous  Fishca,  a.  nS]. 

acructure  of  the  ovarian  ova,  s.  [98]. 
yolk  substance,  a  [993« 
germinal  vesicle,  s.  [M^l 


PisCBS — amiimued. 

external  forms  of  ova  of  Cartilaginous  Fishes,  %,  51. 
spcrmatoaoa  in  fishes,  iv.  463. 
urinary  apparatus,  UI.  1011. 
renal  capsules,  Ui.  1011. 
animal  heat  of  fishes,  ii.  649. 
periodical  migration,  iii.  la 

the  migration  of  the  cod,  mackarel,  thunny,  her. 
ring,  salmon,  Ac,  iii.  1 J. 
luminousneas  of  fishes,  iii.  198. 
dormant  vitality  of,  iU.  157. 
PUefcola,  ovum  of,  s.  117. 
Piti/ifrm  bone.  U.  505. 

articulations  of  the,  II.  506. 
PiteA  of  the  human  voke.  Iv.  1475.  1485. 
Pitkeefa,  a  genus  of  Quadrumana,  i v.  91 1  ,<f  $eq.   See  Qua- 

DaiiMAIIA. 

characters  of  the  genus,  iv.  811. 
PUuUary  body,  UL  70a 
colour,  iiL  7(^. 
earthy  concretions,  Iii,  703. 
position  and  connexions,  iii.  703. 
sice  and  weight,  UL  703. 
structure,  Ui.  703. 
fossa.  1. 796. 

membrane,  IU.  790 ;  I  v.  6156L 
or  anterior,  surface  of  nasal  bone,  U.  819. 
process,  iii.  673.  70& 
i>lac0wta,ii.  494;  s.  715. 
normal  anatomy,  s.  715. 
form,  s.  715. 

dimensions  and  weight,  s.  715. 
fo»tal  surface ;   amnion ;   chorion ;   fortal   blood- 
vessels, B.  715. 
uterine  surfkoe,  s.  716L 
circumference,  s.  716. 
substance,  s.  717. 
tufU  and  viUi,  s.  717. 
terminations  of  the  foetal  vessels,  s.  718. 
decidua,  s.  718. 

terminations  of  the  maternal  vessels,  s.  719. 
development  of  the  placenU.  ii.  455 ;  s.  719. 
of  the  foeul  portion,  s.  719. 
of  the  maternal  portion,  s.  790. 
fVinctions  of  the  placcnu,  s.  791 . 
congenital  abnormal  conditions,  iv.  946. 

separation  of  the  placenta  into  lubes  or  cotyledona, 
iv.  916. 
PtagkMoma^  a  fkmily  of  Fishes,  iii.  936,  et  teq, 

characters  of  the  family,  iii.  95d. 
Plague,  syncope  induced  by,  L  797. 
Ptmiuuio,  a  gentia  of  Eotocoa  of  HttUer,  ii.  116.    See 
Enrozoa ;  Stertimmlka. 
lactca,  a  species  of  parasite,  Ii.  198. 130. 
Planaritt,  a  genus  of  parasites,  II.  198w  133. 

ovum  o(;s.  [119]. 
PUme$  of  the  Ischia,  s.  197. 
P/amta  pedis,  or  sole  of  the  foot,  U.  339.    See  Foot. 
Plantar  arch.  ii.  355. 

artery,  external,  II.  355. 
internal,  ii.  SjJ. 
fiiscU,  U.  354. 
ligament  of  tarsus,  11.  S43. 
uuicle,  iii.  139,  133. 129. 
action,  iU.  139. 
nerve  for  the,  Iv.  69.  769. 
nerve.  Internal,  iv.  770. 

branches^v.  770, 771. 
external,  iv.  771. 
branches,  iv.  771. 
region  of  the  toot,  U.  353. 

smsibility  of  the  integuments  of,  ii.  334. 
muscles  of  the,  U.  SJ8. 
veins,  11. 355. 

deep,  external,  iv.  1411. 
internal,  iv.  1411. 
PlamU,  respiration  of,  iv.  3tS. 

cellular,  type  of  tlie  process  of  nutrition  in,  Ui.  749. 
sleep  of.  iv.  678. 

sleep  of  leaves,  iv.  678. 
of  flowers,  iv.  678. 
symmetry  of,  iv.  859 

table  of  the  analogies  Hi   the  development  of  the 
dillbrent  classes  ol  i4ants,  s.  955. 
PUutrmm^  den»e,  uf  the  turtle,  uses  of  the,  iii.  430. 

sternal,  of  Crustacea,  I.  7^. 
Plaipptu  anatinua,  or  Omitborhyochuiparadoxu*,  which 


Sitpp. 


micropyle 
develo|iBKnt, 


PS,  s.  ran. 
.•Cwif-fi 

ent,  a.  [108], 


IM}. 
[104). 


See  MoNora  bii  ata  . 
Platpnmm  myoides  muscle,  1. 463 :  IU  9S6.  851, 839 ;  UI.  566, 

action  and  relations,  tiL  56& 
PleetpgmatH,  an  order  of  Kishes,  III.  967. 

characters  of  the  order,  iii.  957. 
Plftkora,  causes  and  effccts  of,  L  416. 

periodical  in  women.    See  MetutnuUian. 
PUiiaA,  iv.  1. 599. 593.  816. 
mediastinum,  iv.  1. 
Iigamentum  latum  pulmonis,  iv.  9. 
pleura  pulmonalts,  iv.  9.  10J5 ;  r.  C5S. 
costalb,  iv.  9. 1035. 
diaphragmatica,  iv.  S. 
parirUlis.  a  956. 
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rtlatioii>  of  the  diaphragm  to  the  p!eura,  ii.  4. 
sottoning  of  the  pleura,  iv.  7t'8. 
Pleuritix,  iliaractcrs  of  the  urine  in,  iv.  UOl. 

caseji  of,  in  the  futiiS'  in  utero,  ii.  d/J. 
riciironrctcs,  a  tannly  of  Fishes,  iii.  ().'>7. 
Plitin>tri)ihn.  A  ^'cnus  of  Hotifera.  iv.  4^>J. 
J'ltxtis,  lobular  biliary,  iii.  1(38,  WX  WS.  JO'2  ;  iv.  431. 
j'/(xusrs  of  nerves,  in.  .v'JJ. 
Phjits  an<l  Plexuses  of  nerves  in  particular  :  — 
aldoniinal.  (»f  ^yn)path^•tie,  s.  4^8. 
aortic,  iv.  !tS'.';'s.  J'JU.  i.U>. 

ii;fi-nor,  s.  .'jj'.^ 
a\ill.iry,  ii.  3'il  ;  iv.  7.^'J. 
braihial,  i.  ;><iS  j  iv.  4o5.  754.  818. 
rardi.ic,  s.  VZl . 
carotiii,  infernal,  s.  A'2Ci. 
external,  8.  42i). 
cavemou-,  <.  lilii. 

cervieal,  i   ;-oS.  743  ;  ii.  555;  iii.  571. 
iletp,  iv.  7.V.'. 
posterior,  iv.  751,  752. 
choroid,  iv.  ii25. 

of  brain,  iii.  (Tiii. 
ol  the  /burth  ventricle,  iii.  r»ni, 
of  the  lateral  cerebral  ventricle-!,  iii.  (»3t. 
abnormal  condilioiLs  of  thf,  iii.  7'JU  i\ 
cirliac,  solar,  or  epij^as-tnc,  k.  4^'S. 
coronary,  of  iieart,  lt(t,  ii.  ii\\\. 
right,  ii.  olKi. 
superior,  s.  421'. 
diaphragmatic,  left,  .«.  4C8. 

ripht,  8.  42S. 
epigastric,  cu'liac.  or  solar,  s.  4'JS. 
^-.^ngliibrniis  nervi  vagi,  iii.  884. 
j{id.i',  iii.  7.>!t. 
ha-niorrhoidal,  s.  450. 
Iitpatic,  iii.  17+;  iv.  1414;  s.  4.1». 
h\[>oKastric.  iii.  !>1S  ;  iv.  'JSJ  •   e.  4.1'.  (»«iJ. 

inferior,  s.  4'.J1'. 
lumbar,  i.  lU. 
hinibo-abdominal,  iv.  7t'l. 
nusenteric,  superior,  iv.  I'h'J;  8.  -I'-I'. 

inferi«)r,  s.  4-1'. 
of  nintli  pair.  iii.  7'i-. 
esophageal  plexuji,  left.  iii.  S8!1, 

ri^ht,  in.  8SJ. 
]»harynKeal.  ii.  4;'7  ;  iii   I'll', 
renal,  iv.  \'h'2  ;  .s.  4*J1).  .VvJ, 
sacral,  iv.  4.J1'.  7t')5. 
^olar,  cceliac,  or  ejiijjastric,  s    I'JS. 
iiporniatic.  iv.  yS^';  «  -I'jy., 
^pUiiic,  >..  4.''». 
»ym|>allietic,  8.  4'2t>. 
of  llior.o'ic  aorta,  s.  4'J8. 
uterine,  8.  4.)n. 
vc^i(•al.  s.  4  i(K 
Pli\rris<s  of  veins,  iv.  1,>!7.  141^. 
J'texiis  and  I'Luuus  of  vein*  in  particular  . — 
caiili.ic,  great,  ii.  L'ju. 
diploic,  iv.  ]:)KH. 
Jneuiorrhoidal,  s.  ,'581. 
intra-spinal,  posterior,  iv.  1410. 
lobvdar,  iii.  I(i8  ;  iv.  1414. 
pharyngeal  venous,  iii.  *J\'J. 
j)r<isiat:c,  iv.  PJ.U. 
tran.sverse,  iv.  1410. 
uterine,  iv.  141'J. 
vaginal,  iii.  ioT ;  iv,  1H2. 
ve.-ico-prostatic,  iii.  I'iii  ;  iv.  1412. 
Plica  polonica,  iv.  Ui, 

seinilnnariti,  iii.  80.  84. 

in  comparative  anatomy,  iii.  81. 
J'li'^a'  of  uterus,  s.  (I^'.'i. 

Plittt^hshific  bone,  or  vomer,  i.  7C(» ;  ii.  21  ;> ;  iii.  7C5. 
J'lioiiliti/  of  urinary  b!'ul«ler.s  in  one  person,  i.  o*H). 
J'lntrus  p.<r;idn,\uii;,  mode  of  reproduction  of,  fi.  \b. 
Pncinn<it(inutcr,  construction  and  mode   ol"  operation  of 

the,  lit.  31—.).;. 
Pnciofiiitosh-,  s.  tympanites  uteri,  s.  G'.'S. 
Pueii  mode  una,  a  genus  of  Pieropoda,  iv.  180. 

anatomy  of.  iv.  ISO. 
Ptu'iiintitsdsh  ic  nerve,  ii.  o.   534;  iii.  707.  7.>1'.  881.  910 ;  s. 

'.()'.'.      Sie  l'.4ll  VAUl  M. 

branches  of,  to  the  larynx,  iii.  112. 

in  Ibrauieii  jugiilare  <ir  lacerum,  i.  7J2. 

flock*  or  li^bules  of  the,  iii.  Gl'J. 
PneuiHDnia,  s.  'i!»,j. 

ai  ute,  else  of.  iii.  120. 

percussion   sijrns  of  pncumo-thnrax  in  cases  uf  pneu- 
monia, iv.  14"i. 

characters  ol'tlio  urine  in,  iv.  12l'l. 
Pnetiintptiiearifiiifn,  ii.  «i4J. 
Pof/i'x.    Sec  /\m  s. 

J'odopln/rn^  <»r  railiated  foot  animalcule,  i\.  1.3. 
Ptn'phij'ia.  a  tribe  of  ."Nlaisupiaha,  iii.  i.t)>,  et  seq. 
Potufs,  laihrymal,  iii.  hi).  f)l, 
Poiaenille's  iKiMu.-Kiynamoim^ter,  i.  C*\l. 

his    c\i>criincnt»   (>u   the   I'orce   of    Ihe  Mocul    in    the 
artiruvs,  i.  fi'ij. 
Pui.<on  tai.gs  of  strpents.  iv.  i:<Hj_  s^,7_ 

glands  of  >erpents,  iv.  888. 


Poisons,  action  of  certain,  on  the  heart,  L'i^ 

syncope  by,  i.  7^~. 
Polaii/t/y  nervous,  iiL  720  H- 
Pulyarthra,  a  genus  of  Rrrtifera,  iv.  4^4. 
PolycUninay  a  tribe  of  Tunicata,  it.  IIM?,  d  tr^. 
char.icters  of  the  lril>e,  iv.  lil>9. 
genera,  iv.  1189,  IIW. 
PolycliHum,  a  genus  of  Tunicata,  iv.  USD,  tt  «f. 

characters  of  the  genus,  iv.  11***. 
Polydestniiltr,  a  family  of  Myri  ,poda.  iji  34e.  rt  *.j. 
Poli/dcs/fius,  a  genua  of  MynajKula,  iii.  :46,  i(  v  ,• 
PoLYOASTRiA,  a  class  of  microscopic  auiiaalcalci,  l  V • , 
iii.  tX'l  ;  iv.  1 
their  division  into  families  by  Ehrer.bcrf,  iv.  i. 

locomotion  uf  anmialculoft,  iv.  5. 
nutritive  systerti,  ii.  28  ;  iv.  14 :  ».  iryj. 
cilia  in  animalcules,  i.  iBOT. 
dental  system,  iv.  15. 
muscular  system,  iv.  13. 
nervous  svstem  and  organs  of  scnjc,  iiL  'i. ,  -^ 

16. 
secretions,  iv.  Id 

reproduction,  iL  44>S;  iv.  li>;  k  i>. 
ti$siltarous  generation,  iv.  lil 
gemmiparous  reprotluction,  iv.  17. 
sporiferous  reproduction,  iv.  17. 
Poltjiicsian  races,  physical  and  mcnLil  cbaraclcrs <rf tr :, .- 

likJi. 
Pull/pi  organs  of  circulation  in,  i.  654. 
of  the  digestive  canal,  s.  419. 
in  the  heart  and  larger  vc«»cU.  i.  42U. 
concretions  in  the  heart,  iL  ViS. 
of  Die  nose,  iii.  139. 
vehicular,  iii.  740. 
gelatmoU8.  iiL  740. 
fibrous,  iii.  740. 
malignant,  iiL  740. 
of  the  pharynx,  iii.  y54. 
of  the  rectum,  i.  1S7. 
of  uterus,  s.  689— t>l<3. 
'like  tumours  of  the  tongue,  iv.  1157. 
P0L\  IMFERA,  a  class  of  Zoophytes,  L  K* ;  iv.  II'U 
diviikiun  of,  into  sub-cla>M.\s  aiid  taaulie^,  iv.  l[i. 
organs  of  dige>lion  of,  s.  iiyio. 
nervous    aad    muscular    tij»sues    DoC   dLsct^i^«^>  ^ 

S53. 
nervous  system  of  the,  iii.  (501. 
structure  of  the  integuments  of,  s.  494. 
HydrtP  described,  iv.  20. 

extensors  of  the  tcntacula,  iv.  S22. 
Alcyonidffi  descril)ed,  iv.  £♦. 

nutrition  of  the  Aicyoiiidae,  iv.  C7. 
Corallidae,  or  cortical  {lolypc*,  iv.  30. 
Coiallium  rubrum,  iv.  SI. 
Ims  hiiimris,  iv.  S'2. 
Madre|K)ridfe,  MadretthylUdae,  iv.  2SL 

l■'ungia^,  iv.  :>.i, 
IVnnatulidar,  iv.  38. 
Actiniada;,  iv.  38. 
Aulozoa,  iv.  40. 

Tubularidse,  iv.  40. 

tentacular  apparatus,  iv.  41. 
digestive  system,  iv.  41. 
circulation,  iv.  H. 
reproduction,  iv.  42. 

mode  of  propagation,  iv.  42. 

1.  by  continuous  gemmation,  i'  ^- 

2.  by  free  genima%  iv,  4a. 

3.  by  simple  o>a,  iv.  -Iti. 

4^  by  ova  with  a  multiple  ^i'-ei-i.^  ' 

46. 
5.  by  free  gemmation  and  ovi  i  -- 
bined,  iv,  47. 
Tubiporida*,  iv.  47. 

mode  of  propagation,  iv.  47.  4& 
Scrtularidte,  iv.  48. 
Bry«»z«vi,  iv.  50. 

muscular  system,  iv.  5?. 
alimentary  system,  iv.  54. 
reproduction,  iv.  55. 

by  gemm»,  iv.  5a. 
by  ova,  iv.  5y. 

dcvelo|>ment  by  ova,  iv.  GO. 
PoJuphyllia^  a  genus  of  Polypifera,  iv.  3ij. 
Polypituiy  mode  of  reproduction  of  the,  s.  It>. 
ova  or,  s.  p'^rij.     See  also  Polyfi^&ba. 
Polysarcia  adijxjsa,  i.  62. 
Poiyspore  of  red  AlgK,  or  Floridae,  a  221. 
PolystoPtia  pinguicola,   an  entozooo  of  the  hunuo  *«  . 
description  of  the,  iL  151. 
vcnarum,  an  entuzoon  of  the  human  body,  ii  I'^-^  ^ 
Poli/stomum  iutcgerrimum,  a  treuialode  paraainf  *<-^^' " 

130. 
Polyxenida:,  a  family  of  Myriapod*,  iiL  516,  Waff 

characters  of  the  family,  iii.  546. 
Pulyxenus,  a  genus  of  Hyriapoda,  iiL  546. 

lagurus,  iii.  546. 
Pofneruiiana^  a  section  of  Insects  of  the  class  Lrf»«»<-V''''" 
ii.  8o7. 
chajact4;r8  of  the  section,  iL  867. 
Poinum  Adtitni,  i.  70;    iiL  lOi.  11*.  j7J. 
phjsiognumical  character  ot,  iii,  .^7J. 
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i^»whnMlUf,UI.  161. 

Tarinl,  UL  673.  67&  708. 

V«roUi,  U    7»i   li.  fiTa    S7S,    S73;   iU.    673L   678. 
685. 
oOcseof  th«  Dom  Varolii,  ill.  7S3  E. 
fopUtnl  aneurinn,  L  £i6.    See  Aueuritm  ;  AsTBMY. 
aitcry.  it.  943 ;  ilL  48. 

ImnelMi  lo  knee-joint.  Hi.  48. 
tofLtul  nerre,  iv.  768. 
internal,  hr.  GS. 
external,  Iv.  Ot. 
Tfin,  i.  848;  iU.  1S8;  iv.  1411. 

origin  and  eoarw,  Iv.  1411, 1412. 
PofLmAL  Rnoioir  and  Poputkai.  Abtekv,  iv.  GO. 
definition,  iv.  60. 
nutdef,  Iv.  61. 
nerrci,  Iv,  0S. 
popliteal  artery,  iv.  GS. 
varieties,  iv.  63. 
brancliea,  Iv.  64. 
operatirc  relations,  I  v.  64. 
PopUteut  muscle,  iil.  158L ;  Iv.  GBJ. 
relations  and  action.  Hi.  139. 
nerve  for  the,  Iv.  769. 
Porem^ne,  common  (Hystrlx  cristata),  atuitomy  of  the,  iv. 
378,  tt  Btf, 
quill,  of  the  structure  of  the,  s.  478.  4P6. 
Porcmpimt-rai  of  Atara  (Echiioys),  anatomy  of  the,  iv. 

^8.  H  sry. 
Poairaaa.  or  Amor|4iosoa  (Sponges),  1. 108;  Iv.  6L 
deffnition,  Iv.  64. 
division  into  families,  Iv.  65i 
skeleton,  Iv.  66. 

Klatinous  cortex,  iv.  67. 
iUbillty,  iv.  67. 
circuiataou  of  water,  Iv.  67. 
hypotheses,  iv.  6& 


reproduction,  iv. 6Bs  s.  6L 
geanunles,  I  v.  70. 
ova  of,  s.  C1S9]. 
non>existence  of  muscles  in  the,  ill.  53Z 
nervous  system  of  the,  ill.  6itl. 
organs  of  loeoraotion  in,  i.  40. 
Porptta,  mode  of  locomotion  of  the,  IU.  4S3L 
Porrfgo  fkvosa,  Iv.  144. 
Portfli  canals,  iv.  14I4l 
Portal  vein,  iiL  167 ;  iv.  990. 1414 ;  s.  S81. 
veins  which  fbrm  the  portal,  Iv.  1414 
inferior  mesenieric,  Iv.  1414. 
splenic,  iv.  1414. 
superior  mesenteric,  W.  1414i 
trunk  of  portal  vdn.  iv.  1414. 
hepatic  veins,  Iv.  1414. 
anastomosis  of  portal  and  caval  veins,  ill  176. 
vaginal  branches  and  vaginal  plexus,  iiL.  167. 
Intevlohular  veins,  Iil.  167. 
IntMlar  veins.  Hi.  1GB. 
abdocniiial  and  hepatic  origins  of  the  portal  vein,  iU. 

168. 
IbrmatloD  of  the  portal  vein  In  the  various  Vertebrate 
classes.  Hi.  17& 
anastomoses  of  the  portal  and  caval  veins,  iil.  176L 
I7& 
nerve*  of,  iv.  13RS. 
Portkf  dura,  or  fkcial  nerve,  1.  748,  749;  HL  SSL  572.707. 
9(0 ;  Iv.  641 
posterior  auricular  branch,  HL  904. 
digastric  branch,  HL  904. 
stylo-hyoid  branches,  iH.  904. 
media,  or  Intermedia,  of  the  seventh  pair  of  nerves,  iv. 

5i5.&48. 
mollis  or  auditory  nerve,  IIL  707. 
Poftngiute  man*or-war,  I.  39. 46.    See  Acalkpba. 
ParuM  opticus,  H.  18&  198. 
PUisk^  nction  of,  on  protein,  iv.  164, 165. 

and  on  flt>rin,  Iv.  164. 
^0fato,  compo«itioo  of  ibe,  s.  391 

eoosklesTd  as  the  staple  aliment,  s.  394. 

nnd  ns  mixed  with  other  kinds  of  food,  s.  394. 
ravafos  of  the  wire-worm  on   the  potato  crops,  IL 
861,  note  *. 
Poi0root,  or  Hypslprymnus,  a  genua  of  Karsupialia,  UL 

cliaracCcrs  of  the  genus.  Hi.  265,  966. 
Ank4,  recto-vesical,  si  9fi9. 
Pcmcket  of  monkeys,  iv.  808. 

osvs  of,  iv.  9M, 
Pompart't  ligament,  I.  3*.  6 ;  IL  83S.  83&  757 ;  i.  137. 
/*ra(Vft,  nod«  of  progression  of  the,  HI.  436. 
Praying  iQsccU  ( Mantid*),  U.  86k 
Ptrgmmrp^  position  of  the  uterus  at  the  end  of,  s.  648. 

usual  cessation  of  menstruation  during,  H.  440l 

duration  of,  eonstancy  of,  throughout  all  the  raoM  of 
mankind.  Iv.  1341. 

enlargement  of  abdominal  vcina  attendant  oo  preg^ 
r,  I.  IS. 


prcffnancy,  a  predisposing  cause  of  fragility  of  the 
bonea.  1. 441. 

uribe  of  pregnant  women,  characters  of,  Iv.  1894. 
Prrhrmaian  m  food,  s.  397. 

tho  toaffue  as  an  organ  of,  iv.  1151. 
Prrpmert      pnrputldn, lik  91U. 


Prepuce — anUinued, 

fnenum  prseputii,  iU.  910l 
monk's-hoad  prepuce,  iv.  1256. 
preputial  calculi,  iv.  88. 
Prepuimm  clitoridis,  s.  709. 
Pte»byopia,  L  80;  Iv.  1451. 1465. 
cau«es,  iv.  1465. 
treatment,  iv.  14GS. 

presbyopic  spectacles,  iv.  1466, 1467. 
Pre»entatkm  of  the  Retus  in  parturition,  Hi.  907. 
ofthehead.  HL907. 

first  position,  HL  907. 

second  position,  IH.  907. 
oftbefkce,HL90& 

first  position,  HL  906. 

second  position,  HI.  908. 
of  the  lower  extremities— nates  presentations,  iU. 

908. 
cross  presentation,  IiL  908. 

causes,  HU  908. 
Pre-wertetral  fascia  of  the  neck,  Hi.  5G9. 
PHmm^e  vein,  right,  11.  828. 
Pri$ti$  anliquoniro,  or  saw-fish,  rostrum  of,    HL   97. 

96U. 
ProboscidSat  organs  and  mode  of  locomotion  of  th&  Hi. 

454. 
Probotdi  of  the  elephant,  HL  875. 
Proeerui  muscle.  Hi.  728. 
Proceu  and  Processes :  -^ 

acromion,  L  300;  IL  157, 158;  iv.  GOO. 
angular,  external  and  Internal,  L  729. 
aiciformes,  ill.  6B0L 
articular  of  sacrum,  s.  118. 
auditory,  external,  1. 7331 
auricular  or  maxUlary,  U.  813. 
Bxygos  (rostrum).  I.  796. 

of  the  spheroid  booe,  1. 255. 
bMilar,  L  786.  739L 
brevis  mallei,  U.  546. 
eeratohyal,  I  v.  1124 

cerebdli  ad  medullam  oblongatam,  HI.  G93. 
cerebelU  ad  testes,  HL  677.  6b&  GW.  693. 704.  722  O. 
cUiary,  of  choroid,  IL  18a 

of  the  vitreous  humour,  U.  193. 191 
dinirid,  or  posterior  ephippial,  L  726L 
cochlesriform,  i.  734 ;  IL  i44. 
condyloid,  L  732;  IL  215. 
ooncoid,  L359;  IL  157. 
coronoid ,  ii.  G&  215. 

of  ulna,  11.  168. 

structure  of  the.  It.  16& 
cornu.  of  acetabulum,  H.  777. 
cribrirormis,  1. 130. 

crisute  of  the  ethmoid  l»ne,  i.  729, 730. 
cubiUl,  U.  160. 
deoute,  L  251. 
ephippial  anterior,  or  anterior  dinoid,  1. 728. 

posterior,  or  cUnoid,  L  720. 
etbasoidal,  L788;  IL  813. 
femerls,  exterior,  a  16& 
interior,  11.  IGSL 
fhmtal,  i.  789. 
genial,  U.  211 
gracilis,  IL  545. 561. 
hamular  of  lachrymal  bone,  HI.  90. 

of  sphenoid  bone,  1.  787. 
intemus,  or  sustentaculum  cervieis  tali,  ii.  339. 
Jugular,  I.  738. 
lachrymal,  ii.  213. 
lateral,  L  732. 
lantlcularis  incudis,  ii.  5f7. 

development,  Ii.  66n. 

abnormal  conditions  of,  II.  561. 
longus  mallei,  U.  646. 
maUr,  11.  806. 

mammilliform  fibrous,  a.  125. 
mastoid,  i.  734. 

maxillary,  or  auricular,  U.  210. 21& 
mental,  H  813. 

1,1.789,730;  IL  208.  21  a 

or  lachrymal,  of  lowest  spongy  booe,  iiL  91. 

naon,  I.  817 ;  H.  G3  66.  I6i. 

ftactureofthe,  iL69. 

structure  of  the,  li.  163. 
olbctory,  HI.  597. 
ohvaria,  L  788. 
orbital  of  fVontal  booe,  L  730. 
orbiur,  L73I;  U.21L 
palatine,  IL  2QK,  210. 
pituitary,  iU.  671  708. 
primi  genii,  I.  729. 
ptervgokl.  L  727 ;  IL  211. 
scmicircularis,  1.  733. 
spermatic,  H.  841.  844. 
spine  of  the  scapula,  H.  157. 
spinous,  posterior  superior,  il  111 
anterior  superior,  a.  1 14. 
Inferior,  s.  1 15. 

of  the  ilium,  posterior  superior,  a.  1 15. 
anterior  superior,  li.  Mi. 

of  sacrum,  s.  118. 

of  sphenoid,  L7OT,72IL 
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Proeeu  ami  Proeeuet — eonUnmed. 
•t7lold.i.7S4;  it.  1506. 

of  temporal  bone,  1. 7S7»  7S8. 
orulM,ii.  163,16i. 
traniTene  sacral,  s.  118. 
turbinated,  •uperior,  1. 731. 
middle.  L  731. 
of  the  sphenoid  bone,  i.  726. 
▼aginal,  i.  73i. 
venniform,  inferior,  iil.  678.  689, 690. 

superior,  iil.  678. 68& 
vlllus-shaped.  of  alar  ligament.  It.  £S1. 
CTgoraatic,  of  temporal  bone,  i.  791 
ProoMsta,  G.,  summary  of  his  work  on  the  FunctkNM  of 

the  Nenrous  System,  iii.  791  C. 
Procidentia  ani.  i.  I84w 
PaoDucn,  ADTBHTmout,  It.  71* 
definition.  It.  71. 

Group  I.  Solid  adTentitious  products.  It.  7SL 
Clan  I.  Non-plastic  products.  It.  73. 

Sub-class  I.  Saline  precipitates.  It.  73. 

\  1.  Crrstalline  or  amorphous  particles.  It. 

S  8.  Masses,  It.  74 
A.  Calculi,  or  true  calculi.  It.  74. 
a.  urinarr  calculi,  It.  74. 

1 .  uric  acid  calculus.  It.  77. 
S.  urate  of  ammonia  calculus.  It. 
78. 

3.  oxalate  of  Ibne  calculus,  It. 

7& 

4.  CTstin  or  critic  oxide  calculus. 

It.  7a 

5.  phosphate  of  ammonia  and  mag- 

nesia calculus.  It.  SOl 

6.  neutral  phosphate  of  lime  cal- 

culus, IT.  80. 

7.  mixed  phosphates    or   Aisible 

calculus.  It.  80. 
neutral  phosphate  of  ammooia 

and  magnesia.  It.  80. 
bibasic  phosphate  of  ammonia 

and  magnesia.  It.  80. 
phosphate  of  lime.  It.  80. 

8.  xanihic    oxide    (uric    oxide, 

xanthin,  urous  acid)  calcu- 
lus. It.  80. 

9.  carbonate  of  lime  calculus,  hr. 

81. 

10.  carbonate  of  magnesia.  It.  81. 

11.  urate  of  magnesia  calculus,  ir. 

81. 
IS.  urates  of  aoda,  potassa,  and 

lime.  It.  81. 
13.  phosphate  of  magnesia.  It.  8L 
14w  chloride  of  sodium.  It.  81. 
fibrinous  calculus.  It.  8L 
renal  calculi.  It.  81. 9S6, 
calculi  of  prostate  gland,  \ew.  8S. 
pneputlal  calculi,  iT.gg. 
h,  lachrymal  calculi,  it.  88. 
e.  nasal  calculi,  it.  89. 

d.  frontal  sinus,  calculi  of.  It.  88. 

e.  calculi  of  mouth.  It.  89. 
/.  saliTary  calculi,  W.  83L 

of  parotid  gland,  It.  89L 
oftceth.  It.  83. 
tonciU,  calculi  of.  It.  83. 
pharynx  and  iMOpbagus,  It.  83. 
i,  gastro-intestlnal  calculi.  It.  83L 

animal.    TccHable.    and   inoiw 
ganic  nucld  ot^  It.  8L 
k.  bilUry  calculi.  iT.  6& 
i.  pancreatic  calculi.  It.  86 ;  a.  1I9L 
aa.  seminal  calculi.  It.  K6. 
«.  mammary  calculi.  It.  8& 
e.  TAirinal  and  pudendal  calculi.   It. 

86. 
ft,  uterine  calculi.  It  86. 
B.  Ccncretions,  or  Paeudo-C-aJculi,  It.  86. 
a.  eiemcntary  cell.  It.  8& 
h,  (igptal  (pctnfartion),  iT.87. 
c.  placrnlal.  It.  K7. 
d  Taacular,  it.  87. 
arteries.  It.  87. 

1.  parietal— ealcarcooa  dcpo. 
sttinn   in   the    ooala    of 
aiteriesL  It.  S7. 
1  central— arteffolitlia,  Vw,  88. 
▼cius.  It.  (M. 

1.  parietal.  It.  89l 

S.  central  -.  phlcbollths.    It. 

t.  lymphatic  and  lacteal,  It.  fla* 

/.  in  the  serous  and  synovial  cstUIm^ 

It.  sa 
m.  In  the  fibrous  membranen.  It.  90l 
A.  crrrtiral  concrrtion*,  ir.  <a>. 

i,  uterine  concretuws,  iv.  UU. 
k.  pulmonary,  ir.  <^\. 

L  arthritic,  it.  90. 
H.  cutaneous.  It  vO. 


PmooucTi,  A  DTCirnnacii — 

Cub-clan  IL  Animalbed 

1 1.  Protein  eempoiiftds,  it.  sl 
A.  Attwmco,  It.  91. 

inlte 
9L 


iT.fL 


If. 


taral  state  of  the  Uoo4,  n. 
9L 


scatosof  the 
iT.9t 


ansan 


•dmiature  ef  gcntai  pc^ 
ducts.  It.  99. 

CBOSC,  W.  9i. 

h-  albumen  nta^nai,  ir.  91. 
B.  Fibrin,  It.  98. 

«.  in  the  seocdenst  it.  SI 
C  Caacin,  It.  94. 
D.  OlobuUn,  It.  94. 
\  f.  Fat,  It.  «H. 

A.  >atty  infilCration«lT.94. 

«.  in  the  liTcr.  It.  94. 

Il  in  the  p^ncwaa,  it  0. 

c  in  Che  ■amms.  tT.  S& 

4l  in  the  kidney,  it.  96. 

e.  in  the  tcatide.  It.  9& 

/.  In  the  lunK^  it.  9&. 

g.  artenca 


A.  musdca.  It.  96. 

1.  Toluvtary.  It.  9L 

9.  involuntary,  IT.  96L 
I.  tcndosw,  IT.  SS. 
k.  nerrea,  \tw.  96. 
L  bonea.  It.  ««. 
m,  in    adTi 

97. 
B.  FattymmtnveacntadiBtWft-^ 

or  se^Hfiosd  stale,  it.  ff  • 
«.  in  the  nrine^  it.  9S. 
A.  in  the  tecna,  It.  97. 

c.  in  the  aaltra,  hr.  97. 

d.  in  the  sweat,  i«.  97. 
C.  EncTsled  fisla.  it.  97. 

atbem«fiwMfcnwlauK.«*''p" 


1 


analyais  ofencyiUd  M^ ««  .  • 
O.  Cbolestetic  lata.  It.  98. 

in  himanra,  tv.  9L 
In  gniuWs»  It.  St. 
in  patciies»  iT.  A 
lnscnlns»iT.9a. 

derteiniinisnt  afmaiMtf  «-•> 

lestnmonM*  It.  89 
I  3.  Sugar,  It.  «& 

saccharine  diabcCca  It.  9!L 

theoriea  of  Che  |iifciiip  d,  * 
99,  lOQ. 
Clan  11.  Plastic  MnduBia,  It.  XO. 

Sub  dan  L  Blaslcmal  farmaikM,  It.  N4 
physical  natsre  of,  nr.  JOl. 
ohemlcai  eatMta«istk»  of  it.  IOL 
potential  qualitWa  of  diAtenl  Mirtcn*'^ 
iT.  109. 
Order  1.  Deporfta*  or  mm-mmA  kr^ 
iT.  IQS. 
1.  lyphona  Hyp  nit.  It.  MB. 
9.  tubemdom  liiwiin.  «r  tt*r■'^ 
It.  IOC 
i  3.  pntnlent  rtfpwH,  or  pas,  i«  :* 
Itsvor  pwta.  It.  Ill 
fua  cospsncles^  it.  lit. 
analyaca  «f  pna,  it.  Ill 


I 


»H 


It.  114. 


IT.tU 


iT.  lU.  IW. 

IT.  IHL 


IS.  dinhtkfrita 

nhte   ' 
vhile 

IT  lUL 
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&ib-clMt  I.  Ofder  II.  growtlM,  or  •tromal  formationi. 
It.  11& 
dcDMDU  ofgrowthf.  It.  118. 
«.  f  raoulc*,  iT.  118. 
*.  cells,  iT.llSL 

contents  of  oells.  It.  tl9. 
r.  nudei  of  c»ll*i  It.  119> 
A  flbrlls.  It.  119. 
physiology  of  growth.  It.  isa 

mode  of  ortgla  and  Increase,  It. 

180. 
decay  of  growths.  It.  181. 
remoTal  of  growths,  W.  181. 
cicatrisation  of  the  ulcerated  sur- 
faces of  growths.  It.  181. 
local  and  distant  reproduction  of 
growths.  It.  18L 
chemical  oompoaition  of  growths,  It. 

181.  188. 
pathology  of  growths,  It.  188. 

effects  produced  bT  growths  on 
surrounding  UMues,  It.  188. 
mechanical,  It.  188. 
Tlul,  It.  188. 
conditions  of  localisation.  It.  182. 
Inoculabllity  of  growths.  It.  184. 
8tth*order  I.  Non-lnnltratlng  growths. 
It.  185. 
of  protein  basis,  It.  125. 
*  1.  hwmatuma.  It.  185. 
8.  sarcoma.  It.  186L 

3.  cystoma.  It.  187. 

4.  angeiectoma.  It.  187. 

5.  melanoma.  It.  188. 
offatbasU,iT.  189. 

II.  lipoma,  IT.  1S9. 
8.  steatoma.  It.  laa 
S.  cholesteatoma.  It.  ISO. 
of  gelatin  basis,  it.  ISO. 

II.  fibroma.  It.  Ija 
8.  cnchondroma.  It.  198. 
3.  osteoma.  It.  134b 
of  undetermined  basis.  It.  135. 
colloma.  It.  139. 
Subunder  II.  Infiltrating  growths.  It. 
106. 
cancer  or  carcinoma.  It.  136. 
Order  III.  PSeudo-tistuca,  It.  138. 
induration  matter,  It.  138. 
simulating   the   natural   tissues.    It. 
130. 
extra-TascuUr  tissues.  It.  1391 
epitheUum,  It.  139. 
nail.  It.  139. 143L 
cartilage.  It.  139. 
simple  Tascular  tissues,  It.  140. 
cellular  tissue.  It.  14a 
serous  tissue.  It.  140. 
fibrous    and    elastic 

tissues,  IT.  141. 
osseous  pseudo-tlsstM.  It.  141 . 
nerTous  pseudo.  tissue.  It.  141, 
blood- TCMcl,  It.  141. 
erectile  tissue,  It.  148. 
lymph  Tcssel,  it.  148. 
ftbruus  and  tpctagf  cartllsgc. 

It.  148. 
hair.  It.  148. 
tooth.  It.  148. 
cutaneous.  It.  143. 
mucous,  IT.  143. 
glandular.  It.  143L 
muscle.  It.  143b 
unstriped  fibres,  It.  143. 
Sub-dsss  IL  Ocrm-formatloos,  or  parasites.  It. 
143. 
Order  L  Animal  parasites.  See  EirrosoA. 
Older  II.  Vegetable  psradtes.  It.  143. 
Grovip  II.  Liquid  adTentiiious  products.  It.  144 
Group  111.  Gaseous  adTentiiious  products.  It.  14& 
Ffi^imdm  art«ry.  Inferior  brachial,  i.  817.  465. 
aaperior.i.8I7.  46& 

musctthMpiial  branch  of  the,  1. 817. 
dltorldls,  s.  713. 
MBDoHs,  ii.  844. 

general  retotloiia,  11. 845. 
origin.  IL  M5. 
branches,  ii.  84& 

1.  external  drenmflem,  U.  94^ 
m»  ascending  branch.  It  84A. 
4.  descending  branch,  ii  64& 
c.  circumflex  branch,  il.  847. 
S.  internal  dreumflex,  ii.  947. 
3.  perforating  arteries,  ii.  84H. 
first,  second,  and  third,  U.  848. 
operations  oa  the  proAuda  artery,  iL  857. 
T«l«.  It.  1418. 
Pn>^mmtMemM  crania.  It.  1.181. 

#»r<nii  I'ssiwr  motion  of  animals.    See  Monoif,  AmxAL. 
itUapana  aoi.  or  procidentia  anl,  i.  1S4. 

recti,  dcrelopmeot  of  the  rectum  In,  I.  180. 
of  the  ta^ue.  It.  1158. 


uteri,  fklMng  of  the  wanl^  or  bearing  down,  s.  684b 
dcTelo|iment  of  the  rectum  in,  L  180. 
a  form  of  spurious  hermaphroditism,  11. 690. 
cases  recorded,  il.  690. 
▼edcsB  urinaria  InTertse,  It.  aSfi. 
i^romomtenf  of  the  sacrum,  il  187. 
of  tympanum,  il.  531. 549L 
grooTe  or  canal  of,  ii.  543. 
PromaUam   and   supination  of  hand*   how  ellbctcd,  il. 

164. 
Promoter  quadratus  muscle.  11.  36BL 

radii  teres  muscle,  Ii.  63. 368. 
Prvpago  clnerea  interna,  iiL  738. 
Propenaiiiet  of  animals  aenerally,  L  144. 
^rortMton,  or  toothed  rolling  animalcule.  It.  13. 
PnoerATX  Gland,  a  489;  {11.938;  It.  146. 

form,  position,  and  adiaeent  risoera,  ill.  9SS ;  It.  146. 
levator  prostata,  it.  147. 
ligsmenta  pubo-prostatica  media  et  latoralia.  It. 

147. 
UTula  Tcslca,  It.  149. 
Tetico-prostetic  plexus  of  Telns,  IIL  931 
intimate  strudure.  It.  149. 
liquor  prosUtieus,  II.  456 ;  It.  150. 
sinus  pocularis.  It.  151.  1946. 
uterus  cystoldet.  It.  151. 
derdopment  of  the  prostate  and  Tesicula  prostatlca, 
iT.  151 
question  of  a  prostate  In  women.  It.  1865. 
Ainctlon  of  the  prostate  gland,  ii.  459 ;  It.  151 
morbid  anatomy,  ill.  934 ;  It.  154. 
hypertrophy,  it.  154 
atrophy.  It.  156. 
inflammation.  It.  156b 
abscess.  It.  156. 
ulceration,  It.  156. 
tubercleh  It.  157* 
cancer.  It.  157. 
softening,  It.  718. 
fibrous  tumours.  It.  1.17. 
cystic  prostate,  iv.  157. 
prostatic  concretions.  It.  151 
prostetic  calculi.  It.  88. 159. 
analysis  of.  It.  159. 
comparative  anatomy.  It.  IflOL 
pcostete  in  Mammalia,  It.  IOX 
in  the  ape,  it.  IBOl 
In  the  tarsier,  It.  163. 
in  the  galeopithed.  It.  IOGl 
in  the  roussette.  It.  160. 
In  the  dot  mouse.  It.  160. 
in  the  hedgehog.  It.  160. 
In  the  mole.  It.  16a 
in  the  liear.  It.  160. 

in  the  otter,  weasel,  and  marten.  It.  170. 
in  the  Ichnrumon,  It.  lOfV. 
in  the  dog  and  cat.  It.  160L 
in  tlie  hyena.  It.  lOU. 
in  the  marmot.  It.  160. 
in  the  rabbit,  iv.  160. 
in  the  squirrel,  iv.  160. 
in  the  rat,  iv  1(U. 
in  the  agouti.  It.  161. 
in  the  guinea.pig.  It.  161. 
in  the  elefthant.  It.  161. 
In  the  wild  boar.  It.  161. 
In  solipfdes.  It.  161. 
In  ruminants.  It.  161. 
in  the  stag,  axis,  and  hoflUo,  It.  Itil. 
in  the  chamois.  It.  16L 
in  the  seal.  It.  161. 
in  the  cetacea,  It.  161. 
In  the  marsupial  sub-dass.  It.  161. 
in  the  opossum,  it.  161. 
in  the  wombat  (doubtful).  It.  161. 
among  amphibious  reptiles  are  found  glands  ana- 
logMS  to  the  prostate.  It.  161. 
prostetic  portion  of  urethra,  Ul.  9^4. 1846. 
Pbotxin,  It.  163. 

analysis  of  fibrin,  albumen,  and  casein.  It.  168. 

triioxide  of  protein.  It.  16i. 

binoxide  of  protein.  It.  168. 

third  oxide  of  protdn.  It.  16S. 

action  of  chemical  sgente  on  protdn.  It.  16S. 

protein  and  chlorine,-^diloroprotalc  add.  It.  165, 

164. 
protein  and  nitric  add,  —  xanthopratdc  add.  It. 

164. 
pcoidn  and  sulphuric  add,..4u]phoproteic  add.  It. 
164. 
sulphoblproteie  add.  It.  164. 
protdn  and  hydrochloric  acid.  It.  164 
protein  and  potesh.  It.  161. 
erythroprolIU,  It.  164. 
pruttd.  IT.  164 
leadn.  It.  164. 

nltroleucid  acid.  It.  165. 
natural  modifications  of  protdn.  It.  161 
fibrin.  It.  Ito. 
albumen,  Iv.  1^7. 
CAsdn,  iv.  lOH. 
globulin  or  crystalline,  it.  \cq. 
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Parotiij  Rkcios  —  con/iHUiii. 

\ciiis,  lii.  'ii;. 

liin;»<u<il  ami  inlornal  ni.i\illary,  iii.  IX)o. 
|Mi>;(.'ru)r  auricular,  iii.  '.*i;J. 
traiivvc'r>o  laiial,  in.  [K'.i. 
cxtt'iiial  jugular,  iii.  IKXi. 
ncrve^,  lii.  lljJ 

gicat  auricular,  iii.  <  OJ. 
braiiclu'>,  iii.  i'iU. 

auntular.  bupcrfioial.  iii.  903. 
cift'P.  ill.  lAIJ. 
nuri'-uln. temporal,  iii.  [■Ui. 
bujK'i  hci.il  temjioral.  iii    I!)- 

auricular  hi  audi,  lii.  iK)i. 
porlio  ilura,  in.  I'c  i. 

poiurior  auruul.ir,  diga»tric,  and  sljlo-hyoid 

braiulit'-i,  lii   !«>i 
tem|><ir(»-rtcial  division,  iii.  «H»4. 
rcrv  ico-ldcial  lllVl^iun,  ui.  ix.4. 
lymjih.ific  ►.'LiihI'.  mi.  1.1/t. 
J'ti' L'tiintu/i.  till-,  s   .'>'.'>. 

stnicture  and  licvr'dp^ncnt,  s.  .'/J3. 
alMioriiial  Ntatc,  s.  ."»I'7. 
Pan  of,  its  inoJc  olchiubiUjj  and  apparatus  for  prelicnbion, 
111.  4.)1. 
cxcliiis  «»',  iii.  !>7. 

vocal  Kf^Miii  ami  voice  of  tlu',  iv    ].VX». 
Parrot  ji.S''i('>.  liciital  appar.»tu»  of,  iii.  ;»7y. 

tocili  ol  the,  iv.  S71.  bTS. 
Pnr/^icuot^riu  sis,  8.  37. 
l*.\Kii  HI)  n»v.  >Ik(  iiA.NisM  or.  iii.  9i'4. 
ill  the  lower  •mill  .d.'i.  lii.  \nn. 

altitiiiic  aii.l  poMtion  oi  I  he  fu-tiis,  iii.  LHXj. 
ill  the  hum. Ill  ^ul.J^1■f,  lii.  !'(I7. 

prc.M  lit  itioii  ol  the  htail,  iii.  lKi7. 
fir^t  po.>.tioii,  iii   '1)7. 
second  p<)vitioii,  iii   '.'i}~. 
prc.-eiitatioii  ol  the  f.ii-e,  ui.  IX'S. 
tir>t  po.»ilion,  ill.  '►  iS. 
.second  poNilioii.  in.  !H)"<. 
prcseiitatioii  of  the  lower  extremities,  iii.  IKjS. 
(  ro-->  prcciilatioii.  in.  :n  h 
rm'cli.uiiMU  ol  the  pciVis  iii  p.nturition,  s.  I  M). 
chaii;:c>  III  the  uterui^  alter  putunlioii.  <.  tl'J>. 

pro«  e»s  of  involution  ol  tin-  jjrax  el  uterus,  8.  653. 
cliaii^e-*  III  dimen^ioiiN  .iiiil  weight,  s.  (i.>J<. 
Hit t.onorplioM;.  atid  ie-.toratioii  of  the  component 
ti  siie>.  h.  tii!>. 
ofVico  {.f  the  uterus  in  pirturilion,  s.  G~*2. 
jicner.il  sketch  ol  the  la!»(»ur  p;occ<>.  s.  f)72,  (T73. 
jH-n-laltic  action  ot  ihe  uttru>  <uul  itK  eause,  s.  fi73. 
rh>  thinic  aciion  of  the  uleru-i  ami  its  caut.0,  e.  ♦374. 
iiiMui'iice  of  the  didereni    nervous   CLiitrc*   upon    the 

uterus  in  pir  u  it  on.  s  d,.*. 
the  «  xiitiiiu:  caii>e  ol  l.diour.  .<».  fi77. 
pait    taken  by  the  abduminal  muscles    in    promoting, 

i.  17. 
immeili.tte  ai:t'iit  <if  expuNion  in.  iii.  7-1  L. 
inrlueiic-e  of  the  oUii^uely  coidr.tcted  pelris  Upon  par- 

t urii Kill,  <.  Ci'J. 
patholo^M)  a!  eoiuhtioii  uf  the  uteius  aHcr  parturition, 
s.  7<'J. 
irre^juiar  contraction;  liour-^daxs  coiitraction  (ar- 
rested peri»f.dlir  actioir,  .s.  ToJ. 
im-oni|ilete  and  retauled  luvolulum,  •.  7U-. 
I'uerperal  intiaminalioiis,  s.  TuJ. 
emio-mef  I  itiK.  s.  7i'"- 
luetio-|ihleliitis.  »>.  7t'  >. 
metro-peritoniti>,  s.  7UJ. 
bluiHJ-ilvcrases.  ».  TUl. 
Passrn's,  pcUis  ol  tiie.  s.  bil', 
*'  Pti.stcin,  great."  <»I  liie  li-.rsc,  iv.  7ly. 
PatJ  >i.  Ol  Kuee-|)aM,  ii.  ItiS, 
ile\clopuieiit,  II.  loS. 
lurm  and  po.Mtiou,  ii.  \Cn. 
httucture.  li.  li>J>. 

|j;iament>  ol,  i.  iJJl  ;  iii.  43,  4t». 
Rurf.ice.i,  II.  lU^. 

lomparcd  wiih  that  of  the  lower  Mammalia,  ii.  L'hS. 
tiatu  C'.  111.  ii','. 
di^io.  .iiioii''.  111.  7  5. 
rui  tine  oi  h>;aiiuiil  of  patell.i,  iii.  7S. 
Patiilti  vul.j:aris  Oi^d"-^'-  nervous  !>y^teln  of  the,  i.  113; 

III.  <"► ' ». 
Patlu.i.i  ncrvc',  ii.  C~i)\  iii.  7o7. 
distill  iition,  11.  .;7i). 
t.ine;  loll,  11.  .".{'.    ~  I. 
(  i:,,'iii  ami  cranud  (ourso,  ii.  'j7". 
.See  al>o  Oum  1 .    ^1 1  -.>  I.I.n  oh    Mil'. 
J\tuiii/i,  tir  pan»e,  of  linininaid  a.  ii.  11  ;   «    .";V*). 
J'iii  ilio:iy  or  infuinhliuluii  .  ol  rallopiau  tube,  ».  U)!. 
J\iitls,  lormatiou  of,  i.  71J. 
I'tUtiii,  stoii.acll  ot  the,  .*..  '>()). 
J'ti  fni,  or  marsuiiium  ni^:riiiii  in  .Ave-*,  ii.  'J'.V3. 
J'cclcn  .or  scalhip  ,  nerv«iu>  ).)stem  of  tlie,  in.  (>)!. 
J'ri  finrs  of  ocorjuui-..     St.  e  Scor/)/()ii.<. 
J'rcfiiufnitiir/ii.itd.  i\.  :7,i.     .S.e  U  \.>»ri.uoroi>.\. 
Pcctiiu  tis  mu-cie,  s.  l.;7. 

nerves  tii    iv.  7ii  \. 
J'.-i/nr.i/  e.xtreiiiitus  of  M.nr<Mpi.-di,i,  id.  JS  •. 
I\-i/oi;iiis  iiiijur  iiiu-c'e,  i.  '.'17.  ...<:>. 
iiiiiiur,  i,  J.Vi;  iv.  '.7  I. 


Pcdate  larvs  of  insect*,  mode  of  locomotion  cf,  ui  441. 
Pciiutstrum,  mode  of  reproduction  of  tht,  *.  :ii. . 
Pt'dicellina  Belgica,  a  B{>ecie«  of  Polyf^ifera,  iv.  jj. 
miXle  ot  rcpruductiuu  of,  i%'.  JO,  fiU. 
ova  of,  ».  ^j. 

development  of  true  ova  of,  s.  23.  [1273- 
Petlicuiidar,  ii.  bGs*. 

Pcdunculi,  or  crura,  cerebri,  iiL  67S,  679. 
of  cru8  cerebclli,  iii.  G03, 
inferior,  iii.  ti'.'J. 
middle,  iii.  €&j. 

8upcrinr,.i_  proce«sui  rerebelli  ad  teitCB,  or  rerrjTw. 
cerebellar  coininis$urc«,  iii.  ';HJ. 
of  the  pmcai  gland    haltcna'  •.  iii.  iT77- 
PcUia  epiphylla,  vegetative  *}>lem  of,  c.  iiS. 

tir»t  period,  —  gerini nation  u<  the  *{x.res  *■  '^<>3<- 
antheridia,  &.  '2-13. 
archegoma,  t.  '■l^n. 
Beoond  |>eriod,  — development  of  theembrro,  *.'.'•. 
ciiai^Kek  preiiaralory  to  the  dcvciopincot  of  i:^  *,'  .^ 

Pdonaui.  a  genus  of  Tuidcata,  W.  1193.  rt  trif. 
pL-iunnifidw,  a  (amiiy  of  Tun.cJta,  iv.  lii*J,  ct  tt^. 

characters  of  the  family,  iv.  llyJL 
Pelvic  fascia,  ii.  ii3l  ;  iii.  yJ3. 
I'LLVIi,  s.  114. 

detin.tion,  •.  114. 
innominate  l)one,  ■.  114. 
its  otfice.  «.  114. 
•U(K'rior  Iwrder,  f.  114. 
anterior  border,  s.  114. 
inferior  border,  s.  115. 
|io«terior  Ixtrder,  i.  115. 
external  or  femoral  turface,  s.  )15l 

the  acetabulum  or  cotyloid  cavity,  c.  !  .'I 
dekcendiiig  ramus  or  body  uf  ttir  U(.&>,;=,  u 

Uti. 
horizontal  ramus  or  b(»dy  of  the  pubtd  t.  II— 
ascending  rainuviif  the  i-chtuin   i^  11:%. 
di*<cen<iiiig  ramus  of  the  puLi^,  &.  11  •. 
obturator  or  tb>roid  loraint'ii,  s.  ]  .ru 
6ub-|tubic  or  obturator  gro4.>Te,  %.  lid. 
internal  or  |»elvic  surface,  s.  117. 
iliac  tuuero»it>,  s.  117- 
»acral  or  auricular  surface,  •.  WJ. 
internal  diac  fo9.<a,  a.  1.7. 
ilio-pectiiieal  line,  s.  117. 
internal  »tructure  uf  the  innominate  tjooe,  l  IIT 
gacrum,  s   118. 

\U  oUice,  t.  lis. 
ba>e.  s.  U.S. 
apt-x,  s.  lis. 

anterior  or  i>clvic  surface,  1. 113. 
posterior  »urtace,  ».  US. 
lateral  surface*,  s.  115>. 
internal  structure  ui  the  sacrum,  a.  119. 
coccyx,  6.  I'Jii. 

development  of  the  pelvis,  s.  ICO. 
iimoiiiiiatc  lx)ne,  «.  ikO. 
s.icram,s.  120. 
coccyx,  ».  I'JI. 
pelvic  articulations  am!  Moments,  •  I^. 
lumoo-pelvic  articulations,  s.  1^1. 
pro|M.-r  or  intrd-^H-lvic  articalatious,  I.  121. 
sacro-C(HTygeal  joint,  s.  It^. 

motions  of  the  joint,  a.  I£S. 
lacro-iliac  joint«,  s.  K*^. 

cartilages  lining  these  articulatktns,  t.  IiL 
inter-OAseous  ligaments,  s.  l'.2^>. 
su(>erior  sacroiliac  bi^amcut,  &.  lij. 
anterior  ligament,  %.  li'U. 
IHMlerior  sacro-iltac  ligaments,  s  Ifi*. 

the   deep  and  superficial  Layers  of  fi- 
bre*, «,  It^.J. 
ilia  lumbar  ligament,  s.  1\1\. 
great    sacro-scMtic  bcame  t  (Ii,?aiiie.t!'>s 

pelvis  poitticum  ma^^nus  ,  s.  I'.i. 
lei».s<.T    or    internal   sacro-sciitic   I  rra?*.: 
(ligamcutum  pelvu  jxetKum  pi.-^j.-t 
I.  1^4. 
movements  of  the  aacro-ihac  jotut,  a.  1^ 
pubic  symphysis,  a.  1£5. 

anterior  pubic  ligament,  ».  li.'i. 
{•otttenor  pubic  ligament,  s.  1-J5. 
su)Hrior  pubic  ligament,  s.  li'j. 
in  tenor  ur  sub-pubic  ligament.  *.  137. 
movements  of  the  |>ub>c  rympnvMv  t  \.-'' 
obturator  or  thyroid  membrane,  s-  litL 
general  appearance  of  the  articulated  pelvU,  i  1:26. 
its  interior  as|>ect,  s.  |'tt>. 
lateral  aspects,  s.  l:i^tS. 
p<wtei  ior  aspect,  I   lf;>. 
superior  as{)ect,  s.  1:^ 
false  pelvis,  a.  127. 
brim  of  the  jielvis,  1. 197. 
cavity  of  the  true  pelvis,  «.  1S7. 
inferior  aspect,  «    l'J7. 
diirereiicts  of  the  (leUis  in  the  *exc»,  a.  1'^ 

inler.or  r.p  -rture  of  the  male  in-Ivis.  iii.  Plii 
po>ition  and  shafie  of  the,  in.  ^>29. 
axes  of  the  male  pelvis  at  ditlcreat  a^vr^,  la 
yi9. 
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Pmrm  of  the  tcctielei.    See  ScRortni. 
^ruJHtt  fitture  of  oerebcHum,  ill.  688. ' 
PunU^ut  eAisiona  in  the  Ttetua  In  utero,  il  332. 
Put,  or  purulent  depotit.  It.  110. 

cauaet  of  the prixiuction  of,  iU.  754. 

lH|uor  pariiL  IT.  ]J1. 

piM-corpuicIci,  It.  111. 

•naiytet  of  put.  It.  IIS. 

•cni'fluid  roatten  to  be  dlitinguUhed  (torn  pus,  iii. 
484;  It.  114. 

a.  mucuA.  It.  114. 

b.  loftened  filtrin.  It.  Hi. 

c.  epithelial  fluid,  iv.  11& 

proeeu  by  which  pua  ii  fonaed— pyogeneilt  or  tup. 
puration,  iT.  115,  110, 

put  in  the  brain,  iii.  78U  B. 

etnukm  of  pu«  into  the  tub-arachnoid  and  arachnoid 
caTitiet.  Iii.  717. 
PMirtfaetfom,  a  tign  of  actual  death,  1. 807. 
P^enida  tit  lichent,  t.  8S7.  £30. 
PygomeUt  It.  9(19. 
Pyloric  appendaget  of  Athet,  t.  91. 

anenet,  inferior,  t.  3ft&. 
tuperior,  t.  3S& 

pouch,  %,  308. 

%ein,  t.  381. 

■uperior,  a.  927. 
^pbnrt,  functions  of  the,  in  the  proccM  of  digestion,  ii. 
10. 

acUon  of  the.  111.  7S1  L;  s.  315. 

dcrelcpinent  of  the,  %.  40SL 
PifOgtmniM,  or  s«ippuration,  hypotheics  of.  It.  115. 

true  doctrine  of.  It.  116. 
Pyramid  of  Reil,  tit.  691. 

of  iTnpanum,  II.  544. 
i>raiitMfa/ cranium  of  the  Mongolian  race.  It.  132S. 

eminence,  11.  530i 

or  conoid  ligament,  Iii.  104. 
Pgramidmiii  abdomlnit  muicle,  L  10 ;  t.  137* 

nasi  muicle.  ii.  S22 1  iii.  7^ 
relationa  and  ute.  It.  9S2, 
relations  and  action,  iii.  798. 
Pframids,  posterior,  ill.  654.  679.  688.  G83,  684. 

anterior,  iii.  679. 084. 

decussation  of  the,  Hi,  680.  689. 
Pjfrnompeetet,  reproductiTe  system  of,  s.  926.  997. 
PjfTiJvrmit  muscle^  t.  1J7. 

nerTC  for  the,  tL  7t>7. 
PffoiiMt  at  water.brath,  causes  of,  \\l  760. 

sarcina  Tentrlculi  in  the  fluid  of.  It.  144. 
Pgrmamidit,  a  family  of  TunicaU,  iT.  1199,  ft  $eq. 

characters  of  the  family,  It.  1199. 

genera,  iT.  1 199. 
Pfftkom,  anatomy  of  the.  It.  979.  et  $eq. 

its  powers  of  climMng,  Iti.  448. 
Pgmra,  a  genus  of  TuniCAU,  It.  1 191,  et  teq. 

characters  ot  the  genus,  It.  1191. 


Qmadrmhu  feoMiris  musele.  nerTes  for  the.  It.  7C7  -,  s.  138L 
luntborum  muscle,  i.  10;  s.  137. 

fascia  of.  s.  is>8. 
menti  muscle,  11. 9:25. 

telatioos  and  action,  Ii.  9?*il 
Qmtdficept  extensor  muscle,  Iii.  77. 

rupture  of  tendon  of,  iii.  77. 
Qt'ADauM4N4.  an  order  of  Mammalia,  It.  19k 
digestiTe  organs  of  the,  s.  304. 

teeth  oCiv- 917. 
larynx  of  the,  iti.  101 
pancreas  In  Che  Quadrumana,  s.  97. 
thymus  gland  in.  It.  1095. 
organs  and  mode  of  locomotion  on  the  ground,  til. 

4fia. 
conformation  of  the  Quadrumana  compared  with  that 

of  man.  It.  1295,  et  tea. 
Wrberian  organ  in.  It.  1416.  1498. 
diTisloQ  into  8imis(  and  Lemurinse,  It.  195. 
I.  Simi*  (Monkeys),  iT.  195. 

1.  Simiv  Ter»,  monkeys  of  the  Old  WorU,  It. 
195. 
genera  and  species  of  Simi»,  It.  191 
osteology.  It.  ly?. 
nyology.  It.  fiU5. 
neurulogy.  It.  9i>6. 
angeiologr.  It.  fiU8. 
splanchnology,  iv.  tfGH 
9.  CeUnv,  or  monkeys  of  the  New  World,  W. 
«10. 
genera  of  Cebins.  It.  9l(IL 
osteology,  if.  911. 
neurolufy.  It.  913. 
myology,  iT.  Sl3. 
8|AanchoologT,  It.  913. 
II.  Lenurin*,  Prosooiias,  It.  914. 

genera  and  species  of,  It.  914, 215. 
osteology,  It.  916. 
myology.  It.  9IH. 
neurology,  iv.  919. 
splanchnology,  ir.  219. 


QModrupeds,  organs  and  node  of  loeomotioo  of  the.  In 
water,  UL  439.  ^ 

mammiferous,  their  mode  of  progreulon  on  land.  Iii. 

451. 
powers  of  leaping  of,  iii.  475. 
Qiurgga  (Equus  quaccha).  It.  714. 

organs  of  Toice  of  the.  It.  l¥JS* 
QtiiU  of  the  porcupine,  structure  of  the,  s.  478.  498. 
Quimia,  its  power  of  restoring  the  normal  production  of 

animal  heat.  ii.  682. 
Quinsy,  iii.  954. 

lingual,  case  of.  It.  1154. 


R. 

RaWt  (Lepus  cuniculus),  anatomy  of  the,  It.  370,  et  $eq, 

mode  of  locomotion  of  the,  ill.  451. 

nerTous  system  of  the,  iii.  693. 

organs  of  Toice  of  the.  It.  1491. 

urine  of  the.  It.  1281. 

Wcberian  organ  In  the,  It.  1418. 1498. 
Xaeemote  glands,  or  glands  of  Brunn,  s.  361,  3G2. 
Races  of  mankind.    See  V  a  aim  as  or  Mamkino. 

brain  of  different  races,  iii.  6ti5. 
Raekidian  Teins,  or  Tcins  of  the  »pine.  It.  1401 1409. 
Baekitis,  i.  440.    See  Rickets. 

condltimi  of  the  bones  in,  It.  71S. 
RaekUismus  infkntilis,  s.  190. 
Radial  Astbby,  tl.  506 ;  \\.  221. 1407. 

course,  ii.  363. 

its  relatioiis.  It.  22S. 

a.  in  the  forearm.  It.  922. 

b.  bi  the  wrist.  It.  299L 

c.  in  the  palm,  It.  923. 

branches  of  the  radial  artery,  H.  529 ;  It.  22SL 

1.  arteria  radial  is  recurrens.  It.  223. 

2.  arteria  superficialis  Tolsr,  it.  223. 

3.  arteria  anterior  carpi  radlalls.  It.  2?3. 

4.  arteria  dortalis  carpi  radialit.  It.  2^ 
other  smaller  branches.  It.  223. 

arteria  dorsalis  pollicis.  It.  923. 
arteria  magna  seu  princeps  pollicis.  It.  224. 
arteria  radialit  indicts.  It.  aH. 
posterior  perforating.  It.  994. 
Tarietles  of  the  radial  artery,  iT.  226. 
Tarieties  of  origin.  It.  1A!6. 

high  origin,  It.  296. 
Tarieties  of  distribution.  It.  226. 
diseases  and  ii\|uries  of  the  radial  artery,  It.  2261 
aneurism.  It.  998. 
fUte  aneurism.  It.  298. 
Radisd  nerTe.  i.  217  s  ii.  64.  160 ;  iT.  759. 
or  cephalic,  Teins,  ii.  63:  It.  1406. 
cutaneous  braiKh  of,  ii.  3ii9. 
RadiaUs  Indicis  artery.  It.  224. 
Rsubata^  organs  of  locomotion  in  the,  HL  440. 
nenrous  system  of  the,  iti.  &H. 
spermatoioa  in  Radiata,  It.  498L 
Rad».earpal  articulation,  iv.  1 505. 
ligament  anterior.  It.  Iij06. 
posterior.  It.  1SU& 
Ranio^uLifAX  AmcrLAnoNa,  It.  228. 

1.  upper  radio-ulnar  articulation,  tv.  298. 
round  head  of  the  radius.  It.  2VK. 
sigmoid  caTity  of  the  ulna.  It.  tf  £1. 
annular  or  orbicular  ligament*  iT.  229 
synoTtal  membrane.  It.  229. 
morement,  It.  929. 
2L  lower  radio-ulnar  articulation.  It.  999. 
lower  extremity  of  the  radim,  iv.  i^J9. 
lower  end  or  head  of  the  ulna,  iv.  ififil. 
triangular  flbro-cartilage,  iv.  ^LJa 
synovial  membrane.  **  sacciformis,**  It.  2J0L 
morement.  It.  23(1. 

pronation  and  supination,  It.  930. 
disloeatliMi  of  these  joints.  It.  231. 
diseases.  It.  231. 
Radius,  ii.  65>67.  163 :  It.  1505. 
develoiMnent,  II.  161 
form,  II.  163. 
structure,  11.  164. 
surfkces,  iL  163, 161 
tubercle  of  the  radius,  U.  60. 
head  of  the.  It.  298. 

moTement  of,  iv.  229. 
fractures  of  the  radius,  iL  361 
RsmU  ot  lower-Jaw,  ii.  214. 
Ramus  ad  tensorem  tympani,  it.  555. 

anastomoticus  magnus  branch  of  the  brachial  artery, 

1.217. 
auricularis  nenri  Tagi,  II.  554. 556. 
pinnalis  artery,  1.  4V7. 

tympantctis  nerri  glosao>pharyngei,  or  nenre  of  Jaeob- 
son,  iiL  466. 
Rama  temporaria  (frog),  nerrous  system  of  the,  Iii.  620. 
Rauatra  linearis,  nervous  sTstem  of  the,  Ul  6ia 
iUitfiie  artery,  i  483,  486  ;  it.  1141. 

Tcin,  It.  1404. 
Rmmula,  the  disease  to  called,  It.  490.  471. 
Rapkd  of  the  penis.  III.  912. 
of  scrotum.  It.  431 
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B-'ptm-ra.  or  HH*  of  prvr.  L 
chars  *ier«  oftLe  i.  ^^6^ 

Rc9»rr%,  or 


ir.  i;x,«<j 


I 


oTCj 


It. 


hare,  or  lMT.aak«r  (  Ba««isT».,  « 
t«rf  for  the  wnrtcr,  ui  1£. 
ktijoi  J  oC  Che  IV.  JTi.  et  «rf . 

«rthe,  ir.  on.  «f 

ofthe,!*.  J73. 

LIO. 

■Dde  «r  pracRMOii,  L  40 : 
»«1^.  ammmaf  of  the,  :£J.  «<  ary. 
lU  Bode  of  progrTMion.  iil  4«L 
fiui^  0^  tne,  IT.  <^«. 

or  the  sriae  oT  the  W.  IfSl. 
BdHmlus,  a  ^«m  oT  Bu.irri,  it.  4t/4. 

Aif  •  *"  ^^  "  o^- 

bra.D  of  fbe,  iu.  TCI.  { 

oTchc^ni.SiS.  I 

or  proiRMoa  of  the,  ia.  4J7. 

m  akalyao,  lit.  793.  ■ 

Remiuti,  a  gcsiM  of  Mfnapoda.  oi.  516,  €t  9t^  ' 

JKMJMoraBMcaapMBdvrthchewiUorchclvvcrawnali,    . 

ill.  2,  r/  any.  I 

Btaylmrltofrtrhtn  ■!—€■>■.  g7«    8eelidka*i  Rcrao- 

mimu^,  VKCKTAaLc 
Jtecfplacmlmm  et.Th,  iiL  90(1  224. 
Bt-cto-mretkral  ^toee,  l:i.  ^;:^. 

iIocfo-«<rrnir  pcritane&I  fo«a«,  ui  SH.'. 
Betia-weucai  Lan^  lu  S*.': ;  •.  US. 

Umioa  of  the  peMc  Cnaa,  iii.  933. 
fiikia,  IU.  IMS 
pooch,*  5dL 
Jtec<<  ■uMclet,  I  S. 

rtidoariois  luaclt,  i.  8;  ib  157. 
external,  iii.  787. 
internal,  id.  7<^. 
inferior,  iia.  I^Tt. 
UiYtTtat,  iii.  7M. 

actioa  of  the  recti  ■■  ilii.  iiL  TSflL 
r^erre  for  the  recta*  auMclr.  iv.  *;&]. 

■     i-7J2;  ii.  jfil. 
r,  l574:  561. 
BiHcle,  i.  575.  752. 
■uDor.  L7a2;iiL  7;A. 
lilcrali*  muM^  L  7J^  i  iiL  561. 
•.117. 
or  ftraifhc  fut, aaalaay  af  ihc;  L  175. 179;  iiL 
StiG :  *.  268. 
ohg-n,  courw.  Ac^  iiL  98QL 
re  at:ou*,  ill.  9SL 
coata.  111.  9fil. 

oolumsj  of  the  rectim,  iiL  921. 
ftem  anJ  pi  aitioa,  a.  59L 
the  three  portion*  of  the  rectam,  a 
fir»r,  or  oblique,  titwint^  a.  ^41 
micdle,  or  areuate,  nniwiil,  ■ 
third,  or  tcminaL  poti&on,  *.  5G0. 
gtmcture  of  the  lectum,  a.  20. 
arteries,  i.  181. 

niMcIc*  of  the  aniia^  I.  180;  a.  %0. 
tpbinctcr  ani  extcmua,  a.  5f%l. 
InCemiia,  *l  ^^, 
lerator  ani,  a.  589. 
nefTM,  i.  HI. 
Trtns,  I.  IHl. 

laoTemrnta  of  tlie  rectom,  i.  570. 
detecatioD,  s .  570. 

agents  of  the  proerai  of,  i.  180 ;  a.  57(i,  571. 
akrtrh  of  (he  phenomena   of  deCecattoB,  a. 
S71. 
nancotts  membrane  of  the  rectum,  \.  180  ;  i.  57L 
cunienu  of  the  large  iiitcstine.  s.  578. 
pcrrtoneum  of  the   first  portion   of  the   rectum,  iii. 

91-1. 
abnuimal  and  pathological  conditions  of  Chc^  L  61. 61 

Recmrrcmt  artery,  radial,  ir.  223. 
tibial,  iiL  ISL 
ulnar,  Iv.  225. 
anterior.  iT.2S5. 
posterior,  ir.  ttx 
nerrea,lii.  115.  591 ;  ir  816. 

efli-cu  of  the  lesion  of  the  recurrent  nerrca  in  co- 
feebliog  the  voice,  lii.  Wo. 
bfanch  of  iierrus  vagus,  iii.  887,  V9A.  901. 
of  ophthalmic  nerve,  ii.  279. 
of  poeumopaatrtc  ncnre,  s.  SQSL 
Bt4  men  of  America,  iv.  153ft. 

noae,  I1I.7SR.    Sec  N una. 
Retttt>tri  (MoUcilla',  nervous  svstcm  of  the,  iiL6BSL 
Hedumms  aerratua.  electricity  o^  ii.  82. 
Rrtd^  abomasut,  or  cailletttf.  of  Kuminantia,  a.  bSi» 
Bft/t  ot  cor&l,  formation  of,  iv.  5JL 


S<U4 


Ll»i  iv.iM^SSS.! 
iv.8L«S& 

ir.9tt;a.4e 
ir.  23&  23B.  1415. 

IMcswaulOlL 
a.  598. 


hi 
.  Vi 
SIL 
L  A|pB.Ftogi.aBdLfct».a.gl2. 

the  moat  aimple  nrnd.ums  s.  hi. 
AlgK,s^U5. 
the  ftuDd.  a.  215. 
CiTaceg.  a  214. 

tined  ti»  the  purpoae,  a.  3^14. 


S.215. 


%t\ 


Alg».s.21i. 
fnictifieaiai  in  the  Fi 
le  aatiwioaoida  of  the  Fi 
the  juuifufea  of  the 
Algv,  a.  21& 

repraducrton  In  the  (andrsffa- 
chenac««.  a.  iifc. 
in  the  aaprme—is  feroLs.  i.' 


a  S9D. 


isn  likes  |Ik* 

flf  iW 


SIJL 

by 

in  l>camidM.  a  2i& 
in  Zvgncnacc«.  a.  2UR. 
in  Palmoglea  maoneue 
condition  under  which 

among  the  Algs^  a.  22U. 
flanta  obtained  hjr  the 
soovporca  of  Sai^nlc  gnia. 
ductive  offgana  of  aa  cnltrclj 
r^cter,  a  IflH). 
itpmductive  oinaa  of  the  red  A)gv  «r 
a.  221. 
the  Arst  form  ->a  polTipare,  a  01. 
the  tecond  form— a  Ictraopure,  a.  91. 
the  third  form  ~  the  anthewirfurm.  a  iSL 
Rproductive  organa  of  the  Chances,  a.  &1. 

the  anthenduim  of  Chan,  a.  fifcL 
•iimmary,  a  222. 

of  the  t«e  htnds  of  aooaporca.  s.  S& 
of  iooatwwoid  bodies,  a.  tUL 
of  getma  wbow  dstrlniaatnt  is 
the  eoailiinatian  of  t«o  argana.  !*• 
ducttve  ftinctions  of  which  are 
tary  each  to  each,  s.  22J. 

FUagi  aad  Lichcna,  a.  225.  

formation  and  dcvclepaicnC  of  the  fv*  ' 

Fungi,  a  221. 
hasMliiiaporotts  FttngL  a.  04. 

rcr^tacle  of  Orartcr  AmhrialiM,  a  aS 
the  thcca  or  aacas  of  hiogi.  a  225. 

the  aaconhorotts  Fangi    n|«mirt*l  ^ 

Uredincm,a.«26. 
Discomycetes  and  PyriBMiji*j>*  •^ 
rmeatchca  of  MM.  TaU«e.  a  tff. 
formation  and  development  of  Iht  oia  '  ^ 


Ihethallus,*  229. 

the  hjfpothallas,  s.  229. 

the  reccptaclca  nrthm  or  np— afco*  ne 

ffuced,  s.  £0. 
furrc  with  wh«^  the  ■»«»  •^  ^ 

charged  from  the  thccw.  »■  t^ 
anthendia  of  hcfacaa,  Sk  tV* 
pycnidtt,  a.  23U 
•ummary,  a.  2JL 
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EgFlOOOCTKW,  VbOCTABLB  (  ViOlTABLS  OvuM)— COM/tenetf 

ftet  II.  HIgtiffr  CrypCogamlaand  Pbanengunia,  i. 


VMctativt  tTstem  amoof  the  lover  Hepetica^  •. 

flnt  period  — fVom  the  germinetion  of  the 
ipore,  1.  833. 
development  of  the  entheddie,  i.  i^. 
develofiroent  of  the  erchefoiiia,  s.  93S* 
Moond   period  —  firucUAcatioD  of   the  arche- 

fonle,  iw  S34k 
cbeoge*  pre|ieratonr  to  the  derdopmeot  of 

the  fpoie*,  t.  S31 
development  of  the  tpores,  •.  9H^ 
vcgetetlve  cyatem  in  Jungermauoic  fhmdoMe,  •. 
935. 
flnt  period  —  germination  of  the  sporei,  a.  £31 
antheridia.  i.  835. 
arcbegonia,  t.  8d5. 
weond  period— development  of  the  embryo,  •• 

836. 
changes  prqiaraloiy  to  the  deeetaponcnt  of  the 
•porM,a.8J6. 
MoMCisc  837- 

flnt  period  —  germination  of  the  tpove,  i.  238. 
development  of  the  antheridia  and  arcbe- 
gonia, a.  838. 
In  the  genua  Phatcum,  a  838. 
dereiopinent  of  the  iruit,  •.  838. 
oftheipore*,a.  £39. 
Fcrm«  i.  839. 

flrat  period —germination  of  the  mora,  t.  839. 
antheridia,  a.  %Sk 
arcbegonia,  i.  840. 
origin  of  each  archegonium,  a.  840l 
the  embryo^  s.  841. 
^wrangia  and  qiores,  a.  £41. 
Equlaetace*.  s.  841. 

flnt  period —germination  of  the  spore,  t.  841. 
antheridiuni,  a.  Ml. 
archegonium,  i.  848. 
apores  and  aporangia,  a.  848. 
Lyeopodiaeetf,  a.  84i 

commencement  of  the  development  of  the  pro- 
thallittm.  s.  i4JL 
arcbcfonia,  a.  849L 
embryo,  a.  843. 
sporangia  and  spores,  s.  84& 
Hhiaocarpe*.  a  845. 

macrospore  of  Pllularla,  a.  845. 
|irocbaillum.  s.  845. 
embryo,  s.  845. 
sporangia  and  ft|Mras,  a.  846. 
Phanerogamla,  a  846. 

Phaiterogamia  gymnospermia,  s.  84oL 
Phanerogamia  angioapermia,  a.  848. 
HippurU  vulgarU,  s.  84a 
Orcbia  morio,  t,  ^iM. 
the  anther  and  the  pollen-eell,  s.  851. 
review  of  the  analogies  which  present  them* 
aelvea  in  the  history  of  tlie  develop- 
ment of  the  reproductive  organs  of 
the  higher  Cryptogamia  and  of  the 
Phaneragamla,  i.  S^. 
I.  analogle*  eaisting  between  the  ovule, 
the  anther,  and  the  sporangium,  a. 
8j8. 
8.  analogy  between  the  embryo-eac,  the 
polien.cell,  and  the  parent  cell  of  four 
■iiorrs,  s.  858. 
origin  and  develoument  of  germ-celU  in  special 
organs  destinea  for  their  reception,  which 
are  capable  of  transformatioo  into  rudiments 
of  new  planis,  without  ll»e  concurrence  of 
two  organs  of  opposite  functions,  s.  853. 
Appendix.  —  Un  the  relations  which  exist  between 
the  aninul  and  vegetable  kingdoms,  as  regards 
the  Ainction  of  reproduction,  it.  iSJ  ;  s.  85d 
RiFnua.  a  class  of  Vertebrate  Animals,  i.  115 ;  iv.  864. 
deflnltioti,  iv.  8ri4. 

division  into  orders,  (kmllles,  and  species,  Iv.  861 
abdomen  in  Reptilla,  i.  I. 
aaieous  system.    See  Oaasoua  SrertM. 

pdvts  of,  s.  170. 
eslcolocy  of  Cheionia.  Iv.  Cfi& 

plaistrum  or  ventral  cutrasa,  Iv.  fifi6. 
nelvia,  iv.  867. 
booea  of  the  caipus,  Iv,  9S7. 
tttit,  iv.  868. 
tanua,  Iv.  870. 
osteology  of  Ophidia,  hr.  878. 
myology  of  Chehmia,  iv.  873. 

musctos  of  the  neck  and  head,  I  v.  S^X 
of  the  shoulder,  iv.  875. 
of  the  arm,  Iv.  846L 
of  the  ftwearm,  Iv.  878;. 
ofihe  hand,  iv.  879. 
of  the  thigh,  iv.  >G9. 
oftheleg,  IV.  880. 
■7(>I<VT  of  Ophidta,  iv.  Vhl. 

Kim  01  the  spine,  iv.  881. 
ofthe  libs,  iv.  881. 


BsmuA  —  cm^tiimed. 

mtiscies  of  the  head,  iv.  SM. 
anterior  temporal,  iv.  888« 
middle  temporal,  iv.  888. 
posterior  temporal,  iv.  883. 
muscles  of  the  head  of  the  nttlesnake,  iv.  831 
mutcles  of  the  throat,  iv.  884. 
organs  and  mode  of  progression  of  the  Cheionia,  ill. 
445. 
myology  of  the  salamander,  iv.  885. 
miucles  of  the  head,  iv.  )AS. 
of  the  trunk,  iv.  885. 
of  the  extremities,  iv.  886. 
temporo-maxiUary  articulation  in  reptilea,  iv.  941. 
teeth  of  ReptilU.  i  v.  887.  888. 
number,  iv.  883. 
aituatlon,  iv.  883. 
form,  iv.  883. 
attachment,  iv.  883. 
subsunce,  iv.  884. 
structure,  iv  884. 
dcvekMiment,  iv.  884. 
batracnian  modlflcatioos,  Iv.  885. 
poison  fangs  and  polsoo  glands  of  serpents,  iv.  167, 


of  saurlana,  Iv.  889L 
crocodiiia,  Iv.  888.  895. 

development,  iv.  896. 
oftbellaard,  iv.  888. 
of  the  boa  constrictor,  iv.  889. 
prison  lang  of  serpents,  iv.  V90. 
poison  apparatus  of  the  viper,  iv.  891* 
development  of  teeth,  iv.  891. 
tongue  of  reptiles,  Iv.  898. 
dlgcetive  organs  of,  a  864b  30a 
OMophagua,  a  300. 
at««nach,  a  896  300. 
Intestine,  a.  300. 
In  fiatrachia,  s.  301. 
In  Ophidia,  s.  301. 
In  cheionia,  s.  301. 
salivary  glands  of  HcpCilla,  Iv.  438L 
▼iscera,  iv.  897. 

renal  organs  of  Reptiles,  IlL  175 ;  iv.  833. 
thymus  gland  of  Reptiles,  iv.  ia9& 
thyroid  gland,  iv.  1108. 
lymphatic  system,  iv.  3Ca 

lymphatic  hearts,  iv.  301 
venous  system,  ir.  303. 
arterial  svstem,  iv.  301 
organa  or  rmpiration,  iv.  306. 
circulation  of  the  blood,  i.  96.  601  s  iv.  307. 
the  heart,  Iv.  307. 
nervous  system,  iiL  680  j  It.  SbSL 
the  brain,  iv.  30a 
sympathetic  system.  It.  S18L 
organ  of  beanug,  Iv.  31& 
organ  of  vision,  iv.  314. 
appendagce  to  the  eye,  Iv.  314. 
lachrymal  apparatus,  Iv.  31& 
tirioary  apparatus,  iv.  31& 

the  kidneys,  Iv.  31  & 
organs  of  generation,  U.  419. 
male  organs  of  generation,  iv.  317. 
spermatoaoa  of.  Iv.  480l 
female  orjians  of  gencratkm,  iv.  381. 
oviducts,  iv.  :fVt. 
development  of  the  egg.  Iv.  388. 

external  forms  of  dilftrent  egga  of  rcpttlce,  a.  SO. 
tegumentary  system,  Sw  3M.  Ml. 
musk  gland  of  the  crocodile,  s.  385w 

aiuU  glanda,  s.  3SS. 
optic  nerves  o(^  III.  764. 
•yellds  In  Chehmla,  UL  95. 

glandule  of  Harder  in.  III.  98. 
secreting  and  derivative  apparatus  In,  lU. !  8. 
ciliary  moitoo  in  Reptile*,  L  6dB. 
animal  heat  of  Reptiles,  ii.  64a 
JlMrrsorrs  of  brseats.  liL  848.    See  MamiaBT  OLAXoe. 
Eetphratim,  artificial,  L  963, 864. 
RaspiBATioif, organa  of,  s.  858. 

recuiratory  a|inaratus  of  an*mals  generally,  1. 140i  141 
I.  Human  and  Mammalian,  a.  8^. 
dertnitioo,  s.  858. 
lungs,  s.  858. 

in  man,  a  8SB. 
aptom  of  the  lungs,  a.  8S8L 
trachea  In  man,  s.  8&f. 

structural  anatomy  of  the  trachea,  s.  83a 
tracheal  mucous  membrane;  s.  8Sft». 
dha.  SL  WOL 

tracoeal  glands,  s.  SSn. 
flbRNis  structures,  s.  861. 

tracheal  cartilaginous  rings,  %.  8t*l. 
Irachesl  muscles,  a  ]ft  8L 
arteries  of  the  trad'ea,  s.  968. 
bronchi,  s.  81& 

the  bronchi  divide  on  00  eooslant  or 
regular  pUn,  s.  864. 
ultimate  pulmonary  tissue  -lobules    h'Storical 
bibliography,  a  864. 
minute  anatomy  of  the  lobule,  s.  8  6. 
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P/ioci'n'C  arid.  ii.  C'4. 

rniifral  >alt.s  (»r  ( phorcn.TtcR),  ii   C-1. 
Phorinnw,  clii'iiiir.il  (niuiiK-ilina  of,  ii.  ijJ4. 
J'htn-iil.r,  ilfiilitKUt  (>(  the,  iv.  i>l4. 

pi'lv  IS  (A\  s.  I  ■'."> 
phoiintioii,  t'tllctb  ^)i  the  Ifiiion  of  the  recurrent  nerves  on, 

III.   N'.J.'>. 

rhu\}hntr  of  aninioni.i  and   magn(..«*ia,  in  morbid  concre- 
tions, iii.  f-Ml. 
aMr«l\«i>  (if,  iii   H(  (^ 
r;il(Ulu>  iif,  IV.  SO. 
Pfn><ipfi<itt-  Ml  Iiin«^  ill  the  romj^owition  of  the  blood,  i.  410. 
Ill  innrl>i(i  cdnrrrtioiis,  lii.  ^iti',. 
an.ilysis  of",  in.  Mo. 
raliiilu«i  (if.  iv.  so. 
Pho^vhatc  of  111  igiic'si.i  in  the  comjwisition  of  the  blood,  i. 

410 
Phiisphnfrs,  oarthv,  deposits   of,   in   urine  m  disease,   iv. 

niixitl,  or  fu<iibli>  ralculus.  iv.  80. 
P)u>s]>hn)rsrfm'c.     Sto  I-i  Mi.\ot;s.Nt!>.s,  ANIMAL. 
of  ( 'i'|)lial<>|)  xJ.T,  1.  .">>(>. 
of  laiiiax  iioi'tiliifiio,  li.  404. 
i»f  r.Miiialnltdir,  iv.  .;S 
ot  l*yr'i>f.inul,i',  iv    II'A!.  12C9. 

tilLt  t   of  frt-'li    uattT  rm   phosphorescent  marine 
aiiini  il<,  IV.  1  J  Ui. 
P/i()S/>/h»ir  acid,  iru-ilio,!  oi  <Irt»'rmiiiing  the  presence  of,  in 
rirp.iiiic  siibNt.iiiC(.'s,  iii.  hoj,  suj. 
in  urino,  iv.  h'l. 
P/tosi)fi<irtts  in  tlio  cnint'Oiition  of  the  brain,  iii.  .'•*^*?. 

variation  of  the  (|iiaiitily  in   ditn-rcnt   periixis  of  life, 
and  its  small  aiiKiiiiit  in  idiory,  iii.  jb-S. 
Phrenic  artery,  siipi-rior,  iv.  SJJ. 

inl.Tior.  i.  ls«».  104. 
nerve   (diaphrat^m.itic,    internal   re«.pir3tory)  ii.   3,  4; 
iv,  7.".t.  ,si.'>,  siii. 
loft  pbrcnic,  iv   7.'4. 
n^'lit  phrt-nic,  iv.  TH. 
vein'',  iiifericr.  iv.  111). 
7'Ar.»;/(-,»-pa>trir  livami'iit  of  Socnimorine,  iii.  041. 
/  linnitix,  or  intlaniination  ol  the  •Uai»hragin,  ii.  (j. 
1' In- ttv I -v:\-W\c  omi'iitiini,  ».  ,'>o!». 
Phrejuihiiiicil  vn  ws  of  the  ronnexion  of  the  cerebellum 

with  ilie  sexual  fiinction«,  iii.  T'.-J  S. 
I'h'.lit.us  piiliiioiiaiis,   ciMifdnnation   of  the  thorax   in,   iv. 

ni)hoiiia  prorcdinp  or  attendant  on,  iiL  VZ'i. 
three  stages  of,  s.  'joj. 
eharacterx  of  the  urine  in,  iv.  V20'^,. 
connnunirateil  liy  inciiis  of  morbid  saliva,  iv.  420. 
death  by,  i.  Jok 
PhtfuMS  larynv't  a.  in.  1?  ».  !!?'». 

c.iii*i«'N  of.  and  lnfalitie'>  aftarl;e*l,  iii.  ICt). 

proKre*-  ol  the  d  r»MM',  iii.  I'Jl. 

po>f-innrleni  apji  ■a^al:ce^,  iii.  1-0,  121. 

hvniptiwii^.  111.  I-I. 

tre.itimiit  bv  an  artificial  opening  in  the  trachea,  iii. 

li'l. 
^i'T,;.  or  animntinp  i>rinri[»le  of  .Ari'fotle,  iii.  14'>. 
J'lnlhif  iriiiii,  a  .siib-trilio  nf  ("oleopt«'r  i.  li.  SiiO. 
I'hiilli'  h>r  l>iii"ephaiuin.  genital  orj;aiis  of,  s.  [1('7.] 
J'lnjimithi.  iv.  loT. 

I'J/i/'.-t/ns,  locomotive  powers  of  tlie,  iii,  4:>J. 
I'/,;'M>:>,i(iii  (  Aeali  ph  e),  i.  o^i. 
J'/Zt/Mif/Kfra,  s    t'''7,  UVS. 
bii:iu<ia.  s.  I'l'S. 
jioti  ida,  «.  (i!'">. 
Pltyt>))/i(i:jn,  a  tnlie  of  Insects  of  the  order  Coleoptera,  i. 
,>'.  > ;  ii.  ^i'rl. 
cliaract«rs  of  the  sub-tribe,  i.  5^) ;  ii.  8()-. 
Phiititxo.i.     Sec  PoLMMl  LilA. 
Piit  mater,  iii.  tVM 

of  tli<'  spinal  conl,  iii.  113]. 
of  the  br.iiii.  111.  «")  W. 

coiiiinu.itioiis  of  tlie  pia  mater  into  the  cerebral  ven- 
tricles, i'l.  iVf\ 
clioroid  ])lexii,-  •«  of  the  literal  vpntrirle-',  iii.  C'^y\. 
(h')io  il  p'.<  xii>e«>  o(  the  lourtli  tentrnle.  iii.  ()).">. 
cryst.dliiie   f«>i;i.:. turns    in    the    chori/id    plex 
use<.  ^1".,  Ill    i>  .'} 
coniifAions,  t\c.,  o    tlie  pia  m.'ter.  iij.  (kT). 
Ill  It  tcreiici'  to  p.iIholM^y,  iii.  (i  .t".. 
abnonnal  .m.itoniy  o»  the  eraiii  il  pia  miter,  iii.  717. 
iniect««d  .««t  ite  ol  (he  vc>^et^,  in.  717. 
tuherc'.e,  111.717. 
abnormal  an  atiniy  of  the  spinal  p'a  mafer,  iii.  713. 
e<»ii2e»ition  of  the  venou.s  sum  e<.  lii.  71->- 
causes  ot  spinal  afioplexy.  iii.  71  !. 
intlamination  of  the  pia  ma'er.  iii,  713. 
«'  Piclhn^  of  the  betl. clothes"   a  sign  of  approaching  death, 

1.  MX  I." 
PicrofHt-l,  or  Oalleiistoir,  i.  ^TJ'k 
pig,  ^ton1a«•h  of  the.  s.  :,o.;, 
uriiif  of  the,  iv.  I'J'-O. 
See  I*.\riiYnr.UM  \  r  V  ;  .^w.f  srrofa. 
pirron  (Cohiinba),  neivou<i  system  of  the,  iii.  C>22. 
nii^jratiie,' pi;»eon«!  ol  AiiuriC  ♦,  iii.  IS. 
'iflt'oit-hrc.ist    iv.  lo.Jo. 
pftrnt  III  the  gey  nervou"'  mnttc-r,  iii.  flio, 
graii'ile.^  of  the  «kii',  iii.  4'',;. 
inelanic,  iv.  iKi.     bi.e  rR'JUi  cr*;,  .\i)vi;\Tmot  s. 


Pigm^ntum  nijrrum,  ii.  ISO. 

chemical  cotn|KiSition  of,  ii.  1^1. 
use«,  ii.  IS  I. 
Pfliniicfiun,  ease*  of,  iv   142. 
Piilur,  central,  or  axix  of  cochlear,  ii.  551. 
/'i/Zflrt  of  diai'hrajrin.  ii.  3. 

of  the  /auce*,  iii.  1^1  ;  it.  1121. 
of  fornix,  iii.  t~Ci. 
anterior,  iii.  07^^. 
posterior,  iii.  «'>76. 
PillhoT  hydatid,  ii.  J 17.     See  E^tozo*. 
PilnMus,  mode  of  «ievcIoj>tnent  and  rcproductkio  of,  i.  i  ?> 
Pilnlixrin.  development  of.  ».  !;+5, 
Pineal  gland,  i.  I'i  ;  iii.  d7o,  (TTl. 
acervnlus  of  the,  iii.«777. 
pedunt  le<  or  habcna;,  iii.  fTil. 
PinfiVJ  do,  i.  "i . 
/*/«/<«7/ cartilage*,  iii.  72ti. 
Pitiu/jMulia,  Weberiati  orpan  in,  it.  1418- 
Pinus  .Austriaca,  development  of,  •.  i'4T. 
maritima,  devehipment  of,  ».  C47. 
svlvcstris,  development  of,  ».  247. 
Pif^-Jishcx,  ill.  l^H.  lOIO,  1011. 
Piacrs,  i.  114  ;  iii.  I'.w. 

pener.il  characters,  iii.  955. 
classification,  in.  n>x 
o»seoiis  system,  id.  9Ti. 

skeleton  of  05se<iU«  Fi«hes.  i.  4oS;  iii.  Olv5. 
vertebral  c<dumn,  iii.  \V<S. 
Tibs  and  sternum,  iii.  9J0. 
cranium,  iii.  yJ9. 
face,  iii.  9.79. 

anterior  extremities,  iii  9<>1. 
posterior  exlrcmitic*.  iii.  ik'S. 
fin  ray.«  of  the  extremities,  iii.  VS. 
vertical  tins.  iii.  I'tlJ. 

interspinous  bone«,  iii   W2. 
rays  of  the  *ertiral  tin*,  iii  *£. 
skeleton  of  Chondrot>terjrgii,  i.  4J8  ;  ni.  ?5. 
»kull,  iii.  M<i'3. 

branchial  ajTparatu.*,  iii.  'X»4. 
ribs  and  kternum,  iii.  Iti.') 
anterior  extreniiiie*.  ei.  9fi5. 
posterior  extromitie".  iit.  9^w 
skeleton  of  Hermapterypii,  iii   v^fVv 

skeleton  f«f  Mranchi«>st(^ma,  iii.  967. 
cartilages  of  the  articulations,  i.  i49. 
pelvis,  of  fishes,  s.  l~f.  • 

.See  also  Osskoi  s  FrsiiK^ 
arthroidal  system,  iii.  l>r>7. 
muscular  system,  iii.  <>rJS. 

great  lateral  muscle*,  iii.  9»>S, 
sui>orior  and  inferior  slender  muscles,  iii.  ?^ 
nni'cle>  of  the  jM^ctoral  tins,  iii.  yriS. 
of  the  ventral  tins.  iii.  JJ<»«;, 
of  the  jaws.  iii.  'J«>^. 
or  the  pal.itn-tymi>anic  arch,  iit  968. 
of  the  ojicrculiim,  iii.  'Vt"'. 
of  the  OS  hyoide*.  iii.  96''. 
of  the  branehiosieRous  membrane,  iii.  f^?^- 
brau'-hial  and  pharynge.d  «i>|<aratu«,  iii-  !<'*' 
peculiarities  of  the  muitcular   fcjrslera  in  f*niCBJf 
tishes,  iii.  969. 
in  Ostrariofis.  iii.  9G9. 
in  Haida?,  lii.  9<'i9. 

muscles  of  the  jawi  in  CartiUginoos  Yi^if^  ^ 
970. 
in  Shark*,  iii.  971. 
in  Petromyzonid*,  iii.  S*?!. 
tegumentary  system,  iii.  971. 
the  skin  in  peneral,  iii.  971. 
pigment,  iii.  972. 
mucous  follicles,  iii  972. 
»cales,  iii.  97  J ;  ».  4^). 

teeth  of  scales,  in.  974. 
chemical  composition,  iii.. ''74. 
organs  and  mode  of  l<K*omotion  of,  iii.  4"Jfi.  , 

in  fishes  sha{KH.i  like  the  salmon, co»l,  ami  iMf"'^*' 

iii.  4-37. 
flat  tishes,  iii.  4.T7.  ...    .. 

analysis  of  the  act  of  fiTrimmlnp  in  6»hw,  "'•  ^— 
amount  of   resistance  otfered  bj  lix  titpw 
forms,  iii.  437. 
velocity  of  fishes,  iii.  43S. 
powers  of  flight  of  fish,  iii,  4C9. 
muscular  jxiwer  of  the  salmon  In  n>rinf'n?  tw 
the  air,  li.  (32. 
digesti\e  organs,  s  STO. 
crsophagus,  s.  .SOU. 
stomach,  s.  3(»). 
intestine,  s.  ."JtiO. 
appendices  pyloric*,  ».  300. 
teeth,  iii  975  ;  iv.  873. 

ill  Cvclostom.itous  R»he«,  iii-  *17fi.  . 

position,  form,  mode  of  implanUlion,«>dif"- 

lopment,  iii.  977  ;  IT.  87S  S8i). 
examples  of  (>eculiar  dentition,  iii  575. 
Cyprinidte.  s.  979. 
Scari,  iii.  979. 

Diodnns  and  Trtrodom,  lU.  S"80. 
Snw-fi.-h,  iii.  9S0. 
substance  of  the  teeth  of  fishes,  it.  877. 
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Minaaiia  of  Barry,  s.  5S1. 500. 
nefraetaup  of  niucle*.  Hi.  5S4. 
Rdtmetor  anguU  ori«  muacle,  iii.  566. 
RetrahaUet  aurlculam  muscle*,  li.  55S. 
Bt9i9itcence  of  biberiutiog  Aninult,  phenomenon  of,  U. 
774. 
fwtet  of,  IL  774. 
XiMgadeSf  or  ftMuret,  of  the  tongue,  it.  1156. 
Akenmahe  arthritbgenu,  chroolc,  eaae  of,  ill.  5S. 
of  the  thoulder-Joint,  chronic,  iv.  584. 
f^er,  or  inflammation  of  the  joint*.  iiL  53. 

albumen  in  tlie  aweat  in  a  caie  of,  iv.  93. 
taut,  iv.  I5fi6. 
Bkemmtuigm^  character*  of  the  urine  in,  ir.  1891 

chronic,  or  nodotitj  of  the  joint*  of  the  hand.  li.  518. 
of  the  hip  (or  cl^ronic  rheumatic  arthriti*),  ii.  7!)6. 
anatomical  character*  ii.  8()1. 
history  of  the  dlaeeae.  ii.  7M). 

similar  disea*e  aAWrtlng  other  articnia. 
tion*.     See   £lbow;    HaMO}    Kkbb; 

SaoULitBE. 

causes  of  the  disease,  li.  796. 
symptom*,  it  1W. 
history  of  two  cases,  ti.  799,  &)0. 

In  the  elbov-Joint,  ii.  79. 

puerperal,  of  knee-joint,  ill.  50, 51. 

in  the  larynx,  ilL  1£& 
Bkimocfrct,  anatomy  of  the,  ill  860.    See  Pacmvorbmata. 

structure  of  the  horn,  *.  478. 

pelTi*ofthe,  s.  156. 

stomach  of  the,  s.  303. 

otffans  of  voice  of  the,  I  v.  1493. 

urine  of  the,  iv.  IS40. 
Maocarpe^,  vegetative  system  of,  s.  24& 

naanospore  of  Pilularia,  s.  MSb 

proihalliuro,  s.  246. 

embryo,  s.  S45. 

sporangia  and  spores,  s.  846. 
Hkno4m»,  teeth  of  the,  iii.  978. 
Rhixjopkaga,  a  tribe  of  Marsuplalla,  UL  267,  ei  uq, 

genera  of,  iii.  tf7. 
ltkixoitkg$m  melon,  i.  38. 
JiMix4iJ9oda,  mode  of  reproduction  of  the,  s.  6. 

ora  or,  s.  [10.] 
BUuutotma  c»rulea,  I.  4a 

digestive  organs  of,  I.  48. 

mode  of  profressloo  of,  llL  433. 

ova  of.  s.  [129.3 
HMombatdnu  muscle,  iii.  789 ;  iv.  755. 

scaptiUs  muscle,  iv.  57& 
RkgKckopkora,  «  tribe  of  the  order  Coleoptera,  M  8il8. 

characters  of  the  trilw,  ii.  Mii. 
MynekomnwuM,  teeth  of,  iv.  890. 
JtMypopkmga,  a  sub-tribe  of  Insecta,  ii  856L 
hkptMm  of  the  hewt,  It.  614. 
Bkptitma^  reproductive  system  o(l  a.  827. 
Hkyxamit  of  Sumatra,  anatomy  oi  the,  iv.  371,  ct  uq» 
&6$,  iv.  1084 

clasaiAcation  of  the  ribs,  iv.  10SS. 

general  characters,  Iv.  lOtS. 

special  characters,  iv.  I0S7. 

pleura  oostalts,  iv.  2. 

cartilages  of  the,  L  84a 

SeeTHOBAK. 
Jtice,  properties  of,  as  food,  li.  13b 
lUckeU  « rachitis).  I.  44U;  s.  189. 

causes  of,  L  440. 

consequences,  immediate  and  remote^  L  440. 

symptoms,  i.  410. 

eases  of,  in  the  fortu*  to  utero,  IL  337. 
Xd^ge,  canine,  ii.  807. 

maUr,  IL  908. 

mykwhyoid,  U.  814. 

turtNoated,  inferior  and  superior,  of  superior  maxillary 
bones,  II.  806. 
RigkUtw,  B  sign  of  actual  death.  1. 805L 
Jtior  mortla,  Iii.  588.  584, 525. 781  N. 
Buma  glottldis,  Iii.  111. 

apaanodic  doaure  of  the.  III.  113. 184. 
larynalsmua  stridulus,  iii.  113L  ]84w 

dosttfv  of,  Iii  cases  of  erysipelas  of  larynx,  Ui  118. 
Jb'mm  pBlpctirarum,  Iti.  79. 
Bimg,  abdooiloal,  eatemal,  i.  4^  5. 
Internal,  1. 7.  1& 

mint,  11. 757. 

tympanic,  IL  544. 

umlwlical,  i  9. 
JtimgrtI  asMke  (Col.  natrfx),  nerrous  system  o^  iU.  610. 
Mmgtj  cattilsginous,  of  the  trachea,  s.  861. 

or  Cruaiacea,  I.  753. 
Jtasortot  SantonnI  muscle.  III.  566L 
XismM  Saf^onlcus,  cause  or  the,  U.  6. 
JUaiMmt,  ducts  of.  iv.  4^ 

hiBtua  oC  II.  560. 

process  of,  IL  546. 
«  Rottrimg  "  of  the  horse,  causes  of,  UL  19X 
Rocks,  vitality  of  animal*  cticloaed  in,  iiL  158. 
kooaTrna.  an  order  of  Mammiferoua  Vcrtebrats,  iv.  368. 

booee  of  the  cranium  of  various  *pecie*,  iv.  A2IL 
face,  iv.  374. 
carpus,  Iv.  379. 
clBvlde,  Iv.  SM). 


UoDBNTiA  —  continued, 

bone*  of  the  femur,  I  v.  380. 
fibula,  iv.  381. 
pelvi*  of  the,  s.  158. 
teeth  of  Rodrntla,  iv.  388. 
organs  of  digestion,  tv.  385 ;  s.  303. 
stomach,  iv.  38d 
Intestinal  canal,  Iv.  389. 
liver,  iv.  :>90 
pancreas,  iv.  390;  s.  97* 

Slecn,  iv.  390. 
)mus  gkuid,  iv.  1006. 
lymphatic  system,  iv.  390 
arterial  system,  iv.  390. 
venous  system,  iv.  591. 
nervouft  system,  iv.  391. 
organs  of  the  •en*e*,  iv.  398. 
organ*  and  mode  of  locomotion  of  the,  iiL  454. 
organ*  of  generation,  iv.  398. 
aaale  organs,  iv.  398. 

prostate  gland,  Iv.  394. 
Cowper's  glands,  iv.  394. 
nenis,  Iv.  SIS. 

weberian  organ  in,  Iv.  1418. 
female  organs,  iv.  :)9ri. 
RosenmUUrr,  organ  of.    See  Parovarium,  s.  591 
R»taiiam  of  joints,  L  856. 
Rotaioria^  or  Roiifera.    See  RonrBBA. 
RatHer  vulgaris,  iv.  4ia  418. 
habiUtoftbe.  iv.  407. 
Leeuwenhoek*s  description  of  tlie,  Iv.  397. 
stomach  of  the,  s.  895. 
RoTirBBA,  or  Rotatobia  (wheeLanlmalcules),  a  class  of 
Invertebrate  Animals,  L  110;  Ui.  607  ;  iv.  296. 
definition,  iv.  S«. 

discovery  of  the  first  Rotifer,  iv.  3«7. 
localities  Inhabited  by  them,  iv.  398. 
their  power  of  recovering  vitality  after  appaieoi  perfect 

desiccation,  Iv.  308. 
Ehrenbeig's  division  Into  Ikmilics,  iv.  400. 
cilU  In,  1.  6U7. 
tegumentary  system,  tv.  409. 
motory  system,  iv.  411. 

mode  of  progression,  IIL  433. 
muscular  and  nervous  systems,  iii.  5361 
digestive  *ysteu.  iv.  411  i  s.  895. 
teeth,  iv.  418. 

vascuUr  and  respiratory  aystems,  iv.  413. 
nervous  system  and  the  organs  of  the  senses,  HI.  536. 

607 ;  iv.  414. 
reproductive  system,  li.  410;  Iv.  414. 
mode  of  reproduction,  a.  [118.3 
ovarian  ova,  s.  [118.] 
spermatoaoB  of  Annelida,  Iv.  408. 
Khrenberg's  summary  of  the  general  relations  of  the 
Rotifers,  Iv.  415. 
Rmmd  ligament  of  the  liver,  iii.  9S6l 
iloiOHf.irorm  ( Ascaris  lumbricoldes),  iL  18& 
Rove-bettU  (Creofihilus  maxillosus).  li.  863. 
Rugit  of  mucous  membrane  of  the  stomach,  s.  383. 

pennlform.  of  uterus,  b  689. 
Jlmnm,  or  paunch  of  Ruminaotia,  s.  308. 

structure  of  the  rumen,  s.  535. 
RimiNAMTiA,  an  order  of  Mammalian  Quadrupeds,  b  506. 
essential  characters  of  the  order,  s.  5l*& 
of  the  sulMMdeia— 
Camelid».  s.  506L 
CervMte,  a.  508. 
Antelopid*,  s.  506. 
^osoerids,  s.  508. 
Bovidc,  s.  508. 
Osteology,  a  508. 

boiMs  of  the  craniuBi,  b  500. 
oodpital  bone,  b  509. 

Khetal  bone,  s.  5QBL 
mtal  hones,  s.  5ue. 

sphenoid,  b  510. 

temporal  bone,  b  511. 
bonce  of  the  face,  s.  518. 

nasals,  s.  518. 

tncenBBxUlarica,  a.  518. 

maxlllarles,  s.  513. 

lachrymals,  s.  5UL 

palatmes,  b  513. 

vomer  and  eesa  spoogiosa  scu  turbinate,  §. 
5t& 

Interior  maxilla  or  Ja«.bone  pro|ier,  s.  515. 
cranial  peculiarities,  b  51& 

horns,  B  516. 
vertebral  column  and  bones  of  the  trunk,  s.  519L 

atlas  in  camela,  s.  500. 

axis  or  denuia,  odontoid  process  of  the,  s.  580. 

dorsal  vertebra,  b  59UL 

ribs,  s.  690. 

pelvic  bones,  b  15&  581. 
bones  of  the  anterior  eBtiemity,  s.  581. 

sca|iula,B  581. 

humerus,  s.  581. 

bones  of  the  fore-arm,  a.  fiSl. 

carpal  bones,  b  582. 

metacarpBU,  s.  588. 

phalanges  of  the  eleven  foot,  b  588. 
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nhitioiis  (»r  tlu-  diaphragm  to  the  pleura,  ii.  4. 
BolU-iiinj;  i>f  the  |>leura,  iv.  7(8. 
Plcuritis.  rliar.ntiTs  ot  the  urine  in,  iv.  IlOI. 

r.i-ii'?  of.  III  thi-  tutiii.  in  uttTo,  ii.  .'-Vi. 
P/t-ur,-nrrft-'<,  a  lanuly  of  li-hrs.,  iii.  <J.')7. 
J'/<if}  i'tn><  /hi.  a  fjtiius  of  Hotifi-ra.  iv.  4i;4. 
J'hxtis,  IiiUuIar  biliary,  iii.  loh,  1(,;).  4'J8.  j<j2 ;  iv.  131. 
J'Uxincs  of  iKTVcs,  ill.  '>\K\ 

Pii  ju:s  and  I'l<  xusrs  of  nt-rvcs  in  particular  :  — 
alcloiiiiiial,  of  •■yinpathctic,  $,  -IL'ti. 
aorlic.  \\ .  '.'S- ;  s.  J',y.  tX.i,>. 

inh-nor,  «..  ">,VJ. 
axillary,  ii.  :,u\  ;  iv.  7.'>L 
brai  In.il,  i.  ..ti>  ;  iv.  4.J3.  754.  81S. 
cartliar,  s.  J'JT. 
carotid,  infernal,  8.  4Cn. 
extirnal,  s.  4-t>. 
cavprnou",  «■.  I'Ji). 

ct-rviial.  i   ,;(>s.  74>;  ii.  555;  iii.  57J. 
ilfip,  iv.  75 J. 
|<(»tfri<)r.  IV.  751,  75-. 
churmd,  IV.  olCt. 

of  hram,  iii   «T75. 
oJ  the  hiurth  ventricle,  iii.  GPl. 
of  the  lateral  eerehral  ventricle.',  iii.  C\)\. 
abnormal  coniiitioii.i  of  the,  iii.  /.'U  i'. 
Cirliac,  <olar,  or  e|'l^,M^trlC.  s.  ■I'.M. 
coronary,  of  heart,  Kit,  ii.  5!Vi. 

ri|;lit,  ii.  JlKj. 
siiperiiir,  s.  4'J''. 
diai'hra^iii.ilic,  left,  s.  IJM. 

ri^ht,  »    4JS. 
opipastric,  cu  liac.  or  xjl.ir,  k.  -VIS. 
):.'Mij:lii(»r!ni«*  nervi  vagi,  iii.  Sbt. 
jiiila-.  lii.  7'''. 
Iia-iuorthoid.il,  s.  4;»0. 
I.ipilic.  iii.  17^;   iv.  in  I;  s.  4.o. 
livpo^MNtric.  ni.  '.»1S  ;   iv.  'jsj ;  i>.  4.:'.  CA^.j. 

inferior,  )».  4-1'. 
hnrbar,  i    in. 
Inniho-alHlominal,  iv.  7i>I. 
nu>entenc,  sn|)eiior.  iv.  t'Sj;  a.  4-!>. 

inferior,  s.  4-1'. 
of  ninth  pair,  iii.  7'--. 
tesopha^'eal  plexus,  left,  iii.  S.s'». 

n^ht,  111.  S"-!). 
l)har\n;.;eal.  ii.  U'7  ;  ni    !M!». 
renal,  iv.  !  S'J  ;  .«..  4'-li.  5."<-'. 
sacral,  iv.  4  ^1'.  7o"5. 
Mil.ir,  c<eliac,  or  epiKa">trir,  s   42S. 
hperinatii-.  iv.  "Jb-' ;  s    1-1'., 
^I'lenic,  ••;.  U;». 
.•iynipallietic,  «.  42i>. 
oi  tlioi.ieic  .lorta,  s.  4.8, 
uterine,  i.  i.lo. 
vcMcal,  «..  \  )(i. 
P/r.rus.-.',  of  veins,  iv.  I.':S7.  \iV2. 
J'lrxus  and  I'/rjusrs  of  veins  in  particular. — 
caidiac,  Kr<^''»t»  •'•  ■^■'''« 
di])Ioic,  iv.  I  AS. 
IhiMi.onhoid.il,  s.  .'>K1. 
intra-vpinal,  po.-*tcrior,  iv.  1410. 
loliul.ir.  III.  It^S  ;  iv.  1  H4. 
l>har\nneal  veiioiia,  iii.  l^ll'. 
]>r(.Mat!C,  iv.  I'J54. 
transverse,  iv.  1410. 
uterine,  iv.  I4];j. 
v.'iLiuial,  iii.  IJ.7  ;   iv.  ItlC. 
ve.-u-o-|irostatic,  iii.  l';>.> ;  iv.  141:2- 
riti'a  poloiiica,  iv.  14  ^, 

fcCiinliinan.s,  iii.  NO.  Si. 

ill  cotnp.irative  analoiny,  iii.  '6\. 
rii\i  of  litems,  s.  w2'J. 

Ploii^hshiiic  bone,  or  vomer,  1.  7-'> ;  ii.  21.1 ;  iii.  TC5. 
Villi iilitii  of  urinary  b'.oliUrs  in  one  jierson.  i.  oit). 
J'hitiiis  p.tradoxus,  mode  ol  reproduction  of,  *.  l.'j. 
P/un/uaf''///,  fcr,  con.>truction  and   nnnle   of  operation  of 

llie.  111.  .Jl — ;; ;. 
Pntinn,U,>si<,  s.  fympanife»  uteri,  s.  {\'>H. 
Put  finimU  I  nni,  a  j^eiiUs  of  PU'ruptHia,  iv.  ISO. 

anatomy  of,  iv.  ISO. 
PiiiiiiHocjisli  ic  nerve,   ii.  .'>.   bij\  \  iii.  7u7.  75'J.  FS|.  yil» ;  s. 
Lii'-'.     .*^ee  Pak  \  ah  ^f. 
braiu  hc".  of,  to  the  larMix,  iii.  ll'J. 
Ill  (mi.iiumi  jii;4iilare  or  lai  eiinu,  i.  7J2. 
ri"ik>  or  li'lui'it'S  ot  the,  ni.  i.l'J. 
Pncttniniiia.  >.  '-!';>. 

a(  lite,  i-.ise  o',  iii.  11?)). 

pen  us»i,in   si;:ns  of  pneunio-thorax  in  cases  of  pncu- 

niniii;!,  iv,  14"i. 
eharacier^  of  the  urine  in,  iv,  1201. 
Piiritiii  Iff,  r/niK/iidfi,  ii.  (j45. 
]\>drx.    .See  Am  s. 

J'<><lt>p>it/ni,  or  radiated  f<iot  animalcule,  i\.  11. 
Pm'jilia^a.  a  tribe  of  .Mai.Miiuaba,  iii.  -i)"i,  vt  icq. 
Pvinls,  l.K  hr\ma!,  ni.  SO  DI. 
Poisi'iil'  'f'  li.i'iiiailynamometer,  i.  i'>i)l. 

Ids    e\j>i  1  im.iits    «.ii    the    force   of    the   Mood    in    the 
ai  tri  a  >,  i    ".'IJ 
Poion  lai.^'N  of  m  rpiMifs,  iv.  'jjuj.  vv- 
kUihK  (»f  ^c^pents,  jv.  hSb. 


Potsons^  action  of  certain,  on  the  heart,  i.7ul 

i\nropc  by,  i.  7**"/. 
Polarity,  nervoui,  iiL  7W  H. 
Polyar'tkra,  a  genus  of  Rotifc-ra,  it.  4C4. 
Potyclinina^  a  tril)C  of  Tunicata,  it.  llhy,  d  *^. 
characters  of  the  iril»e,  iv.  libP. 
genera,  iv.  llb*».  lllO. 
Polyciintnn,  a  genus  of  Tunicata,  it.  US',  rf  iry. 

characters  of  the  Kcnu»,  iv.  ll>*y. 
Polydcsi/iidar,  a  loinily  of  Myri  ti>«>Ui,  ni  54*5,  rt  j»j. 
PolijdismuSy  a  genus  of  MynsfKxU,  m,  J4^.  it  a-; 
l*oLY(iASTRi*,  a  clais  of  mierotcopic  auiiuai«.jw>,  l1  >. 
ill.  «5l'l  ;  iv.  i 
their  divi.«ion  into  faznilie*  by  Ehrcr.berj,  it.  i 

locomotion  of  animalcules  iv.  5. 
nutritive  iytteiti.  ii.  ;^  ;  iv.  \\ :  i.  '■^. 
cdia  in  animalcules,  L  6u7. 
dental  system,  iv.  15. 
muscular  »y»tein,  iv.  15. 
nervous  svslem  and  organs  of  icme,  lii.  :>''l    t 

16. 
secretions,  iv.  16, 
reproduction,  ii.  4<.k8;  iv.  I's  *•  & 
ti;.M]>arou»  generation,  iv.  l»l 
geuimijMroui*  reprcxluetiun,  it.  17. 
fi[X)riterous  reprutluctton,  iT.  17. 
Pdyyicsian  races,  physical  and  XDcnl«i  cbaracler»o(  'Hf.  • 

Pulypi  organs  of  circulation  in,  i.  654. 
of  the  digestive  canal,  s  4iy. 
in  the  heart  and  larger  tea>els.  L  42U. 
concretions  in  the  heart,  ii.  t>U>. 
of  the  nose,  iii.  7J1*. 

vesicular,  iii.  740. 

gelatinous,  iii.  740. 

fibrous,  lii.  740. 

malignant,  liL  740. 
of  the  pharynx,  iii.  H54w 
of  the  rectum,  i.  1S7. 
of  uterus,  s.  tfey— (iUtx 
•like  tumours  of  the  tongue,  iv.  1157. 
PoLYPiKERA,  a  class  of  Zoopiiytcis  »•  '<*»  '*'  1*- 
division  of,  into  sub-cUi'i'es  aitd  families,  iv.  1.^ 
organs  of  digc»tion  of,  a.  i.1.)d. 
nervous    and    muscular    tissues    not  din'^n.  !.>'.  -i- 

nervous  system  of  the,  iii.  tit)!. 
^tructUIe  of  the  integuuiciita  of,  s.  484. 
Hydra'  described,  iv.  i*0. 

extciwors  of  the  tentacula,  iv.  S^ 
Alcyonida;  described,  iv.  iJ4. 

nutrition  of  the  Alcyonidae,  iv.  £7. 
Corallidie.  or  cortical  |K>lype.*,  iv.  J^. 
(orallium  rubrum,  iv.  SI. 
Uls  hippuris,  iv.  oi.'. 
Madre|K)rida?,  Madrephyllids,  iv.  ^ 

Fungiie,  iv.  o.'J, 
Pennatulids,  iv.  08. 
Actiniada>,  iv.  58. 
Aulozoa,  iv.  40. 

Tubularida?,  iv.  40. 

tentacular  apparatus,  iv.  41. 
digestive  system,  iv.  41. 
circulation,  iv.  4!i2. 
reproduction,  iv.  4'2. 

mode  of  propagation,  iv.  4i. 

1.  by  contiiiuou«  gemmAtion,  It.  t- 

2.  by  frw  gemma',  iv.  4i 

3.  by  simple  o»a,  i».  46. 

4.  by  ova  with  a  multiple  ^ite^i-N  ' 

44>. 

5.  by  free  gemroatioo  anJ  d  ''  -' 

bined,  iv.  47. 
Tubiporida?,  iv.  47. 

motle  of  propagation,  iv.  47.  48. 
Sertularids,  iv.  4<S. 
Bry(>«oa,  iv.  50. 

muscular  system,  iv.  5?. 
alimentary  s}»tem,  iv.  34. 
rcprcxluction,  iv.  55. 

by  geinms,  iv.  55. 
by  ova,  iv.  b'^i. 

development  by  ova,  Iv.  GO. 
Poh/pftyUia,  a  genus  ol  I'olypifcra,  iv.  J6- 
Polypina,  mode  of  reproduction  of  the,  s.  16. 
ova  of,  s.  p'Jrij.     See  also  PoLVPUKBa. 
Poh/iarcta  adi)K)sa,  i.  6i. 

Polysjwrc  of  reil  Aigs,  or  Florida?,  «.  £21.  .^ 

Polystoma  pinguicola,   an   entuzooo  of  the  buain  >-> 
description  of  the,  ii.  1^1.  . 

vcnarum,  an  cntoeoon  of  the  human  body,  ii  •' '• 
Polystomum  integcrrimuro,  a  treiuatode  p»ra»JtJ"  v\^->-' 

1J<J. 
PolyicnidiKy  a  family  of  Myriapodse,  iii.  546, 6  * f 

characters  of  the  family,  iii.  34H. 
Pvlytcnus,  a  genus  of  Mynapoda,  iiL  546* 

lagurus,  iii.  54d.  .^^ 

Poiniraiitina^  a  section  of  Insects  of  the  cla«  U?"*"'." 
ii.  S07. 
cli'iracters  of  the  section,  IL  8<i7. 
Pomum  Ad  ami.  i.  70;    iiL  WH.  11*.  57."1. 
phjsiognumical  character  ot,  iii,  iili. 
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Parm  of  the  tea ticlet.    See  Sciortm. 
PmneJike  fitsure  of  cerebellum,  ill.  688. ' 
turvient  eAiaioiu  in  the  ftetus  In  utero,  U.  332. 
Put^  or  purulent  deiiosit,  !▼.  110. 

cauie*  or  the  nrtiducUon  of,  iii.  754. 
liquor  parii,  nr.  111. 
puf-eorputcle*,  iv.  111. 
analjaeaofpui.  Iv.  112. 

■cmi'lluid  natters  to  be  diittnguitbed  from  put,  iii. 
484;  iv.  1J4. 
a.  mueui.  It.  1I4w 
A.  softened  flbrin.  \f.  ]14w 
c.  epithelial  fluid,  iv.  115l 

proc««t  by  which  put  it  formed— pyogeneeli  or  tup. 
puration,  iv.  115, 11& 
pot  in  the  brain.  liL  TSU  B. 

dAition  of  put  into  the  tub^anchnoid  and  arachnoid 
caviUet.  iii.  717. 
Putrtfaetfomt  a  tign  of  actual  death,  1. 807. 
P^entJu  of  Itcheut,  t.  227.  230. 
Pj^<melet  iv.  969. 
Pfflork  appendage*  of  fithet,  t.  91. 
artenet,  inferior,  t.  j?6. 
tuperior,  t.  S26L 
pouch,  n  308. 
>cin,  t.  381. 

tuperior,  t.  587. 
iVontJ.  fuDctiona  of  the,  in  the  proccu  ofdtgettion,  ii. 
10. 
action  of  the,  iii.  721  L ;  n  315. 
develcpnent  of  the,  a  402L 
P^ogemni*,  or  tiippuration,  hypotbetet  of,  iv.  115. 

true  doctrine  of,  iv.  11& 
Pgrmmid  of  Reil,  iii.  G91. 
of  tvmpanum,  il.  544. 
PfrmmidMl  cranium  of  the  Mongolian  race,  iv.  132S. 
eminence,  ii.  530t 
or  conoid  ligament,  ill.  104. 
Pgrttmidatit  abdominit  muicle,  L  10 ;  1. 137. 
ntti  muicle,  ii.  222 ;  til.  7^ 
relatione  and  u«e.  It.  2SSL 
relaliont  and  action,  iii.  798. 
Piframids,  posterior,  iii.  654.  679.  682.  683,  681. 
anterior,  iii.  679. 684. 
decutiation  of  the,  iii,  680.  682. 
Plfremoimpcete$3  reproductive  system  of,  t.  226,  227. 
Pjfri/vrmit  museiek  t.  Id7. 
nerve  for  the,  vL  767. 
^jrrotBt,  or  water.brath,  cautet  of,  liL  760. 

turdna  veotriculi  In  the  fluid  of,  iv.  144. 
PjfToiomidtet  •  family  of  Tunicata,  iv.  1192,  ft  »eq. 
characters  of  the  family,  iv.  1192. 
genera,  iv.  1199. 
PgUum^  anatomy  of  the,  iv.  272.  et  Meq. 

itt  povert  of  climbing.  Iti.  448. 
Pfra^  a  genut  of  Tunicsta,  iv.  1 191,  et  teq. 
characters  of  the  genut,  iv.  1191. 


Qfuir^iu  femorit  muscle,  nerves  for  the,  Iv.  767 ;  a.  138L 
lutnbonim  muicle,  I.  10;  s.  1J7. 

fascU  of,  t.  138, 
mentl  muscle,  ii.  225. 

relations  and  action,  Ii.  2^1 
ftmadrtapt  extensor  mutcle,  liL  77. 

rupture  of  tendon  of,  iii.  77. 
Qt'tnauMAMa.  an  order  of  Mammalia,  iv.  19  k 
digestive  organt  of  the,  i.  304. 

teeth  ol,  iv.  917. 
larynx  of  the,  iii.  101 
pancnat  in  the  Quadnimana,  t.  97. 
thymus  gland  in,  Iv.  1003. 
organt  and  mode  of  locomotion  on  the  ground,  UI. 

4a& 

conrormation  of  the  Quadrumana  compared  with  that 

of  man,  Iv.  1295,  e/  $ea. 
IVeberlan  organ  in,  Iv.  1416. 1428. 
division  into  ittmi*  and  Lemurinae,  iv.  195. 
I.  Simitt  ( Monkey t),  iv.  19& 

1.  Slmic  verc,  monkeys  of  the  Old  World,  It. 
193. 
genera  and  species  of  Simis,  iv.  195. 
osteology.  Iv.  Iif7. 
myology,  Iv.  2U5. 
neurology,  lv.2i>6. 
angeiologv,  Iv.  808. 
splanchnology,  Iv.  BGA. 
S.  CeUns,  or  monkeys  of  the  New  World,  Iv. 
2ia 
genera  of  Cebinse.  iv.  2X0, 
oeteology.  It.  211. 
neurology.  Iv.  211 
myology,  iv.  213. 
S|Nandinology.  Iv.  213. 
II.  Lemurime,  Prosomiar,  iv.  214. 

genera  and  specie*  of,  Iv.  2I4|  215. 
osteology,  I  v.  216. 
myology,  iv.  21 H. 
neurology.  Iv.  219. 
splanchnology,  iv.  219. 


Quadrupedi,  organt  and  mode  of  loeomotloD  of  the,  in 
water.  liL  439. 
mammiferout,  their  mode  of  progrettion  on  land.  III. 

451. 
powert  of  leaping  of,  ill.  475l 
Quagga  (Equut  quaccha),  iv.  714. 

organt  of  voice  of  the,  iv.  1499. 
QuUl  of  the  porcupine,  ttructure  of  the,  i.  478.  498. 
Quimia^  itt  power  of  restoring  the  normal  production  of 

animal  heat.  ii.  682. 
Quinsy,  iii.  954. 

liugual,  case  of,  iv.  1154. 


R. 

Bahba  (Lepot  cuniculut),  anatomy  of  the,  iv.  S70,  ei  teq. 

mode  of  locomotion  of  the,  Hi.  454. 

nervout  tyttem  of  the,  iii.  623. 

organt  of  voice  of  the,  iv.  1491. 

urine  of  the.  iv.  1281. 

Weberian  organ  in  the,  iv.  1418. 14S8. 
Racenune  glandt,  or  glandt  of  Brunn,  t.  361,  368. 
RaecM  of  mankind.    See  VAaiiriBa  or  Manxind. 

brain  of  different  races,  iii.  6ri5. 
Rachidian  veins,  or  veini  of  the  »pine,  iv.  1404. 1409. 
Rackitii.  1.  410.    See  RickeU. 

condition  of  the  bones  in,  iv.  7IS. 
RaekUittHua  infantilU,  s.  190. 
Radial  Artsxy,  ii.  526;  i^.  291. 1407. 

course,  ii.  363. 

Its  relations,  Iv.  229. 

a.  in  the  forearm,  iv.  222. 

b.  in  the  wrist,  Iv.  929. 

c.  in  the  palm,  iv.  223. 

branches  of  the  radial  artery,  il.  5S9 ;  iv.  221 

1.  arteria  radlalis  recurrens,  iv.  221 

2.  arteria  supcrflcialis  voUr,  iv.  223. 

3.  arteria  anterior  carpi  radialls,  Iv.  231 

4.  arteria  dorsalis  carpi  radialls,  iv.  223. 
other  smaller  branches  Iv.  223. 

arteria  dorsalis  pollicis,  iv.  223. 
arteria  magna  seu  prineeps  pollicit,  iv.  224. 
arteria  radialls  Indicis,  iv.  ai4. 
posterior  perforating,  iv.  224. 
varieties  of  the  radUl  artery,  iv.  22& 
varieties  of  origin,  I  v.  826. 

high  origin,  iv.  226. 
varieties  of  distribution,  iv.  226. 
disease*  and  injuries  of  the  radial  artery,  iv.  22iL 
aneurism,  iv.  228. 
false  aneurism.  Iv.  228. 
Radial  nerve,  i.  217  ;  il.  64. 160  -,  iv.  759. 
or  cephalic,  veins,  il.  63:  iv.  1406. 
cutaneous  branch  or,  U.  362. 
Radialig  Indicis  artery,  iv.  224. 
Radiata,  organs  of  locomotion  in  the,  liL  410. 
nervous  system  of  the,  ilL  602. 
spematosoa  in  Radiata,  iv.  498. 
Radio-earpal  articulation,  iv.  1505. 
ligament  anterior,  iv.  liX)6. 
posterior,  iv.  150& 
Ranio-ULWAB  AancvLATioNa.  iv.  228. 

1.  U|>per  radio-ulnar  articulation,  iv.  228. 
round  head  of  the  radius,  Iv.  2^. 
sigmoid  cavity  of  the  ulna,  Iv.  ats. 
annular  or  orbicular  ligament,  iv.  229 
synovial  membrane,  Iv.  229. 
movement,  Iv.  229. 
9.  lower  radio-ulnar  articulation,  Iv.  229. 
lower  extremity  of  the  radius,  Iv.  2^. 
lower  end  or  bead  of  the  ulna,  iv.  29!l. 
triangular  flbro-cartllage,  I  v.  i'oOi 
synovial  membrane,  *'  sacciformis,*'  Iv.  210. 
movement,  iv.  291. 

pronation  and  supiitatlon,  iv.  230. 
dislocatitm  of  these  Joints,  iv.  231. 
diseases,  Iv.  231. 
Radhu,  II.  65-67.  163 :  iv.  1505. 
devdonment,  Ii.  164. 
form,  ii.  163. 
structure,  II.  lG4w 
surftces,  iL  163, 164^ 
tubercle  of  the  radius,  Ii.  fill, 
head  of  the,  Iv.  2^. 

movement  of,  Iv.  229. 
fkractures  of  the  radius,  ii.  364. 
Rami  of  lower-jaw.  ii.  214. 
Ramms  ad  tensorem  tympani,  il  55& 

anaatorooticus  magnus  branch  of  the  brachial  artery, 

L217. 
auricularls  nervl  v^,  Ii.  554. 556. 
pinnalis  artery,  i.  487. 

tympanicus  nervi  glosao-pharyngel,  or  nerve  of  Jacob- 
son,  iii.  405. 
Rana  temporaria  (frog),  nervous  system  of  the.  III.  620. 
Ramatra  linearls,  nervous  system  of  the,  lit.  6ia 
Ranimt  artery,  I  485,  486  ;  iv.  1141. 

vein,  iv.  1404. 
Rammia,  the  ditease  to  called,  Iv.  490.  431. 
ilii|WU  of  the  penis.  Iii.  912. 
of  scrotum,  Iv.  438. 
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Procrsx  and  Processes  —  continued. 
styloid,  i.  7')4  ;  iv.  |.'j<i»i. 

of  tom|)oral  bono,  i.  727,  728. 
of  ulna,  ii.  10.3,  ItH. 
trnn«iviT>c'  sacral,  s.  lis. 
turbinated,  sujuTior,  i.  7")1. 
inuldli'.  i.  7.>1. 
of  the  f  phcnuid  Lone,  i.  726. 
vajjinal,  i.  7J4. 
vcrinifoini.  inferior,  iii.  fJ7R.  n"-n,  (i^Y). 

superior,  lii.  r>7N.  <»HS. 
villu5-sl)ai»c<l.  of  alar  ligament,  iv.  521. 
ry^'omatic,  of  tcnijxiral  boiif,  i.  7>34. 
Procha^ka,  (i.,  juininary  of  his  work  on  the  Functioni  of 

the  Nervous  Systoni,  iii.  721  C. 
Procidrntut  ani,  i.  1S4. 
pMuni  (T"i.  Adventitiois,  iv.  "I. 
di'fiintiun,  iv.  71. 

l>roii|>  1.   Solid  a<lvenlitious  pr<»duct«,  iv.  72. 
Class  I.   Non-|>lastir  iirodiirts.  iv.  7.3. 

Sub  cIhs.*  I.  Saline  precii)it3tcs,  iv.  7.3. 

h  I.  Crystalline  or  amorphous  particles,  IT. 
7;5. 

^  2.   Ma'^'^os,  iv.  74 
A.  C'altuli,  or  true  calculi,  iv.  7*. 
a.  urinary  calculi,  iv.  ~  i. 

1.  uric  aci«l  c.iliulu.*,  iv.  77. 

2.  urate  of  ammonia  calculus,  iv. 

7s. 

3.  ox. date  of    lime    calculus,    iv. 

7S. 

4.  cv.^tin  or  cystic  oxide  calculus, 

iv.  79. 

5.  phosphate  of  ammonia, irjd  mag- 

nesia calculus,  iv.  SO. 
r>.  neutral  pho.«pliacc  of  liroc  cal- 
culus, iv.  8<'. 

7.  mixeil    plHi.>«pliatos    or    fusible 

c.dculii>.  IV.  M). 
neutral  pixxpliate  of  ammonia 

and  in.igneMa,  iv.  8i>. 
biba<>ic  phosphate  of  ammonia 

and  inai^iu'sia,  iv.  80. 
|>lio>phale  of  lime,  iv.  bO. 

8.  xanthic     oxide     (uric     oxide, 

xanthin,    urous  acid)    calcu- 
lus, iv.  s(). 
0.  carbonate  of  lime  calculus,  iv. 
HI. 

10.  carbonate  of  rnapnesia.  iv.  81. 

11.  ur^tie  of  magnesia  calculus,  iv. 

81. 

12.  urates    of  smla,   potassa,    and 

lime,  iv.  81. 
1*^.  phosphate  of  magnesia,  iv.  81. 
H.  chloride  of  .'•(xlium,  iv.  81. 
tibrinou<  calculus,  iv.  81. 
renal  calculi,  iv.  81.  2.>(». 
c.ilculi  of  pro<.tate  gland,  iv.  82. 
privputial  calculi,  iv.8i>. 
h.  lai'hryinal  calculi,  iv.  82. 
r.  na>al  calculi,  iv.  S-.\ 
d    troiilal  .xinns,  calculi  of,  iv.  82. 
r.  caUuli  of  inoiith.  iv.  N'J. 
/.  salivary  cdculi,  \\ .  K). 

of  parotid  gland,  iv.  83. 
of  teeth,  iv.  8.J. 
/J.  ton-ilN.  calculi  of,  iv.  81. 
h.  pharynx  and  Q>ophagus,  iv.  83. 
i.  gaitro-iniestinal  calculi,  iv.  8.3. 

aimnal.     vcKctaljle.    aid    inor- 
ganic nuclei  of,  iv.  81. 
k.  bili.iry  calculi,  iv.  f-(>. 
/.   paiureatic  cah  uli,  iv.  8t» ;  B.  112. 
VI    Miiunal  ca](  uli,  iv.  8«;. 
«.  niainiiiary  calculi,  iv.  8fi. 
o.  vawiiial    and    pudendal   calculi,    iv. 

hCu 
p.  utrrinc  calculi,  iv  Hi]. 
B.  Concretions,  or  INeudo-Calculi,  iv.  86. 
a.  elementary  cell,  iv.  8«). 
I).  iVetal  (i)etrifaction),  iv.  87. 
r.  placental,  iv.  87. 
d   va.ocular,  iv   87. 
arteries,  iv.  87. 

1.  parietal  —  calcareous  dcjK). 

s  tion    in    the    coats    of 
arteries,  iv.  87. 

2,  central  — arleroliths,  iv.  88. 
vein.*,  iv,  8". 

1.  parietal,  iv.  F9. 

2.  central  —   phUboliths,     iv. 

8J). 
f.  lymphatic  and  lacteal,  iv.  fin  • 
/.  ill  the  seroub  and  synovial  cavities, 

iv.  W. 
p.  in  the  tlbroue  mrmhr.TiU's,  iv.  PO. 
A.  c»rehral  concretiims,  iv.  !»<). 
I.  uterine  concretion.s,  iv.  [!n\, 
A.  pulmonary,  iv.  ;xj. 
/.  arthritic,  iv.  1H>. 
tti.  culancoufi,  iv.  [n). 


Pboducts,  Ad%  F.imTioi's  —  arnhnitrd. 

bub-class  II.  Ariicnalixd  prer'.^  tCfS  rr.  ^ 
\  1.  Protein  compounti',  \%.:^. 

A.  Albumen,  iv.  ?1. 

a.  albumoD  in  the  vear-rs^  .* 

91. 
allnjminaru   fr.—    e    r-^ 

tUia*  »LAtr  iA  IZit  ^'  ^. 

yi. 
album inarta      fn^?     r  * 

Slater  of  tV  ftc  -.«-*ri-- 

organ*.  iv.  yu, 
albunimarla    frc"3    trr^f^ 

admixture  or   |r^-_   :~ 

ducts.  IV   i^ 
alt'uniirtar^  trsia  a  if  jr. 

cauic,  iv.  9,- 
ft.  albumen  rcta.uc<d,  iv.  Si 

B.  Fibrin,  iv.  'jj. 

a.  in  the  wcrctioas,  .v.  SS. 
C  Casein,  iv.  t4. 
D.  Olobuliu,  iv.  u4. 
\  8.  Fat,  iv.  iH. 

A.  1-atty  infiltration,  iv.  f-C. 

a.  in  the  li»er.  iv  -.H. 


in  the  p  tKrcas,  ir  \'z.. 
in  the  marvuia,  it.  :}. 
in  the  kidney,  ix.  r-. 
in  the  imtu'lfr,  i*    '^ 
in  the  lung<,  it.  ^K 
arteries  and  caxcuac  vLm 

mu!>cles,  iv.  ^jG- 
1.  *uJuntatT,  iv  **- 
9.  inv.4uuljT^,  jv.  i*i. 
tcndiMia,  i\ .  !♦>. 
nerves  iv.  yfu 
bc>ne«,  IV.  v-»J. 

in    adventxticau    \s^^'^.   ' 
97. 
B.  Fatty  matters  excreted  ts  *^*' :  - 
or  semi-fluid  state,  ii.sT- 
in  the  unne,  iv.  i^, 
in  the  farces,  it.  IC 
in  the  sa.liva.  iv   S'7. 
in  the  sweat,  i»   ^7. 
C.  Encysted  fau,  it.  <t7- 

atheroniaci>u5,mci>.~er.''  «--  >:- 

atomatoufi  in.i*ter.  .f^    " 
analyjtit  of  i'iK*y^tc<.  f«L»,.-  .'■ 
D.  Cholesteric  fjt*.  iv,  y!>. 
in  tumours,  iv.  ^. 
in  {granules,  iv.  ^, 
in  patches,  iv.  i-i^ 
in  scales,  iv.  IJ^. 
development  of  maaaes  a  :  •>■ 
lesteatoma,  iv.  ii:^ 


ft. 
c. 

d. 
e. 
/ 
g- 


I. 

k. 
L 

fH. 


a. 
b. 
c. 
d. 


\  S.  Sugar,  iv.  i^ii. 


ro 


saccharine  diabetes   iv. 

theories  of  the  patho*-,^  ^'    '• 
99,  100. 
Class  II.  Plastic  products,  i».  IfO. 

Sub  cIa.os  I.  Blastemal  form«t:c<QS,  iv.  II 
physical  nature  of,  iv.  Jul. 
chemicji!  constitution  of.  ir.  If! 
potential  qualities  of  different  taj-irr-i-, 
iv.  lipi. 
Order  I.  Deposits,  or    non-scrooul  K'"- 
tions,  iv.  10:>. 
§  I .  typhous  de|JO#it.  ir.  V.C 
8  2.  tuberculous  dei>osit,  cr  tul^  % 

iv.  104. 
i  3.  puiulent  drpofit,  or  pus.  it.  l.x. 
liquor  puns,  iv.  Ill 
jHis  corpu>cie«,  iv.  HI. 
analyses  of  pu»,  it.  Ill 
M-mi-fluid  m.atter»  t.>  Itc- 
tingui^od  fjws  >i.-* 
iv.  114 
«.  mucus.,  IV.  Hi. 
b.  softened  fibrin.  \\  ".* 
r.  epithelial  llu.d,  <  I 
process  liy  which  pui  ii  K-^rs.  , 
iv.  Hi*.' 116. 
$4^  mclanic  deposit,  iv.  llrv 

chemical  corof-i^^it  on,  i^.  ''*" 
a.  alteration  of    hatmaiv^u^t.  •' 
117. 
stagnation,  iv.  117. 
extravasation,  iv.  117. 
chenpcal  action,  iv.  H". 
bk  introduction  of  blacfc-c^-oaH 
•ubstuicei  from  vstb^ct  •' 
117. 
into  the  lungs,  iv.  117. 
disease    of  the  its;;} 
colliers,  iv.  117. 
S  5.  diphtheritic  de}>o*it,  iv.  IIS. 
white  thrush,  iv.  IIS. 
white  chccvy   matcrvs'  «^ 
forms  «Mi  t>U*tercd  t^t*-: 
ir.  118. 
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BwioDOcnoN.  Vboktable  ( VioBTABLB  Owvu)'-eontimMed 
Fwt  II.  Higher  Cryptogamiaftnd  rhanerogainia,  •• 
832. 
▼iigeUtive  •yiCem  among  the  lovor  Hepatica^  a. 
838. 
flnC  period  —  fVom  the  germination  of  the 
•pore,  I.  833. 
devdopnient  of  the  antheridia,  a.  233. 
devela|iment  of  the  arcbegoiiia,  t.  833. 
•coond   period -.  fructification  of   the  arche- 

gonia,  a.  831 
changet  preparatory  to  the  development  of 

the  ipoce*,  &  8Si, 
development  of  the  ipores,  ■.  83i. 
Tcgctailve  lyitem  in  Juiigermauni*  fVondoMe,  t. 
835. 
flrtt  period  —  germination  of  the  spores,  a.  835. 
aotberldia,  §.  835. 
arebegoaia,  s.  8d5. 
Moond  period  «.  derekqpment  of  the  embrjo,  a. 

836. 
dianges  preparatory  to  the  development  of  the 
SpOTM,  s.  836. 
lfosse«,Si  837- 

line  period  -^  germination  of  the  spore,  •.  2S8. 
development  of  the  antberidia  and  arclie- 
gonia,  t.  838. 
In  the  genus  Phascum,  a  838. 
derelopinefit  of  tbe  iruit,  a.  8J8. 
of  tbe  spores,  s.  &39l 
Ferns,  s.  839. 

first  period —germination  of  the  spore,  s.  839. 
antberidia,  s.  859. 
archegonia[,  a.  840. 
origin  of  each  archegonium,  a.  840l 
theembryo^s.  8il. 
sporangia  and  qpures,  a.  841. 
Equlsetacesr,  s.  841. 

first  period  —  germinatloo  of  the  spore,  s.  841. 
antheridium,  s.  Ml. 
archegonium,  s.  848. 
•pores  and  sporangia,  t.  848. 
Lf  copodiaeev,  s.  84& 

commencement  of  the  development  of  the  pro- 
thallium,  s.  941 
arcbcgonia,  a.  843L 
embryo,  s.  843. 
sporangia  and  apofca,  i.  8431 
Rbitocarpev,  a  845. 

macroapiMre  of  Pllularia,  i.  845. 
Iirotballium.  a.  845. 
embryo,  s.  845. 
•fiorangia  and  sporea,  •.  846. 
Phanerogamia,  a  846. 

Phauerogaroia  gymnoapermia,  •.  84d 
Phaiierogamia  angioapermia,  s.  848. 
Hippuris  vulgaris,  a  849. 
Orcois  mono,  a.  850. 
the  anther  and  the  pollen.cell,  s.  851. 
review  of  thtf  analogies  which  present  them* 
•elves  in  the  history  of  Uie  develop- 
ment of  the  reproductive  oigans  of 
the  higher  Cryptogamia  and  of  the 
Phanerogamia,  s.  858. 
I.  analogies  existing  between  the  ovule, 
the  anther,  and  the  ^lorangittm,  a. 
858. 
8.  analogy  between  the  embryo-aac,  the 
pulleo-celi,  and  the  parent  cell  of  four 
■porrs,  s.  858. 
origin  and  development  of  gcrm^eells  In  special 
organs  destined  for  thctr  reception,  which 
axe  capable  of  transformation  into  rudiments 
of  new  plania,  without  the  concurrence  of 
two  organs  of  opposite  functions,  s.  853. 
Appendix.  —  On  the  reiatMms  which  exist  l)etween 
the  animal  and  vegetable  kingdoms,  as  rcgaida 
the  ftinction  of  reproduction,  ii.  437  ;  s.  85& 
KimuA.  a  class  of  Vertebrate  Animals,  L  115 ;  iv.  864. 
definition,  iv.  8ii4. 

division  into  otders,  flimilies,  and  qiecies,  iv.  96& 
abdomco  In  Rcplilia,  I.  1. 
osseous  system.    See  OaaKOU  Systbm. 

pdvis  of,  a.  170L 
osteology  of  Chelonia,  iv.  £65i 

pljMtrttm  or  ventral  cutraas,  Iv.  SRS. 
pelvis,  iv.  867. 
bonca  of  the  carpus.  It.  867. 
feet.  iv.  858. 
tanua,  iv.  870. 
oetcolofy  of  Opbidia,  It.  87S. 
myology  of  Chekmia,  iv.  873. 

musdcs  of  the  neck  and  head,  iv.  T^X 
of  the  shoulder,  iv.  875. 
of  the  arm,  Iv.  876L 
of  ibe  forearm,  iv.  878L 
ofthehand,i«.)r79. 
of  the  thigh,  iv.  ^79. 
ofthelcg.  tv.  880. 
myoloKy  of  Ophid^a,  iv.  8Ml. 

'  a  ol  the  spine,  iv.  SSI. 
oftheiUis,iv.881. 


Rbphua  —  co»>titmed. 

muscles  of  the  head,  Iv.  SM. 
anterior  temporal,  iv.  888. 
middle  temporal,  iv.  888. 
posterior  temporal,  iv.  2BS. 
muscles  of  tbe  head  of  tbe  rattlesnake,  iv.  2S1 
muacles  of  the  throat,  iv.  884. 
organs  and  mode  of  progreaaion  of  the  Chelonia,  liL 
445. 
myology  of  the  salamander,  iv.  885. 
muscles  of  the  head,  iv.  )j85. 
of  I  he  trunk,  iv.  885. 
of  the  extremities,  iv.  886L 
temporo-maxillary  articulation  in  reptilca,  iv.  941. 
teeth  of  Reptilia,  iv.  887.  888. 
number,  iv.  883. 
aituation,  iv.  883. 
form,  iv.  683. 
attachment,  iv.  883. 
aubsUnce,  iv.  884w 
structure,  iv.  884. 
develonment,  iv.  884. 
batracnian  modifications,  Iv.  885. 
poison  fangs  and  poiaon  gbiids  of  serpents,  iv.  &S7, 

888. 
of  sauriana,  iv.  889i 
crocodilia,  iv.  888-  895. 

development,  iv.  896. 
ofthelixard,  iv.  888. 
of  the  boa  constrictor,  iv.  889. 
poison  fang  of  serpents,  iv.  V90. 
poison  apparatus  of  the  viper,  iv.  891* 
def  elo|iment  of  teeth,  iv.  891. 
tongue  of  reptiles,  iv.  898. 
digestive  organs  of,  a  861  30a 
(Mophagua,  a  300. 
atiimacb,  a  296i  300. 
intestine,  s.  300. 
In  Batracbia,  §,  301. 
In  Ophidia,  s.  301. 
In  Chrtonla,  s.  301. 
salivary  glands  of  Reptilia,  Iv.  438. 
▼Iscera,  iv.  897. 

renal  organs  of  Reptiles,  iil.  175 1  iv.  833. 
thymus  gUiid  of  Reptiles,  iv.  1U9& 
thyroid  gland,  iv.  1108. 
lymphatic  system,  Iv.  30a 

lymphatic  hearts,  iv.  SOL 
venous  syatem,  iw.  3(0. 
anerial  svstem,  iv.  3U3L 
organs  or  respiration,  iv.  S0& 
cireuUtion  of  the  blood,  I.  96.  601 ;  Iv.  307. 
the  heart,  iv.  307. 
nervous  system,  ilL  680 ;  Iv.  309L 
the  brain,  iv.  9B. 
sympathetic  svstem,  iv.  31 JL 
organ  of  hearing.  Iv.  313L 
organ  of  vision,  iv.  314. 
appendages  to  the  eye.  It.  314. 
lachrymal  apparatus,  iv.  31& 
tnrlnary  apparatus,  iv.  31& 

the  kidneys,  iv.  3l& 
organs  of  generation,  ii.  419. 
male  organs  of  generation,  iv.  317. 
spermatoioa  of.  iv.  itfk 
female  organs  of  generation,  iv.  381. 
oviducts,  iv.  StU 
devekipment  of  the  egg,  iv.  388. 

external  forma  of  diflbrent  eggs  of  reptilca,  a.  SO. 
tegumcntary  system,  s.  3M.  941. 
musk  gland  of  the  crocodile,  a.  385. 

anal  glanda,  s.  3S5w 
optic  nerves  of;  ill.  761 
•yelids  in  Chetonia,  Ul.  95. 

glandule  of  Haider  in,  Ul.  98. 
secreting  and  derivative  apparatus  In,  UL  f  8. 
ciliary  motion  in  Reptiles,  L  6M. 
animal  heat  of  Reptiles,  li.  64a 
ilearrso^  of  breasts,  liL  848L    See  M  amhsbt  Ola  una. 
Jtetpiratim,  artificial,  i.  963. 861 
RcspiBATioBf, organs  of,  s.  868. 

respiratory  aimaralus  of  animals  generally,  1. 14a  14X 
L  Human  and  Mammalian,  a.  856. 
definition,  s.  858. 
lungs,  s.  858. 

in  man,  a  858. 
apices  of  the  lungs,  s.  858. 
trachea  In  man,  s,  82^. 

structural  anatomy  of  the  trachea,  a  KO. 
tracheal  mucous  membrane^  s.  8S(I. 
cilia.  SL880L 

tracheal  glands,  a.  960. 
fibfoua  structures,  a.  861. 

tracheal  cartilaginous  rings,  i.  9til. 
tracheal  muscles,  a  ft  JL 
arteries  of  the  trad«ca,  a.  9G8. 
bronchi,  s.  9K8. 

the  bronchi  divide  on  no  constant  or 
regular  |dan,  a  861 
ultimate  pulmonary  tissue— MhiIo—  b-atorical 
bibliography,  a  864. 
miuttte  anatomy  of  the  lobule,  a.  8  'A 
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Respiration,  organi  ot-^cont/nued. 

ultimate  air-oelti  of  the  lunfrs,— Vcstculv  a. 
celluls  aereap,  a.  Malpighianae ;  al- 
veoli pulmonum  of  Rotaignol,  a.  268. 
minute  atructure  of  theair-cclla,  r.  S70. 
tbe  epitiieliuiD  of  the  air-paaMgca 

aod  eel  la,  s.  270. 
tbe  elwlic  cissue  of  the  air-cdla,  a. 
27i 
Taicular  lystem  of  the  lunga,  a.  £72. 
pulmonarj  artery,  •.  273. 
veins,  a.  874. 
bronchial  ayatem  of  vcnela,  a.  275. 
»uuerior  arterr,  a.  27& 
inferior  artery,  a.  275. 
bronchial  vein*,  a  27& 
anastomotea  between    the  bronchial  and 
pulmonary  ivstema  of  veueU,  a.  975. 
use  of  the  note  in  respiration,  iii.  7:5. 
breathing  by  the  noac  aiid  mouth  compared,  iiL 

735. 
See  also  Thorax. 

II.  Comparative  anatomy,  Iv.  276. 

in  Acalephc,  L  44. 
in  ihe  Annelida,  i.  170. 
in  Arachnidans. 
in  Echinodermata,  ii.  40. 
in  CeUcea,  L  579. 
in  Crustacea.  L  177. 
in  Entoioa,  ii.  1S6. 
in  GasterofKMla,  Ii.  S89. 
In  MarMipUlia,  iiu  SL'S. 
in  Mollusca.  iii.  365. 
In  Monotremata,  iii.  391. 
in  Myrljpoda,  iii.  548. 
in  Pachydermata,  iii.  872. 
in  Pteropoda,  iv.  173. 
in  Quadrumana,  iv.  209. 
in  Iteptilcs,  iv.  306. 
in  Rotifera,  iv.  413 
in  Ruminantia,  Sw  5I2L 

respiratory  organa  of  birds,  L  341 ;  Iv.  276. 333.  a. 

276. 
of  reptiles,  a.  2T8. 
temporary  branchiao  of  Amphibia,  L  98;   a. 

278. 
temporary  external  gills,  s.  £79. 

external  gills  of  the  Snlmandrld*.  a  279. 
internal  temporary  branchiae  of  Amphibia, 

a  280. 
air-hlad'ler  of  Ffahca,  a.  281. 
lungs  in  Batracbia,  s.  282. 
respiratory  organs  of  Fishes,  iii.  985 ;  s.  286. 
mucous  membrane  of  the  brancbls,  a.  287. 
vascular  system  of  the  branchic,  a.  2tf7. 

minute  circulation  of  the  branchi»,  s.  288. 
cartilage,  or  supporting  systnn,  of  the  branch!*, 
s.  289. 

III.  Morbid  anatomy  of  the  lungs  and  air-passages,  s. 

S91. 
inflammation  of  the  bronchi :  — 
a.  acute  bronchitis,  s.  2^ 
6.  chronic  bronchitis,  s.  V92. 
c.  itlaatic  bronchitis,  s.  292. 
collapse  of  the  lungs,  a  292- 
asthma  and  hoofilng-cough,  s.  292. 
dilatation  of  the  bronchi  :— 
uniform  dilatation,  a.  292. 
saccular  dilatation,  s.  292. 
bronchitic  collapse  of  the  lungs,  s.  292. 
Inflammation  of  the  mucous  membrane  of  tbe 
bronchi,  s.  2!>2. 
superflciaf  suppuration,  s.  292. 
pathological  conditions  of  the  broncho-pulaio- 
nary  mucous  membrane,  s.  293. 
plastic  or  exudative  bronchitia,  a.  293. 
bronchial  croup,  a  293. 
asthmatic  affections,  s.  293. 
forma  of  disease  recognised  by  English 
pathologists,  a.  293. 
Inflammntion  of  the  veaicuUr  tissue, 
aS93. 
engorgement,  a.  293L 
hepatisation,  a.  293^ 
grey  be|iatlsation,  a  293. 
gangrene,  s.  293. 
cancer  of  the  lung,  a.  293L 
phthisis,  a  893. 

seat  of  pulmonary  tubercle,  s.  293. 
nature  of  tuberculous  matter,  s.  293. 
mechanism  of  emphysema,  s.  293 
desquamation  of  the  epithelium  of  the 

air-paasagea,  s.  i9S. 
diseases  of  the  larynx,  HI.  114^    Set 
Larynx. 
RopiHATiOfC,  Ainctlon  of,  Iv.  323. 
preliminary  remarks,  iv.  325— 3S7. 
respiration  of  pliints,  t.  132 ;  iv.  328. 
rc^iiration  of  animals,  1.  189  \  Iv.  329. 
detlnition,  iv.  Hi9. 

conditions  whirh   regulate    the   energy  of   ihe 
ninction,  iv.  3V9. 


Man: 
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RisKRATiOK .  Ainctaon  of—  eimiitmei. 
res]Mratory  membrane,  if.  3S1. 
gills  or  branch!*,  iv.  33L 
tracheae,  iv.  331. 
lungs,  iv.  331. 
in  birds,  iv.  SSI. 
apparatus  for  reoevlM  thealr  lothelaaffiaf 
the  human  spedea,  iv.  SS. 
ihe  act  of  raspiratioii  r  reflex  bisuus 

721  L 
ihe  medulla  oblongata  the  wtie  of 

movements,  iii.  722  K. 
Importance  of  tbe  oaygco  of  the  wtmmfktn  la 

animal  existence,  lit.  31. 
relation  of  the  drculation  to,  i.  67S 
relation  which  the  pulse  bears  to  the  retpntMa. 

Iv.  192. 
muscular  movements  in  laapteatloa  aai  cxpirstiM, 
iv.SSI. 
measure  of  Ibree  of  the  mnscBlar 

of  inspiration  and  expiratios^  iv.  Sfti 
frequency  of  the  icspimoey 
ments,  iv.  338^ 
motions  of  the  glottis  during.  Ul.  US. 
excitement  of  the  respiratory  souscies  by  the  ndJiR 

application  of  coM  to  aurfiwoof  body,  iii.  J*^' 
relation  of  tbe  degree  of  inrltabilily  to  reqar«L0i. 

i».  31. 
method  for  ascertaining  the  quaatlty  of  rf^Mtst«« 
in  any  given  anlmRl — the 
31,32 
incroRse  of  icspintion  la  naoalot  RBd 

47a 

•tRte  of  the  resplratioQ  doriag  slec^  ii.  #46. 
state  of  the,  during  the  atoty  cf  ' 

animals,  il.  767. 7fB. 
state  of  the,  during  the  alec^  of  hihcraas  r| 
animals  compared  with  ttMC  of  tbe  i 
roals  in  r  state  of  activity,  U.  7CI^ 
quantity  of  air  draara  Into,  and  expeUad 
lungs,  ir.  3J9- 
during   quickened 
340. 
cbangea  upon  the  ataDOSphetic  air  ia 

iv.  342. 
animal  matters  exhaled  ftui  the ' 
per  centage  and  quant  ty  ol 
the  expired  air,  iv.  345. 
effects  of  period  of  the  d.iy,  iv.  9li. 
digestion,  Iv.  31C. 
fa»ting,  if.  347. 
alcuhol,  iv.  347. 
coaditkma  of  tbe  mIbA,  iv.  Stt. 
exercise,  iv.  34(t. 
temperature,  Iv.  S48. 
tbe  seasons,  W.  949. 
barometric  piasiufe.  Iv  319. 
age.  sex,  and  oosMtitoliaa  of  badf.iv. 

£SO 

the  rcapiratory  mevcBMnls  mm  ^ 

evolution  of  carfaoaic  aod  n^  ^ 

lunga,  iv.  36L 

frequency  of  the 

ments,  Iv.  351. 
bulk  of  the  air  expelled.  If 
the  atoppi^e  of  the 
ments  for  a  tiaae.  iv. 
quantity  of  oxygen  gas  ahsushad  by  tbe 

354 
diflbrenoes,  chemlcRl  Rnd  ahyiical, 
rial  and  venous  Mood,  iv.  SSd. 
flree  gases  In  the  blood,  tv.  SSA. 
theory  of  resplfation,  I  v.  361. 

on  the  manner  la  wbleb  the  olr  la  ibv  a^* 
and  that  in  tbe  lower  parts  of  the  nnm^  *^ 
apparatus  become  lotcraBixed.  iv.  3tt 
actiona  iMtween  tlie  bknd  and  Ihe  atiMifcw' 

Rir  in  the  lungs,  Iv.  SflK. 
RRUse  of  the  diRaae  of  ooioov  la  Ihe  khal,  i« 
36S 
efltet  of  suspended  usplfatinn  on  the  artMa  el  tt« 
heart,  iii.  34- 
In  varioua  aaiaMla,  UL  S& 
power  of  bearing  auspended 
natlng  animals,  il.  ^1. 
state  of  the  respintioa  as  a  sign  of 
I.  801. 
lUtpintarp  ncnre^  lateraRl,  Iv.  7Mk 
ReUUarm  bodies.  Ui.  678, 679.  €82. 

(uncUon  of  the,  iii.  722  K. 
RtU  rauoosum,  or  rcte  BlalpighO,  BL  40s  Iv  U31 

testis,  iv.  977.  97& 
ReU^de$  of  Scopoli,  1. 966. 
Re^aUmm^  bonnet,  or  ' 
of  Ruminantia,  ii.  IL 
of  tlie  carori.  r  53R. 
RetUorm  or  reticular  plexiis,  a.  712. 
lUtma^  peripheral  expansion  of  ncrvea  oa  the,  UL  9k 
central  arten  of  the.  L  491 ;  hi.  7«& 
fbnction  of  tne,  iv.  ]439l 

Abnormal  vision  arising  ft«m  drActlve  aetf  ■  ^' 
retina  or  senaorlum,  Iv.  14JiL 
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Mituath  of  Barry,  t.  Sfil*  560. 
RftraetUitf  ofmuaclaa.  Hi.  584v 
Kdraelor  anguli  ori«  muicle,  hi.  SB6, 
Retrakentn  auhculam  musclct,  il.  55S. 
Mm9ncfnu  of  hibernating  animali,  pbenomenoo  of,  U. 
774. 
rauMt  of,  IL  774. 
Kksgades.  or  flasurcs,  of  tbo  tongue.  It.  1156. 
Jitmmatte  arthritii  genu,  chronic,  caw  of,  iil.  5S. 
of  the  shoulder-joint,  chronic,  iv.  584. 
term,  or  inflammation  of  the  joint*,  lii.  53. 

albamen  In  the  sweat  in  a  caae  of,  W.  93. 
fout.  It.  1586. 
Bkemmatitm^  chararten  of  the  urine  In,  It.  lfi9SL 

chronic,  or  nodosity  of  the  iointa  of  the  hand.  ii.  518. 
of  the  hip  (or  ci^ronlc  rheumatic  arthritis),  iL  7&i6. 
anatomical  characters  ii.  8()1. 
history  of  the  discue,  ii.  798. 

similar  disease  affW^ing  other  articula- 
tions.    See  Euiow;    U*md{    Kmsb; 
Sbouldbb. 
causes  of  the  disease,  II.  796. 
symptoms,  iL  79U. 
history  of  two  cases,  IL  799, 800. 
In  the  elbow-joiot,  Ii.  79. 
puerperal,  of  knee-joint,  ill.  50, 51. 
m  the  larynx.  Hi.  1S3. 
Bkimocfrot^  anatomy  of  the.  III  800.    See  Pachtdikmata. 
structure  of  the  horn,  s.  478. 
pelfts  of  the,  s.  156. 
stomach  of  the,  s.  303. 
onraos  of  Totoe  of  the.  It.  1493. 
urine  of  the.  It.  I8H0. 
Skixoearpe^t,  TegetatWe  system  of,  a.  S45. 
raacrospore  of  Hilularia,  s.  M&. 
proihallium,  s.  245. 
embryo,  s.  945. 
sporangia  and  spores,  s.  846. 
JUootfM.  teeth  of  the,  ill.  978. 
Rknopkagfl,  a  tribe  of  Uarsuplalta,  UL  257.  ft  teq, 

genera  of,  iil.  WI. 
Hkitopkptm  melon,  i.  38. 
Bkhopoda,  mode  of  reproduction  of  the,  s.  6. 

ora  of,  a.  [189.] 
JUUtattoma  oerules,  1.  40L 
digcstlTe  organs  of,  I.  48. 
mode  of  prowrcstloo  of,  iU.  433. 
OTa  of,  B.  [189.3 
nkomboidemM  muscle,  lii.  789 ;  It.  755. 

scapube  muscle,  it.  57& 
Rh^ttekopkorat  t*  tribe  of  the  order  Colcoptera,  II.  S(S2. 

characters  of  the  tribe,  ii.  8Hi. 
MyneMo§imrm$,  teeth  of,  It.  890. 
iUtypopkama^  a  aub-tribe  of  Insccta,  II.  8591 
Bkptkm  of  the  heart,  ii.  614. 
RkytiamA^  reproductlTe  syttem  ofl  a.  8S7. 
HkwumHM  of  Sumatra,  anatomy  or  the.  It.  57lt  ^  *t^» 
a£$.  It.  1(/S4l 

clatsillcation  of  the  riba.  It.  1083. 
general  characters.  It.  10t5. 
special  characters.  It.  lO!^. 
pleura  coatalis.  It.  8. 
canilages  of  tbe^  L  84a 
See  TnosAX. 
Jtirr,  propertiea  of,  as  food,  IL  13L 
iiscMrt*  (rachitis).  I.  440$  s.  189. 
cause*  of,  L  440. 

consequences.  Immediate  and  remote,  L  440. 
•ympComs,  1.  440. 

cases  of.  In  the  fcKus  In  utero,  IL  337. 
Bidge,  canine,  Ii.  807. 
malar,  IL  808. 
mylcwhyoid,  U.  814. 

turbinated,  inferior  and  superior,  of  superior  maxillary 
booet.  II.  S08L 
KigkU/p,  m  sign  of  actual  death,  t.  80& 


jK/jfor  mortto.  UL  588.  584. 585.  781  N. 

closureof  the,  IIL  lis.  184. 


Aima  glottklia.  lii.  111. 


laryngismus  stridulus,  Ul.  113L  184w 
doeure  or.  In  cases  of  erysipelas  of  larynx,  UL  118. 
tttma  pnlpcbrarum.  Hi.  79. 
Bimg,  nbdosBlaal,  external,  I.  4^  5. 

Internal,  1. 7.  18L 
crural,  11.  757. 
tyntipnnic,  IL  544. 
umbilical,  i  9. 
J7*i^r<^  anake  (Col.  natrix),  nervous  system  of,  UL  610. 
R»m£»,  cnrtiliginous,  of  the  trachea,  a.  861. 

of  Cruatacra,  I.  753. 
Ri»OTiMS  SantonnI  muscle.  HL  fi6& 
HisMS  ^istrUonictts,  cause  of  the,  U.  6. 
JiiHMms^  ducts  of.  It.  483^ 
hlaCiM  of,  iL  560. 
procrsa  of,  IL  5M. 
**  Roarim^  **  of  the  horse,  causca  of,  UL  123. 
H"rkB^  Titality  of  animals  enclosed  in,  lit.  158L 
UuDS  *€TiA^  an  order  of  Mammiferoua  Vertebrate,  It.  36S. 
ce  of  the  cranium  of  rarious  specie^  It.  'JOX 
face.  It.  374. 
carpus,  iT.  379. 
ctaTlcle,  It.  SHU. 


llODBNTiA  —  eonthited. 

bones  of  the  femur.  It.  380. 
Abula.  iT.  381. 
pelTis  of  the,  s.  158. 
teeth  of  Rodrntia,  It.  388. 
organs  of  digestion,  it.  385 ;  a.  303. 
stomach.  It.  S86i 
Intestinal  canal.  It.  389. 
llrer.  It.  SSO 
pancreas.  It.  390  j  s.  97« 
spleen.  It.  390. 
th}mtis  gland.  It.  1006. 
lymphatic  system,  iv.  39C 
arterial  system,  It.  390. 
Tenous  system.  It.  S9l. 
nenrous  system.  It.  391. 
organs  of  the  senses.  It.  398. 
organs  and  mode  of  locomotion  of  the,  HL  454. 
organs  of  generation.  It.  398. 
male  organs.  It.  398. 

prostate  gland.  It.  394. 
Cowper's  gUnds,  It.  394. 
penis,  It.  39Si 

Welierlan  organ  In,  It.  1418. 
female  organs.  It.  ^iOii 
RotenmUttert  organ  of.    See  Paroitarium^  s.  599L 
Ratatim  of  Joints,  L  856. 
Rotatoria^  or  Rot(fera.    See  Rotipbba. 
Rotifer  Tulgaris,  It.  4ia  418. 
babiUt  of  the.  It.  4C7. 
Lceuwmhoek's  description  of  Uie,  It.  307. 
stimaach  of  the,  a.  8!6. 
BoTirBBA,  or  Rotatobia  (wheeUanlmalcules),  a  class  of 
InTertcbrate  Animals,  1. 110 ;  iU.  607  ;  it.  3B6L 
deflnition.  It.  396. 

dlseorery  of  the  first  SoUfer,  It.  Sffl. 
localities  Inhabited  by  them.  It.  398. 
their  power  of  reeoTering  ritality  alter  apparent  perfect 

desiccation.  It.  398. 
Ehrenbeig's  dirislon  Into  families.  It.  400. 
cilia  In,  L  607. 
tegumentary  system.  It.  409. 
motory  system.  It.  411. 

mode  of  progression,  HL  43& 
muscular  and  nerrous  systems,  ill.  5361 
digesUre  system.  It.  411 )  s.  895. 
teefh.  It.  418. 

Tascular  and  reapiratory  ayslems.  It.  413. 
nerrous  system  and  the  organs  of  the  senses,  HI.  536. 

607 ;  It.  414 
reproductire  STStem,  II.  410 ;  It.  414. 
mode  of  reproduction,  s.  [118.3 
OTarlan  otb,  s.  [118.] 
spermaloaoa  of  Annelida,  It.  496. 
Khrenbeig's  summary  of  the  general  relations  of  the 
Rotifera,  It.  415. 
Rtmmd  ligament  of  the  llTer,  Ui.  9S6. 
Rammd'Worm  (  Ascaris  lumbricoides).  iL  185. 
Rome-beetle  (Crco|ihllus  maxillosus).  ii.  863. 
Rmgtt  of  mucous  membrane  of  the  stomach,  s.  383. 

peoniform,  of  uterus,  a.  6891 
Jlaiasfli,  or  paunch  of  Kuminantia,  s.  308. 

sCflucture  of  the  rumen,  s.  535. 
RuMiNANTiA,  an  order  of  Mammalian  Quadrupeds,  sl  506. 
essential  characters  of  the  order,  s.  5o& 
of  the  sub.ordcrs  -^ 
Camelid*.  s.  506. 
Cerrids,  a.  508. 
Antelopid*.  a.  508. 
£gosoerid«.  s.  50eL 
BoTid«,  s.  508. 
Osteokigy,  a  508. 

hones  of  the  cranium,  a  500. 
oodpital  bone,  c  509. 

Krictal  bone^  s.  50a 
mtal  bones,  s.  509. 

aphenoid,  a  610. 

temporal  bone,  s.  511. 
bonce  of  the  face,  s.  618. 

nasala,  s.  519. 

Intermaxlllaries,  s.  61S. 

maxillarles.  s.  513. 

lachrymals,  s.  613L 

palatines,  a.  513. 

Tomer  and  oaia  mnngioaa  acu  turtalnaCa,  •• 
51& 

Interior  maxilla  or  javJione  proiicr,  s.  515. 
cranial  pccullantlea.  a.  51& 

horns,  s.  516. 
Tcrtetiral  column  and  bonce  of  the  trunk,  a.  519L 

atlas  in  camela,  s.  SSO. 

axis  or  drntata,  odontoid  process  ef  tb^  s.  380. 

dorsal  Tertcbra^  a.  580. 

ribs,  s.  590. 

peine  bonce,  s.  15&  581. 
bones  of  the  anterior  extremity,  s.  581. 

sta|iula.s.  561. 

humerus,  s.  561. 

bones  of  the  fore-arm,  a.  581. 

carpal  bones,  a  588. 

mrtacarpala,  s.  iHi, 

phalange*  of  the  rloren  fool,  a.  588. 
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booet  of  the  poiterior  extrenlty,  •.  588L 
femur. ».  aiiS. 
pAtdU,  i^  5«3. 
tibia,  s.  583. 

bone*  of  Ibe  lamw,  t.  583. 
meUUnate,  1.  583. 
Mjolofy  of  Raminuiti,  a.  S83. 
paaniculua  canioMM.  •.  SSSl 

miMCulua  ctttaocas  facict,  &  554. 
m.  cuUiL  bumeri, ».  584. 
m.  cuteo.  maximua,  teu  abdoninia,  •.561. 
other  maadn  of  the  ume  category,  ■.  o2i. 
miuck*  of  the  bead  and  trunk, ».  5^4. 
trapeaius,  a.  5)^k 

the  broad  muacie  repreamted  in  the  hinnan 
au&icct  by  the  iplenioa  capitia  and  apleoiua 
oervicia.  l  565. 
tTacbelo>ma«ttiidciis  a.  585. 
grvat  eomplt  xua  and  digaitiieaa  coiti,  a.  £23. 
tranareriaiia  cerricla,  a.  585. 
aealeni  nuadea,  a.  585. 
longaa  ooUi  and  recti,  iii.  5af» 
atrmo-inaatoidcaa  or  aaaxillarla,  9.  SSH. 
rectua  eapitia  anticua  major,  a  586. 
hjoid  apparatua,  a  5fif>. 
muadea  proper  to  the  hyoid  chain  of  bonea,  a. 

587. 
atemo-byoida  and  atcmo.thyn>ida»  a.  5x7. 
omo-hyoid»  maade  analosoua  tOi  c  5.7. 
»tylo-hyoid,  a  587. 
oeraUNdo-lateraJif,  a  587. 
masti>.«tyloU,  a.  SH. 
myk>-hyoid,  a  527. 
gniio-byoi«k,  a.  S?7. 

muarlea  connected  with  the  hyoM  apparatua  of 
the  siraflie,  a.  587. 
of  the  ahouMcr  and  Ibre.limb,  a.  58S. 
levator  angolia  aeapuUr.  a  Sfift. 
rbwnbotdeua  m^or  and  minor,  a.  5.8. 
•crratua  magnua  or  migor,  a  588. 

minor,  a  5S8. 
latiaalmua  dorai.  a  588. 
pectoralu  m^jor,  a.  588. 
ambibrachialsa  eomraunia,  a.  589L 
abductor  loogua  brachii,  or  abd.  bracfa.  anpe- 
rior,  a.5S9L 

Infra-apinatna,  a  529. 

intrmaa,a. 


BmnaaaTiA, 


589. 


mi 


iBccte,  a. 
a.  557. 


SK7. 


the 
the 


•brachialia,  a  5B9. 
bioepa  bcachii,  ooraoiKmAalia,  or  icaor  coUti 

lonana.  a.  529. 
bradualia  ialcnuia,  or  iexor  cabiU  loogua,  a 


cxtcnaor  cnbiti,  a.  529. 
brvTia.a5fiSL 
brachlafia  extcmua,  a  559. 
anoooeua  intcmna,  a  5^ 
pronator  terea,  a.  5S9. 
extenaor  carpi  radialia,  a  589. 
flexor  carpi  radialia,  a.  53i>. 
extenaorva  digitorum,  loogioref  breTkir,^59aL 
abductor  pollicia,  muacie  correnioiidtng  to^  a 

530l 
flexorca  caipi  ulnaria  eztenMa  cC  laCemaia  a 

ssa 

iexor  digitorum  auMimia  ct  flex.  dig. 

ftindua  perlorana,  a.  iJU. 
Boadea  of  the  haunch  «nd  bmd-fimb,  a.  530. 
glutcttt  maximua,  a  59k 
tMMor  Cbkic  lat«.  a.  5JU. 
birepa  fcmoria,  or  vastua  hmgua,  a.  530. 
Uiacua  ioiemua,  glutcua  aacdiua  ct  mi 

and  pyriformia,  a  aJU. 
obturator  extcmua  ct  intcmua,  the  gemetii, 

quadratua  fcmona,  vasia,  and  adductorca,  a. 

Intecumetitary  ayatem,  a  530. 
honu  of,  atructure  oC  a.  478. 
the  bump  and  ru«hioo.likc  aole-pad  of  the  droaM> 
dary.  a  SSI. 
general  character  of  the  dermal  envelope  In 
CAmctitlap,  a.  Sil. 
tmrartant  changca  cOi.extttinf  with  the  thedding  of 
Ihe  antlera  iu  the  aulid- homed  Rumiaautia,  a. 
5J1. 
draign  of  the  doveo  oonditioo  of  the  IboC,  a  5JI. 
Pigcative  »y»tcin,  ii.  1 1,  a.  5ki2. 
buccal  cavity,  a  5^8. 
teeth,  a  5i^ 
tongue,  a.  SJ3L 

papi'.te  of  the  toagnc«  a  5331 
muacica  of  the  totigue,  a.  534. 
««MrU  and  nerve*  of  ibe  taogne,  a.  5S3L 
•aJivary  glan«K  iv.  133 ;  a  jiSa 
oMophagua.  a.  j3kX 
atomach,  it.  1 1 ;  a.  535. 

pBunch.  rumen,  inglttviea.  or  paaae.  a  308. 5& 
rcticuluni,  bonnet,  or  vater-bag,  a.  S  4x. 
pultertum,  maiiypties  omnHa,  or  h.uillc4,  a. 


the  Ibod  fhma  the 
inteatinal  tube,  a.  SSB. 
inteatlnal  glanda,  a  SS. 
fiver,  a.  5ia 
pancraBa,a  541. 
aple«},a541. 
digcative  ocgaaa  of   Riii 
thoaeof  the  Camivoia,  L  479. 
luyDxofthe.iii.  IQS. 
OiiMia  of  circulation,  a.  541. 
of  reapinatioo.  a.  518. 

brain,  lit  eML 
organ  of  vialon,  a.  5I3L 

of  hearing,  a.  5431 

ofaacll,a543L 
urinary  organa,  a  54S. 
reproductive  ayitcm.  a  54S. 

wSberUin  organ  in  the,  br.  1419. 
female  organa,  a.  544w 
BMMtau,  or  chewing  the  cod,  iL  11. 
cau«ea  of,  ii.  11. 
power  of  nonlnatioB  poaaoMed  by 

mode  in  which  it  ia  tftrtcd,  a  519. 
J,  iiL  471. 
principlea  upon  which  walling  *■' 

471. 
Rncca  employed  ui  running^  iB.  471. 

gravity  mid  leMttanep,  iii.  471 
Increaw  of  the  m 
iii.  4791 
Rmpimt  of  the  JBaphragm,  ii.  & 
of  the  Fallopian  tube,  a.  <B0 
of  the  heart,  cauaca  o<;  Ii.  6I& 

partial  rapcuie  of  the  heart,  fi.  fiiai 
of  tendanaofthelct.lii.  138. 
of  the  urinary  bladoer,  i.  400l 
of  wallaof  ttteraa,  a.  TUl. 
of  vcinaiv.  13991 

unn.  iv.  473. 
devdopmcBt  of  the 


m.A 


.a':* 


.iv-n 


inthepiamalcr.lii. 
inthe 
8te.  lachrymal,  i&  91. 

flnia  cMu*  aaeei  lachrymals,  fil.  91. 
Socrwfi,  or  cyats,  of  the  nrinary  bladder,  L  3K 
3iacrarfiir,  iL  5691 

laryi^ia  of  nHon,  la  118. 

alae,  foraa,  and  uaea^  UL  111. 
ratundua,  ii.  538L 
Smerml  ganglia,  a.  485. 

artery,  middle.  L  197  s  H.  828. 
Ialaal,ii.83a 

origin  and  diaHftntlon,  ii.  8SDL 
cuia],a.)t8,ll& 
crest,  a.  119. 
foramen,  a  118,  1 19. 

iv.7«5:  a«4l,n«ir. 

caoCiv  76x 
fat.  aeODOd,  third,  fourth,  iAh. 
785. 

bea  of,  iv  73B. 
pira'ua  of  ocrvca,  i.  181  ;  iv.  Ttia. 
▼cina,  ndddle,  iv.  l«Jtf. 
btcval,  tv.  l«ast 
Smer9-€ooifgvai  joint,  a  182. 

motioaa  of  the  aitimlatMn,  a  Itt. 
ankykMia  of  the,  a.  1831 
lignnent,  anterior,  a.  IS2. 
pnaierier,  a  ICL 
r,  a  122. 
r.a.lCL 


cartilagea»a  lit, 
inter. 


a  U^ 


.al8SL 
af  tile  jBint,  a.  lasSw 
of  the,  a.  07. 

k  Ml  578  •  a.  lA 


GENERAL  INDEX. 


853 


8tero4umbar  artlcuhtloiif,  coaleienic*  of  tlie  bonct  com. 

pning  the,  i.  907. 
Saenhtdatic  ligament,  great,  i.  ISi. 

iCMer, «.  121 
oMiflcatioo  ofthe,  •.  907. 
BOteb,  n  197. 
SacrO'tplmaUi  muicle,  I.  10. 
Saero-vertehrai,  or  lumbo-tacral,  ligament,  s.  191. 
SacrwM,  1. 367  i  n.  118. 
iuolBce,i.  11& 
hue.  t.  1I& 
apex,  f .  11& 

bdlow  or  the  lacrum,  •.  197. 
promontory  of  the  tacrum,  ■.  137. 
surfiioe,  anterior,  or  pelvic,  a.  118. 
posterior,  ■.  118. 
lateral  surface*,  n  119. 
hitemal  ttnicture  of  Mcrum,  s.  119. 
derelopment  of  the  ■acrum.  n  19a 
the  lacnini  In  Infancy,  ill.  920. 
Ancturei  of  the  lacrum,  t.  908. 
dHbrmity  of  the.  1. 189. 
UgUM  tuture,  i.  787. 

SaWo,  cbaractera  of  the  Tuaryks  of.  It.  13.)7. 
SaUummder  (Salamandra  terreitria),  myology  of  the,  W. 
9M,  rt  trq. 
American  (Menopoma  alleganlentla),  cranial  bonet  of 
the.  1.  99. 
verteor»  in  the,  L  93,91 
teeth  of  the,  i.  9S. 
cutaneous  secretion  of  the.  L  109. 
eyelids  of  saUmanders,  iii.  »5. 
aliary  motion    in  the  larva  of  talaraanden,  i.  6S8, 

external  gilla  of  lalamanden,  •.  97% 
SttUme  matters  in  organic  subatancesp  method  of  ascertain- 
ing the  nature  and  proportion  of,  iiL  801. 
84UVA,  the,  i.  197  ;  iv.  415. 
method  of  analysing,  ill.  811. 
qiiantlty  secreted  during  the  day,  It.  il5. 
physical  qualities,  iv  415. 
SMciflc  gravity,  iv.  416. 
chemistry,  Iv.  4l&  t 
saliva  of  children,  iv.  417. 
male  and  female  saliva,  Iv.  417. 
general  propertiea,  iv.  418. 
saliva  of  aoimala,  iv.  418. 
saliva  in  diacase,  iv.  419. 

salivary  calculi,  or  tartar  deposited  on  the  tectb,  iv. 

419. 
ranula,  iv.  490. 
hydrophobia.  Iv.  490. 
Infection,  iv.  490. 

iypbilia,lv.49a 
mercurial  salivation,  iv.  490. 
varioua  kinds  of  diseased  saliva  analyaed,  tv.  481. 
fatty  saliva  ,  iv.  491. 
sweet  saliva,  iv.  491. 
Ulious  saliva,  iv.  499. 
gelatinous  saliva,  iv.  499L 
milky  saliva,  iv.  499. 
urinary  saliva,  iv.  499. 
albumen  in,  In  morbid  states  of  the,  Iv,  93. 
adventitious  fatty  matter  and  &tty  acid  ex- 
creted In  the.  tv.  97. 
Sow  of  saliva  stimulated  by  mental  emotion,  Iv.  466. 
uses  of  sail  va,ii.  8. 
Mimnf  calculi,  piyalitbs,  or  tartar  depodted  on  the  teeth, 

IV.  w.  419. 
Saliva BT  OuiNne,  iv.  499. 
Normal  anatomy,  iv.  493L 

baaemeot  membrane  c»f  the,  tlL  487. 
peculiarities  of  the  salivary  glands,  ill.  498. 
parotid  gland,  iv.  49SL 

position,  form,  and  dimensions,  Iv.  483. 
duct  of  the  oarotid,  or  duet  of  Steno,  I  v.  491 
arteries,  veina,  lymphatics,  and  nerves  of,  iv. 
494. 
tubmaxiliary  gland,  Iv.  4S4. 

position,  form,  and  diroenslona,  iv.  494. 
excretory  canal,  or  Wharton's  duct,  iv.  494. 
arteries,  veins,  nerves,  and  lymphatics,  iv.  4M. 
•oMIngual  gland,  iv.  494. 

position,  form,  andldimensions,  Iv.  49S. 
ducts  of  the  sublingual  gtaiKl,  iv.  4^ 
arteries,  veins,  lymphatics,  and  nervca,  Iv.  495. 
snMdiary  salivary  glands,  iv.  4i& 
lablalglands,  iv.  496L 
buccal  glanda,  Iv.  \';!S. 
molar  glands,  iv.  496. 
palatine  glanda,  iv.  4i!6. 
lingual  guDda,  anterior,  iv.  496w 
Doaterior,  iv.  496. 
Bimilt  ftnietni*  of  the  saUvary  glands,  tv.  497. 
vaaeular  supply,  iv.  498. 
nervous  supply,  iv.  498L 
lymphatics,  iv.  498. 

and  relative  importaaet  of  the  salivary  glaada, 

ti.  8;  iv.  498. 
saliva  «»f  mastication,  Iv.  469. 
of  deglutition,  iv.  499. 
Bee  also  Diuimoii. 


Salivary  Olaitds— con/iaaMl. 
Morbid  anatomy,  iv.  43U. 

cynanche  ^rotidca,  or  mumps,  Iv.  430. 
aiwcesses,  iv.  110. 
encysted  tumours,  iv.  430. 
fibrous  and  carcinomatous  degeneration,  iv.  430L 
hyprrtrophy  of  the  parotid,  iv.  431. 
salivary  flstuls,  iv.  431. 
ranula,  tv.49U.  431. 

morbid  condition  of  the  labial  glands,  iv.  431. 
Comparative  analomy,  iv.  43L 
Entoaoa,  iv.431. 
Echinodcrmata,  iv.  431. 
Myrtapoda,  iv.  4SL 
Insecta,  iv.  431. 
Cirrhopoda,  iv.  439. 
Pteropoda,  iv.  439. 
Gasteropoda,  ii.  388 ;  iv.  439. 
CephaloiKKla,  t.  532 ;  iv.  439. 
Pisces,  iii.  989:  iv.  IS. 
Re|>tilia.  Iv.  439. 
Aves,  i.  316  :  iv.  432. 
Mammalia,  iv.  43& 

Monotremata,  iv.  433. 
CeUcea,  iv.  4S& 
Ruminantia,  iv.  433 ;  s.  535. 
Edentata,  iv.  433. 
Carnivore,  iv.  483. 
Solipeda,  iv.  739. 
Salivary  mucus,  chemical  characters  of.  Hi.  4S9. 
Salivation^  mercurial,  analyMis  of  the  saliva  ol,  iv.  491. 

vpontMneous,  aiulysis  of  the  saliva  of,  iv.  491. 
Sfl/moa,  migration  of  the,  iiL  13. 
its  mutcular  power,  iii.  13. 
its  form  considered  with  respect  to  ita  mode  and  oigana 

of  progression,  Iii.  437 
iu  muscular  power  of  springing  into  the  air,  II.  69. 
pyloric  ccca  of  the  salmon,  s.  93. 
SatmmwUt^  a  family  of  Fishes,  IU.  957. 
Salpa,  a  genus  of  iSinicata,  iv.  1193,  el  »tq, 

characters  of  the  genus,  iv.  1193. 
Saipa  cristate,  mode  of  progression  of  the,  iii.  431 
SalpU^e,  a  family  of  TunlcaU,  iv.  1199,  e<  teq. 
characters  or  the  f«mily.  Iv.  1199. 
mode  of  reproduction  of  the,  s.  93. 
Salpima,  a  genus  of  Kntlfltra,  iv.  406. 
SaUt  common,  or  chloride  of  sodium,  office  it  subserves 
with  reference  to  nutrition  generally,  ii.  15;  a  9^ 
relish  of  all  animals  for,  il.  18. 
uses,  ii.  15. 

effi>ct  of  salt  in  faciliUtIng  digestion,  s.  S3& 
formation  of  a  salt.  III.  15l 
SalUtioria,  a  group  of  Alarsu|iialia,  IiL  961,  et  ttf. 
Sails  of  com,  a  393. 

Sanetoriam,  or  insensible,  perspiration,  Iv.  841, 849L 
Sand,  grains  of,  in  the  pU  mater,  iU.  635. 

in  the  pineal  gland,  iii.  STJ- 
SoHitwIek  Islanders,  physical  characters  of  the,  tv.  1369. 
Sangu(fltaiiom,  pro(*eM  of,  entirely  or  pariially  arrested 

during  the  sleep  of  hibernating  anlmala,  il.  768. 
Sangume  temperament,  iv.  936L 
Sangmmetmt  excretions  from  the  bladder,  1. 401. 
SaiUcriaL  fbsures  of,  or  incisure  Santorioi,  it.  553. 
muscle  of,  IL  553. 
tubercles  of,  ill.  109. 
Sapketm  vein,  L  15. 148  ;  IL  938 ;  Iv.  61. 
internal  or  long,  Iv.  1411. 

cutaneous  and  communicating  branchea,  Iv.  141 1. 
posterior,  external,  or  short,  iv.  1411. 
major.  IiL  1!». 

course  of,  it.  351. 
minor,  iiL  198. 

course  of,  il  351. 
Sapkenomt  nerve,  ii.  359 ;  Iv.  764. 

cutaneous  tibial  or  reflected  branch,  Iv.  764. 


accessory,  iv.  763. 
external  c 


or  oommunioana  tibialis,  IU.  130. 
Internal.  iU  130. 
short,  iv.  763. 
tibial,  iv.  77a 
8mpkencm$  trunks,  Iv.  1411. 
Sappha,  Ii.  6R6. 
Saprolfgmia  ferox,  mode  of  repfoductloo  of.  s.  917. 

plants  obtained  by  the  germination  of  the  aooepores  of 
Saprnlef  nia.  producing  reproductive  organs   of  au 
entirely  diffbrimt  character,  s.  kW. 
Smreima  ventriculi  in  the  fluid  of  pyrosis,  iv.  141. 
Sattoiemimmt  or  tunic  of  the  elemenury  flbre  of  muacle,  ill. 
519.    See  MixrcLS. 
trichinia  of  sarcolemma,  IIL  ftU,  513L 
Sarcoma,  iv.  196. 

compositioa  of,  Iv.  197. 
adipaae,  I.  63 ;  iv.  199,   Sa 
medullary,  in  the  cranium,  i.  746 
of  liver,  Ul.  193. 
of  pancreas,  s.  119. 
Smwommtumi  polt  pi  of  the  nnse,  Ul.  740. 
Sartofkaga^  a  tribe  of  MarsupUlla,  IU.  9S8,  et  jm. 

genera  of.  IIL  9S8.t9a 
Sartotu  elements,  or  primitive  partlclet  of  muscle    See 
Mt«CLa. 
tissue.    Sec  Mutcu. 
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Sardonic  smile,  cause  of  the,  U.  6. 
SartorUu  rouacle,  s.  157. 
Saieitite  nenre  of  the  femoral  arten",  iv.  763. 
veins  of  brachial  artery.  It.  iMfJ' 
of  gastatory  nerre,  \r.  1401 
of  the  right  subclaTian  artery,  iir.  8l(i 
Saiieiyt  effect  of  the  losioa  of  the  vagi  upon  the  sensation  of, 

iiL8!«9. 
Satumia  Carplni,  orum  of,  s.  [IIS ] 

iiavonia  minor,  nervous  system  of  the  larva  of  the,  UL 
611, 612. 
SatyrUulM,  Iv.  gR& 

Samria^  an  order  of  Reptilla,  Iv.  £65,  ft  tcq. 
ciliary  motion  in,  i.  631. 

Sdvis  of  the,  s.  17a 
ental  systpm  of  the,  iv.  889. 
tongue  of,  iv.  1 147. 
pancreas  of,  s.  95. 
thymus  gland  of,  iv.  1096. 
thyroid  gland  in,  iv.  1106. 
muscles  of,  liL  M. 

organs  and  mode  of  locomotion  of  Uie,  Hi.  448. 
Saw-fttht  osseous  spines  oT  1.  i56. 

rostrum  of,  ili.  977.  980. 
SauhJUeSt  •  family  of  Insecta,  ii.  865. 

ravages  of  its  larva  in  turnip-flelds,  11.  865.  870. 
migration  of,  in  myriads,  ill.  16. 
organs  of  generation  of  the,  ii.  992,  993. 
SeaUe  of  cochlea,  tympanic  and  vestibular,  ii.  532. 

diameter  of  the,  it.  635. 
Sealauu  anticus  muscle,  ili.  569;  I  v.  3S5.  817> 
posticus  muscle,  lii.  5GS;  iv.  817. 
minimus  ( Somimering)  Iv.  817. 
actions  of  the  scaleni.  Hi.  568. 
Scmlet  of  fishes,  iii.  978, 973 ;  s.  48a  801. 
colours  of  fish,  ill.  S^2. 
argentine  or  metallic  luttre  of  fish,  ill.  978. 
teeth  ofscairs,  lii.  974b 
chemical  composition,  Hi.  974. 
of  reptiles,  s.  480. 
SetUlop,  nervous  system  of  the,  ill.  OM. 
Scalp,  the,  1.  747. 

atheromatous  and  melioerie  depnetts  of  the,  Iv.  97. 
Scntuoria,  a  group  of  Manuplalia,  iil.  861. 
Satitgores^  or  climbing  birds,  characters  of,  i.  808. 

their  mode  of  climbing  and  apparatus  for  prehension, 

ill  451. 
pelvis  of  the.  s.  160. 
Scaphoid  bone  of  carpus,  fl.  J05;  iv.  Id0& 
articulations,  11.  505. 
oftarsus,ii.  940.843. 

structure  and  devdopment,  II.  811. 
Scapula,  or  shoulder-bon^  I.  369 ;  ii.  156. 
borucrs,  or  oostxe,  ii.  156. 

anterior,  or  axillary,  ii.  156. 
posterior,  or  vettetiral,  ii.  1S6L 
superior,  or  cervical,  ii.  156. 
spine  of  the,  Iv.  435. 
nedk  of  the,  Iv.  573. 
development,  11. 159L 
connexions  with  the  trunk,  IL  158. 
structure,  ii.  157. 
surfaces  of  the  bone,  Ii.  157. 
upright  and  oblique  positions,  uses  of  tbe^  ii.  158L 
uses,  iv.  437. 

displacem«fat  of  the.  iv.  435. 
fVacture  of  the  net  k  of  the,  Iv.  601. 
Scapal4t  alatc  of  phthisical  patients,  U.  157. 
Scapulnr  artery,  posterior,  I.  367 ;  iv.  4511.  894. 
ScApt'LAt  Rbuion  (descriptive  and  surgical  anatomy  of)* 
iv.  4.J3. 
definition,  Iv.  4)3. 

muscles,  iv.  4J3.    See  Aim  ;  Back;  Nbck. 
supra-  and  infra  spinal  fosss.  iv.  4^44. 
supra-splnal  division  of  scapular  region,  Iv.  434. 
tra|)cstus  muscle,  iv.  431. 
supra-spliiatus  muscle,  iv.  431 
subra-scapular  nerve,  Iv.  434. 
s|Mne  of  the  scapula,  iv.  4.15. 
Infra-spinal  division  of  sc^mlar  region,  iv.  485. 
trapeiius  mutcle,  iv.  435. 
Iatis«imus  dorsi  muscles,  iv  415. 
infhiapinatut  musde.  Iv.  436. 
teres  minor  muscle,  iv.  436. 

major,  iv.  436. 
triangular  compartment,  Iv.  436. 

Cwterior  scapuuir  artery,  iv.  4:16. 
fra-spioal  fossa,  structures  which  occupy  the,  Iv. 
437. 
veins  of  the  scapular  region,  iv.  437* 
lymphatics,  iv.  437. 
u>>es  of  the  scapula,  Iv.  437. 
furuncular  Inflammation  of  the  scapular  region,  iv. 

4J8. 
anthrax,  Iv.  438. 
chronic  sbKcsse*,  Iv.  438. 
fractures,  iv.  438. 
alilation,  Iv.  438. 
&«|Mi/o.humcral   articulation,   Iv.    578.    See   Snot'LOBRo 

Juiirr  (normal  anatomy). 
Benridimmf  a  genus  of  Kotifera,  W.  404. 
ScarlaUma,  syncoi«  induced  tqr,  i.  7!'7. 


SearUUima  anginoaa,  iil.  If/. 

Scart\  or  parrot-fiabea,  dental  a|i|iantni  of,  fiL  0t9  ;  Iv.  8TI. 

878. 
Seentt.  or  odorous  emanationa.    See  9mtxt^ 
SckmdyUiit^  form  ofarticaialian,  I.  «j> ;  ii.  Sl»s  iii.  A 
Sdkhtaxotmu  reflexus,  Iv.  94a 
Sekmeidrrian,  or  pituiUry,  membiane,  tU. 
8c*iwanH,  white  substanoe  of,  iv.  |I40l 
ScUnid^,  a  fismily  of  Fishes,  hi.  g6&  tt  am. 
Sciatic  artery,  IL  830. 
nerve,  iv.  439. 
great,  iv.  767. 

origin  and  relatloiM,  It.  787. 
IcMer,  iv.  766w 

bnnchca,  iv.  767. 
notch,  great,  a.  115i 

small,  or  obturator,  a.  11.1 
spines,  deformity  of  the,  s.  I8IL 
vein,  iv.  1418. 
Seimcidtg,  a  family  of  Rcotilla,  W.9BB,€tMm. 
Seineoid  liaards  teeth  o^  iv.  891. 
Sdmeui  officinalis,  teeth  of,  iv.  891. 
Sdrrkus  cancer,  characters  of,  i.  515;  Iv.  157. 
of  mamnup,  HI.  85Si 

Madder  of  sdnliut  of  — — »—  «#  Dr. 
*  iii.8S5. 

of  the  membranes  of  the  urinary  bladder,  i.  401. 
of  the  muscular  substance  of  the  heart,  U.  6f7. 
of  pancreas,  s.  HI. 
of  thyroid  gUnd,  iv.  1116. 
Scimnu  vulgaris,  or  squirrel,  analonij  of  tW,  Iv.  73r«  t 
teq. 
spermatotoa  of  the.  Iv.  475. 
ScterodermeM,  a  family  of  Fishes,  UL  !^,  €t  arf  . 
Seierogtnidie,  a  (kmllv  of  Fishes,  iiL  996. 
Sdtrotie  coat  or  membrane.  It.  174 :  iii.  8B. 
definiUon,  IL  174. 
inner  and  outer  surlkces,  it  174. 
thickness  of  theeoat,  U.  174. 
tunica  albuginea,  or  white  of  the  eye,  II.  174^ 
sclerotic  coat  in  the  lower  animate,  11.  11%., 
ScotiosiM,  iv.  94a 

ScotopoM  gallinula  (snipe),  nenroas  system  of  Che;  Ki.  CI 
Seolopendra,  a  genus  of  Myrtapoda,  iii.  SI7.  «f  apf 
Seolopewira  morsltana,  nervous  system  of  tbn,  i^  iM. 
Seolopendridit,  a  fhmlly  of  MyrUpoda,  UL  SC.  ttm^ 
Scol^us  destructor,  its  ravages  amonnt  elm 
rgmsrus,  its  ravages  amongst  oak  ti 


seombras,  or  mackarrt.  eysa  of.  III.  W& 

thynnus  (tunny),  liL  97a.  994. 
Scombtrid^,  a  family  of  Fishes,  liL  9>7. 
Scorbuiu*,  efil«u  of,  on  the  acCkm  of  the  bcnit,  L  Ttt. 
Scorpiomdlet  (Panorplna),  it  861. 

Panorpa  communis  (common  wonwun  ty),  &  CiSi 
Seorpiomt,  alimentary  caaal  at,  L  804. 

apparatus  ftar  aecrcting  the  irritating  or  pniaMBns  C«- . 

L«l«. 
eyes  of,  1. 907,  dTSL 
generative  s)9item  of,  i.  910. 
nervous  system  oC  I-  806L 
pectinesof,  1.811. 
digestive  organs  of  the,  s.  999. 
musrular  system  of  the.  UL  53BL 
ova  of  scorpions,  s.  [115.] 
uses  of  srorpious  in  warm  dlaalet,  Ifi.  87. 
See  AnAcnmnA. 
Scratching  birds  ( Basoras),  charadcta  of,  1. 90, 
Scrobiemia*  cordis,  L  8.  A. 
Scrttfnla  alfcctlng  the  ankle-)oint,  i.  16L 
anatomical  characters,  L  161. 
external  characters,  L.  169. 
ulcerations  of  the  larynx  eauaed  by,  m.  119. 
Sertffntoa$  diseases  of  bonca,  L  440,  45a 

caries  frcm  a  scrofulous  csnse,  I.  iSC. 
caries  of  the  spAne,  I.  451 . 
progress  of  the  disease,  L  450. 
of  the  hip.Juint,— moibus  cDxm,<— or  i 

11. 78a 

of  the  kidney,  fv.  8S7. 
of  the  ovary,  a.  591 
SCBOTVM,  iv.  438. 

skin  of  the  scrotnm,  hr.  488. 

raphe,  Iv.  438. 
areolar  tissue,  Iv.  49& 
septum  scroti,  Iv.  488. 
dartos,  iv.  438. 
ressds  of  the  seroCna,  Iv.  49. 
nerves  of  the  scrotum,  iv.  4S9. 
contents  of  scrotum.    See  Tani 
|tassage  of  the  testicle  into  Ibe  ■rnitnn,  Iv.  9RL 
mortMd  anatomy  of  the  scrotuas,  Iv.  1013^ 
elephantiasla,  Iv.  1014. 

hypeftraphy.  Iv.  1014 

cancer  scroti^  or  cMnmcy.evnipnr1s  oMcer,  i  i^ . 

iv.  1014 
melaiMMls  scroti,  Iv.  lOld 
fibrous  tumours,  Iv.  10 1& 
tfenrsy.  state  of  the  Uoon  In.  i.  481 

land  and  sea  scurvy,  bcmosrbafe  krta  the  i 
In,  I.  62. 
ScMtihramchiala,  11  3791    See  ClaaianeeunA. 
Scmtigcra,  a  genus  of  Myria|ioda,  Ha.  ML  «t  a^ 
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ScuHgna  lUida,  III.  547.  ' 

SeuitgrrU^t  a  family  of  Myriapmla.  iiL  Mitflsfq, 

cliaractert  of  the  family,  in.  646. 
SnUiftedfS  of  Srupoii,  i.  8ii(i. 
SciUuUt  Wallrothii,  tfierinagonia  of,  t.  23a 

pycnldl«of,f.  SJl. 
ScylUea  pelagica,  netvout  •yitem  of  the,  iii.  606. 
Scypkia^  a  family  of  Porifera,  iv.  65. 

character*  of  the  family,  iv.  63. 
Stfpkus  of  cochlea,  il.  532. 
&a,  phunphorcsccnce  of  the,  ill,  198,  et  aeq.    See  Litmi« 

ffUUaNBB**,  AniMiL. 

phyilcal  effccta  produced  by  a  particular  di<play  of  the 
luminouMieM  of  the  sea,  iii.  l!lB. 
Sftt-^tnempnt,  digestive  orgaiii  of  the,  a.  S9R. 
Sfa-guil  (Larua  cyanorhyncbui),  nervoua  lyetein  of  the, 

iii.ttSL 
Sta-jcltf^  or  aea-nettle.  1. 35.    Sc«  AcALsm & 

diKCttive  organs  of  the,  a  297. 
Sea-mouu^  dcecriptlon  of  the,  i.  617. 

ciliary  motion  In  the,  I.  61  A. 
8€m'$currg,  condition  of  the  blood  after  death  (Vom,  I*  418. 
Sfa-iickitr»s,  iv.  1174. 
Sca-yrckm,  ii.  30,  et  teq.    See  EcDiiroDBtMSTA. 

ciliary  motion  in  the,  1. 615.  617.    See  Cilia. 
Sta-tratcr,  its  absorption  of  the  rays  of  liitht  transmitted 

through  it,  and  low  of  transparency,  I  v.  1438. 
Seai,  common  (Phoca  vitulioa),  organs  of  voice  of  the,  Iv. 

Weber'laii  or^an  In  the,  Iv.  1418. 
grey  vHalichcerus  gnrphus),  dentition  of  the,  Iv.  915. 
S<at<ming9  of  food.  i.  Sio.    Sec  Fouo. 
Seasons,  effect  of  the,  on  the  auiinllty  of  carbonic  acid  gas 
in  the  ex|)lr«d  air,  iv.  34ii. 
CD  the  production  of  animal  heat,  ii.  629. 
681. 
Stbaeeoms  Rlands,  1.  216. 
of  the  nose.  iii.  7SSL 
fullicles  of  the  vulva,  a.  711. 
Sebmmt  I-  57. 

S<nm4  intercostal  nerve,  I.  217. 
Strrctimg csiM\t,  ii  487,  488. 
fi»ft.camo.N,  I.  144;  Iv.  4Ji). 
definition,  iv.  iiH*. 
general  observations,  iv.  439. 

affinitv  between  the  functions  of  nuiritloo  and  se- 
cretion, iv.  440. 
animal  and  vegetable  sccretlooa  compared,  L  135. 
origans  of  secretion,  iv.  441. 

development  of  simple  cells,  iv.  441. 
excretory  organs  ot  animals,  iv.  443L 
•    absorbent  system,  iv.  444. 
biliary  apparatus  in  various  animals,  Iv.  445. 
composition  and  development  of  secreting  stmc- 

turen,  iv.  45& 
secreting  structure  of  the  testicle,  Iv.  977. 
mucous,  lubricating  the  bladder,  L  SiG. 
sources  of  th«  demand  for  the  secreting  ftioctloo,  Iv. 
455. 
decay  of  animal  structure*,  I  v.  HA 
periodical  decay,  iv.  4j6. 
carbonic  acid  the  first  product  of  decay,  Iv.  456. 
removed  from  living  bodies  by  ibe  lungs 
and  skin,  iv.  456l 
water  removed  by  the  skin,  Iv.  456. 
nitrogen  thrown  off  by  decaying  bodica,   Iv. 

4itt. 
hydrocaibon  of  biliary  secretion,  tv.  458. 
nature  of  fa«al  matter,  iv.  458. 
existence  of  the  elements  of  secretions  id  the  blood,  Iv. 

4ii9. 
metastasis  of  secretion,  iv.  461. 
urine,  iv.  461. 
biliary  sccrvtion,  Iv.  469. 
secretion  of  milk,  Iv.  461.  463. 

vicarious  kecretlon  of  milk,  Iv.  4631 
menstrual  flux,  iv.  4«'i3. 

vicarious  menstruation,  iv.  464. 
Influence  of  the  nervous  system  on  the  accreting 

process,  iv.  464. 
on  the  secretion  of  milk,  Iv.  464. 

bj  mental  emotion,  Iv.  464. 
on  the  secrctiun  of  saliva,  iv.  4tid. 

ga«tric  juice,  iv.  46& 
tears,  kv.  4«i6. 
changes  In  the  state  of  nutriiion  arising  fhMH  In* 

Jured  nervca,  iv.  4ti8. 
theories  of  the  influence  exerted  by  the  nervous 
system  oo  th«  nutritive  and  Sfacretory  functions, 
iv.  4ti». 
three  ways  in  which  secrctlotts  are  probably  separated 

fVom  the  body,  iii.  3uS. 
pruximatc  analysis  of  individual  sccrctloos,  Ul.  807. 
of  the  urtne,  iiL  8(17. 
ofthe  blood,  ill  WJO. 
ofmllk,  iii.  811. 
of  bile,  lit.  HI  1. 
ofsaIiva,iit.  812. 
SecrrttomM  of  Carnivora,  i.  481.    See  Ca tMitoaa. 

loll  ides  producing  peculiar  secretions,  i,  481, 488- 
of  Polygastria,  iv.  Iti. 
of  liammalia,  iii.  2Jfi. 


Iv. 


Seeds,  dormant  vitality  of,  ilL  156. 

Seeing^    See  Vision. 

Segmentation  of  the  ovum  of  animals,  process  of,  a.  [138.3 

bee  Ovum. 
Selagineila,  vegetative  system  of,  s.  543. 
SeUa  turcica,  i.  726. 
Sbmkn,  Ii.  457 ;  I  v.  472. 
definition,  iv.  472. 

histioliigical  elements  of  the  semen,  iv.  478. 
spermaioaoa,  iv.  472. 
liquor  scminis,  iv.  472. 

periodical  development  of  the  qieimalosoa  and 
testicles,  iv.  473. 
rutting  period,  iv.  473L 
form,  de\elopmeot,  and  history  of  spermatoxoSi 
iv.474;  fcflS:.] 
In  Man.  iv.  474. 
in  Mammalia,  iv.  475. 
In  Avcs.  iv.  477. 
in  Kcptilia.  iv.  4JiO. 
In  Pisces,  iv.  483. 
ill  Mullusca,  iv.  484. 

ill  Cephalopoda,  Iv.  485. 
in  Ga»terotioda,  iv.  485. 
in  Acophala,  iv.  467. 
in  Articutata,  iv.  488. 
in  Iiisecta,  iv.  48ti 
in  Arachnida,  iv.  4^. 
in  MyrMpoda,  iv.  -IDV. 
In  Crustacea,  iv.  A9A. 
in  Annelida,  iv.  4M>. 
in  Bryoaoa,  iv.  4})7. 
in  Rotifera,  iv.  496. 
in  RadiaU,  Iv.  4£<t. 

in  Echinodcrmata,  iv.  400. 

in    Acalq>bai    and   Acanthnioa, 

4»)L 
in  lorusoria,  Iv.  499. 
general  conctuslona  respecting  the  morphology  and 
development  of  spermatotoa,  Iv.  499. 
organisation  of  the  spermatosoa,  iv.  502. 
motions  of  the  spermatosoa,  iv.  5i/2. 
chemical  properties,  ii.  458;  iv.  505. 
circumstances  on  which  the  lecundating  properly  of 

the  seminal  fluid  depends,  IL  461. 
course  of  the  eiacuUtcd  seminal  fluid  within  the  ftanale 

organs,  ii.  464. 
office  of  the  Fallopian  tube  in  the  recefition  and  trans- 
mission  of  the  spermatic  fluid,  s.  0^7. 
power  by  which  the  semen  reaches  the  oviduct,  a. 
61/7. 
Is  material  contact  of  the  aenen  and  ovum  necessary 

for  fecundation  ?  ii.  462. 
mode  of  discharge  of  the  semen,  iL  4.V,  459. 
sources  whence  the  semen  is  derived,  ii.  437. 
vcsicuUe  semtnalca,  II.  458.    See  also  VBUcixm  Simi- 

naLBs. 
physiological  dBce  of  the  semen,  Iv.  507. 
See  also  Onris ;  Sbmin. 
Semibmib^  or  bulb,  of  the  vagina,  a.  712. 
Semidraiiar  canals,  ii.  530.  537. 
ampull*,  II.  &3U.  531.  537. 
horitontal,  il.  iiSl. 
posterior,  ii.  531. 
superior,  ii.  531. 
dcveUvpment  of  the,  ii.  558. 
ftinction  of  the,  11.  oOH.  577. 
process,  I.  733. 
t»nia,  iiL  675. 
Semidimma,  a  section  of  Insccta  of  the  otdcr  Lcpldoplera, 
il.  867. 
characters  of  the  section,  ii.  867. 
Semilunar f  or  lunar,  bone  of  carpua,  il.  505 ;  Iv.  1506. 

articulations,  ii.  505. 
Semtimnar  cartilage*  of  knee-joint  (caitilaglnca  ftUeats,  n 
luoatjr\  iii.  45. 

Stanglion,  ii.  298;  s.  641,  moU. 
bids,  iii.  M. 

In  comparative  anatomy.  Hi.  84^ 
plica,  ill.  m. 

or  sigmoid  valves  of  arteries,  L  823. 
valves  of  right  ventricle,  ii.  581. 
of  left  \enirlcle,  il.  584. 
Sewiimembramosus  must  le,  iv.  61 ;  s.  137. 

nerve*  for  the,  Iv.  7(S. 
Semtnal  cercarisp.  ii.  112.    See  Entosoa. 
vesicle*.    Sec  VBsici'Lja  SaMnaLas. 
Semitpinaiis  dorsi  muscle,  1.  372. 
Srmi.fm^rNOssu  muscle,  Ii.  S!t»4  ;  iv.  61  i  a.  137. 

nerve  for,  Iv.  767. 
Semitic^  or  Syro.  Arabian,  group  of  languages,  Iv,  IG47. 
characters  ol  the  Semitic  nations,  iv.  1347. 

complexion  of  the^  iv.  t333L     See  Vaairriu  9W 
ManUMD. 
SnMsocrtef ,  a  genua  of  Quadramaaa,  iv.  815,  et  arg.    Sc« 
Qranai'MANa. 
characters  of  the  genus,  Iv.  tl5. 
SamnamitMecmSt  a  genus  of  Quadrumana,  It.  195,  et  tef. 
see  V2^taoBi'siaNa. 
characters  ol  the  genus,  Iv.  lf»5. 
Sfwmopukieus^  digrstive  organs  of  the,  s.  301 
Scnegai^  cbaractcf »  of  the  inbabiUnU  of,  iv.  I3!i^  IJuJ. 
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KE^)iMRATlON,  f)rpaiis  of — cont.'uur!. 

ulliin.iti'  air-rt'K?  o(  the   lune«, — Vt^icula?  s. 

ci'UiiliC   aiTra',   h.  .Mali):}jhi.iii:c ;    nl- 

\t>()ii  (iiilinoiiiiin  ol  Ku.H.si^ii(>l,  g.  ^'uS. 

Miimitc  strmture  ofthcair-ri-ll*,  js.  i^TU. 

;lie  c-pithi-liuin  of  the  air- passages 

ami  rells. .«.  '21'). 
the  tl.i>lic  tisiiuc  of  the  air-cells,  s. 
*  t  -'- 
v.isciil.ir  sy>tciii  oltlic  lunys,  s.  !.7~ 
|>iil)iii)iiary  artery,  i..  J/.J. 

Veins,  K.  i'74. 
bronchial  system  of  ve};<cls,  s.  'J7j. 
Mi|iiric)r  arterv,  s.  '.'T'*. 
nifcrujr  artery,  s.  i"7.'«. 
brmu'lii.tl  VfUK,  j».  i'Tv 
ana!>l(>iii(  sos    between     the  bronchial   and 
l>ulni(>ii.iry  B\>ttni.t  of  ves^^el!*,  ».  -i~,j. 
iKO  of  the  nosi"  in  reN|'ir.ili<tn,  lii.  7   't. 
brtMthmn    by  llie   nose  an^l  niuntli    compared,  iii. 

7'.). 
Sei-  al»o  Tn'>K\x. 

II.  Comp.irative  aiiatcimy,  iv.  '27<5. 

in  AcalephiC.  i.  14. 

in  the  Anrulida,  i.  170. 

in  Arachiud.ins. 

in  KthMioderniifa,  ii.  40. 

in  C"t  t.u  t'.i,  i.  .'>7!». 

in  I'rnstacea.i    177. 

in  Lntozixi,  \\.  VXu 

in  («a!>tero|M'ila,  ii.  .'..y>. 

in  Mar!«upialia,  iii.  '.'a  M. 

in  Mr^llu^c.l.  lii.  .)<i». 

in  Monotreinat'j.  ni.  r.Pl. 

in  M>  I  i.iiKnI.i,  in.  .m1'. 

in  I'ai  h\derm.ita,  ni.S'J. 

in  rterop<rtla,  iv.  17  '>. 

in  ^nadiuinana,  iv    iO'J. 

in  Keptilcs,  IV.  .K  li. 

in  lb. lilt  ra,  iv    4I> 

in  Knniinaiitia.  s.  .'li'l 

rt>piralory  oiijans  of  binls,  i.  G41  ;  iv.  C70.  5.'J.  s. 

'-:7(i. 

of  rtptiles..  P.  i3"S. 
tcm])orary  brancln;e  of   Amphibia,   i.   9S  j    ». 

teiii|H)rary  external  <:ills.  *.  C7f*. 

external  {^tlls  of  the  S  ilinandriila?,  s.  279. 
inten.al  temporary  brancliite  of  Amphibia, 

airbl.id  'or  of  Irishes,  s.  iSl. 

liin;,'-  in  Hatrachi  I,  :<».  'iSj. 
re<]iir.iti»ry  oi.k.iiis  of  li>hev<.  lii.  ',',S.7  ;  8.  2S(>. 
iiHicon.s  iiit-inbr.ine  ot  the  hr.inchia*.  .■».  *J'<7. 
va^cul.ir  s)Nti'ni  of  the  branchia-.  sf.  'J.^7. 

muaite  circniation  of  the  branchuc,  s.  CS.S. 
cartilaK'c,  or  ^upportin^  (<)stem,  of  the  branchiae, 

III.  Morbid   anatomy  of  tlic  lungs    and   air-pasiKagcs,  s. 

-''1. 
inllamm.ition  of  the  bronchi  :  — 
n.  acnte  bntiichitis.  ».  'J!  I 

b.  chnimc  broiubitis,  ».  .;>2. 

c.  plastic  bronchiti.s,  s.  l','"2. 
cuil.ip'-e  ol  the  Inii;^.*.  s..  'Jl-'J. 
.■i>thma  and  ho«)|)jiijj-con^'h,  8.  ;?,''2. 
dilatation  ol  the  broi  i  hi  :  — 

unitoim  (<rat.ttion,  e.  '^f)J. 
KHccular  dilatatiuii,  s.  '1\>2..' 
bronchitic  collaiK'^e  ol  the  luii^'S.  s.  2f)9. 
intlammation    of   the   mucous   membrane  of   the 
bronchi,  .«>.  'J; 'J. 
.mpei  filial  -npj.ur.ntion.  s.  'J!**?, 
paiholo^ual  coiulitioiii  of  the  bronchn-pulmo- 
nary  mucous  nieinbraiie.  s.  '.;}i  >. 
pl.istic  or  exudative  broiuhitis>,  8.  'Jl'j. 
ijr.inch.al  croup,  s.  'Jl'.J. 
astlmiatK-  alI'ictioni«.  s.  '2!>.l. 
form*   of  disease    rec(i|:nised  by   Kiiglish 
I)ilhilogi»t!>,  8.  C!';>. 
inllamm  itioii  of  the  vesicular  tissue, 

cnporis'emcnt.  b.  9»i1. 
In  pati^ation.  s.  lhi;{ 
prey  liepitisation,  g.  i^Jj. 

pnn^'r<ne.  s.  '..:';. 

cancer  <jf  the  hing,  s.  293. 

l»!ithi«iis,  s.  'i\\l. 

beat  of  pulmonary  tulH»rcle,  s.  'JtVl. 

nature  of  I'berciiions  matter,  !•.  -!.';>. 

nieclianij'm  of  eui|>hyscma, .«.  -*.'■>. 

des<juam.ition  of  the  epithelium  of  the 
air-pas.Japcs,  s.  io }. 

diseaK'S  of  the  larynx,   iii.   114.     See 

I.AHV.XK. 

Rebpir.miov,  function  of.  iv.  .;'.'"). 

preliminary   remark.*,  iv. .;'..''»_ 3w. 
rc«-piration  of  plants,  i.  1  >j  ;  iv.  :vi^. 
rexpiration  of  anini.il.s,  I.  13.'  ;  iv.  ^^.'<.'. 
deliniti(jn.  iv.  .».''. 

conditions    uhi(h    regtilatc    the    cncrpv    of    the 
function,  iv  .;.<>. 


Respiration,  function  of — continurd. 
re«pirntory  meinbrAiu*,  \^.  .VJl. 
gill>  or  brancbjte,  iv.  UiL 
tracheic,  iv.  .JJl. 
lun^K,  iv.  3JI. 
in  birds,  iv.  S.SI. 
Man:  apparatus   for  renrvinp  thea':r  ii^thr '.a.;<  ^f 
the  human  6{*prie«,  iv.  SO 
the  act  of  regpirattixi  a  reflex  Dcrrous  2£U.>x^ : .. 

7J11. 
the  inetlulla  oblongata  the  centre  of  Tt-7>  it  rr 

movement*,  ui.  7^*  K. 
infi{K)rtance  of  the  oxygen  of  the  atonos'/*€Ti:  '.' 

animal  existence,  iii.  bl. 
relation  of  the  rirculation  to.  i.  fi75 
relation  which   the  pulao  be^r>  to  the  Tt*\  r^^, 

iv.  li^2. 
muscular  movement*  in  inspiration  and  rip  r  j.  u, 
iv.  3.J*. 
measure  of  force  of  the  mujcu'ar  rctv. nmi 

of  iini]>iration  and  expiration,  it  i^.L 
frequency  of  the  respiratory  louKukr  so*.-- 
iuent.«,  iv.  .ikS. 
motions  of  the  glottis  during,  iii.  Il>. 
excitement  of  the  respiratory  iou«<-lt^i  by  the  ».!••  t: 

application  of  coKI  to  surface  of  U><iy,  m.  .> 
relation  of  the  degree  of  irritability  tu  x^^i-vr . 

iii.  31. 
method  for  ascertaining  the  quantity  of  rt^; >t.  -. 
in  any  given  animal  —  tlie  pueuiiiatou.c.cr,  .. 
31,. 32 
increase  of  respiration  in  running  aivd  l»pin:,  v. 

479. 
itate  of  the  respiration  during  slrfft,  i».  'f" 

state  of  the.  during  the  sleep  U  h.Lxrai*r; 

animals,  ii.  7i»7.  7riP- 
state  of  the,  during  the  fJeep  of  hiV^e-^:':  : 
animals  compar«?<l  with  llialof  the  tasdi  i-' 
inaU  in  a  state  of  activity.  iL  "tiJ. 
quantity  of  air  drawn  into,  and  c&pelieJ  iroz,  l^f 
lungs,  iv.  .'Kilt. 
during    quicikened    or  forced  re^antioo,  :'. 

changes  upon  the  atmospheric  air  in  rctf.ntvt 

iv.  3ti 
anim  d  matter?  exhaled  from  the  lungs,  i^  'J4 
(ter  ccnta>(e  and  quant  ty  of  carbou.c  atil  fe«>  Ji 
the  expirc<l  air,  iv.  ,'>43. 
ellectsi  of  i>eriod  of  the  d  .y,  ir.  5I& 

digestion,  iv.  346. 

fasting,  iv.  :>47. 

alcohol,  iv.  :>47. 

coidition^  of  the  mind.  ir.  u4l 

exercise,  iv.  o4vS. 

temi>erature,  iv.  548. 

the  sea.-on*,  iv.  :>*'.♦. 

b;troinetric  pre*«>ure,  Iv  St^. 

age  sex,  and  constitutwo  of  bJiiT.t'- 

the  respiratory  TnovemeT»t>  B}k.:i  '^ 
evolution  of  carbonic  *c.d  t.cis  -i 
hing8,  iv.  :ijl. 
frequency   of  the  respiratory  BKT^ 

nu*nt«,  iv.  5.'>I. 
bulk  of  the  air  expelled,  iv  1? 
the  stoppage  of  the  re»p<ritory  ts^' 
nients  for  a  time.  iv.  \iC 
quantity  of  oxvgen  gas  abvorbedbv  tb«  lun^CK  '> 

XA. 
diflerences,  chemical  and  phy*icaT,  betwwn  if^ 
rial  and  venous  blood,  iv.  i^if\. 
free  gases  in  the  blood,  iv.  i^ 
theory  of  respiration,  iv.  St)l. 

on  the  manner  in  which  the  air  in  th*-  ='•'<" 
and  that  in  the  lower  part*  of  the  rr-»i  •ti:-7 
ap|>aratus  liccome  internuxed,  iv.  >u    ^  ^ 
actions  between  the  blood  and  the  ataiv^^  <■'•* 

air  in  the  lung?,  iv.  Ai*. 
cause  of  the  change  of  colour  in  the  Wud,  •'• 
3t)5i 
cfiect  of  susftended  respiration  on  the  action  «  t"' 
heart,  iii.  34 
in  various  animals,  iii.  ,S5.  .    v  v- 

jKJwer  of  bearing  suspended  re^lratinn  io  •  ■^' 
nating  animals,  iL  771.  ,. 

sUte  of  the  respiration  a«  a  sign  of  approKhiog  *"*'»• 
i.8(il. 
Ri'sjitratory  nerve,  internal,  iv.  Ibi. 
Rt'itijortn  boiiies.  iii.  o78,  679.  68'i. 

function  of  the,  iii.  I'i'i  K. 
Retc  mucosuin,  or  rete  Malpighii,  iii.  490;  i».  I5>5. 

testis,  iv.  «I77.  ^79. 
Rttcpcdes  of  Scopoli,  i.  9o6.  ^       . 

RiticuUim,  lM)nnet,  or  honejcomb,  of  the  lecoad  itciun 
of  Kuminantia,  ii.  11. 
of  the  camel,  s.  i>Ja 
Rffiform  or  reticular  plexus,  s.  712.  .. 

Retina,  peripheral  expansion  of  nerx'cs  on  the,  iii-  J^^ 
central  artery  of  the,  i.  491 ;  iii.  7i<i. 
function  of  the,  iv.  14J9.  ,.  . 

abnormal  vision  arising  from  defective  action  *> 
retina  or  scnsorium,  iv.  WJii. 
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SiYlNTB  Paib  ov  VwKfMS^eomtinued, 

gvncral  rcauiu  of  examiiiatloas  in  conpantlTc 
anatomy,  iv.  530. 
phyiiolocy  of  the  leveoth  nenre,  It.  551. 
facial  nerre.  I  v.  551. 

eiftct  or  Mction  of  the  bcial  nerre  on  the  mom 

ijrfinell,iT.55S. 
dftct  ci  diviiion  of  the  poitio  dura  oo  the  eye, 

iv.553. 
influence  of  the  facial  nenre  oa  the  mum  of 

taste,  Iv.  5SS. 
and  on  the  lenM  of  hearing,  iv.  554. 
the   facial  nerre  a   nerve    of    motion,   iv. 
65*. 
Sraet,  ftnictnral  diflbrencet  of  the,  11.  439. 
in  Infancy  and  youth,  11.  439. 
local  changce  attendant  on  puberty,  11.  438L 
in  the  female,  ti.  4da 
In  theniale,li.4S». 
See  alao  GsNiaATioifi  Ovabt;  Ovum;  Utkrm  ahd 

ITB  AmNDAGBS. 

SenuU  detire,  IL  443. 

not  alwaya  entirely  dcetrored  bT  castration,  11.  44& 
oonaidercd  a  mental  emotion,  ill.  72S  Q. 
Gall's  views  of  the  connexion  of  the  cerebellum  with 
the  sexual  functions,  ill.  722  S. 
Sesuai  malfonuation.    See  HBRMAPiiROorriSM. 

reproduction,  ii.  494.    8m  Gknbeatioic  j  Ovum. 
Skarkt,  lit  96S.  cl  uq.^  961. 
Sheath,  arterial,  i.  SL 

brachial,  anterior,  L  S17. 
posterior,  1.  817. 
femoral.  11. 197  84a 
Shetp,  anatomy  of  tlie,  a  5061 
cranium  of,  n  518  514,515. 
ia«.bone  of,  s.  515. 
byokl  bones  of,  s.  5SR. 
foot  of,  structure  of,  i.  53L 
intcatlne  of,  s.  639. 
pelvis  of,  s.  157. 

globular  cvst  developed  In  the  bimin  of,  11. 118. 
Tariatlon  in  the  breeds  of  sheep  under  various  clrcum- 

stmnces,  Iv.  1318. 
milk  of  the.  Hi.  SifiL 
analysis  of.  Hi.  36SL 
Shelahtt  or  mountaineers  of  Sootbera  Morocco,  charactert 

of  the.  iv.  1857. 
Shkll,  IV.  556L 

definition,  iv.  55& 

general  observations,  Iv.  557. 

shells  of  MoUusca,  iv.  657. 

Echinodermata,  iv.  55& 
Crustacea,  iv.  569. 

periodical  exuviation  of  the  shell  In  Crua. 
tacea,  Iv.  571. 
shell-substance,  membranous,  of  Dr.   Carpenter,  s. 
489.  % 

ShelU  of  Cephalopoda,  L  543. 

of  Gaateropoda,  ii.  379,  el  teq.    Sm  Oajtbbofoda. 
of  TUnicata,  !▼.  1198. 
design  in  the  formation  of  shells,  iil.  414. 
SHm,  or  crest  of  Ubia,  lit.  45. 
SaoixDBB-joiirr  (normal  anatomy),  iv.  571. 
limits  of  rnion,  iv.  571. 

elements  of  which  this  region  is  composed,  iv.  571. 
supra-acromial  twigs,  iv.  571. 
deltoid  muscle,  i?.  57L 
acapulo-humeral  articulation,  Iv.  578L 
L  bones,  iv.  573.    Sm  ExTBBMmr. 

Elenoid  cavity,  iv.  573. 
cad  of  the  humerus,  iv.  573. 
the  tuberosities,  iv.  573. 
9.  structures  which  fodUtaU  motion  in  the  lolot. 
Iv.  573. 
«.  glenoid  ligament.  It.  573. 
b.  cartilage  of  incrustation,  iv.  573. 
9L  connecting  media,  iv.  574. 

capsular  ligament,  i.  359;  It.  571 
synovial  membrane,  iv.  575. 
mechanical  fVinctioits  of  the  shoulder-Joint,  iv.  576L 
1.  flexion,  iv.  576. 
9.  extension.  It.  576. 

3.  adduction,  Iv.  576. 

4.  abduction,  iv.  57& 

&  circumduction,  iv.  577. 
6.  rotation,  iv.  577. 
SMoi-LOtR-joiirT  (abnormal  conditions  of  the),  iv.  577. 
bi*ctifin  I.  produced  by  Disease,  iv.  577. 
acute  arthritis  of  the  shoulder,  Iv.  577. 
symptoms,  iv.  577. 
analoraicsl  characters  of,  Iv.  577. 
chronic  arihritis  of  the  shoulder,  iv .  577* 
simple  chronic  arthritis,  iv.  578. 
symptoms,  iv.  578. 
Itrs^  second,  third,  and  Iburth  situs,  itr. 

cases,  iv.  578. 579. 
anatomical  characters  of,  Iv.  580. 
cases  iv.  381.588. 

post-mortem  examination,  iv.  581. 
588. 
aodiylosls  of  the  shouUer-JoUit,  iv.  583. 

Supp, 
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chronic  rheumatic  arthritis  of  the  thoulder-Jolnt 
It.  564. 
symptoms,  iv.  584. 
diagnosis,  iv.  585. 
anatomical  characters,  it.  585. 
bones,  iv.  £86. 
cases,  Iv.  589,  ei  seq. 

cases  of  partial  luxation  which  have  bMn  pub- 
lished as  the  result  of  accident,  but  wnich 
are  considered  to  be  specimens  of  chronic 
rheumatic  disease,  iv.  SOO—SOO. 
Section  II.  produced  by  Accident,  iv.  600. 
Fractures,  iv.  600. 

A.  Fracture  of  the  acromion  process,  iv.  600. 

mode  of  union,  iv.  600. 

B.  Fractures  of  the  owaooidprooeu,  iv.  60U. 

C.  Fractures  of  the  neck  of  the  scapula,  iv. 

601. 
diagnosis,  iv.  601. 

D.  Fracture  of  the  superior  extremity  of  the 

humerus,  iv.  601. 
1.  intra-capsular  fracture  of  the  humerus, 
iv.  601. 
dissection,  Iv.  608. 
8.  extra-capsular  ftacture  through  the  tu- 
bercles, iv.  608. 
symptoms,  iv.  603. 
case,  iv.  603. 

post-mortem  examination.  It.  603L 
diagnosis,  iv.  603. 

3.  Fracture  of  the  superior  extremity   of 

the  humerus  through  the  line  of 
Junction  of  the  e,>iF4)ysis  with  the 
shaft  of  the  bone,  or  close  to  thb 
line,  iv.  60S. 
caM,  IV.  604. 

4.  Fracture   of  the   surreal    neck  of  the 

humerus   below   the   tuberosities   and 
original  line  of  junction  of  the  epiphy- 
sis with  the  shaft  of  the  bone,  iv.  605. 
Dislocations,  tv.  605. 

1.  dislocation  downwards  and  inwards  into  the 
axilla,  iv.  606. 
symptoms.  Iv.  606. 
anaiomicsJ  characters  of,  Iv.  607. 
case,  iv.  607. 
SL  dislocatiou  forwards.  It.  6091 
3.  dislocation    backwards   of  the  head  of  the 
humerus  on  the  dorsum  of  the  scapula, 
the  result  of  accident,  iv.  611. 
symptoms,  iv.  611. 
case,  iv.  611. 
diagnosis  between  (hKrtures  of  the  superior  extre- 
mity of  the  humerus  and  dislocations  of  the 
shoulder-Joint,  iv.  613. 
dislocation  of  the  hMd  of  the  humerus,  accom- 
panied with  fk-acture  of  the  neck  of  the  humerus, 
IV.  614. 
muscles,  iv.  615. 
laceration  of  the  tendon  of  the  sub-scapularia  mus- 
cle, iv.  615. 
<Bdematous  swelling  of  the  arm  snd  forearm,  ac- 
companving  dislocation  of  the  head  of  the  hume- 
rus, iv.  615. 
partial  or  general  paralysis  of  the  muscles  of  the 
arm  as  a  consequence  of  dislocation  of  the  head 
of  the  humerus,  iv.  615. 
aHeiBtions  of  the  nerves,  iv.  616. 
artery,  iv.  616. 
luxation  of  the  head  of  the  humerus  complicated 
with  lesion  of  the  axillary  arUrry,  iv.  616. 
Section  III.  Congenital  malfonnation  of  the  shoulder^ 
Joint,  iv.  617. 
general  remarks,  iv.  617. 

anatomical  characters  of  congenital  malformation 
of  the  shoulder-ioint,  with  displacement  of 
the  head  of  the  humertu  inwards,  iv.  618L 
CBM,  iv.  618. 

anatomical  examination  of  the  loint,  Iv.  619. 
congenital  malformation  of  the  shoulder-Joint,  with 
displacement  of  the  head  of  the  humerus  oo 
the  dorsum  of  the  scaimla,  iv.  619. 
caM,  iv.  680. 
5'ilrnsif ,  pelvis  oi;  s.  164. 
Shrim»p$t  muscles  of,  ili.  540. 

mode  of  progression  of.  III.  436. 
Skth-Pdth,  a  tribe  of  Northern  India,  physical  rharacterii- 

tics  or.  iv.  1336. 
Siammmg.  anatomy  of  the,  iv.  19U,  rt  aeq. 
Siameat  Twins  Ii  317  :  iv.  970. 

portrait  of  one  of  there,  Iv.  1383. 
SM^TMN,  a  genus  of  Tunlcata.  I  v.  111^0,  et  teq. 

characters  of  the  Kcnus,  iv.  1190. 
Slfkimt,  probable  causes  of,  Ui.  7i8  K. 
Stghi.    SmVimok. 

near  sight.    See  iipopia  ;  Viaion. 
long  sight.    See  Prnb^opin  ;  Visioir. 
Sight,  organ  of.    .See  Kvi. 
StgtWnat  a  genus  of  'l\inlcata.  iv.  ]  |49.  ri  s«f . 

characters  of  the  genus,  iv.  11^. 
SigUlim*  australis  iv.  119^. 
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Sigmoid  cavity,  ffreat,  U.  66. 1G2. 
lesser,  ii.  66. 
of  the  ulna,  ir.  8S9. 
flexure,  i.  SeS.  365. 

use  of,  s.  S66. 
notch,  IL  SI4. 
▼alves,  iL  58}. 

of  arteries,!.  SSS. 
Stt-vessels,  or  salivary  glands,  of  the  lanrs  of  insocts,  II. 

Silkworm  moths  (Bombyddie),  H.  867. 

SUk-trormt  (Liparis  mori),  11.  867.  87i. 

SUurida,  a  family  of  Fishes,  ill.  957. 

Siluru9  eleciricus  of  Linneus.    See  Ma/aptcrunu  electri- 

cus. 
Simia  (ape),  a  genus  of  Quadrumana,  !▼.  195,  tt  teq.    See 

QUADRUMAlfA. 

characters  of.  It.  195. 
Simia  satyrus  (ourang-<rtan),  anatomy  of  the.  It.  196,  ei 

troglodytes  (cblmpansee),  anatomy  of  the,  Ir.  196, 

rtteq. 
pelvis  of  th^  s.  151. 
SingtHff,  art  of.  iv.  HSS. 
Sinvosiias  roast<Mea,  s.  sinus  maiunllUxi*.  ••  antrum 

mammillare,  li.  546.  559. 
Sbnu  or  Sinutet : — 

of  acetabulum,  tj.  777. 
ampullaceus,  H.  530.  5S7. 
pocularls.  iv.  151. 

development  of,  iv.  153. 
articularis  (glenoid  cavity  of  scapula),  U.  157. 
basilar.  1. 717.  — r—/. 

ofbones,  1.435. 
cavernous,  iii.  633. 
cerebral,  iv.  I37i. 
circular,  iii.  633 ;  iv.  1451. 
commune,  il.  537. 5681 

function  of  the,  11.  560. 
of  coronarrvein,  iv.  1415. 
great,  ii.  597. 

common,  of  membraneous  labyrinth,  ii.  537. 
cranial,  iv.  1387. 
of  the  dura  mater,  iii.  631. 
fronul,  I  7»,  730 ;  lU.  725. 

cakuhis  of,  iv.  82. 
In  the  walls  of  veins,  iv.  1380. 

ftincUons  of  these  sinuses,  iv.  1381. 
inferior  falcia,  iii.  G31. 
of  internal  Jugular  vein,  Iv.  1406. 
lateral,  i.  7i2;  iii.  6^i  iv.  1J82. 
longitudinal.  Inferior,  ill.  629.  631. 
superior.  Hi.  631. 
anterior,  iv.  1410. 
of  (Vontal  bone,  i.  729. 
spinal.  Hi.  630. 
roammillaris,  iL  546. 
maxillary,  il  909. 
occipital,  iii.  6iSL  692. 
Mteum.  il.  538. 
petrosal,  sunctior,  lit  633. 

inferior,  iii.  6Jt ;  iv.  1406. 
pocularls,  Iv.  1258. 

prostatic,  Iv.  1246.    See  VEaicuLi  raoeTATiCA. 
ofSsntorini.  iiL724. 

seu  cavum,  larynsla.    See  Bima  glottldisi 
spheroidal,  iii.  72^ 
spinal,  iii.  (ISO. 
strait,  iii.  631. 
transverse,  iii.  692. 
torcular  HerophlU,  ill  631. 
ofValulva,  li.582.  584. 
of  vena  port*.  Iv.  1414. 
venosi  of  the  human  spleen,  Iv.  790. 
venosut,  ii.  579. 

of  occipital  bone.  1. 731. 
Sipkotiia,  a  family  of  Porlfera,  I  v. '  5. 

characters  of  the  family,  Iv.  65. 
SipfnctUus,  the,  lit  SiH. 

muscles  of  the,  iii.  537. 
Siren  taccrtina,  muscles  of  the,  IIL  543. 

vertebra*  in  the.  L  93,  94. 
8/rM.like  monsteis,  iv.  9''4. 

siren  formatinti  of  |iclvls,  s.  S06L 
S/rritomr/ra,  Iv.  964. 
Siwttkerium,  cranium  of  the,  s.  518. 
Sixth  Paib  w  Nrrvbs,  iii.  6M.  787  ;  lv.6S]. 
definition,  iv.  6<1. 
visible  origin  of  the  nerve,  iv.  621. 
brancho,  iv.  6*it. 

to  sympathetic,  Iv.  &\. 
to  nnhthalrolc  branch  of  the  flfth,  iv.  021. 
to  the  riiiary  or  lenticular  ganglion,  Iv.  9iSL 
physiology  of  the  si&tb  nerve,  iv.  eSU- 
t^omuarative  anatomy,  iv.  6v.^. 

paralrsis  of  the  nerve  from  diseafc  In  the  neighbour- 
hor>d,iv.  622. 
Srtr,  In  the  organic  and  inorganic  worlds  compared,  1. 

118. 
Sk/i.'rt,  mu<cles  of  the,  iii.  .'".43. 
SkKLKTON,  i.  141  ;  III.  SVll;  iv.  (522. 
itcfir.'.tlou.  It.  6.2. 
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VII. 

VIII. 
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cndo-skdeton,  liL  883.    See  Oiaf  ous  SvarvM. 

skeleton  of  a  cmcodile.  III.  822. 
excskeleton,  ill  844.    Sec  Owaoui  SravBik 
law  of  unity  in  variety,  iv.  G22. 

Prop.  I.*  Veitdme  are  unequal  ouanCitW,  Iv  tSL 
II.  even  tbe  one  vcTtdm  m  not  of  c^wal  <,v'^ 
tity  in  all  Individuals  of  tbe  sa»e  ^km. 
Iv.  615. 
all   vertebr*  contain   a    gcveatcr  m  Irw 
amount  of  known  ilcmeutat  pMvnv  iv. 
625. 
the  dorsal  vertebra  of  httBun  anatoBy  » la 

artlftdal  flgure,  I  v.  GCl 
the  cervical  vertebra 

appendages  ako.  iv.  ftit. 
all  tne  orrvlcal  vertdirs 

appendages  I'*  ^-T, 
the  lumtiar  vertdna 
appendage,  Iv.  6B^. 
an  the  lumbar 

appendages,  iv.  628. 
tbe  sacral  vertcbiss  dcvdope 
dages,  Iv.  628. 
X.  the  corrygeal  veitebi«aiede|eiveieftbeg 

eosul  appendages,  Iv.  6B9l 
XL  the   first   seven    thoracic    cwto-vertft**' 
flaurca  are  whole  or  plva 

XII.  tbe  five  asternal  coslo.vettd 

proportionals  metaaaorphosed  fron  f«» 
sternal  coato-vertebtal  phis  mumtA^*,  .v. 
690. 

XIIL  tbe  five  lumbar  vcrtcbw  are 
metamorphosed  iron  fl«e 
veftcbral  aicbctypes,  iv.  630 

XIV.  tbe  sacrcMjucijgtal  series  of 

proportionals     dcgrsdcd    (Vca 
eosto-vetlcteal  circles,  iv.  tSSl 
the  seven  cervical  vettcbrw  ave 
tlonals  degraded  irnm  seven  arrn 
vertebral  whole  quantities,  tv.  6J1 

XVL  the  mammalian  spinal  askt  rontirtte  wf  s 
series  of  segmental  quantities 
variety  or  specific  jdtstirctiott 
upon  propovtionittg  from  whole  tbsra.< 
quantities  Iv.  631. 
XVIt.  uniformity  of  stnwture  is  a  cosnltiM  f"** 
lo  the   plus   thoracic    ongvaab  af    ** 
spinal  axis  of  tbe  mammalian 

XVII I.  every  ipioal  icgment  whicb  la 
toeverv  spinal  segment  vhirh 
and  au  sMser  segmmts 
which  to  greatest,  iv.  (ESS. 
XIX  structural  uniformity  ranaol 
such  spiiul  segments  as  are 
or  auantitativcly  various,  Iv  tU*. 
XX.  qicciflc  vtriety  is  iMMie  other  tbaa 

tfofial  variety,  Iv.  fiU. 
XXI.  the  knowledge  of  tbe  diAnvtial  4 
Iwtween   Si    >p«nal   segrneio*. 
them  exactly  uniform  m  idea,  iv    .. 
XXII.  without  kr.owii»g  tbe  full  diirem«- 
whole  or   uniroms   quaal.tM«.  •«     • 
never  rightly  understaitd  tl«e  mi  r^jr» 
ter  of  lesser  and  snecial  f'lrws  ■m'  *^*^ 
fore  can  never  otbcrwiae 
law  of  formatiois  i«.  fi)4. 

XXIII.  the  mammalian  oemx  ts  not  timi 
fixed  numbLT  of  seven  ccrvieal 
Iv.  634. 

XXIV.  tbe  number  of  eenk«l 
mammal  cervix  dci>eti4 
berof  archetypal  oosto-wntteai  t.«r-> 
which  have  suffbred 
63S. 

XXV.  tbe  pwaeoce  of  cenrlcal  ribi 
the  nuHtoft  of  cet  vital 
to  the  nuBibcr  of  tbe 
698L 
XXVI.  tbe  length  of  tbe  thomx 
number  of  pctviatent 
cheCypes  Iv.  K9S. 
XXVII.  tbe  numerical  lengtb  eC  the 
region  depef«ds  upi«n  tbe 
ehctypca  subjected  ta 
657. 
XXVI IL  tbe  numerical 
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ta  n^ 
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roccygeal 

owing  to  tbe 

dcrgotngmef 
XXIX.  a  comnarteon  of  tbe 

braui  all  human 

tbe  truth  of  tbe 

tbe  law  which 

of  all  vcru 

same  spine,  bat  aU  otber 
XXX.  tbe  anomaly  to  a  link  »n  tbe 

Iv.  638. 
XXXI.  all  tbe  spinal  segmcwto  U  U 

species  of  vertcbraind  aaimal 
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the  variable  proportionab  of  ttemo- 
cotto-vertebral  archeCjpee,  iv.  638L 
XXXII.  the  hyold  apparatus  occura  oppoaite  to  the 
cervical  apinal  region,  where  we  know 
coatal  quantity  to  be  lott;  the  hyoid  ap. 
paratua  refer*  to  the  cervical  vcrtebrv, 
and  oonaiata  of  tbelr  riba  meCamorphoaed, 
iv.  6ia 

XXXIII.  the  ventral  apparalua  occura  oppoalte  to  the 

lumbar  ^inal  rMion,  where  we  under- 
atand  that  coatal  quantUy  ia  loat;  the 
ventral  apparatua  refera  to  the  lumbar 
vertebrv,  and  conaiata  of  their  rlba  meta. 
morphoacd,  iv.  643. 

XXXIV.  davlclea,  coracoid  bonca,  and  riba  are  iden- 

tical parta  of  the  coato- vertebral  whole 
quantitlea  or  archetjrpea,  Iv.  6i4w 

XXXV.  maraupial  bonca,  pubic  and  lachladle  bonca 
and  riba,  are  identical  parta  of  the  coato- 
veitehtml  whole  quantitlea  or  archctypca, 
Iv.  618. 
XXXVI.  chevron  bonca  and  rlba  are  Identical  parta 
of  the  ooato-vertcbral  whole  quantitiea  or 
archetypea,  Iv.  630. 
XXXVIL  the  aternal  median  line  rangea  from  the 
maailla  to  the  pubic  bonea  of  the  abatract 
archetypal  akeleUl  fabric,  iv.  &il. 
XXXVIIL  every   foMil  akeleUl    apecica  of  extinct 
animala,  9M  well  aa  every  recent  exi«ting 
apecica  of  akdeton,  ia  a  form  created  or 
the  archetypal  akeieton,  iv.  655. 
XXX IX.  Ibe  eraDio.fadal  apparatua  conairta,  like  the 
thoracic  apparatua,  of  variable  propor. 
tionala  of  tne  atenio-coato.vertefaral  quan- 
titica,  iv.  65& 
XLm  theacapulary  or  fore.limba  of  all  the  verte- 
bnted  animala  are  homologoua  to  one 
another;   the  variety  among  theae  or. 
gana  occura  by  a  mctamorphoaia  or  omia- 
aion  of  dementary  quantity,  iv.  661. 
XLI.  the  acapttlary  and  pelvic  members  are  ho- 
mologoua, iv.  664k 

XLI  I.  the  aterno-costo>  vertebral  quantity  la  a  pro- 
portional of  the  docaaveutral  qoanlity, 
IV.  667. 

XLIII.  tbe  aeapulary  and  pelvk  paira  of  limba  are 
proportional  quantitlea  metamorphoaed 
ry«*m  the  donc^ventral  archetypiBa,  Iv. 

XLIV.  the  cranlo-facial  apparatua  of  aegmenta  are 
proportionala  ol  toe  dorao- ventral  arche- 
typea, Iv.  673. 
XLV.  the  cranlcfadal  apnaratua  ia  the  origin  of 
the  dono.ventnl  archetvpal  aeriea,  and 
the  caudal  apparatua  ia  ita  termliution, 
Iv.  67& 
XLVI.  the  uniform  archetypal  aeries  undeigoea  a 
graduated  mctamorphoaia  of  lu  qnanti- 
tiea  for  the  production  of  all  varicliea  of 
akcletal  apedea.  iv.  ^4 
Skriflam  of  American  tapir.  Hi.  b63L 
of  elephant.  Hi  858. 
of  hippopotamus,  iii.  868. 
of  rMnoceroa,  iii.  864 
Skim  in  infancy,  I  m,  78. 
in  old  age,  L  8a 

tm#«mcnt  membrane.  111.  488. 49& 
rUattcity,  iL  59. 
peripheral  expansion  of  nerves  on  tbe  papill*  of  tbe 

skiD,  iii.  5BK. 
rrie  roucosum,  or  rete  If alpighii.  iv  XfOX 
|4«ment  granules  of  the  skin,  iii.  496. 

difl^rencea  in  the  colour  of  tbe  skin  In  vartoua  rMca 
of  mankind,  iv.  1533. 
fycrkles,  iv.  1335 
escretioos  from  the  skin,  11. 140. 

pcteplratlon  or  sweat,  ii.  149.  See  Swsat. 
CMtnneoaa  absorption,  L  31.  See  AasoapnuM. 
OB  tiM  aodcmcii.  L  3*. 

Its  appearance  in  women  who  have  borne  cblldien 
I.3*. 
orarai,L8t& 
9ti  etbow,  11.  63. 
M  th«  nose,  ill.  789L 
•oltaning  of  tbe  skin,  Iv.  71A. 
anftctiing  of  appendages  of  the  sUn,  Iv.  710. 
See  TcoirMBirTAaT  OaoANs. 
SitmU.     See  CaajtiPM. 

Simme  C^mM^  chararters  of  the  InhaUtants  of  the,  Iv.  1358. 
slsbp.  111.  \S»i  Iv.  tqi. 
<le4lnitk>n,  I  v.  677. 

red  with  sleep»  Iv.  677. 
sleep,  iv.  677. 


i>s~— ^M,  divisions  of  thOv.  ((H. 
medulla  oblongata,  Iv.  SH. 
snnglla  of  sensation,  Iv.  677. 
nemwpheric  gangliiCiv.  677. 
the  cerebellum.  Fv.  677. 
See  NaniciM  CxirraB& 
difllkicuve  between  simple  sleep  and  hibernation.  Iv.  678. 
'  producUve  of  sleep  and  of  hibernation,  11. 708. 


Slbxp  —  eomtfmwd, 

hibernation,  il.  76R.  777. 

sleep  considered  as  the  first  stage  of  hibernation,  il. 
765. 
aucmenlation  of  the  irritability  of  the  muscular  system 

during  sleep,  11.  766. 
state  of  the  respiration  during  sleep,  il.  76GL  775. 
state  of  the  pulse  during  sleep,  Iv.  191. 
Influence  of  sleep  on  the  production  of  animal  heat,  ii. 

670. 
phenomena  presented  by  hibernating  animals  with 
regard  to  the  production  of  heat,  ii.  671.    SSee 

HkAT,  AlflMAU 

sleep  of  plants,  iv.  678. 

of  leaves.  Iv.  678. 
periodicity  of  sleep,  I  v.  679i 
causes  of  sleep,  liL  783  B ;  Iv.  680. 

those  which  operate  directly  through  the  sensorial 

organs  themselves,  iv.  680, 681. 
Chose  whose  action  is  indirect,  being  exerted  pri- 
marily on  the  organic  (Unctions,  iv.  681. 
phenoneiM  of  ordinary  sleep,  iv.  688. 
access  of  sleep,  iv.  683. 

power  of  being  aroused  by  impressions  made  upon 
the  organs  of  sense,  iv.  &S. 
one  of  the  chief  distinctions  between  sleep  and 
stupor,  iv.  683. 
amount  of  sleep  required  by  man.  Iv.  681. 
oonditions  oy  which  It  is  affected,  iv.  6RS. 
during  infancy  and  childhood,  iv.  685. 
during  the  adult  period,  Iv.  685. 
as  age  advances,  iv.  685. 
aa  afftetcd  bv  temperament,  iv.  685. 
influence  of  nabit,  iv.  686. 
entire  absence  of  sleep,— insomnia,  Iv.  686. 
habitual  deflciency  or  sleep,  iv.  686. 

serious  conseouenccs  resulting  fhm,  iv.  686. 
degree  to  which  sleep  may  be  protracted,  iv.  687. 
dreaming,  ilL  723  B ;  iv.  687. 
definition,  Iv.  687. 

chief  feature  of  the  state  of  sleep,  Iv.  687. 
reoaoning  processes  and  the  imagination,  Iv.  687. 
incoherence  and  inoongruousncss  of  Uie  thoughts 
and  images  which  pam  through  obr  mln<la  in 
drcama,  iv.  688. 
absence  of  control  over  the  muscular  system,  iv.  688L 

Incubus,  or  nIght-mare,  iy.  688L 
direction  of  the  current  of  thought  often  given  by 

IropreMions  on  the  organs  of  acnae,  iv.  688. 
rapidity  with  which  tralna  of  thought  paaa  through 

the  mind,  iv.  6881 
analogooa  action  of  nareoCka  on  the  nervous  aya- 
tem,  iv.  6M). 
SUe^^talkiut^t  or  intenae  dreaming.  111.  783  B ;  Iv.  fl91. 
definition,  iv.  691. 
character  of  the  Intellectual  operationa  in  aomnam. 

bulism,  iv.  691. 
state  of  aomnamlmlism  passing  into  that  of  ordinary 
dreaming,  Iv.  6DL 
anecdotes,  iv.  698. 
exaltation  of  the  senses  when  in  the  soronambuliatie 

sute,  Iv.  693 
readiness  with  which  the  train  of  thought  may  be 
guided,  during  somnambulism,  by  the  pria- 
dple  or  suggestion,  iv.  694. 
hypnotic  experimente,  iv.  691 
causes  of  somnambulism,  iv.  6D6. 
natural.  I  v.  695. 
artificial,  Iv.  fl9& 

Mr.  Braid's  hypnotism,  Iv.  695,  6n6  70S. 
Inhalation  of  anastbetic agents,— chloroform,  ether, 
Ac,  Iv.  697. 
8Mk,  or  tardigrade,  the,  IL  46-58. 
disestive  organs  of  the,  s.  308. 
pelvis  of  the,  s.  161. 
organs  of  voice  of  the,  Iv.  1408. 
See  EoBirrATA. 
Sbtgi  ( I Jmaoes),  organs  and  mode  of  progression  of,  lU. 
446. 
node  employed  by  gardenen  to  prevent  slugs  from 

destroying  young  and  tender  plants.  Hi.  445. 
ilimy  secretion  of  the,  II.  401 
nervous  system  of  the.  iii.  fi05, 606. 
Smmtt-foa  of  the  foKus  In  utero,  II.  333. 
Smrix.  tv.  697. 
in  Inlbney,  L  73. 
inoMagc^LfiO. 
definition,  tv.  607. 
nature  of  odorous  emsnalluna,  Iv.  697. 

bypothetes,  iv.  607. 
gcnertf  structure  of  the  organ  of  smell  in  man,  iv.  fmi. 
the  oUbctlve  oegan  In  ether  air-brealhing  Verte- 
brata,  Iv.  6B0. 
correspondence  of,  with  that  man,  iv.  609i 
nerve  of  smell,  iv.  700. 

rriation  of  the  fifth  pair  of  nerves  lo  the  sense 
of,  IL  309. 
section  of  the  facial  nerve  Indirectly  afltcis 
tbe  sense  of  smell.  Iv.  55?. 
sense  of  smdl  exalted  in  the  somnainbullsiic  slate,  iv. 


conditions  Of  the  exercise  of  the  sense,  Iv.  70L 
Sk  2 
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Shell  —  eoiUim/ed» 

purpoMs  of  the  icnfc.  It.  70t. 
the  •ense  of  unell.  In  tbe  air-breathing  Vertebnta, 
it,  u  it  were,  the  MUtinel  of  the  retpljBtory 
organi,  ir.  702. 
-  MutcncM  of  the  senae  of  imdl  emoog  Mvafe  trlbce. 

It.  702. 
exaltation  of  the  teoie  of  fmell  when  a  deflciencj 

of  the  other  Mmei  esitti.  It.  702. 
Information  conveyed  In  the  aenae  of  imdl.  It.  709L 
clawiflcation  of  odouia,  iv.  708. 
Smeli,  organ  oC    See  Noas. 

SnaUt  common  (Helix  pomatia),  generatire  piooeM  of,  ii. 
a97.396. 
nuptial  chain  of  roarsh-anaik.  ilL  S&i, 
organs  and  mode  of  nragreaaioo,  lU.  MS. 
ncrroua  syatem,  ilL  606. 
power  of  anaila  of  reprodudng  loat  paita,  IL  40S. 
■limy  aecretion,  ii.  40i. 
Sneer  of  contempt,  muaclea  wbidi  cauae  tbe,  ill.  789. 
Sneezing,  iii.  735. 

influence  of,  on  paralytic  lirobt,  iiL  41. 
Snipe  (Scolopax  gallinula),  nerroua  ayttem  of  the,  ill.  688. 
Smmi  of  tbe  hog,  iii.  874l 
SMow,  red,  of  the   Arctic  regiona  (Prolooooeua  Kerae- 

•ianua),  U.  117. 
Sodium^  chloride  of,  or  common  salt, 

eflfect  of,  in  IkciliUting  digcation,  a.  S3S. 
Ita  alimentary  value,  a.  996. 
Soft  commiaaure  of  the  brain,  iii.  708. 
SoaTSNiNo  ANO  IifDUBATioif,  ir.709L 
deflnition,  ir.  7U3. 

cauaea  of  aollcning  and  induration,  ir.  701. 
aoftening  of  the  brain,  iii.  700  A ;  It.  706. 

white,  iii.  780  A. 
red,  iii.  780  A. 
cartilage.  It.  718. 
cellular  tiaaue,  i?.  718. 
heart,  It.  707. 
kidney,  It.  718. 
lunga.  It.  707* 
membranea:  macoua,  aeroua,  and  ar- 

ticuUr,  It.  708. 
dIgeatiTe  canal,  a.  407. 
idiopathic,  of  the  muooua  membnuiea 

oftbe  bladder.  I.  3B9. 
mnacttlar  atructure.  It.  718. 
oaaeoua  fkameworfc  of  the  body.  It.  718. 
ovariea.  It.  718 
proaUte  gland.  It.  718. 
akin,ir.7ia 

apinal  cord,  Iii.  714 ;  It,  706. 
red,  iii.  714^ 
white,  Iii.  714. 
panrreoa,  a.  109. 
apleen.  It.  711. 
uterua,lT.  718. 
lodnntioo  oftbe  brain,  iT.  706. 

cdlular  tiaaue.  It.  TISL 

euidldymia,  iT.  718. 

flbroua  tiaaue.  It.  713. 

heart,  It.  707. 

kidney,  ir.  718. 

lunga.  W.  7€7. 

membranea :    mucoua,  aetoita,   and 

articular.  It.  710. 711. 
OTanca,  It.  718. 
apinal  cord,  it.  7C& 
apleen.  It.  711. 
teatide.  It.  718. 
utenia,  It.  718. 
See  AovBirrrnoiia  Paootx^ra,— Growtha. 
So/or,  aeliac  or  epigaatric,  piexua  of  nerTOs  a.  488. 
Soinr  light,  influence  of,  on  animal  luminouaneaa,  ill.  199. 
Sole-pmd  of  the  dromcdaiy,  atructure  of  the,  a.  S31. 
Solen  Tulgaria,  or  aole,  tongue  of.  It.  1146. 
Solent  muade,  ill  1S7. 138.  138. 

relation*,  iii.  139. 
Solidt.  sound  transmitted  by,  iL  SGH. 

aninud  profreasion  on,  iii.  44a    8e«  Monoir,  Ammal. 
Soliimngnln^  pcdviaof  the.  a.  156. 

Wcoerlan  organ  In  the,  it.  1419. 
SouranA,  lv.713. 

deflnition  ofthegroupk  It.  713. 
genus  Equua,  ir.  714. 

qwcica:  Equua  cabalhia  (the  hone).  It.  714k 

Equua   hemionua  (the  Diigguetal),    U. 

<14. 
Equua  aainua  (the  aas).  It.  714. 
Equus  aebni  (the  aebra).  It.  714. 
Equua  quaccha  (the  quagga).  iT.  714. 
Equua  montanua  (the  ooagga  or  dauw).  It. 

tl4L 

dmilarlty  of  th«e  aperica  in  their  anatoaay, 
It.  714. 


8oLiPtOA«  oatcoiogy — 

aacnia.  It.  718. 
caudal  Tertcbne,  tr.  718^ 
thorax.  It.  718. 

acemtim.  It.  718. 
rlba,lT.7l8. 
anterior  extremity.  It.  718. 
acapula.  It.  718. 
humerus.  It.  718. 
forearm.  It.  718. 
caipua,  IT.  718. 
metacarpal  bonca.  It.  719l 
poalcrior  extremity,  it.  719. 
pelTla,lT.719. 
oa  femorls.  It.  710. 
leg.  It.  790. 

tikia  and  flimla.  It.  790. 
tanua  and  Bdatanoa,  It.  7tL 
Myology,  It.  781. 

panniculoa  caraoaoa.  It.  78L 
proper  muaclea  of  the  aplne.  It.  7B. 
apinalia  dorai  K  cerTtoa.  It.  7~ 
longlaslmoa  dorai.  It.  7<Sl 
tnuMTeraaUa  colli.  It.  788. 
aacro>hrariiaUs,  It.  782. 
cerTicalis  deaeeadciM.  It. 
multifldaa  apinaa,  ItTtSS. 
IntranaTeraarii  eolli.  It.  781 
loogua  colU,  It.  783. 
quadratua  hmbemm.  It.  783. 
muaclea  which  i 
783L 
which  depeva  the  tail.  It 
adnced  to  move  tW  tail 

muaclea  derived  ftnm  the 
aerre  Immediately  Aw  the 
craniuaa.  It.  784. 
moadea  of  the  tfba  and  alefwvm.  It.  7 
walla  of  the  abdomen.  It.  7B& 
aatcrtor  extremity,  hr.  TVS. 

of  tbe  abouUcr,  It.  7B. 
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Oateology,  It.  715. 
skulL  iv.  713u 


^aal  column.  It.  716. 

eecTical  vrrtebim.  It.  71(k 

atlas,  iT.  716. 

axis,  IT.  716. 

YCftcbra  of  the  kilna,  It.  718. 


It. 


It. 


mplnaioia.  hr.  7B& 

■  Mill  ■■■  111.  »  .       .     -m    (^ 

peooaaoni,  aoaewoem^  it. 
muaclea  of  the  carpwa  am 

maadea  of  the  hand.  It.  7H. 
poatcrlor  extremity,  ir.  789. 

'     ofthepclvia,lT.719. 


789. 


of  the  leg.  It 


moaclea  whidi  act  ' 
lower  ^aw.  It.  731. 
moaclea  of  the  oa  hfoUai.  It.  Til. 
muadcaof  tbe 
It.  738. 

rtfae  Uen^  It. 
It.  738. 
teeth.  It. 
aallvary  glaada.  It.  798. 
parotid.  It.  73iL 
aabmaxiOary,  hr.  73BL 
auUinguaL  It.  738. 
molar,  it.  738. 
pharynx,  Iv.  73L 

(loaaach  and  infwllne.  It.  733;  a.  308^ 
llTer,  IT.  731 
apieea,  Iv.  73& 
paiMHaa,  It.  737. 
dreulatory  appaiatms  It.  7S7. 
•troctnre  of  the  horae*a  foot.  It.  737. 
horny  hoo^  It.  737. 
ftog,  IT.  738. 
aole,lT.73Bl 

caitilHci  oftbe  Ibol,  It.  74«l 
ooft  parta  of  the  Ibot,  iT.  741. 

yatemaiiderganaofiheanHea,t«  741 

lianentiaw,iT.74k 

It.  749. 
aootam.  It.  748. 
penla,  It.  748. 
teatidca.  It.  748. 
It.  743.^^ 

ktaddcT.  It.  749L 
offiflee'of  the  nierw.  It.  743. 

iT.74S. 


ntenaLlT.741 
idiaa.  It.  748. 


wWaBd 
I3J31 


It.  748. 
It.  744. 


Of  aofulnd 
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SmMgmUNim.  phaoomena  of,  til.  723  B. ;  It.  091. 
definition,  iv.  691. 
character  of  the  Intellectual  operatloni  In  lomiuinbu. 

liam.  It.  691. 
Male  of  lomnambuliam  peatlng  into  that  of  ordinary 
dreaming,  iv.  6B1. 
•needocce.  It.  698. 
eiahation  of  the  aenfea  when  in  the  lonuiambuUstic 

itate,  It.  figOL 
NMliacea  with  which  the  train  of  thought  may  be 
guided  during  somnambuliain,  bj  the  iirindpie  of 
mggeition,  It.  694. 
hypnotic  or  meuneric  experimenta,  It.  691. 
CMies  of  Miinnanibuilam,  It.  695. 
natural.  It.  695. 
artiflciaU  It.  695. 

Mr.  Braid's  hyimotiam.  It.  695,  69&  701 
inhalation  of  anvtthetic  agenta,  productiTe  of  a  itate 
regembltng  somnambuliam,  iv.  u97« 
S00<.warti,  and  cancer  acroti.  It.  1014. 
Soret,  or  ahrew,  pdTia  of  the,  a.  16k 
Sort,  or  tufts,  of  some  Alg»,  a.  815. 
SpridtUt,  or  shrew  fkmily,  ii.  994. 
Somskm^  ehiet  portrait  of.  It.  1356. 
S(mlt  iminortality  of  th^  one  of  the  chief  natural  anuments 
ftirthe.iv.iaoi. 
the  soul  coosidered  aa  an  entity  totally  diatinct  Anom  the 
body,  iii.  788  Z. 
quoution  from  Butler**"  Analogy,**  111.  7S8  Z. 
the  mind  conaldered  aa  the  mode  of  action  of  the  aoul. 
Hi.  m  Z. 
8«mmd,  uhenomena  of,  II.  565. 

analogy  between  sound  and  light,  II.  566. 
direction  of  sound,  II.  670.  577. 

power  In  Tarious  animals  of  dlstfaignlshlng  the 

direction  of  sound,  11.  570. 
Whwatstooe's  theory  of  our  notions  of  audible 

direction,  11.  579. 
limits  of  audition,  11.  575. 
media  by  which  sounds  are  communlcatedy-^lr,  water, 

solids.  U.  56& 
ofllce  of  the  dllferent  parts  of  the  ear  In  the  function  of 

hearing,  II.  567.    Seis  HtAamo,  phytlology  of. 
pitch,  intensity,  and  quality  in  musical  sounds,  tt«  566. 
leflexloo  of  sound,  Ii.  566. 

echoes,  phenomena  of,  Ii.  566. 
Tarutkn  in  the  limits  of  sensibility  to  sounds  In  dif- 
ferent indif  iduals,  lU  575. 
experiments,  Ii.  575. 
Telocity  with  which  sound  travels,  ii.  866. 
S.mmd^  emission  of  sound  of  muscle  In  action.  111.  596. 
S  furndB  of  the  heart,  II.  614.    See  Hbabt,  Phtsioi.oot  or, 
Sompg^  nutrition  of,  II.  IS. 
&V,  OTary  of  the,  s.  555, 556.  560. 
Space,  Intercrural  or  Interpeduncular,  111.  673. 708. 
omo-claticular,  It.  817. 
perforated  posterior,  UL  703. 
inter-loboUr.  111.  166. 
r«cto-ttrethral.  III.  938.     • 
triangular,  lU.  931 
Sm^at  typhtus,  or  mole  rat,  anatomy  ofthe.  It.  369,  d  Mf . 
norMtf,  a  family  of  Fishes,  Iii.  956.  el  $eq. 
SpmrrtMn^  their  mode  of  walking,  iU.  451. 
Sp*»m,  or  cramp,  ill.  730  K. 
of  cite  glottis.    See  LaaTHZ. 
of  tho  muscles  ofthe  larynx,  ill.  181 
and  aricture  of  the  urethra,  til.  935. 
of  tb«  urinary  bUddcr,  1. 403. 
SpmMtmodie  aflbetioos  ofthe  (Imx,  U.  889. 
Speciet^  distinction  of,  it.  444. 

nienns  by  whkh  the  diatlnction  of  ipedei  la  insured  , 

ii.  444. 
hybrlda  or  mules,  II.  445. 

Impediments  opposed  by  nature  to  the  promltoioas 
tKveding  of  distinct  species.  II.  445. 
Specfrt  of  man.  It.  1301.    Soe  VaaiiTtBa  or  MANKmn. 
Specific  gravity  of  arteries,  L  934. 

SprcUitieM,  for  varioua  conditions  of  defectlTO  vision,  in 
1466. 1467. 
liOarlous  habit  of  wearing  **  prcaerTers,**  It.  146SL 
beet  method  of  testing  spectacles.  It.  1467. 
Speetrm,  ocular,  phenomena  of.  111.  783  B. 
Soredk^  power  of,  upon  what  It  depends,  UL783  C.  See  Voici. 
Sftenm-cetU,  s.  4.    See  Otcm. 
/.  Ii.  833. 
oil,  chemical  characters  of,  i.  590 ;  U.  831 
ol  lichens,  s.  887. 
animalcules.    See  Smt  i  wehiKur. 
nrtortaa,  I.  189.  ao ;  U.  844 ;  It.  981. 963  (  ■.  598.  640. 
'   I.  4*1  It.  986. 

dlAaaed  hydrocele  of  tho.  It.  999. 
•ocystcd  hydrocele  of  the.  It.  lOOa 
bMosatocele  of  the.  It.  1003. 
encysted.  It.  1008. 
1.  5. 

It.  966. 
•uperflcial  or  external.  It.  986. 
flitkl,  i.  m.    SeeSBMin. 
nerve,  external,  iv.  761. 
plexus  of  oerres.  It.  983;  ••  489. 
|«roc«as,U.84l.844. 
It.  981. 1413. 


Spermaknoot  or  corposcula  semlnis,  U.  118.  459 ;  It.  478; 
s.  1 
discoverv  of,  II.  459. 

fanciful  hypotheses  respecting  them,  ii.  461. 
nature  ot^spermaiotoa,  II.  459, 460. 

Trevlranus'  and  Baer's  observations,  II.  480.   ' 
propagation  of,  11. 113. 
liquor  semlnis,  tv.  478. 

periodical  development  of  the  ipennatoioa  and  tes- 
ticles, iv.  473. 
rutting  period,  iv.  473. 
form,  appearance,  sise,  and  history  of  spermatotoa, 
11.111.459;  lv.474. 
In  man,  iv.  474. 
in  Mammalia,  Iv.  474. 
In  Aves,  iv.  477. 
In  Reptilia,  iv.  48a 
in  Pisces,  iv.  483. 
in  Mollusca,  iv.  484. 

in  Cephalopoda,  Iv.  485. 
In  Gasteropoda,  Iv.  485.      ; 
in  Acepbala,  Iv.  487. 
in  Artlculau,  Iv.  488. 
in  Insecta,  iv.  488. 
in  Araclinida.  iv.  490. 
In  Myriapoda.  iv.  498. 
in  Crustacea,  Iv.  491 
in  Annelida.  Iv.  496. 
iu  Bryoioa,  iv.  497. 
in  Rotlfera,  Iv.  498. 
In  Radlata,  iv.  496. 

In  Echtnodermata,  iv.  498. 
in  Aculephc  and  Acanthotoa,  Iv.  499. 
general  conclusions  respecting  the  morphology  and 
development  of  spermatoioa,  Iv.  499l 
organisation  of  tlie  spermatosoa,  iv.  508. 
motions  ofthe  spermatoxoa.  Iv.  508. 
existence  of  spermatosoa  in  the  fluid  contents  of  the 
cyst,   in  encysted   hydrocele,  of  the  testicle,  iv. 

chemical  composition  of  spermatotoa,  Iv.  505. 
physlolo|lcal  office  ofthe  semen,  Ii.  HI ;  iv.  507. 
action  of  the  sperroatoana  on  the  internal  contents  of 

the  ovum,  s.  f  IS7],  [188]. 
See  Extoxoa;  Smx^. 
Speroepdittui,  a  genus  of  Myriapoda,  ill.  546.  et$eq, 
Speropena,  a  genus  of  M rrlapodk,  iii.  546,  d  9eq. 
^eroMtrepimt,  a  genus  of  Mvrlapoda,  lit.  546,  et  teq, 
Spkaceita,  a  sign  of  actual  death.  I.  807. 
SMkurrMi,  tbeca  and  paraphyses  of,  s.  387. 
^4rro5olsu,  a  genus  of  Hvriapoda,  ill.  546L  ei  ieq, 
Sphmroikerm,  a  genus  of  it vriapoda,  HI.  H6,  et  ieq. 
Sphenoid  bone,  1.  786 ;  iii.  7^1 
alse  mi^iores,  1.  786,787. 
nioores.  1. 736. 788. 
artlcttlatlons,  i.  786. 
Iwdy  of  the  bone,  1.  786. 
cells,  sphenoidal,  1.  786. 
defluitloo,  L  736. 
development,  i.  788. 

In  intra.uterine  life,  1.  788. 
in  extra-uterine  life,  1.  738. 
surfKee,  anterior,  L  786. 
posterior,  I.  736. 
under,  I.  786. 
upper,  1. 736. 
asygos  process.  1.  855. 
SpkemoMml  cells,  i.  786. 
Spkemoidml  sinuses,  iU.  735. 
suture,  1. 737. 
veotrlcle.  ill.  674. 
Spktmw  wMiffliMf  nerve,  tl.  881 
Spkemhcecfptial  bone,  i.  731 
apkeno-palaUme  artery,  i.  490 ;  111.  733. 
foramen,  IL  811. 
nerves,  II.  884. 

•parietal  suture,  1.  737. 
ore!  suture.  I.  737. 
»rraUon  of  light.  It.  1438.  1441. 
iimeter  an!  cutaneus  (vel  coccygeo-anal,  sphincter  ex- 
temus,  constrictor  ani),  r.  176:  s.  369. 
use.  1. 176. 
tntemus  vel  orblcularii,  1. 176 ;  s.  138.  369. 

action,  1. 177. 
remarks  on  the  nervoos  action  of  the  sphlactorce  ani. 

Hi.  781  K. 
oris  muscle,  II.  883. 
Taglnse  muscle,  s.  138. 
Spkimget,  or  hawk-moths  (Crepaacolaria),  U.  866. 
Miis^  atropos,  or  death's-head  moth,  iu  attacks  on 
hives,  ill.  81. 
elephant  (Deilephlla  elpenor),  U.  867. 
llguttri,  U.  871 

larva  of,  II.  875.  877. 
djptfprf,  employment  of.  In  diet,  U.  15. 

evt«ts  of,  on  various  paru  of  the  body,  11. 15. 
Spiemlm  of  sponges.    See  Foairiaa. 
d^rr.  IU  mode  of  taking  iU  prey,  ill  8, 9. 
organs  and  mode  of  locomotion,  liL  444 
muscular  »ystem.  111.  539. 
nervous  system,  ill.  609. 
ova  of  spiders,  a.  [114]. 
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Spider  —  continued. 

instinct  of  Ctenlta  cmnnitarla  In  constructing  its  sub- 
terranean  abode,  iii.  10. 
and  of  the  water-spider  in  the  construction  of  her 
habitation,  iii.  9. 
web  of  spiders,  i.  3(i9. 
See  ARAcnNiDA  ;  AranekUt, 
Spigoe  of  Heil,  ill.  691,  G93. 
SifSut  bifida,  Iii.  713;  Iv.  \tS7, 
totalis.  It.  957. 
partialis,  !▼.  957. 
of  the  foetus  in  utero,  iL  321. 
tubercuU  majoris,  iL  159. 
mlnoris,  ii.  159. 
rentosa,  osteos«rcoma,  osteosteatoma,  eochoodroma, 
W.  I8S-.I34. 
definition,  ii.  516. 
origin  of  the  disease,  ii.  516. 
description  of  the  disease,  \.  457. 
progress  of  the  disease,  1. 457. 

in  children,.i.  457*  , 

in  adulU,  i.  457. 
treatment,  i.  457. 

of  the  bones  of  the  band,  remarkable  case  of,  il. 
514,515. 
Spinal  Accessorj  Serre^  i.  731  ;  III.  707.  885  ;  If.  745.  820. 
origin  and  course,  !▼.  745. 
branch,  external,  ill.  885 ;  iv.  748. 

internal,  1?.  74S. 
connexion  of  the  spinal  accessory  and  vagus,  ill.  890. 
comparative  anatomy  of  the  spinal  accessor^  nerve,  iv. 

748. 
physiology  of  the  spinal  accrMory,  It.  749. 
Spimal  apoplexy,  cause  of,  iii.  713. 
arterief ,  L  731. 

anterior.  111.  656. 704. 
poitprior,  iU.  657.  704. 
bulb,  ii.  270. 
canal,  s.  119. 

column.    See  Fertebral  coktmn. 
Spinal  column,  (in  comparative  anatomy),  ill  823. 
elements  of  a  vertebra,  iii.  824. 
autogenous  parti,  iii.  8'i4. 
exogenous  parts,  ill.  8*24. 
abnormal  anatomy,  iv.  1036. 

curvature  of  the  spine,  lateral  and  angular.  It. 

1036. 
congenital  defective   development  of  the  spinal 
column,  Iv.  965. 
Spinal  cord,  Ii.  270  ;  ill  6-^0. 
position  in  the  adult,  iii.  6M). 
in  the  foetus,  iU.  651. 
shape,  iii.  651. 
bulk,  Iii.  651. 

length  and  circumference^  ilL  651. 
fissures,  iii.  652. 
anterior,  iii.  6S2L 
posterior,  iii.  65'i. 
grev  commissure,  iii.  652. 
white  commissure,  ill.  652. 

internal  struaure  as  shown  by  transverse  sections.  III. 
653. 
antero-lateral  columns.  Hi.  6^3,  &4. 
posterior  columns,  HI.  653,  654. 
arrangement  of  the  grey  matter  iu  the  spinal  cord, 

til.  658. 
conclusions,  IlL  654. 
is  there  a  cent  ml  canal  in  the  spinal  cord  ?  IU.  665. 
Uood-fesMls  of  the  spinal  cord,  ill.  656. 
median  artery,  anterior.  Hi.  656. 
spinal  arteries,  anterior,  liL  656. 

posterior,  ill.  657. 
veins  of  the  spinal  cord,  ill.  657. 
spinal  nerres,  origin,  anterior  and  posterior  roots, 
ganglion,  ill.  657. 
sub-occipital  nerve,  iii.  6.^8. 
characters  proper  to  the  neivea  of  particular  re- 
gions. Hi.  656. 
cervical  nerves,  lit.  658. 
dorsal  nerves,  ill.  658. 
lumtwr  nerves,  cauda  equina,  III.  CVL 
relation*  of  the  roots  of  the  nerves  to  the  columns 
of  the  cord  and  to  the  grey  matter,  as  deter- 
mined by  dissection,  IIL  659. 
as  drtermined  by  phjrslolosy.  III.  660. 
membranes  of  spinal  cord.    See  Nkbvuds  Cijrrsis. 
sketch  of  the  microscopic  anatomy  of  the  spinal  cord, 

ill.  707. 
of  Marsupialia,  ill.  295. 
of  fishes,  Iii.  615. 

abnormal  anatomy  of  the  spinal  eord  and  Its  mem- 
branes, Iii.  712. 
cord,  iii.  713. 

absence  of  the  cord.  Hi.  713. 
partial  absence,  HI.  714. 
excessive  congenital  developmmf,  ill.  714. 
hjpertrophy,  Iii.  714. 
atrophy,  lii.  714. 
Induration,  Hi.  714  ;  Iv.  706. 
sofkenintr,  UI.714;  iv.  76. 
red  softening,  iii.  7i4. 
white  softening,  iii.  714. 


Tta. 


Spinal  cord  —  contimmed, 

suppuration,  HI.  715. 
eflUslon  of  bk»d«  UL  7I«. 
tubercle.  Hi  715. 
cancer,  HI.  71Si. 
membranes,  iii.  712. 

allbctioDS  of  the  dura  mater,  IU* 
Snni. 
of  Che  aracbnokl.  ift.  Til. 
of  the  pU  mai«r,  Iu.  71X 
ftmctions  of  the  spinal  cord,  ill.  7^  X. 

fkrts  in  the  physiological  hlsttiry  of  thm  tataei  cari. 

IIL  720  X. 
physical  nenrotu  acti>ms  of  Otm  covd,  liL  IS  A. 

sympathetic  actions,  IU.  721  A. 
Whytt's  views,  iii.  721  B. 
•ommarr  of  Prochaaka'a  weelt,  U.  721  C 
Cuts  which  demonstrate  a  power  in  the  caeA  «f  et. 
citing  movementa  In  parts  whicb  rM«4«e  vr*M 
from  it,  by  changes  ooeurriac  la  tt»  aalMtaaa.  u. 
721  G. 
stimulus  applied  to  the  covd.  111.  721  G, 
subatances  exerting  a  pecnliar  tnAaeaee  w^im  ite 
spinal  cord,  lit.  721  G. 
Strychnine,  ill.  721  G. 
opium,  HI.  721  H. 
cold,  HI.  721  H. 
ether,  III.  721  II. 
sensitive  impressioaa  may  be  MfccteJ  by  the  cw4. 

HI.  721 11. 
enumeration  of  the  f^inctkma  oC  tl 
which  the  spinal  cotd  is 
oemed,  Ui.  721 1. 
Dr.  Marshall  Hall's  doctrfaw,  IU.  7X1  L 
tone  of  the  muscular  system,  iii.  711  H. 
cooclufions,  iU.  721  M. 
of  the  ofilce  of  the  eolumns   oC 
721  O. 
antero.  lateral  cohnnns.  10.  721  O. 
posterior  coltuons,  ttt.  721  O. 

manner  In  which  the  poMer^ 
may  contribute  to  the  exetrMc  el  Om 
comotive  functioos,  ilL  721  Q. 
middle  or  respiratory  colama  of  Sir  C  i. 
Hi.  721  R. 
influence  of  tliesptoal cord  opoB  the' 
lions.  IIU  721  R. 
on  the  kidnevs,  lit.  721  S. 
erection  of  tne  penis,  HI.  721  T. 
mechanism   of  the   fbnctltjos  of  I 
721  T. 
Dr.  Marshall  Hall's  bypotb««ls  of  m 
motory  system  of 
eord,  til.  721  U. 
bypotlieeis  of  Mulkr 
nerve-fibre  In  the  body  is 
brain.  Hi.  722  B. 
Todd  and  Bowman's  hypothcsfa  tint 
nerves  are  Imilantad  m  the  irey 
the  segments  with  which  thrr  mm  e 
and  do  not  pass  bsy^ad,  lii.  ia  B« 
Spinal  ganglia,  s.  437. 

marrow.    See  Spinal  Coed. 
SnMAL  Nerves,  I.  Stt ;  iii.  657 ;  U.  750 ;  a.  €11. 
posterior  branch  of  the  first  ecrvM 

nerve,  Iv.  750. 
of  the   se 

750. 
or  the  third  eerrlcal,  iv.  72>1. 
horisontal  branch,  I  v.  751. 

posterior  root  of  the  fourth  eervlesl  nerva,  Iv.  7«L 
posterior  branches  of  the  fifth,  sixth,  em*i 

eighth  cervical  nerves,  iv.  751. 
posterior  branches  oC  the  dorsal  (theradt) 

751. 
external  or  mnscular  braBcheiof 

tv.75l. 
the  internal  branches,  tv.  751. 
external  brauches  of  the  fbur  tiifeilw.  N.  721. 
Internal  branches  of  the  four  inferior .  iv.  7>t. 

Ltv.TlL 


rv.7«. 
oa.tv.nt. 
e,iv. 
kal  ■ 


posterior  branches  of  the  lumbar 
external  branches,  iv.  752. 
internal  br4i>ches,  Iv.  15n, 
posterior  branches  of  the  sacral 
anterior  branches  of  the  spmal 

branch  of  the  first  oervtcal 
of    the 
7afi. 

of  the  third  csrHcal 
of  the  feorth  cervieai 
cervical  plexos,  Iv.  752. 
superfictal's  coul,  Iv.  753. 

asceodmg  branch,  iv.  723. 

descending  branch,  Iv.  751. 
aurlcubris  magnus.  iv.  752 

superficial  hranch,  tv.  7S3. 

deep  branch.  Iv.  753. 
occipitalis  miour,  Iv.  753. 
supra-^vlcular  and  acroorial  nerws, 
acromial  nerves,  Iv  7SJL 

commimieating  tManchea.  Iv.  7S3 

luternal  descending  earvMal,  iv .  T 


iv.ns. 
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riftal  uiJ  1«n  phnotc.  It.  TM. 
uinisr  bniKhH  of  Ih*  (bur  lorsriM  etrilcal  mod  Bnt 

linclilil  FlHui'caallbrj),  It.  »<- 
HO.  br  tlia  tbMboUmu.  It.  II*. 

to  lh«  HTiuiu  naoui.  ti.  JJS. 

tar  tb*  timdnlui.  I>.  TH. 
(dpn-KWllu  IMTT*,  It.  ;M. 

iwrtfl*  ftw  lh«  lUHapuUrii.  It.  TU. 

Inlinul  Itnnek.  it.  IU. 
fliluniiH  BMH  Dl  WrUbait  (th*  MMUorj  narra  of 

brncbai  to  itaa  bkf  pi,'  It.  IK. 

bMKbM  Idt  iba  bncUmlli  iDdou,  li.  TM. 

■iHcubr  bnDdtei,  It.  TJM. 

urnlnal  dlciul  bnncItB  of  Ika  ndUo,  I*.  W. 
■ntdlflul  twTTa.lT.  »T. 

(nrthmtlUI  iMTKi,  It.  lit, 
tUh  dlflul  wrra.  It.  7a. 

Hipirtctal  axwrul.  It.  TM. 


unul  brucb.  I>.  }W. 

«P  unnkpt]  branch.  If-  TMI. 

or  bnacbiasl  lb>  d«>al(liilarcaaUI)  ■■ 


plHw,  !•■  HI. 


lDr*rtor  bnncb  (pcrlHi]),  It.  TM 

|Hdlci»rT>,  It.TM. 

uparior  iluUti]  r.<rTt,  It.  TOS. 

lutahi*  fluim  Dtf.a  <lawr  KUlkl,  It.  TM 

cuUnrwa  bniKfa  U,  Iba  W«  •>(  tW  Italfh  *M 
un»  FVt  oC  tlM  lf«,  I..  T«T. 
Bcfra  tor  tb*  FTrlfonla.  1..  !«T. 


se?i\s 


rrrtnabnl  urtili(at.  1 

lilac,  poaUrior  tuparlor.  h  lit. 
tDtarval  cnicUl,  I.  TSl. 
ailimal  svcUl,  1.  m. 

Hual  poitariar,  li.  UOi 

uSTit  16»i  ll't.u. 
mt,  eullniliT.  or  aihea.  lu.  OTS. 
of  tbaEcbhiui.lll,M1. 

:iip|w,licd(abaf,  ud  Eckldsa.  t.  4TI.  49*. 

jupariOM.'lU. 

SJiteiHi  proeaH  ol  liiuB,  aHailor  inperlor,  IL  MO. 

Sp^w^oflQacu.ll.Ml'  SaalMBn-t. 

tbaraclc  ^raela  of  bk>w-tj  (Muau  TOaUarUJ,  It. 

^ra-otr  of  of.'HuKhlniou.  b^MI.  lOM."  '  '' 

ts  doCanalua  Iba  Tolunia  o[  Ui  In  Uw  ipbmwtar .  It. 

■o  corraet  [ba  rtajilnd  toIudh  Cm  Maparalura,  It. 

Spifi>pier%  bnloli,  a  ipaeiai  af  Encoua  bomliila,  li.  Itt. 

AfiWW*.  faitlU  ol  the,  I.  US. 
Id  lalUKT,  1.  di. 


a  dbnaa,   albafliiaa,  alvt 


•umiErrii.iOl' 


*nic>(Slida,l.m.    SaaATV 
of  FuhaMil.  MI. 
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S/Utnie  artery,  I.  195 ;  iv.  787 ;  s.  8S6. 
extremity  of  stonaach,  i.  308. 
omentum,  lit.  941. 
plexus  of  nerres,  i.  429. 
vein.  Iv.  78a.  1414;  1.381. 
Splm/co  phrenic  fold,  i.  14. 
Splenhts  cttpitlt  matcle,  i.  S71 . 

colli  or  cervicii,  1.  371> 
Spondghu,  I.  112. 
Sponga,  i?.  64.    See  Pomfiba. 
Spongia^  a  family  of  Porifera,  I.  613;  !▼.  65. 
characters  of  the  family.  It.  65. 
cilia,  probability  of.  In,  i.  612. 
**fccaloHfice«''or.l.  6IS. 
ciliary  motion  of  the  ora  of,  1. 618. 
composition  of  the  texture  of  Spongla  ofBctnalls,  lit.  601 . 
nerrous  and  muscular  globules  oi  which  Its  texture  is 

composed,  iii.  601. 
alleffea  luroinousness  of.  iii.  198. 
node  of  reproduction  of  the,  s.  6. 
OTA  of,  s.  [139]. 
SpongfUa^  a  family  of  Porifera.  It.  65* 

characters  of  the  family,  It.  65. 
Spongy  portion  of  urethra,  iii.  935. 

Spontaneout  generation  of  animals,  il.  439.  SeeGiMB«ATiON. 
Sporangia  in  Tegetable  reproduction.  See  Rbpboduotiom, 

Vbgbtablb. 
Spores^  T«'geuble  reproduction  by,  s.  833,  et  teg.    See  Rb- 

PRODUCTION.  Vbgbtablb. 
Spon/erovs  generation  of  Polygastria,  It.  16. 
Sporopkylia  of  Equisetacese,  s.  343. 
Spouting  apparatus  In  whales,  i.  680. 

Baron  CuTier's  description  of,  i.  881. 
Spring  in  the  latitude  of  Englaod,  why  a  more  dangeroas 

season  than  Autumn,  ii.  681. 
SpringiKK-beetlet,  ii.  861. 
spur  of  tne  omithorhynchus,'iiU  406. 

use  of  the,  ill.  406,  4(l7. 
SfuiUui  comublctts,  progresslTe  development  of  the  tc- 

sicles  of  the  testis  of.  It.  453. 
Squttmelia,  a  genus  of  Rotifera,  It.  406. 
Squamipenntt,  a  familr  of  Fishes,  iii.  95& 
^ptamout  portion  of  tne  temporal  bone,  i,  734. 
Sfcuimotts  suture,  i.  737. 
Squirrel  (Sciurus),  anatomy  of  the.  It.  870,  et  teq. 

spermatof  oa  of  the  squirrel,  i*.  475. 
Squirrel^  flyinS  (Pteromys  Tolltans),  anatomy  of  the.  It. 

868,  et  ieq. 
Stag,  effect  of  castration  on  the  growth  of  the  boms  of  the, 

11.718. 
Stag'beetle  (Lucanus  cerTOs),  il.  861,  note. 
Standing,  effect  of  long-continued,  on  the  Telns  of  the  leg, 

iii.  138. 
Stapedita  muscle,  Ii.  M9. 

Ainctions  of  the,  ii.  574. 
Stapelia,  or  carrion-flower,  It.  700. 
Stapet^  or  stirrup-bone,  ii.  547, 548. 

ligamentum  annulare  baseos  stapidis,  U.  648. 
deTelopment,  IL  560. 
muscles  of  the,  ii.  549. 

ftinctlons  of  the  muscle,  ii.  574. 
functions  of  the  stapes,  if.  573. 
abnormal  conditions,  ii.  561. 
Stapkplinid^,  ii.  8.\9. 
Stapkgloma  pellucidum,  11.  177. 

Star-jl$k,\\.Zl,etseq.i\li.taii  iT.850.  SeeEcHlNODBBMATA. 
muscles  of  the,  iii.  537. 
nerTous  system  of  the,  Ui.  608. 
Starek  of  com.  s.  dSi. 
StarTotiOH^  coUiqiiatiTe  diarrhcea  In  cases  of.  HI.  753. 

causes  of  the  foetid  odour  of  animalsjlredaoed  by  stBrra- 

tion.  Hi.  753. 
commencement  of  decomposltioo  of  the  body  before 
death  from,  Iii.  153. 153. 
&alistie$,  note  on  the  term.  It.  803,  tiolf . 
Statistics,  Mbuical,  It.  801. 
general  remarlcs.  It.  801. 804. 

T.  of  facts  considered  as  tlie  elements  of  statistical 
Inquiries,  It.  804. 
phenomena  of  Tarying  IntensItT,  It.  804. 
eTrnts  brought  about  by  a  multitude  of  causes.  It. 
R04. 
8.  of  the  BTerage  and  extreme  results  deduced  fhin  ob- 

S4>rTation,  It.  806. 
of  extreme  Tallies  derlTod  ttcm  obsenration.  It.  818. 
Siatiftie$,  vital.    See  Vital  Statistics. 
Stotohfasti.  winter  egg.  or  hybemating  oTum,  of  animals,  s. 

CI17].  [1191.  [137].  [128]. 
Siearine^  i.  59. 
Sleat<fma,  1.  68 ;  It.  97. 
Steatomatous  deposits.  I.  331, 882. 

concretions  of  pancreas,  s.  110. 
Sleenitrmp,  sltematlng  generations  of,  s,  18.  84. 
the  **  nurse  *'  of  Steenstrap,  s.  31.  87. 
parthenogenesis,  s.  87. 
SUUate  ligament.  It.  1033. 
SteUated  Tessels.  III.  164. 

Sifno.  duct  of,  or  duct  of  the  parotid  gland.  It.  488. 1404. 
Simonia^  a  genus  of  Hyrlapoaa,  ill.  546.  et  9tq, 
Slenopa^  a  genus  of  Quadrumaaa,  It.  314,  el  sef .    See  Qua- 

DBUMANA. 

characters  of  the  genus,  W.  314. 


•  ■ 
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Steuior  Roeselil,  It.  7. 

Stephanoceroe^  a  g»nus  of  BoUfeia,  It.  408. 

Bichomii,  It,  401 
Stepkmmopt,  a  genus  of  Rotifera,  It.  406. 
Sieppet  of  High  Asia,  characters  of  the  rneea 

It.  1851. 
Sterelmintka,  a  class  of  parnsllic  aniaula,  O.  111. 
digestlTo  organs  ol  the,  a.  396w 
•rrite  condition  of  tiM  nerrooi 

In,  ill.  584. 
generatiTe  organs  of,  II.  410. 
Rtereoieope,  the.  It.  1480. 
Sternal  labia  of  Arachnida,  L  888. 

nerres.  It.  758. 
Stemap$i8  thalasseraoides,  ora  of,  s.  (186]. 
Amso-cleldo-flsastoid  muscle.  L  4*8. 784 ;  UL  868 ;  H.m: 

action  and  relatiaas,  iU.  56».  888. 
SMmso-costalis  muscle.  It.  1055. 

action.  It.  1065. 
Amso-hyold  mosdea,  1.  488  ;  Ii.  881 » 

1038;  s.iSS. 
Stenso-byoid  branch  of  nlntb  pair  of  i 
Slmio-mastoid  musde,  1.  749  }  U.  881 . 

artery  for,  1.  488. 
Slmso-thyrold  muscle,  t.  488. 
Stenso-thyroid  muscle,  II.  851  ;  liL  108.  8CI(   It. 

S.359. 
Slensarm,  It.  1038. 

position  and  sise.  It.  lOSB. 

surCue,  anterior  or  cutaneooa.  It.  1038. 

poeterior  (mediasdiuU  or  cardiac),  Ir.  I4BS. 
borders  of  the  sternum.  It.  1088b 
extremity,  claTlcular,  It.  1088. 

inferior.  It.  1083. 
connexions,  It.  lOtt. 
structure.  It.  1Q23l 

ligaments  of  tlie.  It.  1088. 
derelopment  or  oulacatlon  of  the  sIcbuusb,  It.  IML 
osslAcaUon  of  the  first  piece.  It.  1088. 
of  the  body ,  or  saeood,  third,  and  f 
hr.  1084. 
union  of  the  poInU  of  oesiicatloB  of  the  ba4r  •' 

th«  stemnm.  It.  1084. 
ossification  of  tlw  xiphoid  ainw**".  I**  l**^ 
condition  of  the  atemam  in  esapbyaeasa  «C  Ihn  ^rnqpt  t«. 

1038L 
moTcments  of  the.  In  reepiratioB,  It.  884. 
SticMUm  of  red  Alg«,  s.  331. 

SUeia  pulmonaoea,  organs  of  reprodootiott  eC  •■  8M. 
Stigmitm,  or  reanlratOTy  organs  of  the  Aradunda,  k  SM. 

peritrema  or.  1. 804,  805. 
StflUngis,  or  UUow.trm  of  China,  L  m. 
Stimmmmtt,  considared  as  food,  s.  8BS. 

action  of,  on  the  heart  and  dreulattng  sirsiam,  i.  7K 
SthmmU  of  muscular  contraction,  1. 717  ; 
remote.  111.  531. 
Immediate,  III.  581. 
ofnerTes,liL7)M>K. 

mental  stnnnli,  ttl.  780  K. 
physical  stimuli,  UI.  780  K. 
effecu  of  the  OalTanlc 
5tAwofthebee,li.993. 
a/rrey-bone,  or  stapes^  il.  547, 848. 
stapedius  muscle,  it.  549. 

functions  of  the  mnade,  UI.  874. 
deTelopment,  II.  560. 
abnormal  conditions,  II.  861. 
ftinctioos  of  the.  tl.  578. 
Stomach  and  IirrBsniiB, 
deftnltion.  s,  394. 
Comparative  Anatomy,  s. 
Infusoria,  s.  895. 

Oregmrina  and  Opalinn,  s. 
Polygastria,  s.  398. 
Rotifera,  s.  895. 
EntososL  s.  398. 
••  Rchinoeocri, 
fi.  Cestoid  and 
y.  In 

ceding,  s. 
Polypifora,  s.  886i. 
In  Hydrsp,  s.  398. 
In  the  Actinia,  s.  888. 
In  tiM  compound  polypk  a. 
in  the  tubataifan 
In  the  dll 
Aealeplue,  s.  397. 
Bchinodermata,  a.  Wl, 
Holothurte,  s.  897. 
Annelida*  s.  397. 
Bpiaoa,  s.  898. 
s. 


Iii.  in  X. 


lydMnllnlhri*^ 


polyp,  a.  881. 


Insects,  s.  898. 

stomach  In  the  larrn,  t. 
tatiM. 
the  IngiuTiM  or  riefy  ^ ' 
the  glBsard,  s.  988. 
the  sUMnach,  a.  998. 
Arachnida,  s.  898. 

Acarl,  or  mttes,  a.  998l 
Arand,  or  sptdeta  prwper,  & 
s.  8981 
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STOMACH  AWS  IllTnTIJII,  COTOp.  ttUt.  — fOnMttMr. 

MolluMui,  1.299. 
TuDlctU,  t.  999. 
Brachlopoda.  t.  399* 
Lamelllbranchiau,  i.  S09. 
GMteropoda,  i.  390. 
Pteropodj^  i.  999. 
Cmhakipoda,  •.  999. 
Ftobat,  I.  800. 

CMophii(iu,  ••  900. 
■tooiacta,  1. 300. 
loteitioe.  t.  aoo. 
aspandloM  pf  lories,  t.  SOO. 
B«pCU«s,  t.  SOO. 

OMopbagus,  i.  800. 
•tomacb,  t.  800. 
intetiine,  •.  800. 

in  tb«  Batnchlan  reptflet,  i.  801. 
Ophidian  reptllvt,  •.  801. 
Cbelonian  repiilct,  •.  801. 
ATM,  t.  SOI . 

•tomach,  i.  801. 
(Mophagui,  •.  801. 
tngluvlc*  or  crop,  s.  801. 
proventriculus,  or  proper  itomadi,  s.  801. 
gliBard,  •.  801. 
uitmtloa,  •.801. 
ICammalia.  1.801. 
CamlTora,  s.  809. 
loaectlTora,  s.  809. 
Cbdroptara.  s.  809. 
Ptcropufl,  B.  309. 
Edentata,  i.  809. 
Rttinlnantia,  i.  809. 
PachTdormata,  a.  808. 
Bollpeda,  1. 808. 
Rodentia,  a.  808. 
MarcupiaUa,  i.  SOS. 
Moootramata.  •. 
Cetaeea,  a.  8M. 
Qiudrumana,  •.  304. 
taMnl  rcmarbi.  t.  804. 

abaeneo  of  all  dinatlTe  earfty,  t.  801 . 
ilmplast  form  or  the  dlgeatlre  organ,  ■■  In  the 

bxdrlform  polyp,  i.  80ft. 
eonplex  digettl?  e  organ,  i.  806. 
Human  Anatomy,  a.  807* 
cardU,  ii.  10. 
pyloroa,  IL  10. 
in  In&ney,  I.  68. 
Btomacb, ».  aon. 
fbrm,  t.  306. 
dlmcmiont,  a.  SOS, 
attachment,  t.  306. 
altnatkNi,  a.  309. 

aeroua  coat.  111.  948;  t.  809.     See  alio 
pBatTOMauM  :  and  SBBoua  Mbiibrawb, 
muscular  coat  or,  §.  810. 
longitudinal  layer,  i.  811. 
traniTerse  or  circular  fibrea,  a.  til. 
obltquelayer,  1.311. 
moreroenta  of  the  stomach,  i.  81 1. 
In  the  fluting  state,  s.  319. 
at  the  eommeoceoMot  of  dlgaatioii,  a. 
819. 
m.  wlieo  a  large  quantity  of  food  ia 
hastily  awallowed  without  masti- 
cation, s.  319. 
b.  when  a  small  quantity  of  liquid  Ibod 

Is  taken,  s.  819. 
e.  when  in  the  ordinary  state  <»fmodo- 
rate  diatension.  with  fixid  pro- 
perty prepared  by  mastication,  a. 

In  the  later  stage  of  digestion,  II.  9  (  s.  814. 
•ctloo  of  the  prior  us,  s.  31ft. 
simple  eructation,  or  belchlngi  a.  816. 
regurgitation,  s.  316. 
▼omiClng,  s.  81& 
ramlnaUoo,  s.  810. 
mucous  Bsembrane,  a.  890, 
ruga,  s.  390. 
stomach  tubes,  s.  890. 887. 

limitary  or  basement  membrane  which 

forms  thesp  tubes,  s.  891 . 
eootents  of  thcee  tubes,  s.  891. 
tubes  or  the  cardiac  extraml^  la  the 

dog,  s.  891. 
tubes  at  the  pyloric  extramlty  of  the 
organ,  s.  89^ 
lenticular  flands,  s.  814. 
matrix,  s.  894. 
arteries  of  the  stomach,  s.  89\ 

artatta  corooaria  ventrieull,  or  proper  gas- 
tric artery,  s.  89ft. 
the  cMopbagisal  and  gaatrte  bnadMS, 
s.  896. 
arteila  hepatlca,  s.  896. 

gastro-duodenalis  brandi,  s.  896. 
gaftic»-eplploica  dextra,  s.  3811 
pancrratleo-duodeoalis  branch,  a.  896. 
arterla  pyloriea,  s.  896. 


Stomach  ahd  iNmmii,  bumin  anat.  —  amUmmei* 
arteria  splenica,  s.  896. 
gastro-eplploica  sinistra,  •.  897. 
▼asa  brevia,  s.  827. 
Telns  of  the  stomach,  s.  397. 

▼caa  pylorica  superior,  s.  827. 
vena  gastro-epipioica  dextra,  s.  897. 

sinistra,  s.  897. 
caplUariea,  s.  897. 

changes  In  the  stomach  during  digestion,  a.  896. 
gallric  Julcp.  s.  898. 

its  phytical  properties,  s.  899. 
spcclBc  grarity,  s.  899. 
quantity,  s.  380L 
its  chemical  com|iosltloo.  s.  8801 
the  gastric  acid,  a.  330. 
salU  of  the  gastric  Juice,  s.  889. 
iu  organic  substance  or  pepsine,  s. 
889. 
action  of  the  gastric  Juke,  a.  888, 834. 

peptone,  s.  336. 
process  of  secretion,  s.  887. 
small  intestine,  s.  339. 
duodenum,  s.  340. 

superior  transverse  or  hepatic  portion,  a. 

doftcendhig  orTcrtical  portion,  s.  841. 
Inferior  tiansTcrse  portion,  s.  341. 
Jejunum  and  ileum,  •.341. 
muscular  coat,  s.  849. 
movements  of  ihe  intestine,  s.  849. 
perlsUUis,  s.  849. 
antipertstalsis,  s.  845. 
mucous  membrane  of  the  small  Intestine,  •. 
84ft. 
valvulae  connlvcntes,  s.  846. 
Intestinal  tnbes,or  follicles  of  Llebtrknohn, 

S.846. 
Tilll,  s.  850. 

epithelium  of  the  Tllii,  s.  851. 

the  basement  membrane,  s.  851. 
blood-Tcssels  of  (he  Tilli.  s.  S51. 
lacteals  of  the  vlUi,  s.  8as. 
muscular  constituents  of  the  vUhis,  a. 

3.%3. 
changes  In  the  Tilll  during  dlgaatioo, 
S.3S5. 
intestinal  follicles,  s.  866. 
agminate  follicles,  s.  8A6. 

capsule  of  the  follicle,  s.  896. 
vessels  of  the  follicle,  s.  ViA. 
contents  of  the  follicle,  s.  369. 
ftinction  of  the  agminate  folUclea, 
s.  3A9. 
sollUry  follicles,  s.  860. 
racemose,  or  Brunn*8  glands,  a.  861. 
large  Intestine,  s.  369. 
siae  and  shape,  s.  869 
CBCum  (formerly  the  blind  gut),  s.  861 
sitnatloo  of  the  ascum,  s.  868. 
Its  shape,  s.  363. 
serous  covering,  s.  868. 
mucous  membrane  of  the  cacum,  a.  868. 

Sertures  of  the  oecum^  8631 
e  lleo-csMal  valve,  s.  368. 
Termlform  appendix,  s.  36ft. 
ooloo  (formeiiv  the  areat  gut),  a.  Stft. 

the  ascending  colon,  a.  366. 

the  transverse  colon,  s.  365. 

the  descending  colon,  s.  366. 

the  sigmoid  iMXure,  s,  865k 

appendicca  cpiploicw,  s.  8(ML  * 

movement  of  the  large  intestine,  f .  866. 

mucous  membrane  of  the  ooloo,  a.  SOIL 
rectum,  s.  868. 

the  three  portions :  the  first,  or  otllqoe 

ament,  s.  868. 
le,  or  arcuate  segment,  s.  86SL 
third,  or  terminal  portloo,  a.  868. 
atnicture  of  the  rectum,  s.  369. 
moaclea  of  the  anus,  s.  869. 

sphincter  ani  Intemus,  s.  869. 
sphincter  ani  cxtemus,  s«  869. 
levator  ani.  s.  869. 
movements  of  the  rectum,  s.  STOu 

defacatloo,  s.  370. 
moeous  membrane  of  the  reclnm,  i^  871. 
finees,s.  879. 

physical  properties  of  the  fBoaa,  a. 

odour  and  colour,  •.  878. 
quantity  evacuated,  s,  874. 
specific  ..ravtty  of  the  teoea,  a.  874. 
mechanical  compoaitioo  of  the  toces, 

s.  874. 
diemlcal  compoaltlon,  t.  S78. 
telcatlnal  gases,  s.  876. 

I.  air  may  be  introduced  Into  the  Intestinal 

canal  from  without  the  body,  s.  876. 
%  gasce  may  be  developed  In  the  alimen. 
tary  canal  from  the  decompoaltloo  of 
the  food  wbkh  It  coMalna,  a.  877. 


8:kS 


GExNERAL   INDEX. 


S/g)fiuid  cavity,  preat,  ii.  CG.  WQ. 
Ics-or,  li.  Cti. 
of  t  ho  u  I  nil,  iv,  'ilCi). 
flexure,  5.  :'A)2.  ikl't. 

Use  of,  s.  'Si6. 
notch,  ii,  i.'!!-, 
valvc^.  ii.  SS'. 

of  arteries,  i.  £C3. 
S//A-vcsscls,  or  salivary  glands,  of  the  larvae  of  insects,  ii. 

••7). 
Silkworm  moths  (Romhycid.T\  ii.  FH?. 
.S///.-)!/o;  w>*  J.ipans  niori),  ii  S(77.  H7t. 
Si/urnftc,  a  family  of  rishes.  iii.  JV>7. 
Siliirtis  clcciricus  of  Luinau*.     See  J/a/a/^/rruri/*  clectri- 

eiis. 
Sonia  fape\  a  genus  of  Quadruniana,  iv.  193,  ct  scq.    See 

QlAOUIMANA. 

ch  a  rait  ITS  of,  iv    ]9.'». 
Shnia  ^afyrlls  (ourang-a'tan),  anatomy  of  the,  iv.  198,  ^/ 

tro^I'Mlytes  (chimpanzee),   anatomy  of  the,  iv.   198, 

«  /  Si-']. 

l>oIvis  of  the,  s.  ISl. 
Shi  pin-!,  art  of.  iv.  HJvi. 
Siiiuos//{is  mastftidea,    s.   sinus  mammUtaiis,   s.    antrum 

jnanimillare,  ii,  ;)Mi.  5>J9. 
Sitiux  or  Siriufts  : — 

of  acctalmluni,  ii.  777. 

anipullaccus,  ii.  530.  557. 

pocularis,  iv,  1.*>1, 

develf.pment  of,  iv.  l->;3. 

artifularis  (Klenoid  cavity  of  scapula),  ii.  157. 

bavilar,  1.  7'-.7. 

of  huncs,  i.  Aim. 

caxrnoiij:,  iii.  (l.i3. 

cerebral,  iv.  I.>7+. 

cirtiihir,  iii.  !],;•) ;  iv.  I4.>I. 

com  inline,  li.  .'».';7.  a*  59. 

fiiiiition  of  the,  ii.  Wj. 

of  coronary  vein,  iv.  1415. 

j; re.it.  ii  i")97. 

coniiiion,  of  membraneous  labyrinth,  ii.  5J7. 

cranial,  iv.  ].JVJ. 

of  the  dura  mater,  iii.  fi.>|, 

frontal,  i.  72!»,  7.;<) ;  iii.  7'25. 
calculu-s  of,  iv.  S'i. 

in  the  wall*  of  veins,  iv.  K'V<0. 

function.^  of  these  sinuscii,  iv.  IJSl. 

inferior  ralci>.  iii.  G:>\. 

of  internal  jugular  vein,  iv.  Uf'fi. 

later.il,  i.  7*2,   ni.  o.JJ  ;  iv.  IWJ  . 

longitudinal,  inferior,  iii.  (»2t».  (>ol. 
*up<'rtc(r,  iii.  tV]\. 
anterior,  iv.  1410. 
of  frontal  bone,  i.  7'»9. 
spinal,  iii.  ('» V). 

maminillaris,  ii.  5td. 

m;>\illarv,  ii   209. 

oicipitiil.'iii.  roj.  (]32. 

ovteum,  ii.  .OJS. 

petrosal,  superior,  iii.  frTi. 

infertor.  iii.  GJ2  j  iv.  14()fi. 

pocul.iris,  iv.  I'2.y2. 

j'ro.t.itic,  iv.  VZKt.    See  Veskilv  rRosT.\Tic.\. 

of  S.i)il«)riiJ*..  iii.  7'24. 

fceu  cavum,  laryn^is.     See  liinia  glottidis. 

^jilieroiilal.  iii.  7-5. 

fpinal,  iii.  (;,'}»). 

filiait,  iii.  <k1I. 

transverse,  iii.  Gl'?. 

torcular  Ilerophili,  iii.  G:il. 

of  Val.viha,  ii.  5h'J.  .'>S4. 

of  vena  porta*,  iv.  1414. 

vtt!o-i  (f  tlie  human  j^pleen,  iv.  750. 

veno<ti<,  u.  .■)79 

of  occipiral  l)one,  i.7.'>l. 
Sipho'iiii,  a  family  (»f  I'orifera,  iv.  '5. 

<  li.iraitt  r>  ol  the  fauiily,  iv.  (13. 
Sipi  ii(  iii'ifs,  tlie,  iii   .1  ;7. 

uui»cl('«!  lA  the,  ill.  .'j.)7. 
Sirrii  l.iccrluia,  mu>clos  r)f  the,  iii.  54X 

vt'itti'ra'  in  the.  i.  9'J.  94. 
Sirrn  }'Xc  nion.Hfns,  iv,  11*14. 

siren  (ormatioii  fif  ptl\  i.s,  s.  COS. 
Sirruonii'lin^  iv.  \^\\. 
Sn-iUhi)  ium.  rraniuin  if  the,  s.  lA^. 
JSiMii  ISiii  *iK  VriiNLs,  iii.  (iM  7b7  ;  iv.  G21. 

definition,  iv.  C>i\ . 

vi>ihle  (.ri;:in  <»f  the  nerve,  iv.  i^Zl. 

branches  iv.  tVl\. 

to  <yn)p;tUutin,  iv.  (121. 

to  ophtlialiTiic  branch  of  the  fifth,  iv.  621. 

to  tlie  ( il'.iry  <»r  lenticular  ganglion,  iv,  (?-2. 

]»liyrj(iIopy  of  the  •'ixih  nerve,  iv.  G22. 

romparative  aliaMUiiy,  iv,  iIJJ. 

j>,ir.ih.««i>  of  tlu»  nerve  fruin  disea«e  in  the  ncighbour- 

|lUM(l.  iv.  (i<;2. 

Sizr,   ill  tile   orj.;ai)ie   and    inorganic  worlds   compared,    i. 

1J8. 
Sk<i:ri,  nnivch«.  (tf  the,  iii.  .'4'). 
.Ski.i.i;i'>n,  «.  Ill  ;  iii.  ;^JI;  iv.  i722. 
(iclii.iluin,  i\.  (.I,_', 


Skeleton  —  amtinufd. 

cndo-skcleton,  iii.  823.     Sec  CssFol*  Sisri.t 

skeleton  of  a  crocodile,  iii.  ^-2. 
cxo.»keIeton,  iii  844      5ec  Osscuis  Ststca. 
law  of  unity  in  Tariety,  ir.  G:'l. 

Prop.  I.  Vertcbr*  are  unequal  quanli'W,  i^  '-.-. 
II.  eren  the  otie  vertebra  is  r.a  cf  ^v- 

tity  in  all  individual!  of  tbc  *ac^  •^'^r.. 
iv,  r'i2.^. 
111.  all    vcitebrre    contim   a    jrri'fr  rr 


IV 


amount  of  known  desutui 
625. 


the  dorsal  vertebra  of  hurtsan  ir-Si-..  j;: 
artificial  tigure,  iv.  r.2.'t. 
V.  the  cervical  vertebra   dcvek^i  it:  .i- 
nppend.ifrcs  aUo.  ir.  ixXu 
Vl.  all  the  ci-rvical   vertebrse  deve':^<  n.«:- 

appendages,  ir.  627, 
VII.  the   lumbar   Tcrtebra  devels-«}»  ti:f  ci>J 

appendage,  iv.  ^Si. 
VIII.  all   the  Iumt>ar  vertebra   dtTt!r.j<  co 
•  appendages,  iv.  fi»?8. 

IX.  the  sacral  vcrtebiaE  devclopc  ccsti.  ^r*'^ 

dages,  iv.  628. 
X.  the  coccygeal  vertcbr«aredepr.TftJ.:.'*iir' 

costal  appendage*,  iv.  (ICii. 
XI.  the    first    *c\e»i     thoracic    ccst--T.r?'i- 
figurea  are  whole  or  plus  qui-t:.*  ^ 
629. 
XII.  the  live  asternal  costou vertebra!  ''■ra*  >^ 
proportionaU  metaroorphotevl  ir.-'  •" 
sternal  costo-vertcbral  plu*  quj-!.'-,^ 

XIII.  the  five  lumbar  vertcbne  arc  prrTt^"- 

metamorphosed  from  five  'tcii*!  ■:>-- 
vertebral  archetypes,  iv.  lilo 

XIV.  the  sacro-coccygcal  series  of  vertibrE  :- 

proportionals      degraded    frtn    ^^-.i  - 
costo-vertcbral  circle?,  iv.  n>l 
XV.  the  seven   ccivical   vertebra  are  pr— " 
tionals  degraded  from  screH  s'f  rt  r-,  ^ 
vertebral  whcle  quantitie*.  i^. :  i 
XVI.  the  mammalian  spinal  axi*  or  •*•  "t  1 
»eri  es  of  segtncn  t  a  I  <j  1 1  ant  1  f  i  e^,  » 1 
variety   or   specific  'di.-tiicifr.  1    *'  • 
upon  proportioning  from  w  hc't  ti  -;-  f 
quantities,  iv.  631. 
XVII.  unitormity  of  structure  is  a  con-irri  -  •'" 
to  the    plus    thoracic   onj:  i^-    ■' 
spinal  axis  of  the  mamaulusi  Lvc:,  ' 

XVIII.  every  spinal  fcgment  which  i?  'e.'vT  t'>-» 
to  every  spinal  segment  »'ii:h  .»  ~-''\ 
and  all  lesser  segmmti  rc.'tr  Jj  i'*- 
which  is  greatest,  iv.  tW- 
XIX.  structural  uniformity  cannot  f^ir— r^ 
such  spinal  segnicnts  a>  arc  rnv  -^^  ^•' 
or  quantitatively  varjou'.  iv  k- 
XX.  fpecific  vuricty  is  none  oihtr  iti^  W.  '' 
tional  variety,  iv.  dXi. 


XXI.  the  knowletlge  of  the  diffirmtij'  ..-t 


.''•i 


c/ 


between    all    »p»nal    "-einn"'''    '• 
them  exactly  uniform  in  uica.  iv 

XXII.  without   knowing   the  full  dirrtr* 

whole  or  uniform  <;iiant:tJCk  «'  *""■ 
never  rightly  uudcrstAud  iKe  m'  '^'-• 
ter  of  lesser  and  #T*eci.*l  f  •imi.if'i' ;  '- 
fore  can  never  otherwise  uuJcrjtr  .'-'• 
law  of  formation,  > v.  6 '4.  ^ 

XX  III.  the  mammalian  cervix  1$  not  lini  tiv  r  i  < 
fixe«t  numb(.-r  of  seven  ccrviwi  to-.-* 
iv.  634. 

XXIV.  the  numlier  of  cenicsl  rtrif\^  "^  -' 
mammal  cervix  def>end5  upon  tf't  r  ^ 
berof  archetv|ial  co*lo-vertftTal  •^-'-"^ 
which  have  s'ufftrcd  meiunv-.f  i>'^  ■'' 
635. 
XXV.  the  presence  of  cervical  Tibs«nHr:.-:  '^^ 
the  number  of  cei  vical  ^crtv^^rs.  .•■ 
to  the  number  of  thoracic  arjicijit, ' 

636.  .       ..., 

XXVI.  the  length  of  the  thorax  depcn*:"-"'  ' 
number  of  persistent  cofrto-vcrt.bn  -'■ 
cHdvi^c*^  iv,  fi3G« 
XXVII.  the  numerieal'length  of  the  JLmhsr  r-J- 
region  depends  upon  the  nurnJif'  *  •■' 
chetypca  subjected  to  metaauTjUs-s  '• 

XXVIII.  the  numerical  length  of  the  »'™^f; 
coccvgeal  series  is  not  fixed,  ^^"^  ^  ' 
owiii^  to  the  same  fact  of  srfltrtjT^  *" 
derg<r>ing  raetamorphwii,  iv.  (^ 
XXIX.  a  comparison  of  the  same  nunur.-;  [^ 
bva  in  all  human  spinal  axw  »  '  r  ■  \ 
the  truth  of  the  present  intrr,^'*?''  '^  . 
the  law  which  govrrm  ihf  *^i^'  '    .. 
of  all  vertebral  forms,  net  w .»  "^ : 
same  spine,  but  ail  other  •^pice*. "  • 
XXX.  the  anomaly  is  a  link  in  the  clu  n  '^  •  " 

iv.  63S. 
XXXI.  all  the  spinal  segments  ofallcb-^.^ 
species  of  vertebratcd  animals  irt '    ' 
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the  TarUble  proportlonab  of  iteno- 
coito-vertcbral  archetypet,  W.  638. 
XXXII.  the  hyoid  apparatus  oocun  opposite  to  the 
ocrvicml  ttiinal  region,  where  we  know 
costal  quantity  to  be  lost;  the  hyoid  ap. 
paratus  rofen  to  the  oenrlcal  vcrtebrv, 
and  consists  of  their  ribi  metamorphosed, 

w.  wa 

XXXIII.  the  ventral  apparattti  oecun  opposite  to  the 

lumbar  spinal  region,  where  we  under- 
stand that  costal  quantity  is  lost;  the 
ventral  apparatus  refers  to  the  lumbar 
▼ertcbnr,  and  consists  of  their  ribs  meta. 
moiphosed,  It.  643. 

XXXIV.  claTicles,  coracold  bones,  and  ribs  are  Iden- 

tical parts  of  the  costo-verteliral  whole 
quantities  or  archetypes,  W.  644. 
XXXV.  marsupial  bones,  pubic  and  Ischiadic  bones 
and  ribt,  are  Identical  paru  of  the  costo- 
vertebral whole  quantities  or  archetypes. 
It.  618. 
XXXVI.  chevron  bones  and  ribs  are  Identical  parts 
of  the  costo-Tertebral  whole  quantities  or 
archetypes,  W.  650. 
XXXV IL  the  sternal  median  line  ranges  from  the 
max  Ilia  to  the  pubic  bones  of  the  abstract 
archetypal  skeletal  fabric,  Iv.  651. 
XXXVIIL  every   fossU   skelcUl    species  of  extinct 
animals,  m  well  as  every  recent  existing 
■pecics  of  skeleton.  Is  a  flmn  created  of 
the  archetypal  skeleton,  Iv.  6S5. 
XXXIX.  the  cranio-fadal  apparatus  consifts,  like  the 
thoracic  apparatus,  of  variable  profwr. 
tionals  of  tne  stemOi«osto-vertelird  quan- 
titica,  Iv.  655. 
XL.  Ihescapulary  or  fort-llmba  of  all  the  verte- 
heated  animals  are  homologous  to  one 
another  t   the  variety  among  these  or. 
gans  occurs  by  a  ractamorphoals  or  omi*. 
sion  of  dementary  quantity,  iv.  661. 
XLI.  the  scapttlary  and  pelvic  members  are  ho- 
mologous, iv.  661 
XLI  I.  the  sternO'Costo- vertebral  quantity  Is  a  pro- 
portional of  the  dorso. ventral  quantity, 
IV.  667. 
XLIII.  the  scapulary  and  pelvic  pairs  of  limbs  are 
proportional   quantitic*  metamorphosed 
ttnm  the  dors<^veotral  archetypes,  Iv. 
G6B. 
XLIV.  the  cranlo-facial  apparatus  of  segments  are 
proportionals  of  tne  dorso-ventral  arche- 
types, Iv.  673. 
XLV.  the  craniotofacial  apparatus  Is  the  origin  of 
the  dorso.ventra]  archetvpal  series,  and 
the  caudal  apparatus  is  lU  termination, 
Iv.  673L 
XLVI.  the  uniform  archetypal  series  undergoes  a 
graduated  metamorphosis  of  its  quantl- 
ties  for  the  production  of  all  varieties  of 
skeletal  species,  Iv.  674 
Sktirttm  of  American  tapir.  Hi.  S61 
of  elephant,  ill  868. 
of  hippopoUmus,  ill.  902. 
•f  rhinoceros,  iii.  864. 
SUm  in  Infancy,  I.  m,  78. 
in  old  age,  I  8a 

baMmcnt  membrane.  III.  488.  49& 
elasticity.  IL  59. 
peripheral  expansion  of  nerves  on  the  papillv  of  the 

skm.  iti.  5911. 
rvte  mucosum,  or  rete  Malplgbil.  iv  IHSX 
pigment  granules  of  the  skin,  iii.  485. 

dlfll>renccs  in  the  colour  of  the  skin  In  various  races 
afmaakind,iv.  Id33. 
freckles,  Iv.  1335 
cxcrettoos  from  the  skin,  11. 149. 

pefvpiration  or  sweat,  ii.  149.  Sec  SwisT. 
cutaneous  absorption,  L  31.  See  AasoamuM. 
of  the  abdomen.  I.  3*. 

its  appearance  Id  women  who  have  borne  children 
I.  3». 
of  arm,!.  816L 
of  elbow,  II.  63. 
of  the  nose,  iii.  7S9L 
aoAeidng  of  tbe  skin,  Iv.  7ia 
•oAcnlng  of  appeodaves  of  the  skin,  iv.  710. 

flc>e  TBOfMIKTAaT   OaOARS. 

Stmit.     Se«  CaaivirM. 

SMwe  Caosf,  characters  of  the  InbaUtants  of  tbe,  Iv.  1358. 
Ss.«Kr.  iU.  158;  iv.  677. 
dofinicSon,  iv.  677. 

Bpand  with  sleep.  Iv.  677. 
for  sleep,  Iv.  877. 

divisions  of  tbe,  Iv.  8r7. 
iDodiilla  oblongata,  Iv.  SH. 
panglia  of  sensation,  Iv.  677. 
Donnipherle  ganglia,  iv.  677. 
the  cerebellum,  iv.  677. 
8oe  Nkbvuvh  Cairraaa. 
dlfl^rrore  between  simple  sleep  and  hlberaalioa.  Iv.  6781 
'  '  pcoducClve  of  sleep  and  of  hibernation,  11.  768. 


Slkkp — amtfntied. 

hibernation,  il.  768.  777. 

sleep  considered  as  the  first  stage  of  hibernation,  Ii. 
765. 
augmentation  of  the  irritabiUty  of  the  muscular.syttem 

daring  sleep,  11.  786. 
state  of  the  respiration  during  sleep.  II.  76&  775. 
state  of  the  pube  during  sleep,  Iv.  191. 
Influence  of  sleep  on  the  production  of  animal  beat,  II. 
670. 
phenomena  presented  by  hibcmattng  animals  with 
regard  to  the  production  of  boat,  ii.  671.    See 
Hkat,  Animal. 
sleep  of  plants,  iv.  678. 

of  leaves,  iv.  678. 
periodicity  of  sleep,  I  v.  879. 
causes  of  sleep,  liL  783  B ;  Iv.  680. 

those  which  operate  directly  through  the  sensorial 

organs  themselves,  iv.  680, 681. 
those  whose  action  is  Indirect,  being  exerted  pri- 
marily on  the  organic  functions,  iv.  681. 
phenomena  of  ordinary  sleep,  Iv.  688. 
access  of  sleep,  Iv.  683. 

power  of  being  aroused  by  Impressions  made  upon 
the  organs  of  sense,  iv.  GS3. 
one  of  the  chief  distinctions  between  sleep  and 
stupor,  iv.  68J. 
amount  of  sleep  requited  by  man,  Iv.  683. 
conditions  by  which  it  is  affected,  Iv.  8RS. 
during  Infancy  and  childhood,  Iv.  685. 
during  the  adult  period,  Iv.  685. 
as  an  advances,  iv.  685. 
as  afrectcd  by  temperament,  Iv.  885. 
influence  of  habit,  iv.  686. 
entire  absence  of  sleep,— insomnia,  Iv.  686. 
hatHtual  deflclency  of  sleep,  iv.  68d 

serious  conscouences  resulting  from,  iv.  686^ 
degree  to  which  sleep  may  be  protracted,  Iv.  687. 
dreaming,  liL  793  B :  iv.  687. 
definition,  Iv.  687. 

chief  feature  of  the  state  of  sleep,  I  v.  687. 
reasoning  processes  and  the  imagination,  iv.  687. 
incoherence  and  inooogruousncs*  of  tlie  thoughts 
and  images  which  pass  through  our  minds  in 
dreams,  iv.  688. 
absence  of  control  over  the  muscular  system,  Iv.  688. 

Incubus,  or  nlght.mare,  Iv.  688. 
direction  of  ibe  current  of  thought  often  given  by 

impressions  on  the  organs  of  sense,  Iv.  688. 
r^ridity  with  which  trslos  of  thought  pass  through 

the  mind,  Iv.  68a 
analogous  action  of  narootlcs  on  the  nervous  sys« 
tem,  iv.  6yO. 
Sletp-tettfkfmg,  or  intense  dreaming.  III.  783  B  t  Iv.  691. 
definition,  iv.  891. 

character  of  the  Intellectual  operations  In  somnam- 
bulism, iv.  691. 
state  of  somnambulism  passing  Into  that  of  ordinary 
dreaming,  Iv.  691. 
anecdotes,  Iv.  698. 
exaltation  of  the  senses  when  In  the  somnambulistte 

state.  Iv.  693 
readiness  with  which  the  tr^n  of  thought  may  be 
guided,  during  somnambulism,  by  the  prin- 
dple  of  suggestion,  Iv.  894. 
bypooCic  experimenta,  Iv.  694^ 
causes  of  somnambulism,  Iv.  665. 
natural,  iv.  695. 
artificial,  iv.  685l 

Mr.  Braid*s  hypnotinn,  Iv.  695,  6na  703. 
inhalation  of  anastheCic  agents,— chloroform,  ether, 
Ac,  Iv.  897. 
SMk,  or  tardigrade,  the,  IL  48-58. 
digestive  organs  of  the,  s.  308. 
pelvU  of  tbe,  s.  161. 
organs  of  voice  of  the,  Iv.  1488. 
See  EoBirrATa. 
Slugf  (Umaom),  oigana  and  mode  of  progressloa  of.  iii. 
445. 
mode  employed  by  gardenen  to  prevent  slugs  from 

dcetroying  young  and  tender  plants,  III.  445. 
slimy  secretion  of  tbe,  Ii.  401^ 
nervous  system  of  the,  ill  Ii05. 6^6. 
Sm»U*poM  of  the  fvtus  in  utseo,  11. 393. 
Smkll,  Iv.  697. 
in  infkncy,  L  73. 
In  old  age,  i.  80. 
definition,  tv.  6S7. 
nature  of  odorous  emanatUms,  Iv.  097. 

hypothecs,  Iv.  C07. 
general  structure  of  ibe  organ  of  smell  in  man,  iv.  (m. 
the  oUbctive  omn  In  other  air-breathing  Veite- 

brau,  iv.  Sge. 
correspondence  of,  with  that  man,  iv.  W^ 
nerve  of  smell,  iv.  TOO. 

relation  of  the  fifth  pair  of  nerves  to  the  sense 
of.  IL  309. 
section  of  the  facial  nerve  Indirectly  aflkvU 
the  sense  of  smell.  Iv.  5M. 
sense  of  smdl  exalted  In  the  somnambulistic  state,  iv. 

conditions  of  the  exercise  of  tbe  sense.  Iv.  701. 
3k  8 
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Smell  —  etmtinved, 

purpoMs  of  the  seiMe,  iv.  70t. 
the  tense  ofuneU,  in  the  air-breathing  Vertebrata, 
U,  as  it  were,  the  sentinel  of  the  respiratory 
organs,  ir.  708. 
'  aotteness  of  the  sense  of  smell  among  savage  tribes, 

iT.  708. 
exaltation  of  the  sense  of  smell  when  a  deficiency 

of  the  other  senses  exists,  !▼.  702. 
information  conveyed  bv  the  sense  of  smell.  It.  70S. 
classification  of  odours,  iv.  703. 
Smeli,  organ  o£    See  Nosa. 

Snail,  common  (Helix  pomatia),  generative  process  of,  U. 
997,998. 
nuptial  chain  of  marsh-snails,  iii.  SOU 
organs  and  mode  of  progression,  ili.  MS. 
nervous  system,  iii.  605. 

power  of  snails  of  reproducing  lost  parts,  IL  408. 
slimy  secretion,  ii.  4<Ml 
Sneer  of  contempt,  muscles  which  cause  the,  ill.  789. 
Sneezing,  iii.  7S5. 

in^ence  of,  on  paralytic  limbs,  ilL  41. 
Snipe  (Scolopax  gallinula),  nervous  system  of  the,  iii.  €SS, 
Sfumt  of  the  hog,  iii.  874. 
Snow,  red.  of  the  Arctic  regions  (Protooooeus  Kerme- 

sianus),  ii.  117. 
Sodium,  chloride  of,  or  common  salt, 

eflbct  of,  in  facilitating  digestion,  s.  S35. 
its  alimentary  value,  s.  996. 
Stfft  commissure  of  the  brain,  ilL  702. 
SovTBNiNa  AND  IiiDUBA-noM,  iv.  7Q3w 
definition,  iv.  7U3. 

causes  of  softening  and  Induration,  iv.  704. 
softening  of  the  brain,  iii.  790  A ;  iv.  706. 

white,  iii.  780  A. 
red,  iii.  780  A. 
cartilage,  iv.  712. 
cellular  tissue,  iv.  712. 
heart,  iv.  707. 
kidney,  iv.  712. 
lungs,  iv.  707. 

membranes:  muooua,  serous,  and  ar- 
ticular, iv.  708. 
digestive  canal,  s.  407. 
idiopathic,  of  the  mucous  membranes 

of  the  bladder,  i.  999. 
muscular  structure,  iv.  712. 
osseous  flramework  of  the  body,  Iv.  712. 
ovaries,  iv.  712 
prostate  gland,  iv.  712. 
skin,  I V.  710. 

spinal  cord,  ill.  714 ;  iv.  706. 
red,  iii.  714. 
white,  Ui.  714. 
pancreas,  s.  109. 
spleen,  iv.  711. 
uterus,  iv.  718. 
induration  of  the  brain,  iv.  706. 

cellular  tissue,  Iv.  718L 

enididymis,  iv.  712L 

fibrous  tissue,  iv.  719. 

heart,  iv.  707. 

kidney,  iv.  712. 

lungs,  iv.  707. 

membranes :    mucous,  serous,   and 

articular,  Iv.  710, 711. 
ovancs,  Iv.  712. 
spinal  cord,  iv.  7CfiL 
spleen,  iv.  711. 
testicle,  iv.  718. 
uterus,  iv.  712. 
See  ADVB!rnnoi>s  Paooucrs,— Growths. 
So/ar,  coeliac,  or  epigastric,  plexus  of  nerves,  s.  428. 
Soiar  light,  infiuetice  of,  on  animal  luminousness.  Hi.  199. 
Sole-pad  of  the  dromedary,  structure  of  the,  s.  591. 
Solea  vulgaris,  or  sole,  tongue  of,  iv.  1146. 
Soleui  muscle,  ill.  187. 132.  198. 

relation*,  iti.  199. 
8oUd$,  sound  transmitted  bv,  iL  5G6L 

animal  pragrcssion  on,  iii.  44a    See  Monoir,  AmMAL. 
SotUmngmla,  pelvis  of  the,  s.  166. 

Weberlan  organ  In  the,  iv.  1419. 
ScuPKDA.lv.  719. 

definition  of  thegToup»  Iv.  719. 
genus  £quus,  iv.  714. 

species :  Equus  caballus  (the  horse),  I  v.  714^ 

Equus   hemionus  (the  IHigguetai),    Iv. 

714. 
Equus  aslnus  (the  ass),  iv.  714. 
Equus  lebra  (the  lebra),  iv.  714. 
Equus  quaccha  (the  quagga),  Iv.  714 
Equus  montanus  (the  onagga  or  dauw),  Iv. 
714. 
similarity  of  thcM  speries  In  their  anatomy, 
lv.714. 
Osteology,  Iv.  715* 
skull.  Iv.  715. 
spinaJ  column,  Iv.  716. 

cervical  vcrtebne,  iv.  71rt. 

atlas,  iv.  716. 

axis,  iv.  716. 

vertebra  of  the  felna,  I  v.  718. 


SouFiOA,  osteology — < 

sacrum,  Iv.  718. 
caudal  vertcbrsr,  Iv.  718. 
thorax,  iv.  718. 

sternum,  Iv.  718. 
ribs,  Iv.  718. 
anterior  extremity,  Iv.  718. 
scapula,  iv.  718. 
humerus,  Iv.  718. 
forearm.  Iv.  718- 
carpus,  IV.  718. 
metacarpal  bonea,  hr.  719. 
posterior  extremity,  Iv.  719. 
pelvis,  Iv.  719. 
OS  fonofls,  Iv.  790. 
leg,  Iv.  790. 

tibia  and  fibula,  Iv.  TV. 
tannis  and  BMlatafBtta,  It.  TtL 
Myology,  Iv.  721. 

pannicttlus  camosas,  Iv.  7SL 
proper  muscles  of  the  spine,  iv.  782. 
spinalis  dont  et  oervicis.  Iv.  72S. 
kmglsslmtts  doivi,  hr.  TtflL 
transversalto  eolli,  Iv.  72S. 
sacro-lumbalis,  Iv.  78S. 
oervicalis  dcsccodcnsalv.  7891. 
multifldus  BplnsB,  Iv.  789. 
Intransveraaril  colli,  Iv.  781 
loogus  colli,  Iv.  789. 
quadratns  lumbonim,  Iv.  783. 
musclca  which  raise  or  atnlghli 
721 
which  depress  the  tall,  hr.  781 
adapted  to  nave  tlw  tall  lasrJy.  v. 

794, ^ 

musdes  derived  ftom  the  eplaal  eDMasa  ««n 
serve  Immediately  §ae  the  ■wismiM  ^  •* 
Granlum,  iv.  794. 
musclce  of  Che  ribs  and  ■terana,  Iv.  78L 
walls  of  the  abdomeo,  Ir.  795. 
anterior  extrcnlty,  iv.  7SS. 

mosdcs  of  the  shoulder,  iv.TB. 
muscles  Inserted  Into  the  hamsm  <* 

oiuseles  of  the  tarc^^Ataa,  tv.  78S. 
flexors,  Iv.  78S. 
cxtcMon.  It.  79&. 
iuplnalon.  Iv.  78& 
proaators,  ahsmce  e^  Iv.  7B> 

"tS.  «*n»«» 

mosdes  of  tt»e  head,  W.  T9L 
posterior  exlmnity,  iv.  799> 
muscles  of  the  pHvia,  Iv.  789. 
muscles  Inserted  Into  the  es  Aasaa.  ^ 

799. 
flexor  muscles  of  the  leg.  Iv.  7A 
extensor  musrlss  of  the  Chlgh,  iv.  ?ft 
muscles  Implanted  Into  the  tool,  iv.  ?¥>. 
uosdcs  hBBteateri  Into  the  dims.  IV.  :s 
muscles  vrMch  act 


Ihttriki* 


lower  )aw.  Iv.  791. 
muscles  of  the  os  h 


lr.7SI. 


muscles  of  the 

Iv.  792. 
mnsdes  ofthe  faeOk  *▼.  798. 
allmentery  apparatus,  It.  79B. 
teeth,  Iv.  79BL  867. 
salivary  glands,  iv.  798. 
parotid.  Iv.  79IL 
•ubmaxUlary,  Iv.  79IL 
■ubUngttaLiv.  798. 
molar,  iv.  798. 
pharynx,  Iv.  798. 

stomach  and  iotcsUne,  Iv.  733;  a.  9DS. 
liver,  iv.  79fi 
spleen,  Iv.  79B. 
pancreas,  Iv.  7S7. 
circulatory  appaiatus  !▼•  7S7. 
stnictttre  ofthe  horse's  foot,  Iv.  737. 
homy  hoof!  Iv.  797. 
ftng,  Iv.  798. 
sole,  iv.  7981 

eaitilages  ofthe  feol,  Iv.  740. 
soft  parts  ofthe  Ibot,  tv.  74L 
nervous  system  and  oisans  of  the 
organs  of  generation,  Iv.  749. 
male,  Iv.  748. 

seratom,  Iv.  7lfi. 
pcnia,  Iv.  748. 
teatkles,  Iv.  748. 
Ibaale.  iv.  743. 

urinary  Waddcr.  Iv.  741 
orifice  of  the  utera^  hr.  78fll 
ovaria  and  Fhlhiplin  t 
gravid  uterwu  Iv.  741 
nrachos,  Iv.  741 

hipimnanrs,  Iv.  746. 
mammary  glands,  Iv.  744. 
wIM  and  domesticated  hewes  iimnMiei.  ie  till 
Cranemlssien    of  nnMltod    Intfinets    In  h«« 


tv  74t 
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SamMombnUmiu  phenomma  of,  ill.  723  B. ;  I  v.  891. 
deflnilion,  Iv.  691. 
eJuracter  of  the  Intellactual  operationi  in  somnamlNu 

linn.  It.  6BL 
lUte  or  lomnAiBbulism  pactiog  into  tliat  of  ordinary 
dmnilnr,  iv.  691. 
uieedoCM,  !▼.  698. 
cialtatlon  of  the  senfet  when  in  the  ■omnamhwliitic 

•t«te,lr.  QA 
ratdincM  with  which  the  train  of  thought  may  be 
guided  during  •omnambulifm,  by  the  principle  of 
Mggeition,  \r.  69*. 
hypnotic  or  metmeric  experimenta,  It.  691. 
canici  of  MMDnambuiiMn,  It.  G96. 
natural,  ir.  695. 
artiflcial,  it.  69& 

Mr.  Braid's  hypnotifro,  iv.  69IS,  69&  701 
inhalation  of  anvtthetic  agenta,  productive  of  a  state 
rewnbling  aomnambuliam,  iv.  697. 
&w<.warts.  and  cancer  acroU,  It.  1014. 
Suret,  or  shrew,  pelTia  of  the,  a.  161 
Sori.  or  tufta,  of  aome  Algae,  a.  915. 
SortcMm,  orahrew  flunlly,  il.  99i. 
SouMkimif  chid;  portrait  of,  iT.  1356. 
«0mI.  tmniortality  of  thcu  one  of  the  chief  natural  aigumenta 
for  the.  It.  1301. 
the  aool  conaldered  aa  an  entity  totally  diatinct  from  the 
body,  ill.  7SS  Z. 
quoUUoQ  from  Butler*a  **  Analogy/*  ill.  7S8  Z. 
the  aain4  oonaldered  aa  the  mode  of  action  of  the  aoul, 

ill.  m  z, 

^MiMd;  phenomena  of,  il.  565. 

analogy  between  aoond  and  light,  11.  666. 
diractlon  of  aound,  11. 570.  577. 

power  in  Tarioua  animala  of  diatinguiahlng  the 

direction  of  aound,  il.  570. 
Wh««tstooe*a  theory  of  our  notions  of  audible 

direction,  11.  579. 
Ilmiu  of  audition,  il.  575. 
media  by  which  sounds  are  communleated,~alr,  water, 

•ollda,  U.  S«l 
ofllce  of  the  different  parts  of  the  ear  in  the  frmctloo  of 

hearing,  11.  567.    See  HtAamo,  physiology  of. 
pitch.  Intensity,  and  quality  In  musical  aoiwda,  il.  566. 
reflexion  of  aound,  II.  566. 

ecboee,  phenomena  of,  11.  666. 
TarlatloD  In  the  limiu  of  aenslbillty  to  sounds  In  dif- 
ferent IndiTlduals,  ii«  575. 
experlmenu,  II.  575. 
Telocity  with  which  sound  traTcls.  il.  566. 
S*mmd^  emissioQ  of  sound  of  muscle  in  action.  111.  596. 
'^««dii  of  the  heart,  11.  614.    See  Hiaet,  PnvaioLooY  or, 
3otr^,  nutrition  of,  11.  IS. 
Sow,  OTary  of  the,  a.  55.%  556.  560. 
tf^peor,  lotorcrural  or  Interpeduncular,  111.  67S.  708. 
omo-claTlcular,  It.  817. 
perforated  poatorlor,  la  703. 
inter.lobular,  ill.  166. 
recto-urethral.  111.  981.     * 
triangular.  111.  992. 
SmoiaM  typhlua,  or  mole  rat,  anatomy  of  the.  If.  869,  H  tef. 
Smmridtt^  a  ramlly  of  Flabea,  HI.  956.  ft  ary. 
^rrosM,  their  mode  of  walking.  111.  451. 
Spatm^  or  cramp,  til.  780  K. 
of  the  glottla.    See  LAarfZ. 
of  Uie  miiacles  of  the  larynx.  111.  189. 
and  stricture  of  the  urethra,  ill.  985. 
of  the  urinary  bUdder.  1. 408. 
^pm»wto4ic  afltetiooa  of  the  Cmx,  U.  889. 
Sfecin,  dlstioction  of,  11.  444. 

meana  by  whkh  the  distlnctloii  of  species  Is  Insured  , 

IL  444. 
hybrids  or  mules,  U.  445. 

impedimenta  oppoaed  by  nature  to  the  promiscuous 
Iweediug  of  diatinct  apedea,  11.  445. 
Species  of  man.  It.  1801.    See  VaaiiTiia  or  Makkucd. 
Specific  gruTity  of  arteries,  L  8^4. 

Spedodet,  for  Tarioua  conditions  of  defectlT*  tIsIoo,  It. 
1466.1467. 
liOuriooa  habit  of  wearing  **  preserTera,"  It.  146SL 
beat  method  of  teating  spectacles.  It.  1467. 
Spettrm^  ocular,  phenomena  of.  Hi.  783  B. 
spMvA,  power  of,  upoii  what  it  depends,  itL788  C.  See  Voici. 
Spenm-eeiiB,  s.  4.    See  Otum. 
U\  il.  338. 
oil,  chemical  characters  of,  U  590 ;  U.  838. 
a^gf^geiiiir  ol  Ikhens,  s.  887. 
Spenmmiae  animalcules.    See  SpemuUtnoa. 

arterieo,!.  189.280;  U.  644;  It. 961. 963;  •.558.640. 
~  I.  4MT.966. 

diffused  hydrocele  of  the.  It.  999. 
encysted  hydrocele  of  the.  It.  IOOQL 
hmmatocele  of  the.  It.  1003. 

encysted.  It.  1009. 
1^5. 

deep,  It.  966. 

auparflcial  or  external.  It.  966. 
fluid,  1. 1»7.    See  Sbmui. 
ncTTe,  external,  iv.  761. 
plexus  of  nerres.  It.  968  (  s.  489. 
process,  U.  Ml.  844. 
TelBa,lT.96l.  1413. 


SpermaUnoa^  or  corpuKula  semlnis,  11. 118.  459 ;  It.  478; 

B.  8. 

discoTerT  of,  II.  459. 

fanciful  nrpotheses  respecting  them,  ii.  461. 

nature  or  spermatosoa,  11.  459, 460. 

TreTlranua*  and  Baer'a  obserrations,  11.  460.   ' 


propagation  of,  11. 118. 
liquor  sen 


semlnis.  It.  479. 
periodical  deTelcmment  of  the  spermatosoa  and  tes- 
ticles. It.  473. 
rutting  period.  It.  473. 
form,  appearance,  site,  and  history  of  spermatosoa, 
ii.  111.459;  It.  474. 
in  man.  It.  474. 
In  Mammalia.  It.  474. 
in  Atos,  It.  477. 
in  Keptllia,  It.  48a 
in  Pisoea,  It.  488. 
in  Molluaca,  It.  464. 

in  Cepbalf^wda,  It.  485. 
in  Gasteropoda,  ir.  465. 
In  Aoephala,  It.  487. 
in  Articulate,  It.  488. 
In  Insecta,  It.  486. 
in  Arachnlda.  It.  490. 
In  Myriapoda.  It.  498. 
in  Crustacea,  It.  493l 
in  Annelida,  It.  496. 
iu  Bryosoa,  It.  497. 
in  Rotifera,  It.  498. 
in  Radiata,  It.  496. 

in  EchtnodermaU,  It.  498. 
in  Ac^ephc  and  Acanthosoa,  It.  499. 
general  conclusions  respecting  the  morphology  and 
dcTelopment  of  spermatosoa.  It.  499. 
organisation  of  the  spermatosoa.  It.  508. 
motions  of  the  spermatosoa.  It.  508* 
existence  of  spermatosoa  in  the  fluid  contents  of  the 
cyst.   In  encysted   hydrocele. of  the  testicle.  It. 
996. 
chemical  composition  of  spermatosoa.  It.  505. 
physioio|lcal  ofllce  of  the  semen,  11.  119;  It.  507. 
action  of  the  spermatosoa  on  tlM  Internal  contents  of 

the  OTum,  s.  Cl37],  [138]. 
See  Entoso4  ;  Skms^. 
SperoepelistMs,  a  genus  of  Myriapoda,  ill.  546.  etteq, 
Speropenu^  a  genus  of  Mirriapoda,  ill.  546,  et  §eq. 
^^erottrepitu,  a  genua  or  MTriapoda,  Hi.  546,  ei  My. 
Spkaeeims^  a  sign  of  actujd  death,  1.  807. 
SWkrHki,  thecal  and  paraphyses  of,  s.  S97. 
Ak4rro6olm,  a  genus  of  llTrUpoda,  111.  546.  ei  seq, 
Spketroikerta,  a  genus  of  llvriapoda,  HI.  M6,  ei  teq. 
Sphenoid  bone,  t.  786 ;  111.  78Bl 
alas  ro^ores,  1.  786,797. 
mlnores,  1.  796. 798. 
articulations,  1.  788. 
body  of  the  bone,  1.786. 
cells,  sphenoidal,  L  786. 
deflnitioo,  L  796. 
dcTelopment,  I.  788. 

In  intra-uterlne  life,  1. 7VI. 
In  extra-uterine  life,  1.  798. 
sorbces,  anterior,  L  796. 
posterior,  i.  786. 
under,  i.  796. 
upper,  1. 7*16. 
asygos  process,  1.  955. 
SpkenoMal  cells.  I.  796. 
Spkenoidmi  sinuses,  lU.  786. 
suture,  1. 737. 
Tentricle,  111.  674. 
Spkew*  tmavittnrp  nerre,  II. 883, 
Spkemo  occpitai  lione,  1.  733. 
Spkemo-pmlaiime  artery,  1. 490 ;  ill.  738. 
foramen.  U.  911. 
nerres,  11.  964. 

•parieiai  suture,  I.  737. 
9r0l  suture,  I.  737. 
rrratlon  of  light.  It.  1438.  1441. 
anl  cutaneus  (toI  coccygeo-anal,  sphincter  ex- 
temus.  constrictor  anl),  1. 176 ;  s.  809. 
use,  i.  176. 
Intemus  tsI  orfaicnlarls,  1. 176 ;  s.  188.  309. 

action,  1. 177. 
remarks  on  the  nerrous  action  of  the  spblnctorcs  ani, 

111.  791  K. 
oris  muscle,  11. 898. 
Taglns  muscle,  a.  138. 
Spkimgei,  or  hawk-moths  (Crepuscularia),  II.  866. 
SMiuM  atropoa,  or  death's-head  moth,  iu  attacks  on 
blTea,ill.9l. 
elephant  (Dellephlla  elpenor),  11. 867. 
Ugustri,  11.  875k 

Unra  of,  ii.  875.  677. 
dSpdtes.  employment  of.  In  diet,  II.  15. 

eflVcu  of,  on  Tartoua  naru  of  the  body,  U.  15. 
gsMwIe  of  sponges.    See  roairaaa. 
Spiier^  its  mode  of  taking  Iu  prey.  ili.  8, 9. 
organs  and  mode  of  locomotion,  tlL  44C 
muarular  «yatem.  Hi.  539. 
nenroua  sjstem,  ill.  609. 
OTa  of  spiders,  s.  [1 14]. 
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Smell  —  continued- 

purposes  of  the  scn?e,  iv.  701. 
the  sense  of  smell,  in  the  air-breathing  Vertebrata, 
is,  as  it  were,  the  sentinel   of  the  respiratory 
organs,  iv.  7(^2. 
acntenesa  of  the  sense  of  smell  among  favage  tribes, 

iv.  Hf2. 
exaltation  of  the  sense  of  smell  when  a  deficiency 

of  the  other  senses  exists,  iv,  1(H. 
information  conveyed  by  the  sense  of  smell,  iv.  703. 
cla.«8itication  of  odours,  iv,  703. 
Smell,  organ  of.     See  Nohr. 

£nn{/,  common  (Helix  pomatia),  generative  process  of,  ii. 
3'»7,  39<S. 
nii])tial  chnin  of  marsh-snails,  iii.  TGTx. 
organs  and  mode  of  progression,  iii.  443. 
nervous  system,  iii.  WJ.j. 

power  of  snails  of  reproducing  lost  parts,  ii,  402. 
slimy  secretion,  ii.  4(>4. 
Snrrr  of  contempt,  musL-les  which  cause  the,  iii.  729. 
Snecxinp,  iii.  7  >^». 

influence  of,  on  paralytic  limbs,  iii.  41. 
Snipe   Srolopax  K-'iHinula).  nervous  system  of  the,  iii.  622, 
Snout  of  the  hog,  in.  H7*. 
Snow,  re<l,  of  the    Arctic  regions   (Prolococcus  Kern 

sianus),  ii.  117. 
■S'o<//MW,  chloride  of,  or  common  «alt, 

ctfl-ct  of,  in  facilitating  di^'cstion,  s.  Zoo. 
its  alimentary  value,  s.  .j!I.> 
S>ft  commissure  of  the  hraui.  iii.  70'2. 
fcorri^NiM;  and  Inoiraho.n,  iv.703. 
detinition,  iv.  7(>3. 

causes  of  softening  and  induration,  iv,  liW. 
softening  of  the  brain,  iii.  72(»  A  ;  iv.  7()ti. 

white,  iii.  7V0  A. 
red,  iii.  7'20  A, 
cartilage,  iv.  712. 
rellular  tissvie,  iv.  712. 
heart,  iv.  707. 
kidney,  iv.  712. 
lungs,  iv.  707. 
membranes:  mucous,  serous, 

ticular,  iv.  7<iH. 
digestive  canal,  s.  4^)7. 
idiopathic,  of  the  mucous  me 

of  the  bladder,  i.  3in). 
muscular  structure,  iv.  712. 
osseous  framework  of  the  bod 
ovaries,  iv.  712 
prostate  gland,  iv.  712. 
skin, iv.  710. 

81>inal  cord,  iii.  714 ;  iv,  706. 
reil,  iii.  714. 
white,  iii.  714. 
pancreas,  s.  109. 
spleen,  iv.  711. 
uterus,  iv.  712. 
induration  of  the  brain,  iv.  706. 

cellular  tissue,  Iv.  712. 
epididymis,  iv.  712. 
fibrous  tissue,  iv.  713. 
heart,  iv.  707. 
kidney,  iv.  712. 
lungs,  iv.  707. 
membranes  :    mucous, 
articular,  iv.  710,  711. 
ovaries,  iv.  712. 
spinal  cord,  iv.  7(6. 
spleen,  iv.  711. 
testicle,  iv.  712. 
uterus,  iv.  712. 
I  See  An\F.NTiTioi  s  PRouL'tTs, — flrowtl 

Sotar,  cfrliac.  or  epigastric,  plexus  of  nerve 
.S'(>/<j/-  liglit.  influence  of,  on  animal  luminoi 
Sflepad  of  the  dromedary,  structure  of  th 
Solea  vulgaris,  or  sole,  tciigui*  of,  iv,  1146. 
Soleus  muNcle,  iii.  ll'7.  132.  JT^S. 

relatione,  iii.  I.'*'. 
Solids,  .sdund  transmiltc*!  by.  ii.  'mX 

animal  progre^sion  on,  in.  440.     See  !^ 
Solidu»fiula,  jHjlvisof  the,  s.  156. 

Wt'berian  organ  in  the,  iv.  1419. 
SOLIPFO*,  iv.  713. 

detinition  of  thcgroup,  iv.  713. 
geJius  Kfpius,  iv.  71+. 

si>ccics  :  E4]uus  caballus  Cthe  h( 
Equus    hcmionus   (,th' 

714. 
Equus  asinus  (the  ass' 
Krpnis  zebra  (the  zebi 
Kquus  quaccha  (the  t 
Equus  montanus  (the 
714. 
similarity  of  these  spcci 
iv.  714. 
Osteology,  iv.  71."). 
(.kiill,  iv.  713. 
.spinal  column,  iv.  716. 

cei viral  vtrtebrse,  iv.  71' 
atlas,  iv.  716. 
axis,  iv.  716. 
\ertcbra;  of  the  lolns^  iv 
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Spina  l  iMnres  ~~  eomimmed, 
phrenic  nerve.  Iv.  754. 

right  mod  left  phrenic,  ir.  7M. 
anterior  bnmcluM  of  the  four  inferior  cerrical  and  flrtt 

dortal  nenree,  iv.  754. 
brachial  plexus  (axillary),  It.  754. 
oerre  fur  the  rbomboltleut.  It.  756. 
to  the  ■erratu*  maguui,  Iv.  7j6* 
for  the  tubdavlut.  Iv.  765. 
•opra-Kapular  nerve,  Iv.  755. 
•ubscapuiar  nervee,  iv.  755. 
nerve*  for  the  suoicapularii,  Iv.  755. 
Internal  cutaneous,  iv.  755. 

external  terminal  branch,  iv.  755. 
Iittemal  branch,  Iv.  756. 
cutaneous  nerve  of  Wriiberg  (the  acoMiory  nerve  of 

the  Internal  cutaneous),  iv.  769. 
external  cutaneous,  iv  756. 

branches  to  ihe  bicepi,  iv.  756. 
branches  for  the  brachialls  anClcili,  !▼.  756. 
nedtan  nerve,  tv.  756. 

muscular  branches,  Iv.  756. 
anterior  Interosseous  nerve,  Iv.  756. 
palmar  cutaneous  branch,  tv.  757. 
terminal  digital  branches  of  the  median.  It.  76t. 
irst  digiul  nerve,  I  v.  757. 
second  digital  nerve,  Iv.  757. 
third  digtul  nerve,  iv.  757. 
fourth  difllal  nerve,  iv.  757. 
fifth  digiul  nerve,  tv.  757. 
tttaun-  nerve,  iv.  757. 

dorsal  branch,  iv.  756. 
superficial  external,  Iv.  758. 
deep  branch,  iv.  756. 
musculo-splnal  nerTe  (radial),  I  v.  756. 
Internal  cutaneous,  iv.  75(^. 

branch  for  the  Internal  head  of  the  triceps,  I  v. 
799. 
for  the  outer  head  of  the  trteepe  and  aiico* 
nseus.  Iv.  7&6. 
external  cutaneous  branch.  Iv.  799* 
anterior  terminal  branch,  Iv.  759. 
Internal  branch,  Iv.  789. 
deep  terminal  branch,  iv.  759. 
clreumflex  nerre  (axillary).  It.  759. 
anterior  branches  of  the  dorsal  (iuterooatal)  nervca,  Iv. 
7G0. 
cutaneous  branches,  iv.  7fiQ. 
Intercostal  branches,  iv.  7C0. 
special  characters  of  the  Interoostal  nerret,  Ir. 
760. 
anterior  branches  of  the  lumbar  nerres,  Iv.  761. 
the  lumbar  or  iumbo-alxiomlnal  plexus,  Iv.  761. 
upper  mnseulo^cutaneous,  iv.  761. 
lower  mosculo-cutaneous,  Iv.  7<*S. 
genlto-crural  nerve.  It.  762. 
crural  nerve  (femoral),  Iv.  762. 

Internal  cutaneous  nerve,  iv.  76t. 
accessory  saphcnus  nerve,  Iv.  763. 
middle  cutaneous  nerve.  Iv.  7G3. 
nerve  to  the  femoral  vessels,  Iv.  76S. 
branch  for  the  vastus  intemus,  Iv.  76l« 
*  for  the'crursus,  iv.  7ti8. 

for  the  rectus,  iv.  763. 
for  the  vastus  externus,  Ir.  76L 
saphcnus  nerve,  Iv.  764. 
obturator  nerve,  iv.  764. 
anterior  brandies  of  the  sacral  nenres.  It.  7€5. 
aacral  plexus,  Iv.  765. 

nerve  fur  the  obturator  Intemus,  Iv.  766. 

Internal  podic  nerve,  iv.  766. 

superior  branch  (dorsal  nerve)  of  the  penis.  It. 

766. 
inferior  branch  (perlnseal).  It.  788L 
pudic  nerve,  Iv.  7ti6. 
superior  glutseal  nerve,  Iv.  706. 
luferior  gluteal  nerve  (lesser  sdatlc),  Iv.  766^ 
cutaneous  branch  to  the  back  of  tke  thigh  and 
upper  part  of  the  leg,  Iv.  767. 
nerve  fur  the  pyrlformis,  Iv.  767. 
nerves  for  the  gemcUi  and  quadraloa  iworis.  It. 
767. 
great  sciatic  nerre.  It.  767. 
nerTe  for  the  semUtendtnosns,  It.  767. 

seml-memtraoosas,  iv.  761. 
peroneal  nerve  (external  popliteal),  It.  766. 
peroneal  cutaneous.  It.  76k. 
peroneal  saphsraus.  It.  766. 
superior  external  articular,  Iv.  766. 
Inierior  external  articular,  Iv.  76^ 
anterior  tibial  nerve,  Iv.  76a. 
musculo-cutaneuus  nerve,  it.  769. 
tibial  nerTe,  Iv.  769. 

muscular  branches.  It.  769. 
terminal  branches,  Iv.  77i>. 
iDtemal  plantar  nerTe,  Iv.  770. 
external  plantar  nerve,  Iv.  771* 
Xptes/slnuses,  Hi.  63a 

longiiudinal,  lU.6ao. 
tumours,  lii.  713. 
veins,  Iv.  1387. 1406.  1409. 

superficial  or  cfttra-siiiaal  Tains,  It.  140!^,  1410. 


Spinal  Teins — eomtimMed, 

deep  or  intra-spinal  Teins,  It.  1409, 1410. 
posterior  deep  spinal  veins,  Iv.  1110. 
Spnsolu,  or  semi.splnalis,  muscle,  I.  373. 
Sftimabi  dorsi  muscle,  i.  372. 
^inax  acanthlas,  or  dog-fish,  sextial  organs  of  the  female, 

ill.  lOOO. 
Spime,  carles  of  the.  I.  451. 

description  of,  i.  451. 
symptoms  oC  I.  451,  459. 
ulceration  of  the  intervertebral  cartilages,  L 
452. 
iliac,  posterior  superior,  si  115. 
Internal  crucial,  1.  791. 
external  crucial,  1. 739. 
of  the  Ischium,  s.  115. 
nasal  posterior,  II.  2ia 
of  the  pubis,  s.  115. 

scapula,  IL  157;  It.  4S& 
ttbia,  11.  166 :  111.  45. 
Spimet,  cnticular,  of  fishes,  ill.  975. 
of  the  Echinus,  ill.  440. 
osseous  of  sawfish,  1.  255. 

of  the  porcupine,  hedgehog,  and  Echidna,  s.  476.  496. 
Saimmmreta  of  spiders,  1.  9U9. 
Spimout  processes.  1.  7S7, 728. 
posterior  superior,  s.  114. 
anterior  superior,  s.  1 14. 
anterior  inferior,  s.  115. 
Spimtmt  process  of  ifium,  anterior  superior,  II.  500. 

posterior  inferior,  s.  llSi« 
of  sacrum,  s.  lliL 
Spiraelea  of  Insects,  II.  962.    See  Insicta. 

thoracic  spiracle  of  blow-fly  (Husca  Tomltorla),  It. 
1504. 
SptrtU  groove  of  humerus,  I.  217. 
SpiTiigsfra  setlformls,  mode  of  reproduction  of,  s.  219. 
Spirometer  of  Dr.  Hutchinson,  iv.  Ml.  1066. 

to  determlue  the  Tolume  of  air  in  the  spirometer ,  It. 

1070. 
Co  -correct  the  respired  Tolume  for  temperature.  It. 
1070. 
SpiropUrm  bomfauls,  •  species  of  Entoioa  bominis,  11. 123, 

124. 
XpimsANsitHn,  or  snail  animalcule,  It.  13. 
^fMtulm,  fossils  or  the,  I.  520. 
Splsmekmie  nerre,  s.  641,  moie. 
left,  II.  4. 
lesser.  U.  4. 
right,  IL  4. 
Spukbm,  Iv.  771. 
In  infkncy,  1. 61. 
situation  and  form,  I  v.  771. 
outer  surface,  Iv.  771. 
Inner  surCsce,  iv.  771. 
upper  extremity,  Iv.  771. 
lower  extremity,  I  v.  771. 
anterior  border,  iv.  771. 
posterior  border,  iv.  771. 
varieties  of  the  spleen.  It.  771* 
slse  and  weight.  It.  77L 
cooslsteooe.  It.  772. 
structure,  11.  20;  It.  772. 899. 
I.  serous  membrane,  Iv.  772. 
%  fibrous  coat   (Uinica  fibrosa,  alboglnoa,  dve 

propria),  iv.  772. 
8k  trabecular  tissue  (trabeculse  llenis,  balks,  or 

loLnts,  of  the  spleen),  Iv.  779. 
4   S|Menic  corpuscles,  or  Halplghlan  corpuscles  of 
the  spleen.  It.  775. 
minute  structure.  It.  777. 
5k  the  red  spleen  substance,  the  sple«n«palp,  the 
parenchyma  of  the  spleen  (subsuntla  rubra, 
pulposa,  parenchyma  Uenis),  It.  790. 
eells  of  the  spleen-pulp.  It.  7M. 

blood  eAued  in  the  tplcen-polp  and  mo- 
tamorpboses  of  the  blood-globules  in 
the  same.  It.  791. 
cells  In  Mammalia,  It.  799. 
in  Atcc,  It.  769. 
in  Beptllla,  Iv.  7^ 
In  Pisces,  Iv.  794. 

6.  blood-Tcssels  of  the  spleen.  It.  Wf. 

splenic  artery  (artcria  Uncalls),  It.  767. 
splcBic  Tein,  It.  796. 

7.  lymphatics  of  the  spleen.  HI.  929 ;  It.  793. 
9.  nenres  of  the  splceo.  It.  794. 

9.  physiolofical  and  pathological  properties  of  tbo 
spleen.  It.  71A, 
ftinctloos  of  the  spleen,  tr.  445.  796. 
morbid  anatomy,  W.  Hua 
enlargement.  It.  000. 
■tropof.  It.  901. 
lnfi«mmation.  It.  901. 
softeidng  and  Induration,  It.  711  • 
AprfMii  of  Birds,  I.  9n.    See  Aw. 
^of  Fishes,  iU.  988. 
of  Rodentia,  It.  990. 
of  Marsuplalla,  lH.  30ib 
ofSollpeda,lT.791 
of  Ruminant  la,  s.  541. 
Mem    See  SruxM. 
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splenic  artery,  1.  195 ;  If .  787 ;  •.  8S6. 

extremity  of  stomach,  t.  306. 

omeatum.iii.  941. 

plexus  of  nerres,  s.  4S9. 

vein.  It.  788.  1414;  1.381. 
Menicaphrenic  fold,  i.  14. 
Splenhu  mpitif  muscle,  i.  871 . 

colli  or  cervicis,  i.  371> 
Spond^lus,  I.  lis. 
SpoNf «s,  {▼•  64.    See  Pobifika. 
i^pongia,  a  family  of  Porlfera,  i.  612  {  It.  6S. 

cnaracters  of  the  family,  iv.  65. 

cilia,  probability  of.  In,  1. 612. 

**  fecal  orifices  '*  of.  I.  612. 

ciliary  motion  of  the  ova  of,  1. 61 S. 

composition  of  the  texture  of  SponalaofflelnalU,  111.  601. 

nervous  and  muscular  globules  of  which  Its  texture  la 
composed,  iii.  601. 

alleged  luminousness  of.  Hi.  198. 

mode  of  reproduction  or  the,  s.  6. 

ova  of,  s.  [129]. 
Spongitta^  a  family  of  Forifera,  Ir.  6S^ 

cnaracters  of  the  family.  It.  65. 
Spomgy  portion  of  urethra,  iii.  925. 

SpomtaneouM  generation  of  animals,  11. 429.  SeeGncBftATiON. 
Sporangia  in  vegetable  reproduction.  See  Rbpboooction, 

Vbobtablb. 
S^iorest  vegetable  reproduction  by,  s.  233,  et  trq.    See  Rb- 

PRODITCTION,  VbGBTABLI. 

^ort/erouM  generation  of  Polygastria,  Iv*  16. 
Atorapkjftta  of  Equlsetacese,  s.  242. 
Spouting  apparatus  In  whales.  1. 580. 

Baron  Cuvier's  description  of,  i.  661. 
Spring  In  the  latitude  of  England,  why  a  more  dangeroiu 

season  than  Autumn,  li.  681. 
Springint'bfeflft,  ii.  861. 
Spmr  of  the  omithorhynchus,'lii.  406. 

use  of  the.  iii.  406,  4(>7. 
Squalut  comubicus,  progressive  development  of  the  ve- 
sicles of  the  testis  of,  iv.  453. 
Sqnamella,  a  genus  of  Rotifera,  Iv.  406. 
Sguamipennti^  a  familv  of  Fishes,  ill.  95& 
Squamout  portion  of  tne  temporal  bone,  1, 734. 
S^intnuNW  suture,  I.  7S7. 
Squirrel  (Sclurus),  anatomy  of  the,  Iv.  370,  et  $eq. 

spermatoioa  of  the  squirrel,  iv.  475. 
Squirrel,  flying  (Pteromys  voliUns),  anatomy  of  the,  Iv. 

368,  et  $eq. 
Slag,  effect  of  castration  on  the  growth  of  the  boms  of  the, 

ii.  718. 
Stag-^etle  (Lucaniu  cervus),  ii.  861,  note* 
Standing,  eO'ect  of  long -continued,  on  the  velna  of  the  leg, 

iii.  128. 
Stapediui  muscle,  II.  549. 

functions  of  the,  ii.  574. 
SlaprUa,  or  carrion-flower,  Iv.  700. 
fi(ap<«,  or  stirrup-bone,  li.  547, 548. 

ligamentum  annulare  baaeos  stapldls,  li.  M8. 

development,  \l  56& 

muscles  of  the,  il.  549. 

functions  of  the  muscle.  II.  574. 

functions  of  the  stapes,  ii.  573. 

abnormal  conditions,  il.  561. 
Stapk^linida,  iL  8A9. 
SiMtkffloma  pelluddum,  II.  177. 
Star-flsh,  11. 31 ,  et  $eo.f  ill.  537;  Iv.8a0.  See  Bcbikodbeiiata. 

muscles  of  the,  iti.  537. 

nervous  system  of  the.  111.  602. 
ftorcA  of  com,  s.  393. 
Starvation,  colliquative  diarrhoea  In  caaea  of.  111.  7^ 

causes  of  the  fortld  odour  of  animalsjkedueed  by  starva- 
tion. 111.  753. 

commencement  of  decompoiltion  of  the  body  before 
death  from,  ill.  152,  153. 
^aiiitia,  note  on  the  term,  Iv.  803,  isolr. 
BTATiiTica.  Mbdical,  iv.  801. 

rieral  remarks,  Iv.  801. 004. 
of  facts  considered  aa  tlie  elements  of  statistical 
Inquiries,  Iv.  604. 
phenomena  of  varying  hiteositv,  Iv.  804. 
evmts  brought  about  by  a  multitude  of  canaea,  Iv. 
804 
2.  of  the  average  and  extreme  results  dedueed  from  ob- 
servation, Iv.  H06. 
of  extreme  values  derived  from  observatloo,  Iv.  813. 
fUatittic$,  vital.    See  Vital  Statistics. 
StatobfMt$.  winter  ega.  or  hybematlng  ovum,  of  animals,  •. 

CII7].  [1191.  [127].  Ii»]. 
Slearine,  I.  59. 
StcatoMM,  I.  63 ;  iv.  97. 
Steatomatoue  deposits,  t.  231,  232. 

concretions  of  pancreas,  s.  110. 
5taeiufrw|»,  alternating  generations  of,  s,  13.  34. 
the  -  nurse  '*  of  Sceemtrap,  s.  31.  37. 
parthenogenesis,  s.  37. 
SUUate  ligament,  iv.  1032. 
SteUatrd  vessels.  Hi.  16M. 

Steno.  duct  of.  or  duct  of  the  parotid  gland,  Iv.  423. 1404. 
Stmomia,  a  genus  of  Myriapoda,  III.  546.  et  »eq. 
Stenope,  a  genus  of  Quadrumana,  I  v.  214,  et  $eq.    See  Qoa- 
oainiANA. 
characters  of  the  genus.  1%  214. 


m.  10&.  SOi   Iv.  MtS 


Steuior  Roeselll,  tv.  7. 
StepManoceroe,  a  g#nos  of  BotUhra,  Iv.  403. 
>       Bichomli,  Iv,  409^ 
Stepkmmope,  a  genus  of  Bottfera,  Iv.  406. 
A^pn  of  High  Asia,  cbamctcn  ol  the  I 

iv.  1351. 
SUrehninika,  a  class  oC  parasitic  aDteala.  IL  111. 
digestive  organa  ot  the,  a.  1~ 
acrlte  conditloo  of  the  uer 

In,  111.  584. 
generative  organs  of,  II.  410. 
Stereoeeope,  the.  Iv.  1450. 
Sternal  labia  of  ArachoUU,  L  203. 

nerves,  Iv.  758. 
Stemapeii  thalassemoides,  ova  ot,  a.  [1263. 
AmM^eldo-aMStoid  muscle.  I.  488. 734  i  fii.  30 ;  Iv.  M7. 

action  and  relatloos,  ill.  56&.  388. 
Stenio-costalls  muscle,  Iv.  1065. 

action,  Iv.  1065. 
SEmso-hyold  miwdes,  L  483}  U.  8»U  ttL  Mt.  18k  3tts  iv. 

1022;  S.2S9. 
Stemo-hyoid  branch  of  ninth  pair  ofnervca.  H.  782. 
Slense-mastoid  musdo.  I.  749 ;  il.  881. 

artery  for.  I.  488. 
S4mBO.thyroid  musde,  1. 483. 
SKnto-tbyroid  muscle,  U.  831 

s.2!i9. 
Slemnm,  Iv.  1022. 

posicion  and  site,  Iv.  1022. 

surCsoe,  anterior  or  cutaneous,  Iv.  1022. 

posterior  (mediastinal  or  cardiac),  Iv.  II 
borders  of  the  stemnm,  Iv.  ICOSl 
extremity,  clavicular,  Iv.  1083. 

Inferior,  iv.  1083. 
eonnexlons,  Iv.  lOn. 
structure,  Iv.  iOSiL 

ligaments  of  ths;.  iv.  IQBt. 
development  or  osaiflcatlon  of  the  sCanram,  iv. 
oasifleaUon  of  the  first  pleee,  iv.  100. 

of  the  body ,  or  socood,  thii^  aai  iBMth  ysaesa, 

iv.  1084. 
union  of  the  pohats  of  oaslfieaCka  oT  Che  ha^  W 

th«*  sternum,  tv.  1084. 
oastflcation  of  the  xiphoid  appeadbt.  !«•  ISl 
condition  of  the  atareum  inemphyaeasa  of  (hn  Imigi*  !*• 

1088L 
movements  of  the.  In  reaplration,  iv.  334. 
Stiekidia  of  red  AIgs,  s.  211. 
Stictm  pulmonaoea,  organa  ofrepnduellan  of,  s.  288. 
St^matm,  or  respiratory  organa  of  dm  Arachoftda,  i-  9L 

peritrema  of,  1. 204,  205. 
StiUkuplm,  or  Ullow.tree  of  CMaa,  L  58. 
StimtUmUt,  considered  es  fsod,  s.  388. 

action  of,  on  the  heart  and  dmiladng  srilam,  i.  721. 
SMnnlf  of  muscular  contraction,  1.717;  IU.MI. 
remote.  III.  511. 
Immediate,  III.  581. 
of  nerves,  IIL  710  K. 

mental  stimuU,  ill.  720  K. 
physical  stimuli.  III  720  K. 

eflfectt  of  the  Galvanic  attaanlat.  Hi.  in  X 

SfAv  of  the  bee,  11.982. 
5tfrrai|p>bone.  or  stapes^  11.  547, 848. 
stapedius  muscle,  IL  549. 

functions  of  the  moade,  UL  874. 
development,  li.  560. 
abnormal  coodltioas,  II.  561. 
fhoctlons  of  the,  iL  573. 
Stomach  and  Imtbstiiii,  %.  283. 
definition,  s,  284. 
Comparative  Anatomy,  s.  2B8i 
infusoria,  a.  2M. 

Gregarlaa  and  Opaliaa,  s.  298. 


Polvaastffa, 
Botiiera,  s.  295. 
BntotoaL  s.  298. 

m,  Echlnoeood,  s.  288. 

fi.  Cestoid 

y.  In  many 

eedlng.  a.  288. 
Polypifsra.  s.  v8. 

In  Hydrv,  s.  296. 

in  the  Actinia  s.  288. 

In  the  compound  pelyp^  a.  288. 

in  the  tubularten  polypi,  a.  284 

in  the  ciUo>brancUale  polyp,  a.  287. 
Acalephs,  s.  297. 
Bchlnodermata,  s.  287. 
Hololhnriae,  a.  287. 
Annelida,  s.  07. 
Bpisoa,s.2M. 
Crustacea,  s.   ! 
Insecta,  s.  298. 

stomach  In  the  larva,  a. : 
tathe. 
the  Ingluvles  or  crop,  ^ : 
the  giasard,  s.  298. 

ArachnMa,  s.  298. 

Aearl,  or  mitea,  a.  298. 
Araoel,  or  spiders 
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Stomacb  Alto  IirrirnNK,  comp.  anat.— eon/MiMtf. 
Mollutea.  t.  S99. 

TunlcaU,  i.  S99. 

Brachiopoda,  s.  999. 

Lamelllbranchlata,  t.  299. 

Gasteropoda,  •.  999. 

Pteropoda,  •.  S99. 

Ceptaalupoda,  a.  S99. 
Flsh«,cSOO. 

CB«opbagiis,  s.  SOO. 

•tomach,  i.  800. 

InteMliM,  •.  300. 

appandlcM  pj lorloa,  i.  SOO. 
Raptu«t.  i.  SOO. 

CMophagut,  1.  SOO. 

stomach,  s.  SOO. 

intestine,  s.  SOO. 

In  the  Batrarhlan  reptiles,  s.  SOI. 
Ophidian  reptilifS,  s.  SOI. 
Chelonian  reptiles,  s.  SOI. 
Avas,  B.  801. 

stomach,  s.  SOI. 

cMophaRus,  B.  SOI. 

iagluf  les  or  crop,  s.  801. 

proventriculus,  or  proper  Btomaeb,  i.  SOI. 

etsard,  s.  SOI. 
iteitine,  s.  801. 
Bfammalla,  s.  801. 
CarnlTora,  s.  801: 
laseetlvora,  s.  VH. 
Cheiroptera,  s.  309. 
Pteropus,  i.  302. 
Edentata,  s.  802. 
Rimilnantla,  s.  809. 
Pacbydermata,  s.  SOS. 
Solipeda,  s.  808. 
Rodentia,  s.  SQSl 
Marsapialia,  s.  808. 
Monotrcmata.  s.  SOI 
Cctacea,  s.  804. 
Quadrumana,  s.  804. 
general  remarks,  s.  804. 

absence  of  all  dlcestiTe  cavitr,  t.  S04. 
slmpleu  form  or  the  digestire  organ,  ••  In  the 

bydrlform  poljp,  s.  SCNk 
complex  digestif  e  organ,  s.  805. 
Human  Anatomy,  s,  807* 
cardU,  11. 10. 
pjloros,  IL  10. 
in  Infancy,  i.  68* 
stomach,  s.  SM. 
form,  8.  309. 
dimensions,  s.  S08L 
attachment,  s.  808. 
situation,  s.  309. 

serous  coat.  Hi.  94S;  s.  809.     See  also 
Pbmtonrdh  :  and  Sbroos  Msmbeaiib. 
muscular  coat  or  s.  810. 
longitudinal  layer,  s.  811. 
transverse  or  circular  flbres,  s.  SI  I. 
obliquelayer,  8. 311. 
morements  of  the  stonmch,  s.  311. 
in  the  Ikstlng  state,  s.  812. 
at  the  commeneeotent  of  digestion,  s. 
812. 

a,  when  a  large  quantity  of  food  is 

hastily  swallowed  without  masti- 
cation, a.  812. 

b.  when  a  small  quantity  of  liquid  food 

is  taken,  s.  312. 
e.  when  In  the  ordinary  state  of  mod^ 
rate  distension,  with  food  pro- 
perly prepared  by  mastication,  s. 

in  the  later  stage  of  digestion,  ii.  9 ;  s.  St4. 
action  of  the  prlorus,  s.  815. 
simple  eructation,  or  belching,  i^  SIC 
regurgitation,  s.  818. 
vomiting,  s.  SI& 
ntminatum,  s.  819. 
■oeoos  membrane,  s.  SSQ , 
rugK,  s.  320. 
stoosach  tubes,  s.  SSO.  SS7. 

limitary  or  basement  membrane  whkh 

forms  thes^  tubes,  s.  821 . 
contents  of  these  tubes,  s.  S21. 
tubes  of  the  cardiac  extremity  In  tbe 

dog,  s.  822. 
lubes  at  the  pyloric  extrtml^  of  Oe 
organ,  s«  S22« 
lentkular  finds,  s.  824. 
matrix,  a.  S'i4. 
arteries  of  the  stomach,  s.  S2\ 

arteria  corooarta  ventrlcuU,  or  praper  gas- 
tric artery,  s.  S2S. 
the  csaophagiBal  and  gastric  bcancbes, 
S.  898. 
arteria  bepatlca,  s.  S26. 

gastro-dundenalis  branch,  s.  Stt. 
gamo-eoiploiGa  dextra,  s.  896. 
pancrvatloo^uodenalls  farandi,  B»StC. 
arteria  pylorlca,  s.  816. 


Stomach  ahd  Iirrisnifi,  human  anat. .-  eemUmmed^ 
arteria  splenica,  s.  896. 
gastro-epiploica  sinistra,  s.  SS7. 
Tasa  brevia,  s.  817. 
reins  of  the  stomach,  s.  827. 

Tena  pylorica  superior,  s.  827. 
▼ena  gastro-epiploica  dextra,  s.  827. 

sloistra»  s.  S97. 
capillaries,  s.  827. 

changes  in  the  stomach  during  digestion,  a.  828. 
gaitrtc  Juice,  s.  898. 

its  physical  properties,  s.  329. 
speclSc  gravity,  s.  389. 
quantitr.  s.  830. 
its  chemical  com|iosltlon.  s.  SSQi 
the  gastric  acid,  s.  880. 
saltii  of  the  gastrtc  Juice,  s.  SS2l 
Its  organic  substance  or  pepsine,  s. 
889. 
action  of  the  gastric  Juice,  s.  838, 834. 

peptone,  s.  836. 
process  of  secretion,  s.  337. 
small  Intestine,  s.  339. 
duodenum,  s.  840. 

superior  transrerseor  hepatic  portion,  a. 

detcendlng  or  Tertical  portion,  s.  841. 
inferior  transTerse  portion,  s.  841. 
Jejunum  and  ileum,  s.  841* 
muscular  coat,  s.  842. 
movements  of  the  intestine,  s.  842. 
peristalsis,  s.  342. 
antiperistalsls,  s.  845. 
mucous  mombrane  of  the  small  Inteatlne,  a. 
S45. 
valvulsB  connivcntes,  s.  346. 
Intestinal  tiibes.or  follicles  of  Llebericoehn, 

s.  846. 
villi,  8.  850. 

epithelium  of  the  villi,  s.  351. 

the  baiement  membrane,  s.  351. 
blood-vessels  of  the  villi,  s.  351. 
lactcals  of  the  villi,  s.  358. 
muscular  constituents  of  the  villus,  •• 

853. 
changes  in  the  villi  during  digestion, 
S.3.V5. 
Intestinal  folliclet,  a.  856. 
agminate  follicles,  s.  396. 

capsule  of  the  follicle,  a.  8.'i6, 
vessels  of  the  follicle,  s.  SM. 
contents  of  the  follicle,  s.  359. 
fttnction  of  the  rg-*'"**^  folliclea, 
S.3A9. 
solitary  follicles,  s.  360. 
racemose,  or  Brunn's  glands,  a.  361. 
large  intestine,  s.  862. 
lise  and  shape,  s.  862 
cecum  (formerly  the  Mind  gut),  s.  861 
situation  of  the  catcnm,  s.  363. 
Its  shape,  s.  SO. 
serous  covering,  s.  868. 
mucous  membrane  of  tbe  cmcom,  i.  868. 
apertures  of  the  cmcum^  868. 
the  lleo-cmcal  valve,  s  X8. 
vermiform  appendix,  s.  865. 
colon  (formeiiy  the  great  gut),  s.  368w 
tbe  ascending  colon,  s.  865. 
the  transverse  colon,  s.  865. 
the  descending  colon,  s.  865. 
the  sigmoid  flexure,  s,  865^ 
appendices  epiploicsp,  s.  866.  * 
asovement  or  the  large  Intestine,  i.  866. 
mucous  membrane  or  tbe  colon,  s.  S61L 
rectum,  s.  S6B. 

the  three  portions :  the  first,  or  obliqut 
segment,  s.  368. 
middle,  or  areuau  legmmt.  s.  S6BL 
third,  or  terminal  portioo,  s.  369. 
structure  of  the  rectum,  s.  869. 
muscles  of  the  anus,  s.  869. 

sphincter  ani  intemns,  s.  369. 
sphincter  ani  extemus,  s.  369* 
levator  ani,  s.  369. 
movements  of  the  rvctum,  s,  370. 

defsecatlon,  s.  370. 
mucous  membrane  of  the  rectnm,  a.  371. 
tecea,s.  372. 

physical  properties  of  the  tocm,  s. 

odour  and  colour,  a.  393. 

quantity  evacuated,  s.  874. 

specific  .^ravity  of  the  faces,  a.  374. 

mechanical  composition  of  tbe  faces, 
S.S74. 

chemical  compoeltion,  s.  873. 
Ictestinal  gases,  s.  376. 

I.  air  may  be  introduced  Into  tbe  intestloal 

canal  from  without  the  bodv,  s.  876. 
1  gases  may  be  developed  In  tne  alimen* 

tary  cmal  from  the  decomposition  of 

the  food  which  It  cootaina,  s.  SH* 
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Stomagb  and  Imtbstinb,  hanum  anat.  —  om^MMMtf. 

8.  it  has  been  lupposed  that  gases  are  set 
free  in  theintestinal  canal  by  a  kind  of 
secretion  or  transplrattoD  from  the 
blood,  8.  377. 
4.  probable  source  of  intestinal  gases  pre- 
sent In  diseased  subjects,  s.  ;i78. 
arteries  of  the  intestines,  f .  379. 

superior  mesenteric  artery,  s.  379. 
interior  mesenteric  artery,  s.  380. 
Teins  of  the  intestines,  s.  38Q. 

superior  mesenteric  vein,  §.881. 
inrerlor  mesenteric  vein,  s.  381. 
food.  s.  382. 

nature  of  the  food,  s.  381 

milk,  s.  384. 
constituents  of  food,  a.  384. 

1.  protein  compounds,  s.884. 

2.  nydro.carbons,  s.  386. 

8.  hydrates  of  carbon,  s.  386. 

4.  water,  s.  387. 

5.  salU,  s.  388. 
Tarieties  of  food,  s.  38& 

animal  fooil,  s.  3^. 
fat,  a.  390. 
blood,  s.  891. 
brains,  s.  391. 
glands,  s.  391. 
bone,  s.  391. 
eggs,  s.  391. 
varieties  of  milk,  i.  891. 
butter,  a.  392. 
cheese,  s.  3M. 
regetable  food,  s.  389*  893. 
corn,  s.  393. 

proteinous  constituent, «,  393. 
amylaceous  constitueat,  s.  393. 
hydrocarbons,  s.  393. 
salts,  s.  393. 
leguminous  seeds,  s.  394. 
potato,  a.  894. 

succulent  vegetables,  s.  395. 
■easonings,  s.  395. 

chloride  of  sodium,  or  common  salt,  §. 

395. 
acids  and  acrid  substaocet,  •.  39ft. 
stimulants,  a.  39ft. 

tea  and  coffee,  s.  896. 
alcohol,  s.  396. 
dietaries,  s.  896. 

relations  of  digestion  to  nutrition  generally,  ■. 
397. 
prehension,  a.  397. 
mastication  and  insalWatlon,  ■.  897. 
deglutition,  s.  398. 
gastric  digestion,  s.  398. 
mtestinal  digestion,  s.  398. 
the  bile,  s.  399. 
development  of  the  alimentarv  canal,  s.  401. 
Abnormal  Anatomy  of  the  stomach  and  luteetine,  a.  408. 
malformations,  s.  403. 

1 .  those  which  appear  to  depend  on  an  arrested 

or  deScient  derelopmi>nt,  s.  403. 

2.  attended  by  an  excess  of  sice,  s.  403. 

3.  only  referabie  toenorsof  development,  the 

causes  of  which  are  unknown :  or  to  nud- 
formations  of  adjaoetit  parte,  a.  404. 
morbid  conditions— site,  s«  404. 
constriction,  s.  404. 
dilautiou,  a.  405. 
thickness,  s.  40A. 
changes  in  the  situation,  s.  40ft. 
torsion  of  the  i.itesttne.  s.  406. 
intus-susceptioo,  s.  406. 
abnormal  conditions  of  its  taxtare— aotlening, 
S.407. 
hyperannia,  s.  408. 
harmorrhage,  s.  409* 
Inflammation,  s.  410. 

catarrhal  inflammatkm,  a.  410, 
puriform  inflammation,  s.  4|l. 

croupf  or  diphtheric  Inflamma- 
tion, s.  411. 
acute  gastritis,  s.  414. 
dysenteric  inflammatlona,  a.  4lft. 
ulceration,  s.  416 

ulcer  of  the  stomach,  •.416. 
lientery,  s.  418. 
hypertrophy  s.  418. 
polypi,  s.  419. 
calculi,  Iv.  83. 
tubercle,  s.  419. 
cancer  of  the  intestinal  canal,  i.  420. 

of  the  stomach,  s.  421. 
stricture  of  the  intestine,  s.  42S* 
nerves  of  stomach  and  hiteatlne,  s,  464.    See  SvM- 

raTHrric  KaaTS. 
cADCts  of  the  lesion  of  the  vagi  upon  the  secretion 
of  mucus  upon  the  inner  surCsce  of  the  sto- 
mach and  Intestini^,  ill.  90a 
and  upon  rapidity  of  absorption  from  the  Inner 
suHace  of  the  stomach,  Ul.  901. 
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Stomaek  of  the  horse,  iv.  782. 

of  Fishes,  iii.  981. 

of  KudentU,  iv.  386. 

of  Reptilla,  tv.  296. 

of  Uumiiiantia,  il.  II ;  s.  ft3S. 

of  Camlvora,  i.  478.    See  CatJiivoaA. 
Stantt  operations  for  the.    S«e  LUkahtmg, 
2««exii.  or  maternal  afl'ectlMi,  general  flsul  can 
SiotUea^  a  genus  of  Myriapoda,  ilL  ft46»  «ff  arw. 
5/ra^Ai  sinus.  111.  631. 
Strait*  of  the  pelvis,  s.  127. 
Strangulated  hernia.    See  Hiama. 
Strangmtatian,  death  b7>  appearance  of  the  bo4y  after, 

259. 
Strength  of  the  human  body  at  dlflhrsat  ages.  L  7L 
Streptiptera,  an  order  of  Insecta.  IL  WBS 

characters  and  habits  of  the  oidar,  U.  IG8. 

anomaltais  structure  of,  U.  861b 
Stricture  of  the  huteaUne,  s.  422. 

of  the  oesopbagua,  Ul.  761. 

of  the  urethra,  ill.  925  i  iv.  1260. 
spasmodic,  iv.  1260. 
permanent  iv.  1260. 
varieties  of  i 

causes  of  stricture,  tv.  1262. 
in  females,  iv.  1266. 
Strfgamia^  a  genus  of  Myriapoda,  Hi.  ftO. 
Strmnai  and  non-strooMtl   fonnatloas. 

ADVBNTmoua. 
Stnmgi^us  armatus,  a  species  of  pnraallie ' 
ova  of,  s.  [123]. 

dentatus,  11. 1/7. 

gigas,  a  parasite  of  the  arlnnrr 
129,  130. 
nervous  system  of  the.  III.  607. 

horrldus,  a  parasite  found  in  the  wi 
Struma,  characters  of  the  urine  In,  tv.  1298. 
Strgekniue,  effects  of,  on  paralytic  limtie,  liL  8Ml  0k 

Its  peculiar  Influence  upon'the  spinal  eoni,  id.  72)  C. 
effects  of  ether  on  anlm^  noiMmed  tot  stmhaM; 
iii.  721  H. 
Sturgeon,  skeleton  of,  ill.  96&. 
StmianieUg,  a  family  of  Fishes.  Hi.  9A6»  et  scy. 

characters  of  the  Ckmlly,  UL  966. 
Stjff,  or  hordeolum,  iii.  88. 
StgU of  animalcules,  iv.  6. 
Stgto-gioeeuM  muscle,  i.  734 ;  ill.  865. 

action  and  relations,  ill.  565. 
StgloJkgoid  Ufament,  1.  784. 

muscle,  U  734 ;  iii.  105.  K4. 
action  and  relations,  iii.  864. 

nerve.  III.  904  ;  Iv.  ft47. 
Stgio-moMtuid  artery,  II.  542.  886. 

foremen,  L  734. 
Stglo  maettiturg  ligament,  1. 734 ;  U.  214 ;  Iv.  SHl 
S^'Pkargngeu*  muscle,  I.  784  i  iii.  947. 

relatious  and  uae,  iii.  947. 
5^/oMf  process,  i.  784 ;  Iv.  1506. 

ofulna,ti.  168,164. 

of  temporal  bone,  i.  727,  7«8. 
Stghpidie,  a  family  of  Insects  of  tiM  opfler  Sttipslplm.  4- 

Stglop*  Spencii,  ii.  86r>. 
Sub-arackmM  tu\d  Ul  611. 
space,  posterior,  ill.  638. 

effusions  Into  the,  Ui.  716. 
SuncLAVian  AaTsaiaa,  1. 180.  990;  UL  110.  U«,  Hi;  « 
814. 
subclavian  vein,  iv.  818. 

first  stage  of  the  right  sobelavlan  nrtaty,  Iv.  8Xk 
anterior  relatluna,  tv.  818. 

a.  right  vena  lonomloala,  Iv.  818. 
iutemal  jugular  vein,  iv.  818^ 
vagus  nerve,  iv.  618. 
cardiac  filameols  of  ihn  snmslkalk  w 

Iv.  815. 
phrenic  nerve,  tv.  818. 
J.  vertebral  vein.  iv.  815. 
flrst  stage  of  the  left  aubclavian  aitevy,  tv.  81V 
relatioiu.  iv.  816. 

differences  between  tke  right  a'^d  iW  W«  »«*' 
clavlaa  arlerlcs  in  ttieir  ftiat  stagv.  I«.  s^>> 
length,  IV.  8I& 
position,  Iv.  816. 
direction,  Iv.  816. 
relations,  Iv.  8I&. 


c. 

4. 

r. 

/. 


a.  pleura.  Iv.  •16. 
8.  veins,  iv.  816. 


I.  satellite  vela  of 
vlan,  Iv.  816b 
Internal  i 
ral 


t 

8.  vertebral  v««n,  Iv.  816. 
nerves,  Iv.  816. 


the  right 


le.ftti; 


IV, 


»v 
al7. 


c.  , 

tf .  thorade  doct  aad  maimhiewi.  »v  t.^ 
subclavian  arterisw  In  their 

anterior  r^athuia,  iv.  817. 
subclavian  artery  In  tta  third  stage,  ir.  517. 

anterior  relations,  iv.  818. 
anomalies  In  the  origin  of  anbcfaivian  artsrisB,  Iv.  f  tt 
].  the  right  auU  lavlan,  iv.  h\%, 

«•  m^  occupy  the  ussmU  nosltlflB  «f  the  I 
■sinate  artnrj,  iv. 


mI  imaHlflii 
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SvBCLATUN  ARTUin  —  eonihuied.' 

A.  may  tw  the  Micond  In  numerical  order  of 

tbe  branches  of  the  arch,  if.  8ia 
e.  maj  be  the  third  of  the  braochM  of  the 

arch.  It.  81S. 
4.  may  be  the  last  branch  of  the  aorta,  iv.  818. 
e.    tomeiimes  arise*  below  the  arch,  iv.  818. 
t.  the  left  subclavian  artery,  ir.  819. 

«.  sometimes  more  appruxlmated  than  usual 

to  the  origin  of  the  left  caroild,  Iv.  819. 
*.  iu  origin  sometimes  fused  Into  that  of  ihe 
left  carotid.  It.  819. 
temacbct  of  the  subcUvlan  arteries.  It.  8X9. 
vertebral  artery.  It.  819. 
origin,  iv.  «19. 
relaiiona,  iv.  820. 
branches,  iv.  8'il. 
basilar  artery,  Iv.  9'M. 

origin  and  relations,  It.  820, 8SI. 
branchvs,  iv.  821. 

varieties  occasionally  obsarvable  in  the 
vertebral  arteries,  Iv.  8^0. 
1.  oforiglo,  Iv.  8*i2. 
S.  ofsise,  Iv.  kn. 
a.  of  course  and  reUtloDS,  Iv.  8S2. 
vertebral  vein,  Iv.  H'ii. 
mammary  artery,  internal,  iv.  833. 
origin  and  course,  iv.  832. 
branches,  Iv.  832. 
varieties,  iv.  823. 
thyroid  axis,  iv.  833. 
branches,  Iv.  833w 

1.  lulerlor  thyroid  artery,  Iv.  KS3. 

origin  and  course,  Iv.  833. 
anterior  relations,  Iv.  b33. 
branches  of  inferior  thyroid.  It.  824. 

a.  ar(erlacervlcalisascendcus,iv. 
834. 

A.  descending  branches,  iv.  831. 

c  terminal  or  thyroid  brandies, 

834. 

2.  stipra-scapular  artery,  Iv.  834. 

3.  arterla-iransrersaiis  colli,  Iv.  KS4. 

cervicalis  superhciaiis,  Iv.  824. 
arteria  cervicalis  profunda,  Iv.  824. 
IntereostaJ  artery,  superior,  iv.  824. 

origin    and    course   of    these  arteries.    It. 
824 
operative  proceedings,  iv.  835. 
first  stage,  iv.  8^. 
second  stage,  Iv.  836. 
third  sUge,  iv.  837. 
Sm^dniam  vein.  111.  678;  Iv.  81ft.  817. 1407. 
origin  and  course,  Iv.  1407. 
collateral  branches,  I  v.  1408. 
5siAeteemf  muscle,  I.  a<M> }  Iv.  755. 
&siAc«Mv«w'<M/«cchymosls.  III.  h5. 
S^beutamnnu  cellular  tissue,  I.  3*.  21&  3C7. 
of  the  cranium,  I.  747. 749.  528. 
elbow,  11.  63. 
hand,  ii.  594.  528. 
SmhemUmtom  or  superficial  bursss,  1.  467. 

veins,  IV.  1317. 
5siMnv«Mi/ arury.  L  486;  U.  1141. 
fOMa,  II.  314. 
fland,  II.  314{  Iv.  494. 

Ksltioo,  form,  and  dimensions,  Iv.  421. 
cU  of  the  sublingual,  Iv.  435. 
arteries,  veins,  nerves,  and  lymphatics,  Iv.  438^ 
SmhMmdar  veins,  ill.  173 ;  Iv.  1414. 
bmkmttutilarjf  fossa,  II.  314. 
gland,  Iv.  434. 

position,  form,  and  dimensions,  Iv.  431. 
excretory  canal,  or  Wharton's  duct,  Iv.  414. 
arteries,  vrins,  nerves,  and  lymphatics,  iv.  431. 
Swkmtemimi  artery,  I.  48i& 

vein,  Iv.  I4V4. 
BmboeeipMmi  fossa,  i.  367. 
rve.  Hi.  658.  707. 


posterior  branch,  Iv.  750. 
Smk-pnutmeiU  cellular  tissue.  L  11. 
Smh  pmbif,  or  ohturatur,  groove,  s.  1 1^. 

ugament,  or  ligamencum  arcuatum,  s.  136. 
osftiflcatlon  of  the,  s.  307.  7U5, 
am^-ntimmd  fovea,  U.  510. 
Smk-sempmlmr  artery,  iv.  436. 
fossa,  il.  157. 
Muscle,  I.  3C2;  It.  75ft. 
nerves,  Iv.  765. 
inferior,  L  361. 
iupcrlor,  1. 361. 
veins,  Iv.  1407. 
vessels,  L  350. 
SwUtmmlim  perforate  antka,  ill.  ni. 

media,  lit.  673. 
tfaiAesiiriu  tendinum,  1. 61. 

vegetables,  eoiuldervd  as  fbod,  s.  399. 
chemical  composition  of,  a.  395. 
lacbrymalU,  III.  Mg. 
Aignr,  prune  riles  of,  as  food,  II.  14  ;  sl  38& 

natural  and  artificial  conversion  of  gum,  itercb,  and 
Ugnin  into,  Ui.  153. 
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method  of  determining  the  presence  of,  hi  organle 
substances,  ill.  796. 

Suantitative  analysis  of.  111.  799. 
Ik,  III.  360. 
<|iMlicies  of.  ill.  3G0. 
chemical  analysis  of,  III.  360. 
Sugar  disease,  Iv.  99.    See  DiaMett  sacdiarfne* 

theories  of  the  pathology  of,  iv.  99, 100. 
Suieifitrm  fossa,  II.  630. 533. 
SmUuM  basilarls,  I.  737.  733. 
caroticus.  I.  726. 
cosulls,  Iv.  1036. 
digastricui,  1. 734. 
Eustachianus,  I.  787. 
lachrymalis.  111.  90. 
lateralis,  i.  736. 
longiiudinalls,  umblllcalis,  borlaontalis,  U  729.  735  ( 

til.  161. 
oocipUatIs,  I.  733. 734. 
olfactory,  111.  668. 
petrusus.  1. 733. 
spinusus,  1. 736. 
temporalis,  1.  787. 

transversus,  sulcus  vena  poit«,  IL  538 ;  lil.  161. 
VIdianus,  L  733. 
Sniftkobtprotrie  acid,  I  v.  164. 
Suhfkoprutrie  acid,  Iv.  164. 
SmftkuTt  free,  method  of  determining  the  presence  of,  la 

urgaotc  substances,  lil.  803. 
SilfiMiirfe  add,  action  of,  on  pro'eln.  Iv.  ICI. 
and  on  fibrin,  iv.  166. 
method  of  determining  the  presence  of.  In  organle 
sultstances.  Hi.  b03. 
5«|prr-acromlal  nerve,  lii.  573. 
Supereiita,    See  EpeArows  ;  EgrUdi. 
SupereUiarif  ridge,  i.  789. 
Suptrctltum  aceUbuli,  II.  776.  . 
Supeifieial^  or  subcutaneous,  bursK,  I.  467. 
fa>cla,  i.  316  ;  II.  339.  851.    See  Fasa:!*. 

of  the  neck,  ill.  566. 
temporal  nerve.  I.  749 ;  11. 293. 
SmprrJUiaU's  volae  arterv.  Iv.  TH, 

S9q>erjie»f$  concave,  s.  inflexa,  of  ampulla  of  vestibule,  II. 
538. 
convexa  of  ampulla  of  vestibule,  II.  .^38. 
SmperfBetatUm^  or  second  conception  during  pregnancy,  tl. 

4v9. 
cases  recorded,  11.  469. 
Smpimatiom  and  pronation  of  the  band,  how  effected,  IL 

164. 
Smpimaior  longus  muscle.  11. 63. 1601 
radii  brevis  muscle,  iL  3C9. 

longus  muscle,  I.  217  ;  II.  866. 
Smppmratiom  of  the  ovary,  s^  577. 

of  the  muscular  substance  of  the  heart,  11. 636. 
rithln  bonee.  i.  448. 


symptoms  oil  1. 448. 
on  the  surCsce  or  boiies.  L  448. 
Snpra-acromlal  twigs  of  nerves,  Iv.  571. 
5M|iracUvlcuUr  nerve,  lil.  572  ;  Iv.  753.  755.  818. 
SMpro-maxlllary  nerve,  iv.  648. 
5s^e«orblcular  nerves,  Iv.  647. 
S^«^rbitel  artery,  i.  491. 748  {  til.  93.  786. 
nerve,  i.  74S ;  Itl.  784. 
vein,  iv.  1401. 
Arpra-orbiiar  cerebral  convolutkm.  111.  696. 
Ssi|»r«>orbilary  foramen,  i.  729. 
5si|ire>renal  artery,  inferior,  Iv.  8SX 

media.  Iv.  833. 
superior,  I  v.  8331 
SorRA-niMai.  CancLia,  Iv.  837. 
definition,  Iv.  837. 

I.  the  larger  series  constllated  by  the  differences  of 
form  of  supra-renal  capsules  In  the  anlasal  kf  ug* 
dom,  Iv.  837. 
in  Man,  Iv.  837. 

accessory  renal  capsulce.  Iv.  823.  832. 
In  Mammalia.  Birds,  Reptiles,  and  other  Vei  (ebrata, 
Iv.  838—830. 
II.  minute  structure,  iv.  830. 
cortical  subrtitnce,  Iv.  831. 
constituents.  Iv.  831, 

1.  fine  molccuirs.  It.  831. 

3.  fatty  granules,  Iv.  831. 
8.  nuclH,  iv.  831. 

4.  cells  in  diffcrent  sligisi  of  thdr  develop* 

ment.lv.  831. 
medullary  substance,  Iv.  832. 
btood-vrsaels  In  the  supra^reoal  capsulca.  It.  S33L 
arteries,  Iv.  833. 
veins,  Iv.  833. 
lymphatics.  IIL  S37i  Iv.  88Sl 
nerves,  Iv.  833. 

•tmcture  of  supn-renal  gtaads,  renal  capsn'es, 
glaudola  succenturltfs,  of  birds,  L  348 1  iv. 
884.    See  Atb. 
In  Reptiles,  Iv.  834. 
In  Fiihes.  Iv.  ftS4. 

III.  development,  Iv.  836. 

IV.  ph}siologT.  Iv.  887. 
functions,  Iv.  446. 
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splenic  artery,  1. 195;  !▼.  787 ;  •.  896. 

extremity  of  itomach,  •.  30B. 

omeDtum,  iii.  941. 

plexui  of  nerves,  t.  429. 

vein.  It.  788.  1414;  t.  381. 
Sptcmcaphreaic  fold,  1.  14- 
Spleniui  capitii  muscle,  i.  871 . 

colli  or  cervicls,  i.  871. 
SpomOnUu^  1.  lia. 
^tongei,  iv.  64.    See  Pobifbea. 
Spongia^  a  family  of  Porifera,  I.  6ia|  It.  6S. 

cnaracters  of  the  fkmlly,  Iv.  65. 

cilia,  prolMibility  of.  In,  i.  612. 

**  fecal  oHfices ''  of,  i.  GI2. 

ciliary  motion  of  the  ova  of,  1. 613. 

composition  of  the  texture  of  SponKiaottdnallt,  111.  601. 

nervous  and  muscular  globules  oi  which  lU  texture  ia 
composed,  lii.  601. 

allegea  luminousness  of.  lii.  198. 

mode  of  reproduction  or  the,  s.  6. 

ova  of,  s.  [129]. 
SpongiUa^  a  family  of  Porifera,  iv.  65* 

cnaracters  of  the  family,  Iv.  65. 
^tomgy  portion  of  urethra,  ill.  925. 

^tOHtantouM  generation  of  animals,  ii.  429.  SeeGiNBtATioN. 
Sporangia  in  vegetable  reproduction.  See  Rbpboductiom, 

Vegbtablk. 
Sporea,  vt* geuble  reproduction  by,  •*  283,  el  »eq.    See  Rb- 

pRODrcTioN,  Vbobtabli. 
Sportferous  generation  of  Polygastria,  Iv.  16. 
Amrophylla  of  Equisetacese,  s.  243. 
Spouting  apparatus  in  whales,  i.  680. 

Baron  Cuvier's  deacriptlon  of,  i.  661. 
Spring  in  the  latitude  of  Englaod,  why  a  more  dangeroas 

season  than  Autumn,  ii.  681. 
Springing-beetleM,  ii.  861. 
Spur  of  the  ornithorhynchus,'lil«  406. 

useofthe.  ill.  406,  407. 
Squahu  comubicus,  progressive  developmeDt  of  the  ve- 
sicles of  the  testis  of,  iv.  453. 
SquameUa^  a  genus  of  Rotifera,  Iv,  406. 
SquamipenneM^  a  familr  of  Fishes,  ill.  956L 
Squamout  portion  of  tne  temporal  bone,  1,  734. 
Siquamoua  suture,  1.  737. 
Squirrel  (Sclurus),  anatomv  of  the,  Iv.  870,  ei  teq. 

spermatoioa  of  the  squirrel,  Iv.  475. 
Squirrel,  flying  (Pteromys  voUtana),  anatomy  of  the,  iv. 

868,  et  $eq. 
Stag,  effect  of  castration  on  the  growth  of  the  horns  of  the, 

ii.718. 
Stag'beetle  (Lucaniu  cervos),  ii.  861,  note. 
Standing,  effect  of  long-continued,  on  the  veini  of  the  leg, 

ill.  128. 
Stapedius  muscle,  II.  649. 

functions  of  the,  11.  674. 
Stapelia,  or  carrion-flower,  iv.  700. 
Stt^i,  or  stirrup-bone,  ii.  547, 648. 

ligamentum  annulare  baaeos  stapldii,  U.  648. 

development,  IL  660. 

muscles  of  the,  11.  649. 

functions  of  the  mutcle,  iU  674. 

functions  of  the  stapes,  ii.  573. 

abnormal  conditions,  11.  661. 
StopAy/mi'dr,  IL  859. 
Stapkwloma  pelluddum,  II.  177. 
Star-fltk,  ii.  il ,  et seq.t ill.  637;  iT.850.  See  Bchinodbbmata. 

muscles  of  the,  lii.  A37. 

nervous  system  of  the,  ill.  602. 
Starch  of  com,  s.  393. 
Starvation,  colliquative  diarrhoea  in  casea  of.  ill.  762. 

causes  of  the  foetid  odour  of  animals^eduoed  by  starrm- 
tlon,  lii.  752. 

commencement  of  decomposition  of  the  body  before 
death  from,  ill.  152.  153. 
Stati*tie$,  note  on  the  term,  Iv.  803,  note. 
fliTATimcs,  MauiCAL,  iv.  601. 

rieral  remarks,  iv.  801. 804. 
of  facts  considered  as  tlie  elements  of  itatistkal 
Inquiries,  Iv.  804. 
phenomena  of  varying  intensity,  I  v.  801. 
events  brought  about  by  a  multltode  of  eanaea,  Iv. 
MM. 
2.  of  the  average  and  extreme  results  dedoMd  from  ob- 
servation, Iv.  806. 
of  extreme  values  derived  from  observation,  iv.  813. 
StatiMties,  vital.    See  Vital  Statisticb. 
Statobfasti.  winter  egg.  or  hybematlng  ovum,  of  animals,  •. 

[117].  [1191,  [127].  [128]. 
Stearine,  I.  59. 
SteMloffM.  1.  68 ;  It.  97. 
SteatomatouM  deposits,  t.  231,  832. 

concretions  of  pancreas,  s.  110. 
Steemtrup,  alternating  generations  of,  s,  II.  34. 
the  "  nurse  **  of  Sceemtmp,  s.  31.  87. 
parthenogenesis,  s.  87. 
Stellate  ligament,  I  v.  1032. 
Stellated  vessels,  ill.  IfA. 

Steno,  duct  of.  or  duct  of  the  parotid  gland.  It.  423. 1404. 
Stmonia,  a  genus  of  Ifyriapoda,  ill.  546.  et  »tq, 
Stenopt,  a  genus  of  Quadrumana,  Iv.  214,  et  teq.    See  Qoa* 
nainiANA. 
characters  of  the  genua,  1^.  214. 


Stenlor  Roeselll,  Iv.  7. 
Stepkanoeerot,  a  g#nus  of  Bfllltoa,  !▼.  403. 
•  ■       Bichomii,  Iv,  403. 
Stepkamope,  a  genus  of  Rottfen,  iv.  406. 
Steppet  of  High  Asia,  cbamctcn  of  tbei 

iv.  1361. 

Sterebmintka,  a  class  of  paraaUic  aniaala.  IL  111. 
digestive  organa  o<  the,  a.  296L 
arrlte  condition  of  the  ntnoi  i 

in.  Ul.  634. 
generative  organa  of,  II.  410. 
Stereoeeopet  the,  Iv.  1460. 
Sternal  labia  of  Arachnida,  U  283. 

nerves,  Iv.  763. 
Stemapeis  thalassemoldes,  ova  of.  a.  flSQ. 

i.4H3.7M;yL 


&ms(Mdeldo.mastoid  miucle.  i.  4HS.~7M;  UL  i«3:  Iv.klT. 

action  and  relatlona,  UL  565, 
SVlmso-costalis  muscle,  iv.  1066. 

action,  Iv.  1065. 
Aemo-byold  mosdea,  L  483  ;  II.  861 ;  ifi.  ML  186. 10 ;  if . 

1022;  S.259. 
Slermh-hpM  braneh  of  ninth  pair  oTi 
Slemo-mastoid  muscle,  I.  749 ;  IL  861. 

artery  for,  i.  488. 
SCmso-thyroid  muscle,  1. 483. 
SlmM-thyroid  muscle,  ii.  861 ;  UL  106.  80;   Iv.  tee . 

s.259. 
5lenianis,iv.I092. 

position  and  site,  Iv.  1022. 

aurfhoe,  anterior  or  cutaneooa,  Iv.  I02S. 

posterior  (mediaadoal  or  cwriiacX  !«•  I88t 
borden  of  the  stemom,  iv.  lOtt 
extremis,  clavicular,  iv.  100. 

inferior,  iv.  1023. 
connexions,  Iv.  100. 
structure,  Iv.  1023. 

ligaments  of  the.  Iv.  100. 
development  or  osaifleatlon  of  the  slaiuum,  Iv.  MB. 
osaifleation  of  the  flnt  piece,  Iv.  lOSt. 

of  the  body,  or  seooind.  Ihii^  and  favth  fsan. 

iv.  1024. 
mlon  of  the  pofaito  of  oasiflcatlan  «r  iha  Mr  •' 

Ui«  sternum,  !▼.  1024. 
oeslflcation  of  the  xiphoid  ainuiiiHs.  Iv.  101 
condition  of  the  ateraum  Inemphyaeaaa  nt  cha  tmq^  H. 

1038. 
movements  of  the,  in  rceplratioii.  It.  334. 
Stick/did  of  red  AIgs,  s.  01. 
Stieta  pulmonaoea,  organs  of  reprodocciatt  at,  a.  20. 


i.m 


Stftmata,  or  reaplratory  organa  of  the 

peritrema  o^  1. 204, 206. 
St/lUngid,  or  Ullow.tree  of  Chfam,  L  6«. 
Stimuia$Ue,  considered  aa  feod,  a.  386 
action  of,  on  the  heart  and  drcur 
StimmU  of  muscular  contraction,  i.  717 ; 
remote,  ill.  521. 
immediate,  ill.  01. 
ofnerTea,llL70K. 

BMOtal  stimuli.  III.  720  K. 
physlal  stimuli,  Ul.  70  K. 
eflfectt  of  the  Galvanic 
AAvoTthe  bee,  11.992. 
Stfrn^bone,  or  stapes.  II.  647, 648. 
•tapedlua  muscle,  il.  649. 

functlona  of  the  moade,  lU.  674. 
development,  II.  660. 
abnormal  conditions.  Ii.  01. 
lUnetlona  of  the.  il.  673. 
Stomacb  amo  IirrBanNB,  a.  283. 
deflnltiott,  s,  294. 
Coomarative  Anatomy,  s.  288. 
uiftiaoria,  a.  296. 

Gregarlna  and  Opallna,  a.  20. 
Polygattria,  s.  286. 
Rotliera,  s,  296. 
Bntoio^s^  296, 

fi.  Cestoid  and*~ 
y,  in  ouny  riealHii 
ceding,  s.  I8S. 
PolypUiwa,  s.  286. 
in  HydrsF,  s.  20. 
In  the  Actlnis,  s.  296. 
In  the  compound  polypi,  a.  2M 
in  the  tubulaHan  pelypi,  il  01 
In  the  dlio-hrBBcUaie  polyp, 
Acaleph»,  a.  297. 
Echtaiodermata.  a.  28V. 
Hdoihurte,  a.  07. 
Aondlda,  s.  297. 
EpIaoa,  s.  20. 
Crustacea,  s.  288. 
Inaecta,  a.  20. 

stomach  In  the  larva,  a.  29a. 
In  the  pev4hct  Inaeclt 
the  Intlttvlea  or  cvefi,  a.  1 
the  glxaard,  a.  20. 
the  stomarh,  a.  288. 
AracbnMa,  a.  286. 

Acari,  or  mitea,  a.  299. 
Arand,  or  spiders  fevper,  1 1 
a.  8ii» 
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Stomach  ako  IfrrimHi,  eomp.  anat.— isMiMMMitf. 
Mollutca.i.  S99. 

TunlcaU,  i.  S99. 

Brachiopoda,  t.  S99. 

Lamellibrmnchlau.  i.  S99. 

Gasteropoda,  0.  S90. 

Fteropoda,  •.  S99. 

Cepbakipoda,  •.  S99. 
Fitbca,  c  800. 

CMophafus,  ••  aOO. 

stomach,  s.  800. 

lotastine,  s.  300. 

aopandlces  pyloric*,  1.  800. 
BapCflcs,  i.  800. 

oMophaf  us,  s.  800. 

stomach,  s.  800. 

intestine,  s.  800. 

ia  the  Batrachian  reptiles,  s.  801. 
Ophidian  reptiles,  s.  801. 
Cbeloniao  reptiles,  s.  801. 
Atw,  s.  801 . 

stomach,  s.  801. 

flssophagus,  s.  801. 

Ingluvies  or  crop,  s.  301. 

proventriculus,  or  proper  stonaeh,  s.  801. 

Stsard,  s.  801. 
itestine,  s.  801 . 
Mammalia,  s.  801. 
CamtTora,  s.  808. 
loseetlvora,  s.  809. 
Cheiroptera,  s.  SOS. 
Pteropus,  s.  802. 
Edentata,  s.  802. 
Rinnloantia,  s.  802. 
Pachjdermata,  s.  80S. 
Solipeda,  s.  808. 
Rodentta,  s.  808. 
Manuplalia,  s.  80S. 
Moaotremeta.  s.  801 
Cctaeea,  s.  804. 
Quadnimana,  s.  804. 
general  remarks,  s.  804. 

lAiseoee  of  all  dicestlTe  carltf ,  t.  804. 
alraplea  form  or  the  digestive  organ,  as  In  the 

hydrlform  poljp,  s.  806. 
eoroplex  digestive  organ,  s.  805. 
Human  Anatomy,  s.  807* 
cardU,  11. 10. 
Df  lorus,  iL  10. 
In  Infoncy,  i.  (58. 
atosnach,  s.  8OII. 
form,  s.  308. 
dimensions,  s.  80flL 
attachment,  s.  308i 
•Ituatioo,  s.  309. 

serous  coat.  111.  948 ;  s.  809.     See  also 
Pbmtonruii  :  and  Sbboos  Mmaisiin. 
mttscttlar  coat  or  s.  810. 
longitudinal  layer,  s.  811. 
transverse  or  circular  flbret,  t.  811. 
oblique  layer,  s.  811. 
movements  of  the  stoanach,  s.  81 1. 
In  the  lasting  state,  s.  818. 
at  the  commeoeemenk  of  digestion,  •. 
812. 

a.  when  a  large  quanUtj  of  food  is 

hastily  swallowed  without  masti- 
cation, s.  812. 

b.  when  a  small  quantity  of  liquid  ft>od 

is  taken,  s.  812. 

c.  when  in  the  ordinary  state  of  modo> 

rate  distension,  with  food  pro- 
perly prepared  by  mastication,  s. 

in  the  later  stage  of  digestion*  li.  9 ;  •.  814. 
action  of  the  pylorus,  s.  815. 
simple  emctsiuon.  or  belching,  a.  SI61. 
regurgitation,  s.  816. 
vomiting,  s.  81& 
ramination,  s.  819. 
wneoos  membrane,  s.  890. 
rugsr,  s.  820. 
stomach  tubes,  s.  890. 887. 

limitary  or  basement  membrane  whidi 

forms  thes#  tubes,  s.  321 . 
contents  of  these  tubes,  s.  821. 
tubes  of  the  cardiac  extremis  la  the 

dog,  s.  822. 
tubes  at  thepyloric  extremity  of  Ibo 
organ,  s.  S2x. 
lenticQlar  glands,  s.  884. 
matrix,  s.  n4. 
arteries  of  the  stomach,  s.  tn. 

arteria  coronarla  ventrlculi,  or  proper  gas- 
tric artery,  s.  825. 
the  CBsophagiml  and  gastric  bna^ea, 

s.  896.  

arteria  hepatlea,  s.  896. 

gastro-doodeoalis  branch,  s.  396. 
gattf  o.^ploica  dextra,  s.  896. 
pancrvatlco-dttodeoalls  branch,  ••  896. 
arteria  pylorlca,  s.  826. 


STOMAca  Ai«D  Iinmwi,  human  anat.  —  eomlimmed* 
arteria  splenica,  s.  826. 
gastro-epiploka  sinistra,  t.  827. 
vasa  breria,  s.  827. 
veins  of  the  stomach,  s.  827. 

vena  pylorlca  superior,  s.  827. 
vena  gastro-epiplolcn  dextra,  s.  827. 

sioistrat  s.  827. 
capillaries,  s.  827. 

changes  In  the  stomach  during  digestion,  i.  898. 
gaftrlc  Julc«,  s.  828. 

its  physical  properties,  s.  829. 
specific  gravity,  s.  399. 
quantity,  s.  88a 
its  cberolcal  com|)osltioo.  s.  3801 
the  gastric  acid,  s.  830. 
salts  of  the  gastric  Juice,  s.  889. 
its  organic  substance  or  pepsioe,  s. 
882. 
action  of  the  gastric  Juice,  s.  888, 884. 

peptone,  s.  836. 
process  of  secretion,  a.  837. 
small  intestine,  s.  339. 
duodenum,  s.  840. 

superior  transverse  or  hepatic  portion,  a. 

descMidhig  or  vertical  portion,  s.  841. 
inferior  transverse  portion,  s.  841. 
Jejunum  and  Ileum,  s.  841. 
muscular  coat,  s.  842. 
movements  of  the  Intestine,  s.  842. 
perisUUIs,  s.  842. 
antiperistalsis,  s.  845. 
mucous  membrane  of  the  small  intestino»  a. 
845. 
valvulsB  connlvcntcs,  s.  846. 
Intestinal  tubes.or  follicles  of  liebcikaahn, 

S.  846. 
villi,  s.  850. 

epithelium  of  the  villi,  a.  851. 

the  basement  membrane,  s.  851. 
blood-vessels  of  the  villi,  s.  S51. 
lacteels  of  the  villi,  s.  852. 
muscular  constituents  of  the  villus,  a. 

853. 
elianges  in  the  villi  during  dlgastion, 
S.3.V. 
intestinal  follicles,  s.  866. 
agminate  follicles,  s.  896. 

capsule  of  the  follicle,  a.  8S6. 
vessels  of  the  follicle,  s.  846. 
contents  of  the  follicle,  s.  359. 
function  of  the  agminate  foiUdea, 
s.  3-^9. 
soliUry  follicles,  s.  860. 
racemose,  or  Brunn*B  glands,  a.  861. 
large  intestine,  s.  862. 
slse  and  shape,  s.  862 
cacum  (formerly  the  blind  gut),  s.  861 
situation  of  the  cacum,  s.  868. 
its  shape,  s.  863. 
serous  covering,  s.  868. 
mucous  membrane  of  the  OBcam,  a.  868. 
apertures  of  the  cacum,  s.  86IL 
the  lleo-cacal  val? e,  s  868. 
vermiform  appendix,  s.  866. 
colon  (formeny  the  areat  gut),  s.  868. 
the  ascending  colon,  s.  865. 
the  transverse  colon,  s.  86S. 
the  descending  c<rfon,  s.  865. 
the  sigmoid  flexure,  s.  865w 
appendices  epiploica,  s.  866.  * 
movement  or  the  large  Intestine,  i.  866. 
mucous  membrane  of  the  colon,  s.  8681. 
rectum,  s.  868. 

the  three  portions :  the  flrat,  or  obUqae 
sesment,  s.  868. 
middle,  or  arcuate  segment,  s.  86Bl 
third,  or  terminal  portion,  a.  869. 
atrocturo  of  the  rectum,  s.  869. 
muscles  of  the  anus,  s.  869. 

sphincter  ani  Intemus,  s.  869. 
sphincter  anI  extemus,  s.  869. 
levator  aol,  s.  869. 
Bwvements  of  the  rrctum,  a.  870. 

defacation,  s,  370. 
mnoons  membrane  of  the  ractnm,  a.  871* 
faces,  s.  872. 

physical  properties  oC  tho  tecaa,  s. 

873. 
odour  and  cokrat.  ••  878. 
quantity  evacuated,  s.  374. 
specific  .^ravlty  of  the  faoea,  a.  874. 
mechanical  oompoeltlon  of  the  faces, 

S.874. 
chemical  emnpoaltion,  ^  878. 
tateatinal  gases,  s.  876. 

1.  air  may  be  Introduced  Into  the  Intestfaial 

canal  from  without  the  body,  s.  96. 
X  gaaes  may  be  developed  In  the  allmen* 
tary  canal  fh>m  the  dceompoeltion  of 
the  food  which  It  contains,  s.  877. 
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8.  it  has  been  luppoaed  that  gases  are  set 
free  in  the  Intestinal  canal  by  a  kind  of 
secretion  or  transpiration  from  the 
blood,  a.  377. 
4.  probable  source  of  intestinal  gases  pre- 
sent  in  diseased  subjects,  s.  ;t78. 
arteries  of  the  intestines,  i.  379. 

superior  mesenteric  artery,  s.  879. 
inferior  mesenteric  artery,  a.  880. 
veins  of  the  intestines,  s.  39D. 

superior  mesenteric  vein,  s.  381. 
inferior  mesenteric  vein,  s.  881. 
food.  s.  382. 

nature  of  the  food,  sl  881 

milk,  s.  884. 
constituents  of  food,  a.  884. 

1.  protein  compounds,  s.  884. 

2.  nydro.carboiM,  s.  386. 

8.  hydrates  of  carbon,  a.  886. 
4.  water,  s.  387. 
6*  salto,  s.  388. 
Tarieties  of  food,  s.  888L 
animal  footi,  s.  389. 
fist,  s.  390. 
blood,  s.  391. 
brains,  s.  391. 
gUnds,  s.  391. 
bone,  s.  391. 
eggs,  s.  391. 
Tarieties  of  milk,  •.  891. 
butter,  s.  392. 
cheese,  s.  3ii3. 
TegeUble  food,  s.  8^.  893. 
corn,  s.  393. 

proteinous  constituent,  a.  893. 
amvlaceous  constitueut,  s.  393. 
hycfrocarbons,  a.  893. 
salts,  s.  893. 
leguminous  seeds,  s.  394. 
potato,  a.  394. 

succulent  vegetables,  i.  398. 
seasonings,  s.  395. 

chloride  of  sodium,  or  common  salt,  t. 

395. 
acids  and  acrid  substaocei,  a.  398. 
stimulants,  s.  395. 

tea  and  coffee,  s.  896. 
alcohol,  s.  396. 
dietaries,  s.  396. 

relations  of  digeation  to  nutrition  generally,  s. 
897. 
prehension,  •.  397. 
mastication  and  insallTatton,  i.  897. 
deglutition,  s.  39«. 
gastric  digestion,  s.  898. 
intestinal  digestion,  s.  398. 
the  bile,  s.  399. 
development  of  the  alimeotanr  canal,  s.  401. 
Abnormal  Anaiomy  of  the  stomach  and  intestine,  s.  408. 
malformations,  s.  408. 

1 .  those  which  appeur  to  depend  on  an  arrested 

or  deficient  development,  s.  403. 
3.  attended  by  an  excess  of  siae,  s.  403. 
3.  only  referable  to  errors  of  development,  the 
causes  of  which  are  unknown :  or  to  mal- 
formations of  adjacent  parts,  ••  404. 
morbid  conditions— sice,  s«  4U4. 
constriction,  s.  404. 
dilautiou,  s.  405. 
thickness,  s.  40ft. 
changes  in  the  situation,  a*  405. 
torsion  of  the  intestine,  s.  406^ 
iotus-susceptlon,  s.  406. 
abnormal  conditions  of  its  teature— softening, 
S.407. 
hypersemla,  a.  408. 
hsnnorrhage,  s.  409. 
inflammation,  s.  410. 

catarrhal  Inflammatioii,  i.  410, 
puriform  inflammation,  s.  411. 

croupy  or  diphtheric  inflamma- 
tion, s.  411. 
acute  gastritis,  s.  414. 
dysenteric  iuflammatlona,  a.  415. 
ulcer^ion,  s.  416 

ulcer  of  the  stomach,  •.  416. 
ttentery,  s.  418. 
hypertrophy  s.  418. 
polypi,  s.  419. 
calculi,  iv.  83. 
tubercle,  s.  419. 
cancer  of  the  mteaiinal  canal,  i.  480. 

of  the  stomach,  s.  421. 
stricture  of  the  Intestine,  s.  428. 
nerves  of  stomach  and  hsteatine,  a.  464.    See  Sym- 

PATMiTic  Kaavs. 
eflbcta  of  the  lesion  of  the  vagi  upon  the  secretion 
of  mucus  upon  the  inner  surface  of  the  sto- 
mach and  Intestines,  ill.  900, 
and  upon  rapidity  of  absorption  from  the  inner 
•urCaoe  of  the  stomach,  ill.  901. 


Slomaek  of  the  horse,  Iv.  782. 

of  Fishes,  iii.  981. 

of  HudentU,  Iv.  866. 

of  Keptilia,  Iv.  296. 

of  Kuroliiantia,  li.  II ;  s.  535. 

of  Camlvora,  1 .  478.    See  CaamvoaA. 
StaHe,  operations  for  the.    See  Litkatamtg. 
ZivfXit,  or  maternal  afTectlott,  gesMral  iaal  canae  e^.  tu  \u 
Stoaaiea^  a  genus  of  Hyriapoda,  iii.  546,  cTskw. 
Straigkt  sinus,  iii.  681. 
StrtUU  of  the  pelvis,  s.  127. 
Strangulated  nemia.    See  Haama. 
StrangmiatioM,  death  by,  appenraaee  of  thm  hady  alter.  L 

259. 
Strength  of  the  human  body  at  diflhrant  ^as,  L  74. 
Strepti/ttera,  an  order  of  Insccta,  U.  866 

charMcters  and  habits  of  the  otdar,  Ik  868. 

anomal«»us  structure  of,  ii.  866b 
Stricture  of  tlie  intestine,  s.  428. 

of  the  oesophagus,  iii.  761. 

of  the  urethra,  lU.  925  ;  Iv.  1860. 
spasmodic,  iv.  |26it. 
permanent  Iv.  1260. 

varieties  of  Mrmanest  aCrictara^  iv.  12Gft. 

causes  of  stricture,  fv.  1862. 
in  females,  iv.  I2G6. 
Strigamia^  a  genus  of  Myriapoda,  Hi.  5C7. 
Stromal  and  non-atronoal   fbrmatkma. 

ADVBNTITIOOa. 

Strougglug  armatus,  a  species  of  pnraaitic  wona,  iL  117. 
ova  of,  s.  [123]. 

dentatus,  ii.  l/l. 

gigas,  a  parasite  of  the  orlnarr  orgaaa,  ft.  121, 1& 
129,  130. 
nervuua  system  of  the,  ill.  607. 

horrldus,  a  parasite  fuuud  in  the  wat^r-hea,  fl,  IIT. 
Struma,  characters  of  the  urine  In,  iv.  liSt^ 
Strjfcknine,  eflbcts  of,  on  paralytic  limba,  IsL  SIL  48. 

its  peculiar  Influenoe  upon  the  apinal  cord,  uL  711 0. 
eflhcts  of  ether  on  animals  poiMMMd  hv  atnvhaxe. 
Iii.  721  H. 
Sturgeon^  skeleton  of,  ill.  96& 
StmHimid^,  a  famUy  of  Flahea.  III.  956*  et  ae^ 

characters  of  the  family.  111.  966. 
Stge,  or  hordeolum,  ill.  83. 
Stjfb'  of  animalcules,  iv.  6. 
Stgio-gloum  muide,  i.  734 ;  III.  868. 

action  and  relations.  III.  565. 
Stglo-kgoid  Ugamcnt,  1. 734. 

muscle.  U  784 ;  ill.  105.  564. 

action  and  relations,  iii.  564. 

nerve.  111.  904  ;  iv.  547. 
Stglamattvid  artery,  11. 548.  586. 

foriimeo,  L  734. 
S<|flp*mun/fayy  ligament,  1.734;  U.  214;  iv.Siai 
S^'pkanfmgem$  muscle,  i.  734  ;  lU.  947. 

relatiotts  and  use,  ill.  947. 
Styloid  process,  i.  784 ;  Iv.  1506. 

ofuina.  11.  168,164. 

of  temporal  bone,  L  727,  718. 
Stulopidic,  a  family  of  Insects  of  tlM  orfler  ITliipahi'"  ^ 

Stglopi  Spend!,  ii.  86^.. 
Sub-arwdnoU  Boid  Ul  641. 
space,  posterior,  liL  638. 

effusions  into  the,  lit  716. 
SuacLAviAN  ABTsaiaa,  1. 110.  880;  UL  110.  577,  S?l:  t«. 
814. 
subclavian  vein,  Iv.  818. 

first  stage  of  the  right  subclavian  artcsy,  Iv.  8XX 
anterior  relatiuns,  I  v.  «15. 

a.  right  vena  ionominata,  Iv.  815. 

h,  liiiemal  Jugular  vein,  iv.  6I&. 

c.  vagus  nerve,  iv.  819k 

4.  cardiac  flhuaenla  of  tha  iisnilhslir  mrm 

i«.  815. 
r,  phrenic  nerve,  iv.  81 6^ 
/.  vertebral  vein.  iv.  815. 
first  Btajte  of  the  left  snbcuvlaa  aitevy,  Iv.  816^ 
relations.  Iv.  816. 

diflerenoes  between  the  right  a~d  tW  1>4  ei^ 
davian  arteries  In  their  first  stagr.  iv  »  ~ 
lenfth,  IV.  816. 
position,  iv.  816. 
direction,  iv.  816. 
relatloas,  Iv.  8161 

iv.  K16. 


a.  pleura,  ii 
h.  veins,  iv.  616. 


1. 


1. 
8. 


satellite  vein  of  the 

viao,  Iv.  816. 
totemal  ii^iaUr  vein.  Iv.  51C. 
vertebral  wia,  Iv.  M6b 
c.  ncrvca»  iv.  816. 
tf.  thoracic  dact  and  omaphs^ni,  iv.  tlc; 
subclavian  arteries  In  their  secead  st%r**  >*•  *^^» 

anterior  relathma,  Iv.  8)7. 
subclavian  artery  In  its  third  dtagOt  i'*  5l7. 

anterior  relMiona,  Iv.  818. 
anomalies  In  the  origm  of  sohclavlaa 
I.  the  right  aubi  Uvlan,  iv.  l»l«. 

a.  may  occupy  the  ttaml  pealliia  of 
miaale  artery,  Iv.  8li» 
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Subclavian  Aktbiiu  —  contmuetl.' 

b.  may  be  tho  second  to  numerlcml  order  of 

tbe  braachat  of  tba  arcb,  iv.  818. 

c.  roaj  be  tbe  ibird  of  the  braocbe*  of  tbe 

arcb.  It.  81ft. 

d.  may  be  tbe  last  braoch  of  the  aorta,  It.  818. 
r.    sometimes  arises  below  tbe  arch,  It.  818. 

t.  the  Irft  subclaTlaa  artery.  It.  819. 

•.  sometimes  more  approximated  than  usual 

to  tbe  origin  of  the  left  carotid,  iv.  819. 
b,  iu  origin  sometimes  fused  into  that  of  tbe 
left  carotid.  It.  819. 
bnaehes  of  the  subclaTlan  arteries.  It.  819. 
Tertebral  artery.  It.  819. 
origin.  It.  «19. 
relatiuna,  It.  8i20. 
branches,  It.  82  i. 
basilar  artery.  It.  WXk 

origin  and  rekitioiu.  It.  8S0, 811. 
bianchvs,  It.  821. 

Tarieties  occasionally  obsarrable  in  the 
Tortebral  acierlts.  It.  8^ 
I.  oforigin.  It.  82'i. 
%  of  siSe,  It.  839. 
&  of  course  and  rrUtioos,  It.  8SS. 
Tertrbral  vein.  It.  Wit. 
mammary  artery,  ioUrnal,  It.  883. 
origin  and  course.  It.  832. 
branches.  It.  83*1. 
Tarieties,  It.  8^. 
thyroid  axis.  It.  833. 
branches,  iv.  tstS. 

1.  iuierior  thyroid  artery.  It.  K33. 
origin  and  course.  It.  833^ 
anterior  relations,  iv.  833. 
branches  of  inferior  thyroid.  It.  824. 
«•  arieria  cerTlcaUs  ascendcns.  It. 

834. 
A.  descending  branches.  It.  831. 
c  terminal  or  thyroid  branches, 

834. 
3.  supra-scapular  artery.  It.  834. 
9.  arteria-transversalis  colli.  It.  834. 
cerTicalts  superbcialis,  iv.  8*24. 
arteria  cervlcalis  profunda,  iv.  834. 
Intercostal  artery,  superior,  iv.  834. 

origin    and    course  of   these   arteries.    It. 
834 
operative  proceedings.  It.  835. 
first  stage,  Iv.  8:c&. 
second  stage.  It.  836. 
third  sUge,  iv.  837. 
Ar^dflv/M  vein,  ill.  578;  It.  818. 817. 1407. 
origin  and  course,  iv.  1407. 
collateral  branches,  iv.  1408. 
Swb€ia9m»  muscle,  I.  S(SO ;  Iv.  785. 
bmbam/mnctitU  ecchyroosis,  ill.  85. 
S^beuianemu  cellular  Ussue.  i.  3*.  216.  367. 
of  the  cranium,  I.  747. 749.  6x8. 
elbow,  11.  63. 
hand,  ii.  534. 538. 
SmbaOaneinu  or  superficial  burs*,  i.  467. 

veins,  It.  IS<47. 
Smbimgmal  artery,  L  486 ;  It.  1 141. 
fOMa,  II.  314. 
gknd,  11.314;  It.  434. 

positioQ,  form,  and  dimensions.  It.  435. 
ducts  ol  (he  sublingual,  it.  435. 
arteries,  veins,  nerves,  and  lymphatics,  It.  48ft. 
'     veins,  ill.  173;  It.  1414. 
SmbmmMiHarg  fossa,  IL  314. 
gland,  iv.  434. 

position,  form,  and  dimensions.  It.  431. 
excretory  canal,  or  AVharton's  duct.  Iv.  434. 
arteries,  veins,  nerves,  and  lymphatics,  It.  431. 
Smbmiemimi  artery,  L  486L 

Tein,  It.  1404. 
gmbceeipHml  fossa,  t.  367. 
DorTe.  iii.  658.  707. 

postarlor  braoch.  It.  750. 
Smb  perilomeat  cellular  tissue,  L  10. 
Hisiisc,  or  obturator,  groove,  s«  1 W, 
figameitt,  or  ligamencum  arcuatum,  s.  136* 
ossification  of  the,  s.  307.  705. 
fovea,  ti.  510. 
Sm^tempmimr  artery.  It.  436. 
Ibesa,  il.  157. 
muscle.  U  363;  lv.75&. 
Dcrres,  It.  765. 
Inferior.  L  361. 
•unerior,  1. 361. 
Telns,lT.  1407. 
Tessels.  1. 359. 

perforate  antlca,  Ul.  731. 
Iii.  673. 
SmUmitmi  teodinum,  1. 61. 
SmectUemt  TMetables,  oonsldered  as  food,  i.  395. 

chemkalcomposf  tloit  of,  s.  395. 
tfsnecsu  Uchry mails,  iii.  Kg. 


SmgMT,  properties  of,  as  food,  11. 14 ;  si  3811 

natural  and  artlfliial  cooTeriiou  of  gum,  starch,  and 
llgnln  imo,  Ui.  153. 


method  of  determining  tbe  presence  of,  In  organic 
substances,  iii.  796. 
quantiutiTe  analysis  of,  Ui.  799. 
ofmllk,  iii.  860. 

qualities  of,  ill.  360. 
chemical  analysis  of,  Ul.  3G0. 
Smgar  disease.  It.  99.    See  Dmbete*^  sacchartaie* 

theories  of  the  pathology  of.  It.  99,  lUO. 
Suieifimm  fossa,  11.  530. 533. 
Suiemt  basilarls,  I.  737.  783. 
caroticus,  I.  736. 
cosulis,  iT.  1036. 
digastricus,  i.  734. 
Eustacblanus,  I.  737* 
lachrymalis,  III.  90. 
lateralis,  1.  736. 
longiiudlnalis,  umblUealis,  boriaontalis,  k  739.  735; 

III.  161. 
occipitalis,  1. 733. 734. 
olfactory,  iti.  668. 
petrosus,  i.  738. 
spinusus,  i.  736. 
t<'mporalis,  t.  727. 

transversus,  sulcus  Tens  port*,  IU  598 ;  iii.  161. 
Vidlanus.  17331 
Snlnkobiftroteie  acid.  It.  164. 
Smhtbaprotric  add.  It.  164. 
Smlpkur,  free,  mKbod  of  deteimlnlng  the  prcseoea  of.  In 

organic  substances,  iii.  803. 
Smlpkurie  acid,  action  of,  on  pro'ein,  It.  161. 
and  on  fibrin.  It.  166. 
method  of  determining  the  presence  of.  In  organic 
substances,  Iii.  803. 
Ssiper-acromial  nerve,  iil.  573. 
Supereilia.    See  E^browi  ;  Egelidi, 
Superciiiary  ridge,  I.  739. 
Suf/erriitum  acetabull,  11. 776.  . 
Smperjldalt  or  subcutaneous,  bar*«,  I.  467. 
fiuda,  1.  316  ;  11.  339.  851.    See  Fascia. 

oftheneck,  ill.  566. 
temporal  nerve.  I.  749 ;  11.  893. 
SuprrJIcialu  volae  arterv,  It.  3:e3. 

Sweperjieifa  concaTa,  s.  inflexa,  of  ampulla  of  Testlbule.  U. 
538. 
conTeza  of  ampulla  of  Testlbule,  II.  .V38. 
Smpeffoetatkm^  or  second  conception  during  pregnancy,  II. 

469. 

cases  recorded,  11.  469. 
SuaimatUm  and  pronatioo  of  the  hand,  bow  effected,  IL 

164. 
SwitimMor  longus  musde,  II.  63. 16QL 
radii  brcTls  muscle,  il.  3G9. 

longus  muscle,  I.  217  ;  II.  865. 
SmppmraiMm  of  the  OTary .  s.  577. 

of  the  muscular  stibetance  of  the  heart,  11. 06. 
within  bones,  i.  448. 

symptoms  o^  1. 448. 
on  the  surCMe  of  boiies,  L  448. 
^tmra-acromial  twigs  of  nenres,  iv.  671. 
S«^«.cUvlcular  nerve.  Iii.  578 ;  It.  753.  755.  818. 
Siqf»r«-msxlllary  nerre.  It.  548. 
Ssii^e-orblcular  nerTes.  It.  547. 
SM»ra.orbltal  artery.  I.  491.  748  {  ill.  93. 786. 
nerTe,  I.  743;  U1.784. 
Tein,  iT.  I4(M. 
Ar|W«-orbitar  cerebral  cooTolotloD,  111.  C96. 
Sw^a-orbitary  forameti,  i.  739. 
Ssi^ra-renal  artery,  inferior.  It.  833. 

media,  iv.  833. 
superior.  It.  83SL 
SopaA-iiKAt.  CArscLia,  It.  837. 
defluition.  It.  887. 

I.  tbe  larger  series  constituted  by  tbe  differences  of 
form  of  supra-renal  capsules  In  the  animal  king- 
dom. It.  837. 
to  Man,  It.  837. 

accessory  renal  capsules.  It.  823.  833. 
In  Mammalia,  Birds,  BcpUles,  and  other  VeitcbFata, 
It.  838—831). 
II.  minute  structure.  It.  830. 
cortical  sub»tuice,iT.  831. 
constituents,  Iv.  831, 

1.  fine  molecules.  It.  831. 
8.  fatty  granulce.  It.  831. 

3.  nuclei.  It.  831. 

4.  cells  in  dlffsrentstsffss  of  their  dcTclop- 

ment.  It.  831. 
medullary  substance.  It.  833. 
blood-vrssels  in  the  supr»*raoal  capsiilea.  It.  833L 
arteries,  Iv.  833. 
veins.  It.  833^ 
lymphatics,  lit.  337;  It.  8SSc 
nerres.  It.  838. 

Buuctare  of  supra-renal  gbuHls,  renal  capsu'es, 
ghuidulc  sueceoturiAUB,  of  birds,  L  348 ;  It. 
834.    See  Avn. 
In  RepUles,  It.  834. 
In  Fiahes,  It.  834. 

III.  derrlopmeni,  Iv.  836. 

IV.  pbysiology.  It.  837. 
functions,  It.  445. 
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Supra-renal  Tehi,  Iv.  833.  HIS. 
5«/rra-scapnlar  artery,  Iv.  43ft.  8S4. 

branchei.  It.  43&. 

origin  and  relations.  It.  834. 

nerre,  Iv.  434. 755. 
Supro-tpiiial  artery,  !▼.  485. 
5i^ra*tpinata  Toita,  il.  157. 
SlMtpra-apiDRtUf  muscle,  ir.  434. 
Si^ra-ipioous  ligaments,  s.  181. 
Stipra-trocheator  nerve,  i.  748. 
5t9M-a-trochlear  nerve,  li.  380 ;  iU.  93. 784. 

palpebral  and  frontal  branches,  U.  280. 
Sural  veins,  ir.  144. 

Sttt  genus,  anatomy  of  the.    See  Pacrtdbbmata. 
8tu  Unratus,  anatomy  of  the,  ill.  861,  et  »eq.    See  Facht- 

DKRMATA. 

•crofa,  anatomy  of  the,  ill.  860,  et  seq.    See  Pacht- 

OKBMATA. 

organs  of  voice  of  the,  ir.  1493. 
Sutpention,  power  of,  in  insects  and  birds.    See  MoTioir, 

Animal. 
S»$ven»ory  ligament,  ili.  9SG;  i.  709. 
of  liver,  ill.  160. 
ofpenls.  lil.918. 
SmieniaaUmm  cervicls  tali,  or  procestnt  internal,  il. 

339. 
Bmlmres,  i.  S64.  355 ;  II.  219. 
obliteration  of,  1.  745. 
persistence  of,  i.  744. 
coronal,  i.  736* 
dentate.  1.  *154. 
ethmoidal,  i.  737. 
harmonta,  i.  354. 
lambdoidal,  I.  737. 
limboui,  i.  254. 
maxillanr,  ii.  3(16. 
of  nasal  bonce,  ili.  735. 
notha,  1. 264. 
petro-occipital,  1.  737. 
petro-tphenoldal,  i.  737. 
■agitui,  i.  737. 
•errate,  1.  354. 

spheno-parietal  rature,  i.  737* 
ipheno-temporal,  i.  737. 
sphenoidal,  i.  737. 
squamous,  i.  254.  737. 
transverse  fttmtal.  1.  737 
Tera,  i.  354. 
SwaUow,  mode  of  flight  of  the.  ill.  439. 

object  of  the  emigration  of  the,  11. 764.  * 
SwaUowmgt  involuntary  nervous  action  in,  ill.  589. 

act  of.  productive  of  relief  of  pressure  on  the  tym- 
panum when  in  a  diving-bell,  IL  575. 
SWBAT,  It.  841. 

definition,  iv.  8il. 

in  the  healthy  human  subject.  It.  841. 

insrasible,  or  Sanctorlan,  perspiration,   It.  841, 

842. 
experiments  made  by  Tarioas  observers  in  Tarlous 

countries.  It.  843. 
analyses  of  sweat.  It.  843. 
sweat  in  disease.  It.  844. 
in  gout.  It.  844. 
In  parmlegia,  It.  844. 

In  scabies,  Jaundice,  syphilis,  and  ague.  It.  844. 
■Ibomen  in  sweat  In  rheumatic  leTer,  iv.  91 

Cstty  matters  excreted  In  the  sweat  in  the  colli- 
quative hectic  state,  Iv.  97. 
In  various  other  diseases,  Iv.  844. 
rimple  mechanical  means  used  in  the  expulsion  of.  III. 
721  L. 
Swimming  considered  as  a  means  of  animal  progression, 
ill.  431. 
ctllograde  animalSt  III.  438.    See  also  Cilia. 
Porlfera,  ill.  432. 
Polrplfera,  ilL  433. 

Acaiepha,  III.  433.    See  also  Acalvsb. 
drrigrade  animals,  ill.  433. 
pulmograde  animals,  ili.  433. 
syrincograde  animals,  til.  433. 
vermiform  animals.  111.  434. 
aquatic  lusecU,  ilL  434. 
Decapods,  ili.  436. 
Ophalopods.iil.  436. 
Pteropods,  ill.  436. 

Pisces,  ili.  436.  ^         .^      .    . . 

shaped  like  the  salmon,  eod,  and  mackarel,  IU. 

487. 
flat  fishes,  Ili.  437. 
•n^is  of  the  net  of  iwlamiiBg  In  fishes,  IU. 

aquatic  birds,  lil.  438.  •.  i 

quadrupeds.  111.  439. 
man,  ill.  439. 

least  adapted  of  all  animals  for  swImmlDg,  liL 
439. 
SwimmkH  birds  (Katatores),  characters  of,  L  969. 
SgeoHmn  pasOla,  a  species  of  Polypiliera,  I  v.  41. 
^fiHm,  aqueduct  of,  Ui.  693.  698. 
fissure  of,  lil.  671. 

locus  perforatos  anClcss,  UI.  671. 
definitloo.  It.  845. 


ft. 
c. 

€. 


8?5i  «. 


STMinTBT,  It.  845. 

lateral  repetition,  Iv.  645. 

in  roan,  exoq>tiom  are  ofltred  by  the  heart, 
blood-vessels,  lymphatics  of  the  tniak, 
Ac  Iv.  846. 
abnomiBl  devlailons  ftwn  symmetry,  tr.  848. 
eomparatlTe  anatomy,  iv.  848. 
In  Mammalia,  Iv.  848. 
Birds.  It.  84a 
Beptlles.  It.  848. 
Fishes.  It.  849. ' 
Articulate,  It.  849. 
M ollusca.  It.  850. 
Radiata.  It.  850. 
Infusoria,  iv.  831. 
antero-posterior  symmetry,  Iv.  851. 
symmeUy  of  disease,  Iv.  851. 
ofptanU.  iv.  853. 
of  crystals,  Iv.  853. 
STMPATamc  MBBva,  tt.  98&  5fi»;  HI.  949;  Iv.  611. 816. 
s.  962. 433. 
diflbrence  between  the  stiuctme  of  tlw 
and  the  cercbro-splnal  fibre,  aeeorilogto' 
and  Bidder,  ili.  bk. 
I.  cervical  portion  of  the  gamgliated  eord,  s. 
1.  the  superior  cerTlcal  ganglkm,  s.  433. 
communicating  branches,  s.  433. 
ascending  or  carotid  brameh,  a. 
pharyngeal  brancbca,  s.  4M. 
external  lateral  branches,  s.  436. 
superior  .or  long  cardiac  ncrvo,  IB. 
424. 
/.  commmtirattng  cord  between  the 
and  middle  cerrieal  ganglia,  a.  434.' 

3.  the  middle  cerrieal  gangUoo,  s.  494. 
8.  infierlor  cerTicsl  ganglion,  s.  494. 

«.  branches  of  eommonieatlosi  I 
ganglion  and  the  sevoith  and 
vlcai  nerves,  s.  414. 

b.  fine  twigs  proceeding  fttmi  the 
424. 

c.  Ittferler  or  small  cardiac  nerves,  a. 
II.  thoracic  portion  of  the  gangUalad  cord,  s. 

a.  communicailngt  branches  passing  b«ti 
ganglia  and  the  Intercostal  nerrca,  s. 

6.  small  branches  passing  from  the  g%*glla 
descending  aorta,  s.  439l 

r.  chief  branches  leading  to  tlm 
s.  435. 

4.  oommunleatinf  cord  beCweeo  Vbm 
ganglion  and  first  lumbar,  s.  493. 

III.  lumbar  portion  of  the  gangUsted  cord,  a.  4afiw 
branches,  s.  Ath. 

IV.  sacral  portion  of  the  gangliated  eori,  a.  436. 
plexuses  of  the  sympethetic,  s.  496. 

A.  In  the  head,  s.  436b 

1.  internal  carocU  plexus,  s.  496. 
«.  filaments  commnntcatlai 

sixth  pair  of  nerrca, 
h.  great  or  decs  petrosal 
c.  siwrt  brancMS  passing 
outer  waU  of  the  ca« 
and  joining  the 
on  lu  inner  surtee,  s.  436. 
3.  cBTemous  plexus,  s.  436. 
brai»ch«a,  s.  43& 
external  carotid  plexns.  a.  497. 
thoracic  plexuses  oi  the 
s.4t7. 
1.  cardiac  plexus,  s.  437. 
3.  plexus  of  the  thoracic 
abdominal  plexuses  of  the 
S.438. 
cmliac,    solar,  nr 

438. 
superior  meaanterlepleBW.  i 
renal  plexuses,  s.  429. 
spermatic  plexosce,  a.  439. 
aortic  plexus,  s.  429. 
Inferior  mesenteric  plexaa,  a. 

7.  hvpogastric  plexn*.  s.  48, 

8.  InierTor  hypogastric 

9.  uterine  plexus,  s.  4W. 
minole  anatomy,  s.  430. 

elementary  OMttpoaltkm  of  the,  BL  J 
I.  tubular  nerve  fibrm.  s.  431. 
3.  structures  which  pusisil  a 
fisttened    appeaimncR,    ei 
number  of  oval  nuclei  laAodAad  la 
at  Intervals,  s.  431. 
3.  qnantlty  of  white  fihroas  tlaaM,  a.  431 
ganglia,  8.436. 

ganglioole  oovpoadaa,  e. 
fii  Aves.  s.  439. 
Beptilia,  a.  439. 
FwDes,  s.  4S9i» 
Inveitebrata,  s.  441. 
connexion    bKween    the 
eerebro-eplnal  systeaas,  s.  443. 
peripheral  dlstribotioa  of  the  s; 
448. 

•.480. 


B. 


C. 


I. 

9. 
3. 
4. 
3. 
6. 
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SmpATBinc  KiKTi— emMnwtf. 
phjriiologr*  ••  4M. 

propertlM  of  flbrei  of  •jnnpathetic,  ■.  456. 
Mntory  proportio*,  t.  4A6. 
moCor  propeniat,  ■.  499. 
the  heart,  ■.  460. 
Intestinal  cenel,  ■.  464. 
oesophagus,  s.  464. 
stomach,  t.  465. 
geaito-urlnary  organs,  s.  466. 
pupil,  s.  466. 
influence  of  the  STinpathetlc  oo  the  vegetatlTe 
prooesaes,  s.  470. 
use  of  the  ganglia  of  the  srnipathetle,  111.  Ttt  F. 
SifmpaikeUe  nervous  actions,  iU.  Til  A. 
hYMPATHV,  iv.  859. 
df  finitioo,  It.  859. 
sympathy  In  yawning,  fte..  It.  85X 
eaaraples  of  sympathetic  sensations.  It.  85S. 
noreraents  exdted  by  the  operation  of  a  stimulus  ap- 
plied at  a  distance.  It.  85S. 
sympathies  between  diflhrent  IndWIduals,  It.  854. 

which  allbct  the  mind,  and  throuf  li  it  the 

body.  It.  854. 
which  are  strictly  organic,  and  therefore 
physical.  It.  8M. 
BCfTes  aflbctea  by  the  phenomena  of  sensatioo  and 

motion.  It.  854. 
continuous  and  contiguous  sympathy,  It.  856. 
Sgmpkuti$,  I.  S57. 

pubis,  I.  4* :  s.  115.135. 
sacro»iliac  1. 849. 
Anm^odim,  or  s'lren-uke  form  of  monstrosity,  It.  964. 
SgnartkrwU,  L  354. 

Tarietles  of,  amnhiarthrosis,  i.  955. 
gomphosis,  L  i55. 
achindylesls.  t.  955.  m. 

suture,  1.  995. 

diarthrodica.Tform  of  arttculalon,  1.  9S5. 
%isdkrlia,  a  genus  or  Rotifera,  It.  404. 
^meMamdro$i»^  L  949.  957. 
^^mekjfiU,  sparkling,  causes  of  the  qiarkUng  appearance. 

It.  99. 
Stfmeifmt^  1.  79ft. 
Sjfneepe,  phenomena  of,  ill  159. 
cause  of,  i.  416. 

produced  by  the  operation  of  phlebotomy,  1. 998. 
SMcomr,  mode  of  reproductloQ  of  the,  s.  lb. 
^mgnoMdm,  a  family  of  Fishes,  Ul.  957. 
S^ngmmtkus^  III.  986. 
S§tmmturo$i»,  I.  9A7. 
^ji0ic«m,  a  genus  of  Tunlcata,  hr.  490,  et  teq* 

characters  of  the  genus.  It.  1 190. 
flmoTiA,  It.  856. 

deflnltlon.  It.  856. 

chemical  examination  of  synorla.  It.  856. 
^fnamtal  bursss  of  temporo-maxlllary  articulation.  It.  997. 
capsule,  acute  Inflammation  of  a,  eflbcta  o^  on  the 
action  of  the  heart,  I.  797. 
of  elbow,  11.  66. 
of  knee.  Iil.  46. 
csTltles,  calcareous,  deposits  in  the,  It.  90. 
asembranes  hi  particular.    See  ArHaU&Uomt  in  par- 
ticular, 
ofthe  ankle-Joint,  1.153. 
acute  Inflammation  of  the,  1. 161 
of  hip-jolnt,  II.  779L 
of  radio*  ulnar  articulatloos.  It.  199. 
of  shottlder-loint.  In  575. 
of  tiblo-flbufar  artleulaUons,  It.  1118,  1119. 
of  wrist-iolnt.  It.  1507. 
mombranes  In  general.    Set  Snocs  and  Stnotul 

MtMBaANIi. 

sheaths  of  tendons,  constitution  of.  It.  518. 

membrane,  diseases  of  tlm^  of  the  elbo«r.JolBta  IL 


Smmumiiit  cox*,  case  of.  II.  788. 
S^mow*'tit  Ot  the  elbow-Joint.  U.  77. 
SJphiliB^  esrles  from,  i.  450. 

a  cause  of  Inflammatory  state  of  the  brain.  111.  711. 

treatment,  ill.  713. 
elects  of  syphilis  on  the  anus,  i.  18S. 
fortns  in  utero  aActed  by  it,  IL  338. 
produced  by  contact  with  morbid  sallTa,  It.  499. 
syphilitic  orchitis,  It.  1008. 
syphilitic  ulceration  of  the  toncue.  It.  1186. 
small  circular  superfldai  ulcers.  It.  1156. 
rbagades  or  flssures,  It.  1 156. 
ghMsy  tubercle.  It.  1196. 
phagedenic  ulcers.  It.  1187. 
nieeratlons  of  the  larynx  caused  br.  111.  1 19. 
treatment  of  STphiUs  by  nmreury,  it.  809,  808.* 
S§f9  imjpgrmit  motion,  explanation  or.  It.  1141,  neMi 
S^Hntogrmdett  mode  of  locomotion  of  the.  111.  4331 
SJfr^Ar^btam^  or  Semitic,  group  of  languages.  It.  1847. 

characters  of  the  8yro>Arahlan  nations.  It.  1347. 
^fMmreoHi,  i.  957. 

SgtUwUe  heart,  IL  579.    Bee  Hiabt  (normal  anatomy). 
ftioie,  or  contraction,  of  the  heart's  auricles  and  ren- 
triclet,  11. 609. 608.    See  HnsxT,  Phtsiouoot  or. 
ling  of  thn  expnsslon  **  systola  of  the  beait,**  11. 


T. 

T  fractures  of  the  femur.  111.  64L 
TabomU^t,  or  bloodsuckers,  U.  867. 
TMwIfl  Titrea,  1. 749. 
r«4wlr,  1. 98.    See  AnniiBiA. 

digestion,  organs  of^l.  96. 

metamorphosis,  i.  106. 

of  the  OS  hyoldes  In  the  tadpole,  UL  835, 

respiratory  organs  of  the,  s.  978.  980. 

respiration,  organs  of,  1. 96. 

skeleton  of,  structure  of,  1. 96. 

Tertebim  of,  1.  93. 
T4nUm  filiform  is,  ots  of,  11. 149. 

polymorpba,  li.  149. 

semiclrcularti.  111.  675.  699.  708. 

solium,  description  of  the.  U.  190, 191. 
digcstlTe  organs  of  the,  s.  995. 
mode  of  reproduction  of,  s.  99. 

sphsmocephalus,  a  ipecles  of  tape>worm,  UL  13  . 
Team,  or  tape-worms,  11.  116.  190. 

digestlTe  apparatus  in,  11. 181. 

forms  and  malformations  of,  U.  191. 

muscuUr  system  of.  li.  198L 

organisation  of,  11. 190, 191. 

generation,  organs  of,  11. 137. 

mode  of  reproduction  of,  s.  97. 

sexual  Joint  or  proglottis  of  the  tape-worm,  s. 
[194).  "^    •  ^^ 

nerTous  and  muscular  tissues  not  discernible  in  the. 
Hi.  534.  607. 
Tmmim  armatse.  II.  191. 197. 

Inermes,  11. 19i. 

rosteilatsr,  li.  191. 
TmtMdrs,  a  fhrnllr  of  Fishes,  111.  957. 
TaJUttami^  physical  characters  of  the.  It.  1369. 

portrait  of  a  Tahltian  female.  It.  1369. 

cranium  of  a  natlre  of.  It.  1396. 

pelves  of,  s.  150. 
TaOot  birds,  use  of  the,  in  flight,  Ui.  499. 

of  flsh,  considered  as  an  organ  of  locomotion,  til.  437. 

of  monkeys,  use  of  the.  111.  456. 
Taliew,  TcgeteUe,  1, 58. 

rellpir-tree  (Croton  sebilbrum)  of  China,  1.  58. 
Tn^M.  or  mole,  11. 994,  et  sea. 

pelTUofthe,SL  164. 
T^pM*.  or  mole  Csmlly,  IL  994. 

characters  of,  11. 994,  tt  $eq.    See  Ihsbctitoba. 
TmmmUam  language  of  Southern  India,  It.  1349. 

aflinltles  between  the,  and  tlm  language  of  the  Anstra* 
Uan  aborigines.  It.  1363. 
Tammimg,  art  of,  U.  401. 
T^eimm,  Inner  Tillous  snrlhce  of  choroid  ooat,  IL  179. 


Ta^r  Amerlcanus,  anatomy  of  the,  ill.  86S.  ei  see.    See 
PAcnTniaMATA. 

oraans  of  Tolce  of  the.  It.  1499. 

pdTvis  of  the.  s.  156. 
Tertf/gredr,  or  sloth,  digestire  organs  of  the,  s.  309. 

pelvis  of,  s.  161. 

origin  of  the  name  **tardimde,**  a.  169. 
rnrsol,  or  palpebral,  arches,  iiL  93. 

cartaages.  Ill.7li.8l. 

UgamenU,  111.  81. 
TnrjAis,  a  genus  of  Qnndnnnana,  It.  914,  tt  $em.    See 

QUAOaOMANA. 

rnno-metaUrsal  articulations,  li.  344. 
rnrsns,  bones  of  the,  11. 330. 

articulation  of  two  rows  of.  to  oaeh  Other,  II.  UX 
anterior  row  oC  U.  39. 
JoinU  of,  U.  349. 
posterior  row  of,  II.  389. 
structure  and  deTelopment,  U.  341. 
motion  of  the  Ursal  Joint*,  U.  344. 
abnormal  conditions,  U.  847. 
r«rfer,  odontoliths,  or  sallrary  calculi,  of  teeth.  It.  83. 

419. 
Tmrttmi^  anecdote  of,  It.  687. 
TesMMM/n,  head  ana  Ikoe  of  a  woman  ot.  It.  1316. 
TAars,  It.  856. 

deflnitioo.  It.  856. 
seat  of  the  lense  of  taete.  It.  887. 
conditions  of  the  sense  of  taste.  It.  887. 
nerves  of  taste.  It.  8ML 

spedalltT  of  the  nerrous  flbrts  which  oonTty  the 

gnstatiTe  Impressions,  It.  8M. 
Iniuence  of  the  Sudal  nerve  on  the  sense  of  taste. 
It.  553. 
and  of  the  gtosso.phaiyngcal  nerre,  II.  498l 
See  Facial    Nixtb}    OMaen.PnAnTiioia& 
NaxTi. 
gnstatiTe  papilla.  It.  860. 
exercise  of  tlie  sense  of  taste.  It.  861. 

power  of  distinguishing  sapora  with  remarikable 

acuteness.  It.  861,  Blil. 
suspension  of  this  power.  It.  869. 
influence  of  habit  hi  blonthig  the  ssBSihUlty  to 

particular  tastes.  It.  869. 
•enee  of  taste  aflbeted  bf  illoess,  It.  869. 
purpose  of  the  sense.  It.  863. 

s«se  of  taste  hi  Infhnqr,  1. 71. 
and  in  oM  age^  1. 80, 
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Tiutft  organs  of,  in  vtrioui  animals.    Se«  under  their 

headings. 
Taurm^  or  gallenasparagin,  in  ox-gnll,  L  375. 
Tea,  as  an  article  or  diet,  il.  H  :  s.  XI6L 
chemical  constituents  of,  s.  396w 
effects  of,  on  the  system,  s.  396. 
Tean,  ill.  90. 

chemical  composition  of,  iii.  90. 

passages  by  which  the  tesrs  are  drawn  off  into  the 

nose,  Iii.  90, 91. 
suppression  of  tears  in  Intense  grlef«  It.  4<iB. 
flow  of  tears,  au  indication  of  moderated  sorrow,  iv, 

466. 
See  Lacrrtmal  OroaMS. 
Teetibranckiata^  II.  378. 
See  Gasibropoua. 
Tetth,  in  Infancy,  L  6S. 

deutal  nerve,  anterior  luperlor,  if.  S89. 
posterior  superior,  ii.  2H9. 
uses  of  the  teeth  in  digestion,  iL  ft.    See  Diobrtioh. 
premature  development  of, 

tartar  dcponited  on  the  teeth,  odontollttas,  or  salivary 
calculi.  It.  83.  419. 
analyses  of,  iv.  419. 
deep  grey  or  l>lacktsh.  It.  83. 
yellowish,  Ir.  83. 
microscopical  corpuscles  on  teeth.  It.  83. 
advencltlous  production  of,  iv.  142. 
causes  of  the  sensations  felt  in  the  teeth  from  grating 
sounds,  Iv.  8A3. 
TnTB  (in  comparative  anatomy),  Iv.  864. 
definition,  Iv.  864. 

tissue*  of  which  true  teeth  consist.  It.  861. 
dentine,  Iv.  664,  865. 
cement    (oementum,  crusta    petrosa),  iv.  864, 

865l 
enamel  (encsastum,  adamas),  iv.  865. 
characteristic  examples  of  the  ahove-defined  tls« 
sues,  and  their  different  combinations  in  dif- 
ferent teeth,  iv.  865. 
dental  system  of  Fishes,  iv.  873. 
number,  Iv.  873. 
form,  iv.  873. 
situation,  iv.  873i. 
substance  of  the  teeth,  Iv.  877.* 
development  of  the  teeth  of  Fishes,  iv.  880. 
dental  system  of  ReptUet,  It.  88S. 
number,  iv.  883. 
sitiMXion,  Iv.  883. 
form,  iv.  883. 
I       attachment,  iv.  883. 
substance,  iv.  884. 
structure,  iv.  884. 
development,  iv.  885. 
batracblan  modiflaUions,  It.  885. 
poikonous  serpents,  Iv.  887. 

polson'fangs  and  glauds.  It.  887, 898. 
Saurians,  iv.  W9, 

scincoid  lisards,  I  v.  891. 
iguanas,  lv.*893. 
Varanians,  It.  894. 
Thecodonts.  It.  894. 
Knaliosaurs.  I  v.  805. 
Crocodtlia,lv.89\ 

development,  iv.  806. 
dental  svstem  of  Mammalia,  Iv.  898. 

decCdunus  and  permanent  teeth  of  a  child  alX 

years  of  age,  iv.  817. 
of  other  Mammalia,  iv.  818,  et  tea, 
tusks  of  the  elephant,  ftc-.  iv.  934,  <t  Sfq. 
TeriA  of  Carnivore,  i.  478.    See  CARMivoaA. 
of  chimpansee,  iv.  917. 
elephant,  iv.  994. 

In^ectivora,  Iii.  1000.    See  iNRiCTiTtfRA. 
kHne4roo.  iv.  9J3.  934. 
Pachydermata,  866. 
Rodentta,  iv.  389. 
Ruminant  la,  s.  539. 
the  horse,  iv.  739. 
Amphibia,  I.  95. 
Reptilia,  iv.  3H7. 
Rotifers,  Iv.  412. 
TeeenarUi  domeitica  (hooia  spider).     See  Aracu;(1PA; 

Arnnfi'die. 
Tfgumtnturjf  memhtaaei.    See  If  ocoua  MinBRAirB. 
TaOUMBNTARY  Oroahs,  s.  473. 

1 1,  what  constkntes  a  tegumentiry  organ  as  distin- 
guished from  any  other,  s.  474. 
1 9.  morphology  of  the  integumeou,  s.  476. 
ntils,  s.  477. 
daws,  s.  477. 
(hoofs,  s.  477. 
horns,  s.  478.  516. 

{lands,  s.  478. 
airsrii-997;  s.478. 
the  potcapiue's  *' quill,**  S.  478. 
feathers,  a  479. 
scales  of  fit hes,  s.  480. 
f  3.  histology  of  the  tegtimentary  organs,  s.  4A4. 
1.  hydroid  and  actinnld  polypes,  s.  484. 
9L  internment   of  the  Annuloea,  Including    the 
Worms  and  Echinoderms,  s.  485. 
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a.  497. 


Tecumrmtart  Oroaks,  lilstalogr— < 

3.  integument     of  the     llc4li 

Asddlaos  and  Polysua,  s. 
excretiooary  iulcgtmcai  of 

488. 
the  membranous  ah^ 

penter,  s.  489. 
oonverslonary  intefOHScnt  of  ike 

containing  eellume,  a  498. 

4.  integument  of  the  VertcbraVa,  a.  49&. 

conversionary  homy  organa,  s.  49$. 
•tructure  of  iiairs,  spine*,  and  fcasAwti,  a. 
composltioa  of  tl»e  shaft  of  a  hair,  a.  t 
cuticle,  s.  496. 
cortical  tissue,  a.  4M» 
medullary  satistanea,  a.  487. 
hair  sac,  s.  497. 

outf*r  rooi-aheaCb,  %,  4BB. 
fsneatratcd  Uhmt 

497. 
Imperforate  \ 
spines  and  feathera.  s. 
the  abaft,  a.  498. 
the  quilt,  a  499. 
tegumentary  glands,  s.  499k 
sudoriparous  glands,  a.  501k 
scales  of  fisbea.  s.  501. 
structure  of  the  eoderoo,  a  ftOft. 
pigmeni  of  the  eoderoo,  a  Mt. 
papitiv  of  the  csideron.  a.  Attt. 
sensory  appendage*  of  Um  endcroa,  a.  i 
the  eorpascula  taetus,  a.  S'S. 
nmlciaa   bodies   [see  also  tb« 

Panician  Booibs],  a.  iOt. 
muscles  of  the  enderusi,  a.  SBft. 
calcareous  depostta  in  tlie  endesaau  a.  I861 
mosdes  nse^n  the  legnmcolary  syatsaa,  M.  843. 
Tegmmentarp  organs  of  Edentata.  iL  54.    Sew  Bsmrrara. 
of  InsectlTora,  11. 1004.    See  lic8Scnfos.s« 
Reptilia,  It.  834. 
Amphibia,  L  lOX 
Birds,  I.  319.    Sea  ATta. 
Fishes,  ill.  968. 
Insects,  IL  993.    See  InRBtrrs. 

of  the  Arachnida,  i.  901. 
Cnistscea,  1. 759. 

Gasteropoda,  il.  379.    See  OamaopoDa. 
Rchinodermata,  it.  31. 
Rntoaoa.  ii.  195. 
Tunicate,  iT.  1193. 
Rotifrra,  It.  409. 
TegmmenUirif  system  of  UMigoa,  It.  IIS5. 
cutis,  iT.  1 135. 

basement  membrane,  It.  1136. 
epithelium.  It.  1 135. 

IMipillary  strticture  of  the  toDgna,  iv.  1 136. 
different  papllls.  It.  Ili6«-ll3i. 
structore.  It.  1139. 
functions.  It.  1140. 
r«la  elastica,  ii  165.    See  FiBRova  Tlssvs. 

TiMPBRAMtNT,  It.  935. 

de6nltion.  It.  935. 

Galen's  doetrlne  of  the  fear  In 

bills,  sanguis,  atrabtlis,  et 
•anguine  temperament.  It. 
melancholic.  It.  936. 
phlegmatic  and  choleric.  It.  < 
nervous  temperament.  It.  996. 
Tewtperatmre  of  the  air,  eflsct  ei,  ia 
II.  765. 
influence  of  climate  on  animal  I 
effects  of  temperature  rai  llse  qnantily  of 
acid  gas  In  the  expired  air.  It.  ML 
animal.    See  Urat,  Anuiak. 
sense  of.   See  Toi;c«. 
Tfmptfg,  1. 795. 
Tfmporat  aponearosis,  1.  799. 
Trmpora/  artery.  L  488 ;  H.  997.  556 
anterior,  i.  488  i  Ul.  90. 
deep,  1. 748. 

anterior  deep,  1.  4^ 
posterior  deep,  t.  480. 
middle,  i.  4ML 
posterior,  I.  488. 
superflcial,  L  748. 
bone,  1.  733. 

connexloos,  1.  735. 
deTolopmeni,  L  TA 
mastoid  portion,  i.  734. 
petrous  portion,  L  7S3k 
iqnaraoua  portlMi,  L  794. 
fasda,  1.  749. 
fossa,  i.  797.  7991 734.  738. 
line.  1.  799.  7U, 
mmcle.  1.  7t9. 734.  749. 
nerve,  deem  1. 749 ;  ill.  7t7 ;  hr.  847 
branch  of  lachrymal  nerve.  IL 
eztcfnal,  IL  984. 
supeHMal.  II.  993 ;  lU  9tS. 
auricular  taranch,  til.  963. 
deep,  11.  991. 
superior,  IL  555L 
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Temporal — eonthnud, 

or  piMerior  luperior,  border  or  malar  bone,  H.  211. 
resiont,  origin  or  the  term  **  temporal, **  1.  749. 
•Ulcus,  i.  737. 
rein.  til.  903;  ir.  1405. 

•uperflcial  temporal.  It.  1 400b 
niiddle  temporal,  iv.  1405. 
deep,  IT.  1409. 
Temporo-fwM  nerre.  111.  904. 
7CTMpen»>roalar  nerre,  li.  384  ;  111.  7^. 
eaternal  temporal  branch,  II.  284. 
malar  branch,  li.  2H4. 
Tempobo- Maxilla  BY  Articulation,  It.  937. 
tu  human  anatomy.  U.  937. 
bones.  It.  937. 

Interarticular  flbro-cartllage,  It.  937. 
stiiotUI  buric,  It.  937. 
ligaments.  It.  937. 
muscles.  Iff.  93it. 
mnilous  of  the  Joint,  It.  938. 
aboormal  anatomy  of  the  temporo-maxlllary  Joint,  It. 
938. 
accidents.  It.  988. 

dislocation  of  tha  condyle  of  the  lower  Jaw, 

It.  9J8. 
both  condyles  dislocated.  It.  938. 
one  condyle  only  dlsiocatrd.  It.  939. 
eongenltal  malformation.  It.  9;1U. 

congenital  luxation  of  the  Inferior  maxilla,  W. 
9:)9. 
dUease,  It.  930. 

chronic  rheumatic  arthritis.  It.  939. 
necrosis  of  the  condyle  of  lower  Jaw  of  a  scro- 
fulous boy.  It.  939. 
anchylosis,  It.  939. 
oomparatlTe  anatomy,  It.  940. 
lo  Mammalia,  It.  940. 
Atcs,  It.  941. 
Reptliia,  It.  941. 
Pisces.  iT  941. 
homology  of  the  Joli*t,  It.  941. 
7Vwiporo>maxillary  Tcin,  it.  1405. 

communicating  branch  from.  It.  1406. 
T<Jw;Niro-parietal  regiun,  I.  749. 
TnHworv-aygomailc,  or  internal,  surface  of  malar  bone,  II. 

TemtUmoui  cords,  II.  681.  583.  601. 
rings,  arterial,  IL  587. 
aortculo-Tentricular,  11-  587, 
sheaths,  essential  proprrtPs  and  offices  of,  II.  SG4. 
atructure  In  the  arterial  vAUrs  of  heart,  ii.  589. 
In  the  auricttlooTentrlcular  Talves,  ll.  db9. 
texture  of  the  heart,  ii.  5H7. 
Temdo  Achltlls,  t.  laO:  ill.  139. 
rupture  or  lli.  138. 

dlTiiion  of  the.  In  cases  of  rlnb*foot,  til.  13X 
ocull,  or  teodo  palpebrarum,  ill.  8i. 
Temdoms  of  muscles.    See  Mmtcla  in  pMrtlrular. 

easentlal  properties  and  offices  of,  li.  365.    See  Mus- 

CLK. 

Uttf  accumulation  wtthln  the  sheaths  and  amid  the 
fibres,  IT.  96. 
Temtbriont^tt,  or  meal-b^etlet.  U.  163. 
Tctuor  membrana  tyrapant  muide,  l  734. 
palaU  muscle,  I.  727  ;  ill.  951 . 

relations  and  action,  ill.  951. 
tarti  moscle,  lil.  93. 
action,  ill.  93. 
origin,  lit.  93. 
rela'tons,  HI.  93. 
tjiBfumi  muscle,  1.  734  ;  II.  54flL 
ftiDCtloQs  of  the,  II.  574. 
use  of  the,  tl.  573. 
▼ag-fk*  femoris  muscle,  II.  364  ;  s.  187. 
TemiacUs,  brarhlnl,  labial,  and  ophthalmic,  of  Crpbalupoda, 

1.  526k     See  ClTHALoruOA. 
Tmlacmis  of  Ptcropoda,  It.  174, 175. 
TVwMrrrfo,  or  saw-Oy.  migration  nf,  ill.  16. 
TentoHmm  cerebelli.  i.  738.  733,  733;  III.  G30.  679.6^7. 

partial  deficiency  of  the  tentorium,  UL  713. 
TxsATObuuT,  It.  943. 
definition.  It.  943. 

I.  original  malformation  of  the  germ.  It.  943. 
m   ascnbable  to  the  mother,  iff.  D43. 
t,  to  the  fiuher.  It.  913. 

II.  deformity  of  the  orlgliudly  well* formed  germ,  It. 
943. 
1.  by  mental  impression  of  the  pregnant  mother, 
It.  942. 

3.  external  Injury  during  pregnancy.  It.  1943. 

8.  attributable  to  diseases  oi  the  OTum  and  the 
fcetus.  It  943. 

4.  Impeded  dcTelopment  of  the  fcetos  by  sob« 

remote  and  unknown  cause.  It.  944. 
Malfannatlons  of  the  OTum.  It.  916. 

1.  BoU  botrjoides  or  hj  datica,— hydrometra  aqa*> 
tica.  It.  946. 

1.  separation  of  the  placenta  into  lobes  or  coty- 
ledons. It.  946 

I.  %e»seU  »l  the  umbilical  cord  separated  near  the 
fUcei.ta.  It.  9i7. 

4.  the  urobtllcal  cord  too  long,  It.  947. 


TiRATOLOOT,  malformations  of  OTum  —  eonliaued. 
5w  tho  umbilical  cord  too  short.  It.  947. 

6.  absence  of  one  of  the  umbilical  arteries.  It. 

947. 

7.  increased  number  of  the  Tetsels  of  the  cord,  It. 

94H. 

8.  pertlstence  of  the  umbilical  Teslrle.  It.  948. 
P.  conitrictlon  of  the  umbilical  cord.  It.  948. 

1(1.  the  umbilical  cord  too  thick.  It.  948. 
Malformations  of  the  Fortus,  W.  948- 

A.  Monstrosities  produced  by  an  Arrest  of  dcTe- 
lopment.  It.  948. 
I.  Non*clasurcoftne  anterior  part  of  the  body. 
It.  94<«. 
1.  fissure  of  the  whole  anterior  wall  of  the 
body, It.  948. 
complete  ectopia  of  the  thoracic  and 
abdominal  Tlscera,  It.  949. 

3.  fissure  of  the  thorax.  It.  949. 

ectopia  cordis.  It.  949. 
S.  fissure  of  the  anterior  abdominal  wall. 
It.  950. 
a.  complete  ectopia  of  the  abdominal 

Tlscera,  It.  950. 
&.  congenital  umbilical  hernia.  It.  950. 
c.  congenital  Tentral  hemU,  It.  950. 
if.  acquired  umbilical  hernia  It.  950. 

4.  fissure  of  the  pubic  and  bjrpogastric  re* 

gions.  It.  950. 
«.  formation  of  a  cloaca.  It  950. 
k.  congenital  fissure  of  the  urinary 

bladder.  It.  951. 
e.  ectopia  tosIcss  urinaria.  It.  953. 
tf.  loTerslo  Tesica  urinarl*.  It.  953. 

5.  cerrlcal  fissure  (fistula  colli  congenita). 

It.  953. 

6.  fissure  of  the  f«ce.  !▼.  968. 

a.  complete  fissure   of  the   Csce.  It. 

953. 

b.  double  labium  leporinum.  It.  953. 
a  single  hare  lip.  It.  963. 

4,  fissure  of  the  palate  without  a  hart 

lip.  It.  953. 
e.  fiuure  of  the  under  lip.  It.  954b 

II.  Fissure  of  the  skull, — armnia.  It.  954. 

firkt  type:  want  of  the  brsJn  and  expo, 
sure  of  the  whole  basis  of  the  skull,  It. 
9%4. 

seroiid  type :  the  denuded  surCsce  of  the 
basis  craiill  occupied  by  a  sptmgy  sub- 
stance Instead  of  brain,  it.  955. 

third  type:  the  surface  of  the  basis  cranll 
only  partially  denuded,  —  a  spongy 
tumour  occupying  the  place  of  tlie 
brain.  It.  9M. 

fourth  type:  the  skull  flat,  more  eeoWed, 
but  hating  aa  opening  through  which 
the  brain  protnioes  as  a  hernlZ.  It.  956. 

III.  Fissure  of  the  back  part  of  the  body,  iv. 

»57. 
hydrorachls  and  spina  bifida.  It  957. 

I V.  Hydrocephalus  oongeoltus.  It.  9M. 

hydrocephalus  Intemus  and  extemus.  If  • 
958. 
V.  Acephali,  or  fottus  without   a  bead.  It. 

first  type:  aoephalt  in  the  form  of  a 
rounded  mass,  without  any  ludlcatlon 
of  extremltirs.  It.  <i60u 

•econd  type:  aoephall  In  the  form  of  a 
rounded  mass,  with  Indication  of  fret, 
IT.9G0. 

third  type :  acephali  In  which  the  trunk  la 
more  deTelo|»ed.  without  a  head  and 
thoracic  or  superior  extremities,  but 
composed  of  an  Incomplrte  trunk  with 
an  Imperfect  inferior  extremity.  It.  961. 

fourth  ttpe :  acephali  In  which  the  trunk 
Is  more  deTeloped.  without  ■  thorax  and 
without  superior  limbs,  and  composed 
of  an  abdomen,  genital  organs,  and  two 
infer ioi  limbs.  It.  9AI. 

fifth  type:  arephaM  In  which  the  trunk 
Is  much  more  deTeloped,  with  an  Im- 
perfect thorax,  compoied  of  some  dorsal 
Tertebrse  and  limbe,—  the  superior  limbe 
wanting.  It.  961. 

sixth  type:  acfphall  with  a  tnmk  com* 
posed  of  a  thorax  and  ati  abdonwn,  and 
with  two  superior  and  two  Inferior 
limbe.  It.  963. 

••Tenth  type:  acephali  In  which  tomo 
cranial  bones  are  found.  It.  9ii3. 

eighth  type :  body  and  exlremltiee  per^ 
Tectly  well  deTelope«l,  and  haTing  a 
neck,  which  Is  wentlnc  in  the  other 
types,  —  the  neck  surmounted  and  tcr- 
mloated  by  the  rars,  te.  961. 

ninth  type:  atephjll  which  are  com. 
posed  of  the  tnuik  only,  without  the 
iea»t  indlcailoQ  of  suparior  or  Inferior 
babs,  If.  963. 
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Tbratoloot,  malformatloni  of  fcBtUi  —  eonthhud. 

VL  Waut,  and    defective    formmdoD,    of   the 
trunk,  —  Aeormia,  Iv.  968. 
a.  only  •  part  of  bead  formed.  It.  96S« 
h.  superior  part*  of  the  bodv  formed  with- 
out the  inferior  limbs,  iV.  964. 

c.  monopodia,  It.  964. 

d.  sympodia,  iv.  964. 

€.  original    defectlTO    formation  of   Ibo 

pelvis,  {?.  96a. 
/.  defective  development  of  the   spinal 
column,  iv.  965. 
y  11.  Defective  formation  of  the  ejttremitiet,  iv. 
96ft. 

1.  want  of  all  the  extremities,  iv.  966. 

2.  want  of  the  intermediate  parts  in  the 

extremiliee,  so  that  the  hand  'is  at- 
tached immediately  to  the  shoulder, 
and  the  foot  to  the  hip,  iv.  966b 

3.  limbs  too  short,  iv.  966. 

4.  limbs  which  seem  to  be  truncated.  It. 

6.  diminished  number  of  finters  and  toes, 
It.  966. 

6.  coalesced  Angers  and  toes.  It.  966. 

7.  abnormal  direction  of  the  foot.     See 

Foot,  ABNoaiiAL  CoMDmoNs  or  thb. 
VI 11.  Cyclopia.  It.  967. 
IX.  De6ciency  of  the  under-Jaw,-.MoooCia,  It. 
967. 
1.  total  defect  of  the  opening  of  tbe  mouth, 
IT.  967. 

8.  the  opening  of  the  mouth  represented 

by  a  Assure  at  the  inferior  surlisce  of 
the  face.  It.  967. 

5.  too  short  an  under-Jaw,  It.  967. 

B.  Montrosiiies  produced  by  Excess  of  doTelop- 
ment,  It.  967. 
I.  Foetus  in  foetu,  It.  967. 

1.  a  fcBtus  more  or  less  perfect  contained 
in  the  cavity  of  tbe  body  of  its 
twin  brother  or  sister,  It.  967. 

a.  in  the  uterus.  It.  967. 

b.  in  the  abdomen.  It.  967. 

c.  in  the  anterior  mediastionm.  It. 

968. 
«f.  in  the  scrotum  and  testes.  It.  968. 

e.  in  the  stomach.  It.  968. 
/.  in  the  intestinal  canal.  It.  908. 

in  the  orbit.  It.  968. 
at  the  tentorium  of  the  dura  macer, 
It.  968. 

f .  at  the  palate.  It  .  968L 

S.  tbe  more  or  less  dereloped  rudiments 
of  a  foetus  adhere,  in  the  form  of 
a  tumour,  to  the  external  surface 
of  a  second  bodr,  and  are  ooTered 
by  the  external  Integuments,  It. 
968. 

a.  to  the  cheek.  It.  968. 

b.  to  the  neck.  It.  968. 

c.  to  the  epigastric  and  uml)iUcaI  re- 

gion. It.  968. 
<f.  to  the  sacral  and  perineal  region, 
iT.g68. 
II.  Double  monsters.   In  wlilch  one  of  the 
foKuses  is  more  or  less  perfect,  and  the 
other  merely  an  appendix  to  tt,->4ieter« 
adelphi,  iv.  Ml. 
first  species :  the  «»pendlx  coosistlng  of  a 

head  only,  iv.  968. 
second  species:  the  appendix  consisting 
of  more  or  less  developed  extremttfes 
only,  iv.  968. 
third  species:  the  appendix  Is  an  aoe- 

phalus  with  four  extremities,  Iv.  969. 
fourth  species:  the  appendix  a  complete 
bodywitb  a  bead  and  four  extremities. 
It.  969. 
III.  Double  monsters.  It.  969. 

1.  anterior  duplicity.  It.  909. 
8.  lateral  duplicity,  It.  970. 
8.  inferior  duplicity.  It.  97t. 
4.  posterior  duplicity.  It.  971. 
0.  superior  duplicitT,  It.  97S. 
generalisations.  It.  97)— 976. 
bermaphrodism  in  double  monsters,  il. 
736. 
TerebeOm,  instinct  guiding  the  formation  of  Its  habltatioii, 

ill.  9. 
Tertbrmmtki,  a  section  of  Hrmenoptera,  II.  96>\  866. 

characters  and  habits  or  the  section,  li.  866. 
Tnet  ligament  of  the  hip-Joint,  I.  13.  8A1. 
ma^or  muscle,  i.  917.  860.  362 ;  It.  436. 
minor  muscle,  i.  217;  It.  436. 
TertUs  lacerti,  11.  681. 

TtrmUn,  or  white  ants,  II.  866.    See  also  ifnCv,  white. 
Tarmitima^  a  section  of  Neuroptera,  11.  865. 

characters  of  the  section,  il.  865. 
Terrettrtm,  a  section  of  H«mlpUrs,  il.  868. 
Test,  or  shell,  of  Tnnicata,  iv.  1 199. 
Tsslccca,  characters  of  the  bmily,  i.  621. 
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TVssfft  (of  brain).  111.  677.  GB6. 
TssncLB,  II.  4S2.  481 ;  iv.  976. 
human  anatomy,  Iv.  97tL 
I.  protective  parts,  or  tonka.  It.  998. 
tunica  Taginalis,  It.  91*. 
appendage.  It.  977. 
tunica  albogTnea,  or  tanlea  propsta.  It.  977 

eorpos  Hlghmori.  It.  WJ. 
mucous  membrane  of  the.  111.  887. 498 
II.  glandular  or  secreting  structorc.  It.  9T7. 
tutwli  semlnllM.lT.  976L 
rate  testis.  It.  977. 979. 
Internal  composition  of  the  taatis,  BL  498. 

III.  the  excretory  porta,  It.  979. 

•pididymia.  It.  979. 

globus  m^or,  or  head.  It,  97IL 
minor,  or  tail.  It.  979L 
Tasa  eiifaeotia.  It.  979. 

cool  Taaeoloii,  It.  fit. 
Tasculum  aberrans.  It.  980l 
Tas  deferens.  It.  9001 

IV.  vessels  and  nerTes  of  the  leatteK  tv*  9n* 

spermatic  Tcsscia,  It.  98L 

arteries,  it.  98L 
veins.  It.  9RL 
absorbents.  III.  227 ;  hr.  982. 
nerres,  iv.  982. 
position  of  the  testicles  dtirteg  tbo  early  pmimh  ef 

festal  existence.  11.  740. 
descent  and  development  U,  II.  78flL 
development  of  tiie,  Iv.  473, 474. 

progressive  development  of  tho  v«akk8  ef  the 
testis  of  Squaios  comvbicaa,  I*.  461> 
V.  the  testicle  in  the  fcetoa,   and  Itt 

the  scrotum,  iv.  982. 
VL  Auctions  of  the  testicle,  iv.  984. 
inAuence  ol  the  brain 
other,  iv.  985.  994. 
Inlluence  of  the,  in  dereloplBg  tW  _ 
peculiarities  of  the  male,  U.  714,  tt  i 
the  testicles  the  only  souret  of  thi 

power,  ii.  468. 
quantity  of  senseo  emitted  tnm  the 


Iv. 


each  coitus,  hr.  1434, 14» 
envelopes  of  the  testicle,  iv. 
superficial  or  external 
cremaster  muscle,  iv. 
deep  fpermatic  tasciai,  iv.  986. 
spennstlc  cord,  iT.  966. 
VII.  ComparatlTe    anatomy.    See 

OAna  or. 
VII L  AlMiormal  anatomy.  It.  986. 

congenital  imperfectloos  and 
986. 
niunerlcal  excesses  aod  defrcts.  It 
supemumerarT  testicles.  It.  9i 
monorchidea.  It.  987. 
deficiendfe  and  impcrfsetlaM  of 
ferensL  It.  987. 
origin  of  theae  defecta.  It.  988. 
influence  of  thcao  deflcieiKles 
feci  ions  oo  tile  snbseqi 
the  testicle.  It.  988. 
Imperfect  transition.  It.  988. 

causes  of  failure  of  craosltioa.  It 

abnormal  conditions  of  tbe  lestidea  in 

spurious  bcrmaph 

DITISII. 

fktty  degeneratioo  of  tbe  tostlciai,  It.  98. 
Induration  of  the  testicle,  Iv.  712. 
passage  of  the  testicle  into  tbe 

990. 
passage  of  the  tastlde  throof^  Iko 

QQA 

atrophy  of  the  testido.  It.  991 . 

1.  arrest  of  deTelopmeot,  Iv.  991. 

2.  wasting.  It.  99*. 

causes.  It.  992,  999. 
inflammatioQ  of  the  tunloa  t; 
hrdroceie.  It.  994, 996. 
analysis  of  the  fluid  of  hydroc^.  It. 
multtlocalar  bTdfocele.  It.  M8. 
bydro-sarcocels.  It.  996. 
ooogenital  bvdrocelc.  It.  998L 
encysted  hyifroorie.  It.  997. 
of  tbe  epididymis.  It.  998. 
of  the  tunica  vaginalis.  It. 
occurrence  of  n  11  I'lsf^^ 
teou  of  the  cyst.  Iv. 
probable  cause  of.  tv 
difliised  hydrocele  of  the  sj 
eoTTited  hyoroccle  of 

complications  of  hydroeelo.  It.  IOM. 
bamaatooele  of  the  tesllHo.  iv.  1802. 

encysted  hematocele  of  tke  teetkH  le 
orchlUs,  iT.  1004. 

acute.  It.  1004. 

chronic.  It.  1008. 

syphilitic.  It.  I0«8. 
tubercular  dlseaae  of  tcstldtw  hr.  10818. 
cacdWHM  of  tbo  ttstlcUb  It.  lOQBt. 
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TUTicu  ~  eontinmed, 

■cirrhous  dbe&ie,  Ir.  1009. 

encephaloid  cancer,  Ir.  1009. 

colloid  cancer,  iv.  1010. 

melanosis,  iv.  I010« 
cystic  disease  of  the  testicle.  Ir.  lOIO. 
C'Ssiflc  deposits  in  tlie  testicle,  tv.  lOI  I. 
luote  bodies  in  the  cavity  of  the  tunica  Taglnalb, 

iv.  1011. 
fotal  remains  in  the  testicle,  in  1011. 
varicocele,  ir.  iOlI. 
scrotum,  morbid  anatomy  of  the,  Jr.  lOIS. 
elephantiasis,  iv.  1013. 
hypertrophy  of  the  scrotum,  Ir.  1014. 
cancer  scroti,  or  chimney-sweeper's  cancer,  Ir. 

1014. 

carcinoma  scroti.  Iv.  1016. 
melanosis  scroti,  iv.  1016. 
fibrous  tumours  of  scrotum,  Ir.  1017. 
See  also  GiNBaATioN,  Oroans  op. 
Tettudhutt  a  family  of  ReptilU.  iv.  96A.  et  $eq, 
Tettudo  elephantopus,  organs  and  mode  of  progrMSloo  of 
the.ili.  4M. 
mydas  (turtle),  nervous  system  of  the,  lii.  630. 
TeUumtf  fatal,  appearances  presented  by  ruptured  nuscle 

In.  iil.  M6.  529. 
Tetkra  cranium,  a  species  of  Porifera,  iv.  66,  67. 

lyncurlnm,  a  specini  of  Porifera,  ir.  66. 
Tetkium,  a  family  of  Porifera,  iv.  65. 
characters  of  tlie  family,  iv.  65. 
propagation  of,  iv.  70. 
TetrabroMekiata,  i.  516. 

description  of  the  order,  1.  518, 
Tetraodon  electrlcus,  ii.  81. 

localities  Inhabited  by  the  fish,  11.  8Z 
physiological  elfccfs  of  iu  electrical  dlfcbarge,  IL  84. 
Taraodom,  teeth  of.  111.  980. 

mode  of  progression  of  the.  IH.  437. 
Tettmrkffndhu,  mode  of  reproduction  of,  s.  17. 
TrtrtMore  of  red  Alga,  or  Flortdeft,  s  291 . 
Tftrodom  mola  (raooo-flsh),  nervous  system  of  the,  HI. 

61ft. 
TrsrtAMe,  calamarles,  1.  521. 

characters  of  the  cUss,  1. 521. 
Tesnu  oeUularis  Intermedins  v.  la&us,  r.  510. 
strictus,  1. 610. 
strlpatus.  1. 5ia 
TkaUami,  optic.  Hi.  676. 700. 

corpus  genlculatum,  externum.  111.  700. 

internum,  iil.  7t^ 
fibres  of  optic  thaUmi,  til.  700. 

connexions,  til.  TOO. 
sections,  lii.  701. 
structure,  iil.  700. 

probably  gives  roots  to  human  optic  nerre.  111.  766. 
functions  of  the  optic  thalami.  liL  722  M. 

the  optic  thalami  the  centre  of  sensatloB,  fU. 
722  M.  729  E. 
Tk&Oma  of  Lichens,  origin  of  the,  a.  297. 
IHr^YMW,  foramina  of,  11.  ^80. 

valve  of,  or  lesser  Euitachian  ralve,  tl.  880 )  Iv.  1418, 
vrln«  of,  or  ven«  minim*,  ii.  6H7 }  iv.  1415. 
Tkeea  or  ascus  of  Fungi,  s.  225.  230. 
Tkeca  follicuil  of  Baer,  s.  551.  555. 
T%rmar  eminence,  ii.  SS8. 
TkeodaeiplMtt  organs  and  node  of  progreasloo  of.   III. 

449. 
Tkronu^  a  genus  of  Rotlfera,  I  v.  401. 
Themtidm,  a  family  of  Fishes,  Iil.  9^7. 
Tfttckemtmg  of  mucous  membrane  of  nose,  lit.  738. 
7A#<f.  test  for  the  discovery  of  a,  in  India,  Ir.  466. 
Thigk,  superficial  fascia  of  the.  11.  238. 
Tkifik-Same.  11.  166.    See  Femur, 
TMnd  nerve,  Itl.  78.V  787. 

Inferior  division  of  the.  Hi.  787. 
branches.  111.  787. 
internal,  ill.  7W. 
middle,  iii.  787. 
external,  iii.  787. 
Intercostal  nerve,  i.  217. 

ventricle  of  the  brain.  Hi.  676.  704.    See  remirlae. 
mr$*t  perception  of,  11.  26. 
causes  of,  tl.  26. 
details  of  death  by,  s.  8f>7. 
Tlkorocic  aorta,  i.  189.    See  Aoara. 
aneurism  of  the,  1.  192. 
artery.  Iv.  818. 
duct,  m.  206.  679 ;  iv.  816. 

detected  by  Eu^tiichiiis,  1.  20. 
description  of  the,  i.  23  ;  iii.  221. 
lymphatics  of  the,  lii.  229. 
ganglia,  s.  425. 
nerves,  i.  861. 

anterior,  or  short,  I.  361  ;  iv.  758^ 
middle,  1.  861. 

posterior  or  respiratory,  1. 361. 
reins,  I  v.  1407. 
Tloracfoe  acromialls  artery,  i.  3C0. 
alaris  artery,  1. 85M.  ?64. 
bumeraria  after;-,  i.  3A9. 
longior  artery.  L  359. 961  ;  lii.  249. 
suprema  artery,  1.  ^^9,  360. 364. 

Supp. 


Tloraetocervical  septum,  iv. 816. 
Thobaz,  iv.  1017. 
definition,  Iv.  1C17. 

dassiflcation  of  respiratory  movements  In  animals,  III. 
836 ;  Iv.  1018. 
first  kind :  Inftisoria,  fr.  lOia 
■econd  kind :  Insccu.  ii.  911  {  Iv.  1019. 
table  of  parts,  ii.  913. 
pro-thorax,  11.  914. 
meso-thorax,  ii.  914. 
meta*thorax,  11.  916. 
See  Insxcts. 
third  kind :  Fishes.  Ir.  1019. 
fourth  kind :  Amphibia,  ir.  1020. 
fifth  kind  :  Birds,  i.  2'40 ;  ir.  1021. 
sixth  kind:  Mammalia,  iv.  lO'il. 

Marsuplaliaviii.SSO. 
rertetoral  ribs,  iii.  836. 
•temum,  lii.  837. 
sternal  ribs,  Ul.  836. 
In  Han,  Ir.  1021. 

anatomrof  the  frame-work  of  the  thorax,  Ir. 

dorsal  rertebrsp,  ir.  1022. 
•temum,  ir.  1022. 

position  and  slse,  iv.  1032. 

aurfisce,  anterior  or  cutaneous,  Iv.  1022. 

posterior  (mediastinal  or  cardiac), 
iv.  1072. 
borders  of  the  sternum,  Ir.  1023. 
extremltj,  clavicular,  iv.  1023. 

Inferior,  iv.  1023. 
connexions,  iv.  1023. 
structure  or  the  sternum,  iv.  1023. 
development,  or  ossification  of  the  ster- 
num, Iv.  1023. 
ossification  of  the  first  piece  of  the 
steminn,  ir.  1023. 
of  the  body,  or  the  second,  third, 
and  fourth  pieces,  iv.  1024. 
union  of  the  points  of  oskiflcaiion  of 

the  body  of  the  sternum,  iv.  10X4. 
ossification  of  the  appendix,  iv.  1024. 
ribi,  Iv.  1024. 

classification  of  the  ribs,  Iv.  1025. 

I.  geoeral  characters  of  the  ribs,  ir.  1025. 

surface*.  Ir.  1015. 
borders,  ir.  1025. 
extremities,  Ir.  1016. 
body,lv.  1096. 
curve,  ir.  KM. 

arch  or  general  bend  of  the  ribs. 
Ir.  1026. 

corre  of  torsion,  ir.  lOMb 
artlculatioos,  iv.  1027. 
position  of  tlie  ribs.  ir.  1027. 
structure,  ir.  1017. 
derelopment,  Ir.  1027. 

II.  special  dsamctcraof  diflhmt  ribt,  Ir. 

1027. 
length,  Ir.  1098. 
wetaht,  Ir.  1029. 
torsion  of  the  ribs  (special  characters). 

Iv.  10C9. 
surface*  (apccial  dMferences),  Iv.  1030. 
specific  difiiprences  of  the  extrcmltlei 
of  the  ribs.  Ir.  1030. 
anterior  extremity,  ir.  1080. 
posterior  extremicf ,  ir.  1030. 
Oftbebead,  iv.  103a 
neck.  Iv.  1030. 
tubercle,  iv.  t03l. 
angle,  I  v.  1081. 
groove  (specific  dUfcrcnces),  Ir.  1031. 
costal  cartilages,  Ir.  1031. 

general  characters,  ir.  1031. 
diflhrentlal  characters,  Ir.  lOSL 
Utility  of  the  costal  cartilage*  to 
ossify,  ir.  1081. 
ligaments  of  the  nbs,  ir.  1 082. 

with  the  budic*  of  the  rertebrv, 

iv.  1(02. 
with  the  transverse  processes  of 
two  vertebrv,  iv.  1081. 
a.  the  posterior  costo-trans* 
verse  ligament,  iv.  1082. 
d.  the  middle  or  Inter-osseoua 
co«to-tr.intversc     liga- 
ment, iv.  1082. 
r.  the  anterior  or  kmg  coeto- 
transverse  ligament,  Ir. 
1031. 
character*     peculiar     to 
certain   costo-rertebral 
articulations,  ir.  1082. 
with  the  sternum  (choadro>s(enial 
articulation),  ir.  1032. 
connexions  of  the   ribs   with    tbelr 

cartilages,  ir.  1083. 
articuiations  of  the  costal  cartilages 

one  with  the  other,  iv.  1093 
ligaments  of  the  stemom,  Iv.  1Q3IL 

3l 
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TaotAX  •>  eontinufd* 

of  the  thorax  in  Reneral,  It.  1033. 

boundarieft  of  the  thoracic  cavity.  It.  1034. 
cootauts  of  the  thorax,  it.  1035. 
shape  of  the  thorax.  It.  I03.V 
external  thorax.  It.  1035. 

anterior  or  iteraal  region.  It.  10I1&. 

EMterlor  or  tertebral  region.  It.  1035. 
teral  or  coatal  region.  It.  IU35. 
internal  confonnation  of  the  thorax.  It.  1038. 
anterior  region.  It.  1036. 
posterior  region.  It.  1037. 
lateral  region.  It.  1037. 
hase  of  thoradc  cavity.  It.  1087* 
conformation  as  alfected  br  age  and  sex.  It. 

1037. 
conformation  as  aflbcted  bj  disease  and  ocea- 
pallon.  It.  1038. 
pigeon-  or  chicken-breast.  It.  1089. 
dimensions  of  the  thorax.  It.  1040. 
course  of  the  nervus  Tagua  through  the  thorax, 

ill.  888. 
lymphatics,  ill.  399. 
of  (be  respiratory  muscles.  It.  I04S. 
intercostal  mnscles.  It.  104S. 
external.  It.  1043. 
internal.  It.  1043. 

action  of  the  intercostal  mnscles,  It.  1044. 
1055. 
moTement  of  the  lerers.  It.  1047. 
rflkct  of  tensions,  obliqne,  perpendlcolar, 
and  decussating,  between  the  leTers  and 
ribs.  It.  1050. 
of  the  degree  of  obllqnity  of  a  tension,  It. 

105S. 
of  the  obliquity  of  the  ribs  or  bars  with 

reference  to  the  spine,  It.  1053. 
of  oblique  tensions  in  contrary  directions, 

It.  1058. 
of  tensions  at  different  parts  of  the  bars  or 
ribs.  It.  1054. 
leTatorea  eoaUnm,iT.  1055. 
triangularis  stemi  (stwno>«osta]l«).  It.  lO&B^ 

action.  It.  lOSS 
inlta-costales,  It.  1086. 
action.  It.  1056. 
of  the  elasticity  of  the  ribs.  It.  1066. 
of  the  elastic  power  of  the  lungs.  It.  1096. 
of  respiratory  muscular  power.  It.  IOGO. 

the  hsmadynamomecer.  It.  1060.  1063^ 
of  the  respiratory  Tolumes,  It.  1064. 

of  the  Tolnmes  of  air  expelled  from  the  lungs.  It. 
1066. 
Tital  capacity.  It.  338. 1068. 

to  measure  the  rital  oapacity  Tolume  of  air.  It. 
1066. 
the  iplroneCer,  It.  1060. 

to  determine  the  Tolume  of  air  In  the 

■pinMneter,  It.  1070. 
to  correct  th«*  respired  volume  for  tempe- 
rature. It.  1070. 
aflbcted  by  height.  It.  1070. 

by  the  position  of  the  body.  It.  1073. 
by  weight.  It.  1073. 
relation  of  rf  tal  capacity  to  the  circumference  of 

the  thorax.  It.  1077. 

alTected  by  age.  It.  1077. 

'     dise 
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TMffcromfl,  1. 469. 

T/Staehmu,  a  genus  oT  M anapialla,  lU.  1M. 
characters  of  the  genus,  Itl.  856. 
species  of.  111.  856. 
Tkwlmehuu  HarrislI,  or  **  hftmuk  **  of  Van 

111.858. 
TkwUcoikerim^  denUl  peodiariliaa  of  thi 
lk§mm»  artery.  It.  8/8.  lOM. 

vein.  It.  1094. 
TsTMUS  Olaud,  It.  1867. 
definition,  Iv.  1067. 
human  anatomy,  tr.  1689« 
relative  situation.  It.  1088L 
structure.  It.  I0ll8i. 
derelopnmt.  It.  889.  I08BL 

mature  contents  of  the  ^laod.  H.  KM. 
contents  of  the  thymic  caTittes,  It.  M88. 
Tascular  supply,  Iv.  |€94. 
absorbent  Tosaela,  It.  I094. 
nerToua  supply,  hr.  lOM. 
development,  early.  It.  IOM. 
of  •lie.  It.  1095. 
comparatlTO  anatomy.  It.  1098. 
Mammalia,  It.  1098. 
Aves,  It.  1097. 
Reptilla,  It.  1096. 
Pisces,  It.  1069. 
physiology  of  the  tbymtm  flaiid.  It.  441.  MML 
morbid  anatomy.  It.  1101. 

absence  of  the  glaad.  It*  IIOL 
Inflammation,  It.  1109. 
tubercular  disease.  It.  UQL 
sdrrhus.  It.  tlOt. 
atrophy.  It.  1108. 
hypertrophy.  It.  1168. 

a  bypotheckal  caaM  of  i 
184. 
morbid  oondltkMM  oTlko  tetm  to  utof*.  8.  m 
TWrv-arrbeBold  Ugamcnis  (chordm  Tocalc»>»  hi.  !•.  •**. 
It.  1479. 

r»  ilL  Ifii. 


ia.110. 


by  disease.  It.  1078. 
•ribe  respiratory  moTeroents.  It.  1(^. 

profile  Tiew  of  the  breathing  morements  in  male 

and  feraalo,  It.  1C60. 
of  the  position  of  the  diaphragm.  It.  1081. 
ordinary  brMthing,  It.  1(63. 
extraordinary  breathing  in  both  sexes.  It.  lO^lL 
pathological  re»plratory  moTements,  It.  1063. 
limited  breathing  moTement,  Iv.  1084. 
Bon-symmetrlcar  breathing  moTcments,    It. 

roTersed  breathing  moTements,MT.  1064. 
massive  breathing  movements.  It.  1064. 
liiterrunCcd  breathing  movements.  It.  1064 
partial  breathing  moTements.  It.  1084. 
quick   and   slow  breathing   moTemoits,   It. 

1085. 
Irrnrular  breathing,  It.  1085. 
double  breathing,  It.  1085. 
of  the  number  of  respirations  III  a  giTen  time,  It* 
108.V 
relatlTe  Telocity  of  the  breathing  and  the  pulse, 

Iv.  1085. 
iiadden  change  In  atmospheric  preasura.  It. 
1086. 
of  the  sounds  of  respiration.  It.  1086. 
TkormM,  congenital  abnormal  conditions.  It.  949w 
•asttre  of  the  thorax.  It.  949. 
ectopia  cordis.  It.  949. 
TNMbr,  a  fkmlly  of  Inaecta  of  the  order  Homoplera,  li. 

TkmtA,  white  (wmguttoithm  French),  It.  118. 
THhn*,  carpo-metucarpal  articulations  of  the,  11.  509. 
abnormal  conditions  nf  the.  11.  51 1. 
r.  Instincts  of  the,  ill.  13. 


Inferior  and 
muscle,  til.  108. 
action,  lit  109. 
See  also  Votes. 
THyro-eplglottkl  m' 

ligaasent,  III.  104. 
H^yro-hyold  branch  of  nlBlh  pair  of  BOTves,  tt.  T& 
ligaments,  I.  851. 

middle,  lU.  104. 
membrane,  HI.  108. 
muscle.  111.  105. 568. 
Tkgnid  arteries,  iL  831  s  It.  IIOS. 
Infsrior,  It.  688. 

origin  and  courae.  It.  8S. 
aaierior  rrlarlnsia,  It.  6881 
branchea.  It.  888. 

«.  aiteiia  oerrienlla  aeesndaM.  N  *A 
^  d««crf»ding  branches.  It.  AL 
e.  termlani  or  tfcywtd  tiianihss.  w  «A 
middle,  II.  851. 
superior,  1. 485. 

branch  Co  the  laiyax*  IB.  IMi 
axis.  It.  888. 

branches.  It.  831. 

1.  InreriorthyroldartOTT. fv- 8  1. 

anterior  retationa.  Iv.  80. 

braocbeaorial^lorcl^TwriLiv  >>« 
a.  arteria  carrtealls  i 
$.  ilniinJIsig  biaachm. vt. 
c  teraalaal  ar  ikyvaM 


8.  sopra-sevalar  anery.  It.  884. 
8.  arteria  transveraalia  c*lli.  It.  884 

It.  08. 


body.  III.  .^75. 

branch  of  nhith  pair  of  aarraa*  UL 

cartllaga.  111.  101. 

oomua  of.  III.  108. 

tubercles  of.  III.  108. 
TKtmio  Glakd,  It.  1101. 
de6iiltion.lv.  1108. 
human  anatomy.  It.  1 108. 

sixe.  It.  1109. 

weight.  It.  1108. 

form.  It.  1108. 

situations  and  relatloas.  It.  ItOi. 

colour  and  eooslstenra,  It.  II6L 

structure.  It.  819. 1104. 

contrnu  of  tbe  caTltiea,  It.  I  |6ik 

anal)  sis  (tf  thyroid  glaad.  It.  IWk. 

Tassels,  hr.  iftg. 
arteries,  hr.  1166. 
reins,  hr.  110?. 

lymphatics.  It.  1107. 

nerres,  Iv.  1167. 

devrtopmant.  It. 
eomoaratlTe  aaaion; 

MamuMlU.  It.  I 

Ares,  L  848 :  It. 

Rifles,  It.  1108. 

FIsWIt.  111*. 


1107. 
,  It.  1168. 

08. 
1106. 
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morphology,  W.  Ill  1. 
liar.  It.  445,  1113. 
morbid  aoatomj.  It.  1114. 
iiiflammatioo.  It,  1114. 
alterations  of  structure.  It.  1 1 14. 
hypertrophy,  Ir.  1114. 
melioerout  degeneration.  It.  IJU. 
bronchocele,  It.  1115. 
adTontUioas  fomatlons,  It.  1 1 16. 
cysts.  It.  1116. 

carcinomatous  growths.  It.  1116. 
encepbaloid  or  scirrhun,  It.  116. 
enlargement  of  the  Trssels,  W.  1116. 
Borbtd  coodttl-ns  of  the  thyroid  gland  in  the  fcstus 
In  utero,  ii.  335. 
history  of  investigations.  It.  1117. 

muscle,  lil.  101. 
or  obturator,  foramen,  s.  1 16. 

membrane,  t.  136. 
Tains,  lv«  1 107. 

Inferior,  it.  851 ;  It.  1408. 
superior.  It.  1406. 
middle.  It.  1406. 
7«i'«,  or  8hln.bone,  I.  151 ;  II.  168;  Hi.  45. 
deTelopment,  ii.  171. 
extremities,  ti.  168,  169. 
form  and  sif  r,  11.  i6S,  16ft. 
surface*,  li.  169, 170. 
structure,  li.  170. 
spine  of  the  tibia,  II.  168. 
tirtieroaities  of  the  tibia,  II.  169. 
luxations  Id  wards.  I.  155, 156L 
outwards,  I.  158. 
forwards  and  backwards,  I.  ISO. 
complete,  I.  159. 
partial,  1. 160. 
(be  most  eligible  situations  for  exposing  the  tibia  In 

order  to  trephine,  ftc..  Hi.  136. 
liability  of  the  tIbU  to  disease,  ill.  136. 

nodes  and  absoessee.  ill.  136. 
amputations  of  the  leg,  ill.  134. 

precaution  with  respect  to  the  prelecting  angle 
which  the  tibia,  when  amputated,  presents  an- 
teriorly, III.  135. 
corre  of  the  tibia,  ill.  136. 
firacturea  of  the  tibia.  Hi.  69.  I8& 
atrophy  of  the.  In  old  persons,  lil.  69. 
TWmi  nenre,  lil.  134 ;  It.  63.  769L 
anterior,  Hi.  133 ;  It.  768. 
Internal  deep  branch,  It.  764. 
external  deep  branch.  It.  768. 
origin  and  course.  It.  769. 
muscular  branches.  It.  769. 

branch  for  the  plantaris.  It.  769. 
for  the  poplitseus.  It.  769. 

tibialis  posticuB,  It.  7(9. 
flexor  communis  digiionim   and 
looguspollicis,  It.  769. 
superior  Internal  articular..lT.  769. 
cutaneous,  or  tibial  saphcnu*.  It.  77U. 
superior  aind  ioferior  calcaneal  branch,  It. 

77a 
terminal  branches.  It.  770. 
TttMwtciy,  anterior,  I.  150;  U.355i  IH.  131. 
origin  and  course  HI.  131. 
Ugaturea  of  the.  Hi.  |3S. 
demonstrations  of,  Ul.  133. 
posterior.  H.  354;  lit  13:<. 
origin  and  course,  HI.  183. 
relations,  HL  139. 
operations  for  ligaturing,  Ui.  133L 
sanlunins  nerre.  It.  770. 
Tcins,  It.  1411. 
TAimiis  antictts  muscle.  11. 353;  UL  131. 137. 
tendon,  1.  149. 
posUciis,  hi.  133.  140. 
nerre  to  the.  It.  769. 
Tiaio-nevLAE  AniicuLATioNi,!  168;  It.  1118. 
superior  tiblo-fibular  articulation.  It.  1118. 
llgamenta.  It.  1118. 

anterior  linment.  It.  1118. 
poaterior  iTgaroent,  It.  1118. 
tendon  of  the  bkeps  ( flexor  cruris).  It.  1 1 18. 
synoTial  membrane.  It.  1118. 
Inferior  tibio-flbolar  articulation.  It.  1119. 
cartilage.  It.  1119. 
synoTtal  membrane.  It.  1119. 
ligaments.  It.  1 1 19. 

anterior  ligament.  It.  11 19. 

{posterior  ligament.  It.  1119. 
nterosseous  ligament.  It.  1 1 19. 
Mechanism  of  the  tiMo-ftbular  articulations.  It.  1 1 19. 
dislocation  of  the  ftbula  at  the  iq>per  tlUo-ttbular 

artlculailon.  It.  1119. 
asechaalsm  of  the  Inferior  tlblo-ftbular  artlcn- 
latlon.  It.  1119.  IIM. 
TihiO'-tmnmi  ligament,  anterior,  1.  153. 

Inltmal,  1. 153. 
7Ve  ^omiommut  tU  338. 
TVdks.  U.  867. 
7)^<r,  organs  and  nods  of  looomoiloo  of  the,  Ul.  455. 


TigtT  ^conMsntfrf. 

powers  of  leaping  of  the,  lU.  474.  477. 
organs  of  Toice  of  the.  It.  14U0. 
urtne  of  the.  It.  1379. 
TttlU'laeini^,  effects  of,  on  the  organs  of  digestion,  tk  405. 
TtmartiM  tenebricosa,  H.  863. 
•«  Timhre**  of  sounds,  definition  of,  U.  569. 

of  the  human  Toice,  It.  1475. 
Tinmitta  aurium,  phenomenon  of,  iU.  733  B. 
TimdUm^  societies  of,  for  Tartous  purposes,  lil.  16. 
TVssMtf,  formatiou  of.  Hi.  747. 

homogeneous  membrane  and  fibres  formed  from  fibrin 
Independent  of  cells,  lil.  748. 
deTelopment  of  tissues  originating  In  cells.  Hi.  750. 
destruction  of  the  tissues,  death  caused  by,  1.  791. 
change*  In  the  tissues  a  sign  of  actual  death,  I.  804. 
retention  of  fluid  In  the  tissues  a  cause  of  death,  1. 791 
Tiuwe^  areolar,  generally.  III.  494  ;  It.  513. 
white  flbrons  element  of,  HI.  494. 
yellow  fibrous  element,  HI.  494. 
areolar  tissue  of  glands,  UL  494. 
of  muscles,  HL  516. 
of  stomach  (or  tunica  nenrca),  s.  335, 
oellnlar,  1.  367. 

of  ^ellds,  UL  83. 
elastic.  It.  513. 

ligament,  I.  351. 
■elatlnous,  anal  v  sis  of,  HI,  806. 
inter  laminar  flbro-cartllaginouff,  s.  135. 
Interstitial  ceUular,  U.  489. 
muscular  or  saroous.    See  MuscLX. 
ofaurlcles,  11.  593. 
Tentrides,  U.  893. 
osseous.    See  Ossaous  Tissin. 
subcutaneous  cellular,  I.  3*.  316. 
of  elbow,  U.  631 
foot,  11.  351. 
hand,  U.  534. 
penis,  iU.  913. 
white  and  yellow  fibrous.  It.  513.     See  Saaoos  AMD 

Synotul  MaMaasMas. 
yellow  fibrous,  elasticity  of  the,  II.  58L 
lYiMCCo,  alimentary  Talue  of  the  leaf  of.  s.  395. 
action  of,  on  the  Tital  power  of  the  nesrt,  I.  733. 
action  of  essential  oil  of,  on  the  heait,  i.  793. 797. 
reos,  articulations  of  the,  lu  343. 
bone*  of  the,  IL  343. 

phalanges,  U.  343.    See  also  Pkaltmges^ 
abnormal  conditions  of  the,  H.  347. 
corns  and  bunions  on  the.  causes  of,  li.  35flL 
phalanges  of  toes  In  birds,  table  of  the  number  of,  1. 

389.    See  Avas. 
plantar  region  of  the,  H.  3n6. 
Dumkm  topographus.  Its  rsTages  amongtt  the  trees  of 

the  Harts  Forest,  II.  863. 
TW^e  Islanders,  physical  characters  of  the,  ir.  1363. 
Toiiot7a,lT.  1130. 

Human  Anatomr,  It.  1130L 
sise.  It.  1130. 
dlrecUon,lT.  1130L 
shape.  It.  1130. 
general  description.  It.  1130. 


superior  surface.  It.  1131, 
inrerior  s 


surCace,iT.  1133. 
edges.  It.  1132. 

anterior  extremity,  apex,  or  point,  It.  1133. 
posterior  extremity,  or  base.  It.  1 133. 
basb  or  (kwnework  of  the  tongue.  It.  1 133. 
hyoM  bone,  It.  1133. 
relations.  It.  1133. 
basis  or  body.  It.  1133. 
comua,  greater.  It.  1134. 

hrsscr.  It.  1134. 
stmctur*.  It.  1134. 


deTelopment.  It.  1131. 

t  or  llmt 
niedlan  fibrous  sei*tum.  It.  1134. 


byo-gl 


iTelopi 
lo*i«l  I 


membrane  or  ligament.  It,  |13I. 


tnTe»tment«,  HI  544.  565 ;  it.  1134. 
muscular  system.  It.  1 13& 
intrinsic  muscles.  It.  1135. 

lingual,  tranSTerse,  It.  1 136. 
Tertlcal,  It.  1126. 
superior.  It.  1 13& 
Inferior.  1«.  1186. 
microscopical  examination  of  thin   sec- 
tions. It.  1137. 
mode  of   termination  of   the  Intrinsic 
fibres.  It.  1131. 
extrinsic  muscles.  It.  1133. 

palato- gloasus    (glosso-ttaphTUnas),   It. 
1133. 

hyo-glossus,  IT.  1133. 
genlo-glo*sus.  It.  1 131 
aeoessory  extrinsic  muscles,  It.  1134. 
nWTerocots  of  the  tongue.  It.  1134. 
Intrinsic  moTementa,  It.  1134. 

as  affecting  its  length.  It.  1134. 

direction.  It.  1134. 
extrinsic  mpTcments,  It.  134. 
as  aActlng  lU  length,  it.  1134. 

directton.  It.  1135. 

3l  9 


876 


GENERAL  INDEX. 


ToMGVB — eontinmed. 

teguroenury  frttem, !?.  1 135. 
cutU,  iT.  liS5. 

basement  membrane,  W.  1 135. 
epithelium,  iv.  1135. 

papillary  structure  of  the  tongue,  1?.  860. 1136. 
circumvallate  naplllae,  iv.  1136. 
fungiform,  Iv.  1 137. 
conical  or  filiform.  It.  1138. 
simple.  It.  1139. 
structure  of  papillie.  It.  1139. 
functions  of  the  different  papi)l»,  Ir.  1H0. 
See  also  Fifth  Nbktb  ;  Eighth  Nbvvb  ; 
Ta«tb. 
mucous  glands,  iv.  1140. 
TesseU  of  the  tongue,  ir.  1141. 
lingual  artery,  ir,  1141. 

branches  of  the  liniraal.  It.  lUI. 
hyoid  branch.  It.  1141. 
dorsalis  linguae  branch.  It.  1141. 
sublingual  branch,  ir.  1141. 
ranine  branch,  It.  1141. 
nerres  of  the  tongue,  lii.  723;  It.  1141. 
lingual  branch  or  the  fifth.  It.  1 141 . 

f;losso-pharyngeal.  It.  1141. 
ingual  or  gustatory.  It.  1141. 
ninth,  or  hypoglossal.  It.  1 141.         * 
See  also  Fifth  Nbbvbj    Eiobtb   NbbtB( 
KiNTB  Nbrtb  ;  TasTC 
Comparative  Anatomy,  It.  1141. 
Insecta,  It.  1141,  1142. 
Mollusca,  It.  1I4S. 

Gasteropoda,  11.  385;  It.  IMS. 
Cephalopoda,  I.  533  ;  It.  1143. 
VertebraU,lT.  1143. 

hyoid  apparatus,  W.  1144. 
in  birds,  iT.  1145. 
In  Mammalia,  It.  1146. 
general  characters  of  the  tongtie  In  the  four 
classes  of  Vertebrata,  It.  1146. 
Pisces,  It.  1146. 
Reptllia,lT.292. 1146. 
Batrachia,  It.  1146L 
Ophldla,lT.  1147. 
Cbelonia,  iv.  1 147. 
8aurla,lT.  1147. 
ATes,  It.  1150. 

MammatU,  lii.  836:  It.  1151. 
Rumlnantia,  s.  533. 
functions  of  the  toiiRue.  Iv.  1151. 
prehension.  It.  T|51. 
mastication.  It.  1159. 
Insalivation,  It.  1 182. 
deglutition.  It.  1152. 

first  stage,  or  oral.  It.  11. '^2. 
second  stage,  or  pharyngeal.  It.  1152. 
third  stage,  or  ossonhageal,  It.  1 158. 
speech,  iv.  1(63.    See  VuIcb. 
Morbid  .\natomy,  It.  1 153. 

Inflammation  of  the  tongue,  It.  1153. 
BuppuratiTe  glossitis,  iv.  1153^ 
erectile  glossitis,  Iv.  ll.\3. 
lingual  quinsy,  Iv.  1154. 
mercurial  glossitis,  It.  1154. 
a!ceration  of  the  tongue.  It.  I  I.M. 
dyspeptic  ulceration,  Iv.  1154. 
small  circular  ulcers,  iv.  1154. 
severe  and  deep-seated  ulcers.  It.  1155. 
aphthous  ulceration,  iv.  ll.'V5. 
indurated  non-malignant  ulceration.  It.  1155. 
gangrenous  ulceration.  It.  1156. 
syphilitic  ulceration,  f  v.  1 156. 

small,  circular,  superficial  ulcers,  It.  1156. 
rhngades/or  fissures.  It.  1156. 
glossy  tubercle.  It.  1166. 
pha»ed«nlc  ulcers,  iv.  1IS7- 
cancer  of  the  tongue,  iv.  1 157. 
sclrrhus.  It.  1IA7. 
tumours  of  the  tongue.  It.  1157. 
f^tty  tumours,  It.  1157. 
encysted  tumour,  It.  1157. 
mulberry,  like  tumour.  It.  1158. 
polypus-like  tumour.  It.  1158. 
hypertrophr  and  prolapsut  of  the  tongue.  It.  1158. 
atrophy  of  the  tongue.  It.  ll.M). 
diseases  of  the  papTllK,  i v.  1199. 

hypertrophy  of  papills.  It.  1159. 
hairs  <m  conical  or  filiform  papillv.  It.  1159. 
contrast  afforded  by  the  tongue  In  scarla- 
tina. It.  1160. 
einistons  Into  the  papillae.  It.  1161. 
extrarasations  of  blood.  It.  1 161. 
lymph.  It.  1161. 
denuded  papilla.  It.  1161. 
fUr  or  the  tongue,  Iv.  1161. 
healing  and  reparation  of  the  papillary  surface 
ofthe  tongue,  I V.  1161. 
tongue-tie,  I  v.  1169. 
tongue-swallowing,  It.  1IG2. 
adhesions  ofthe  tongue,  Iv.  1162. 
necrosis  of  the  byolil  bone,  iv.  1 162. 
r,  euuing  the,*'  operation  of,  iv.  1121. 


Tcmie  power,  elfcett  of  the,  on  panl^Hata,  B.  A 
Thhtei^,  dednltlon  of,  1. 667. 
of  arteries,  1. 667. 
of  muscles,  lit  524. 
TomiUiUe  artery,  L  486;  IIU  949. 

twigs  of  glosto-pharyngeal  nerve,  B.4R. 
Tomiik  or  amygdalae,  lii.  959;  Iv.  Iltl. 
vevsels  and  nerves  of  the  ton^Bs,  uL  9n. 
calculi  of  the.  It.  88. 
Tbphf,  or  gouty  concretloos.  It.  90. 
chemiosl  constitution  of.  It.  91. 
Torcular  Herophili  sinus,  1. 731;  to.  OI« 
Torpedo,,  species  of  the,  II.  81. 

follicular  nerTous  apparaius  of  SaTi,  fit  WL 

ganglia  of  the,  s.  440. 

anatomy  of  Its  •lectrical  organs,  B.  87,  W;  ii 

880. 
circumstances  under  wlildi  the  i 

takes  place,  U.  82. 
exhaustion  from  a  soceeaafea  of  dbckarfci^  L  4. 
localltiee  inhabited  by  the  fish,  ii.  81,  fl 
magneiical  elTccts  of  the  electrical  diwhans.  1. 1&> 
motions  of  the  fish  In  dlscharflng,  11.  n. 
physiological  efl^wts  ct  the  discharge.  iL  Q. 
produciioQ  of  sparks  and  eTototioQ  of  heal,  t  K. 
results  of  experiments  where  the  —  >■  nA  dmn*% 

organs  were  mutilated,  if.  87. 
uses  of  the  electrical  fuucCiop,  II.  97. 
See  ELBCTBicmr,  AmisAU, 
Torpor^  ii.  764. 765.  7GB.  778. 
causes  of,  I.  416 ;  Ii.  768.  779. 
differences  between  torpor  and  hiberattta,  8.  TH. 
of  hibernating  animals,  causes  of,  L  HBL 
TorUon  of  the  arteries,  operatloa  of;  L  224. 2a. 

of  Iniastine,  s.  406. 
Tortoiu  (Testudo),  anatOBBT  ofthe.  It.  28iitf nf- 
muscular  system  oi^the,  HI.  541 
organs  and  mode  of  progressioa  of  tke,  fa-  4tt 
uses  of  its  carapaoi*  and  plaacrum,  ih.  CL 
land,  urine  ofthe.  It.  1281. 
mud.  or  trionyx,  pelTia  of  tbet,  s.  ITQi 
Tbraila  of  the  human  snbiect,  ir.  144. 
Tontim,  mode  of  reproduicdoo  of  the,  a.  29C 
ToDCB,  It.  1 163. 

definition.  It.  1163. 
general  sensibility.  It.  1163. 
sense  of  touch.  It.  1165. 

special  organs  of  touch,  ir.  1  I88t. 
eondlilons  ofthe  aense  of  touch.  It.  IWT. 
exercise  of  the  senne.  It.  1 168k 
tactile  discrimination.  It.  I  ML 

Professor  Weber's  table,  it.  lA 
tense  of  temperatve.  It.  1I7U 
muscular  sense.  It.  1 179. 
tense  of  weight.  It.  1171k. 
of  dirretlon,  Iv.  tl7S. 
mental  phenomena  eoonected  with  the 


improTability  of  the  sense  of  tr  uch.  If.  I 
exaltation  In  cases  of  dealbeos  and 


I  in. 


Iv.  itn 

IT.IIB. 


1178-1182. 
morbid  conditions  of  the 
ansestheela.  or  tfisew 
causes.  It.  1 182. 
epidtoie de  PUia, It.  II8L 
byperasthesia,  or 

It.  1184. 
depraTation  of  tactile  acntiblllly. 
Tariety  of  aaorbld  phenomena.  It.  IIK 
In  inlhncy,  L  72. 
sense  of.  In  Crustacea,  i.  767. 
In  ArachnMans,  L  W7. 
in  Insects,  II.  961 .    See  iMaarrs. 
In  Mrds,  1. 31 1 .    See  Atbb. 
In  the  bat,  I.  599.    See  CnsnorrBaa. 
In  Cetacea,  I.  A89l    See  CcraraA. 
Towodam.  anatomy  of  the.    S 
TrabecmUc  of  Haller,  lU.  631. 

of  penis,  ill.  912. 
7>a*rcsiler  tissue  (tralwcnte  llonb).  It.  77^ 
Traekea  ol  man.  lii.  104 :  a.  2A8L 
structural  anatomy,  s.  VA. 

trachcnl  mnctius  membranes  s.  nO. 
cilia  attached  to  the  tracheal  tftthslian.  a  9 
tracheal  glands,  s.  260. 
secretMMi  of,  B.  961. 
fibrous  structures,  a.  961. 

tracheal  cartilaginnus  rfnga,  s.  211. 
tracheal  muscles,  a.  861 
arteries  of  the  trachea,  a.  168. 
the  bronchi,  s.  262. 

structural  analOMy  of  the  hi  saw.  ^ 


968.  ^ 

Inftandibolnm  of  Roaslfnal.  a.  M. 
the  braockl  diTMe  oe  ■•  f«incsai  if  fi|» 


lar  plan,  s.  864.  .  .  .  .    ^ 

contractllltjr  of  the  hranchlil  MM  ^ 

tumours  of  trachea,  eflbct  of  iwnturi  aC*.  »* 
sym|4M heilc  uleeratioa  of  the,  to  cases  «f  t^krin.' 
consumption,  liL  1 19.  _ 

formation  of  an  artificial  eeenms  1«  ihv  trai*^  ' 
of  rbthlals  Uryiqtea,  Hi.  I2<. 
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TtacUtK  or  loMcU,  iL  983.    See  IraiOTA. 

aquiferoiu,  of  Acaleph*,  i.  44. 
T^mekemrim,  or  Tracheaiy  Arachnldaas,  I.  300. 
circulating  syttem,  L  305. 
digestive  •jtcem,  t.  303. 
generaelTe  sjtlem,  U  309. 
rcftpiritiory  tjnna,  i.  804. 
Mcretlon,  organ*  of,  i.  306. 
Miiae,  orguu  of,  t.  307. 

■ubdIvUlou  of  the  order  into  genera,  table  of,  I.  300. 
See  AKACHNroA. 
Trmektihudtt  (necli  animalcule*),  m  fkmiljof  Polygattrlc 
anlmalt,  Iv.  5.  et  acq. 
charactert  of  tbe  family,  lU,  6. 
Troekelimi  auaa,  It.  13. 
▼oraz.  It.  IS. 
TVooMo-maitoideue  nutcle,  1.  S73. 7S3.  7S4. 
7V«eteo*«rlcoldean  articulatton,  ill.  104. 
Trmektototmif,  operation  of.  111.  135. 
TYaeU  of  eorpua  calloaam,  longitudinal,  ill.  674.  701. 

olivary,  or  fkiciculi  innomlDatl  of   Cruveilbier,  UL 
67«. 
Tirmeiut  olbctorloi.  111.  738.  « 

optici,  ill.  763. 

origin  and  relatlooa,  ill.  7fi8. 
•ptralU  foranlnuleotus,  U.  640. 543. 
r,  11.  550.  551. 
Trtlm  oil,  chemical  charactert  of,  11. 333. 
Tnm^fm$ilm  of  blood,  operation  of,  I.  409.  439. 
Trmupartftqf  and  opacity  of  bctdle*.  iv.  1437. 
T^mumergalti  abdominis  muscle,  i.  7  ;  U.  S40;  f.lS?. 
eoUi  artery,  I.  367 ;  Ir.  436. 134. 

origin  and  course,  iv.  834. 

branch :  oenrlcalis  mperSdalla,  tv.  834. 
muscle,  i.  S73. 
fluda,li.8ll;  s.  138. 
humeri  artery,  1.  367. 
pedis  muscle,  U.  868. 
arch  of  foot,  11.  844.  887. 
artery  of  bee,  UL  98. 
commissures  of  tbe  brain.  111.  TOt, 
corpus  oallosum,  iil  703. 
anterior  commissure.  111.  703. 
posterior  commissure,  ill.  709. 
soft  commissure,  U.  708. 
&dal  artery,  HI.  908. 

vein.  Hi.  908. 
fhsda,  I.  II ;  U.  331.  340. 
lines  of  sacrum,  s.  1 18. 
perineal  artery,  liU  989. 

muscle.  1.  177 ;  lU.  989 ;  1. 188. 
I^exus  of  veins,  iv.  1410. 
•acral  procnsea,  s.  118. 
•ratum,  II.  588. 
tuberclce  of  sacnm,  ••  119. 
vein,  Iv.  1107. 
sulcus,  11.  588. 
TVieaswrsttS  nasi  musde,  ill.  738. 

feiatoo  aod  action,  Ul.  788. 
XVs|MstfiiM,  IL  508. 

articulalloBS,  H.  806. 

noo.artkalar  surfaces,  11. 806. 
of  Trevlranus,  Ml.  681.  683. 
TrmpttiuM  muscle,  i.  869.  783 1  Iv.  484, 485. 57& 

actloo  of,  iv.  484. 
Trmpnoid  bone,  ii.  506. 

articulations  and  non-artioilar  inrteeca,  11.  ML. 
7VMMS«f«c  aneurism,  1.  337. 

See  AMKi'waif ;  AanaT. 
TVet-mtU.    See  Ami$. 

Tree-^hng^  pneumatic  apparatua  of  its  feet,  Ul.  448. 
rr/v-Asp^tfrs  (Cicadlidv),  Hi.  868. 
TWcs.  vitality  of  animals  enclosed  In,  til.  158. 
TrtmntodB,  an  order  of   Botosoa  of  «lludolphl,  11.  116. 
183.    See  BirroaoA  ;  Sterthminikm. 
parasites  vlthvrhtch  It  Is  Infested,  U.  188. 
TVnMloMtoe,  digestive  organs  of  the,  s.  198. 
yVnwetorfe,  mode  of  reproductloa  d^  s.  39. 
ovaof,  s.  [184]. 

peculiarity  In  the  arrangement  of  the  reproductive 
orgios  of,  s.  [147]. 
carUlage  of  vriscjolat,  1. 949. 


fossa,  L  316. 

ligament.  Hi.  930. 

of  the  liver,  IH.  940. 
of  urethra,  Iv.  1347. 
y^'Jmsgwf erfs  nasi  muscle,  U.  393 ;  Ul.  788. 

relatioos  and  actloo.  Ii.  993 :  iU,  788. 
TVi^fljgvterit  oris  muscle.  U.  335. 

reLuitfOS  and  actioo.  iL  335. 
TtimiipdmriB  strrnl  muscle,  Iv.  1089. 
Trimm$;mimrU  sterol  (sterao-costalis/,  muKle,  Iv.  1058. 

actloo.  iv.  105.% 
IWeriAm,  a  genus  of  Rotifera,  Iv.  401. 
Tfmrtkrm  longi*cU,  Iv.  4Ca 
Tt^elsr  of  the  Greeks,  H.  6M. 
7>MMpe  muscle,  1. 316  317.  363 ;  tt.  16a 
tendon  of  th«>.  U.  64, 65. 

sorsi  muscle  of  Mccfcel.  Hi.  138.  139. 
JVidWrAM  rosmarus,  or  walrus,  deotltloo  of  the,  iv.  916. 

food  of,  tv.  91& 
YWcAmsA,  operation  for.  111.  89 


Triekktm  iplralls,  or  parasite  of  the  human  moiclet,  U. 
118. 

else  and  position  of  the  cysU  of  tbe  animals,  U.  1 14. 

microsooDlc  a|M>earanee  of,  U.  114. 

organlsauoo  of.  II.  115. 
7WeAmi«  within  the  sarcolemma  of  muscle,  Ul.  519. 
Trickimwiu  electricus,  H.  81. 

localiaes  Inhabited  by  it,  II.  83. 
Trkkoda^  or  hair  animalcule,  Iv.  18. 
7Wcs5od/ame,  or  urn  animalcules,  iv.  7. 
TVseAodteesis,  or  radiated  disc  animalcule.  It.  19, 
THekopUrm^  an  order  of  Insscta,  H.  865. 

characters  and  habits  of  tbe  order.  11.  86-% 
Trieoce^uUm$  dispar,  a  species  of  Eotosoa  bomlols,  II. 

organisation  of,  U.  183. 187. 
TVfewcpM,  or  triglochin,  valve.  U.  561. 
'  "    '  '  nerve,  Tl.  368.    See  Fim  Pais  or  NaaTn. 
thud  nerve,  Ii.  368.    See  Firni  PAia  or  Nuvaa. 
r,  or  Telum.  of  the  bladder,  i.  885. 

or   fer-dO'laace,  poison    fangs  of,  It. 

Trigommm  Tesloe,  It.  149. 

TVioim*.  or  mud  tortoise,  pelvis  of  the,  s.  170. 

TWo^MAeAmis.  a  genus  of  Rotifera,  It.  404. 

THspUmekmic  nerve  of  Chaussier,  s.  483. 

Tritom  cristate  (triton).  nerrous  sTstem  of  the,  lU.  630. 

mode  of  rrproduction  of  tbe,  1. 106. 
TrUotide  of  protein.  It.  163. 
Trockmmier  major  of  femur,  U.  165. 
minor  of  femur.  II.  166. 
Troektmtetie  artery,  posterior,  11.  348. 

fossa,  U.  166. 
IVodUM,  femoral,  Ul.  44. 

humeral,  U.  65, 6& 
TVodUsor  ooocaTlty,  U.  160. 

fossa.  1. 730. 

or  pathetic  nerTc,  U.  870.    See  PATSvnc  Kibtb. 
TtogMmUs  gorUla,  or  chlmponiee,  denUtion  of  the.  It. 

niger,  dentition  of.  It.  917. 
Tropieal  countries,  diseases  of,  ill,  190. 
TnipU,  organs  of  reproduction  of  the.  ■.  989. 
Tteeryi^s  of  Sahara,  characters  of  the.  It.  1357. 
7Wa  BustachU,  li.  549.  See  BuMlmekian  Tube. 
Titkm  uteri  Tel  Failopianss,  s.  a«7.    See  FaUofiam  Tube. 
TWer  cinereum.  III.  678.  676.  708^ 

Ito  relation  to  the  optic  nerTea,  Ul.  768. 
lochll,  oTersioo  of  the,  s.  808. 
ossls  navicularis.  U.  840. 
Tmhera  circumKripta  of  Farre,  lU.  198. 
diffusa  of  Farre.  Ul.  198. 
characters  of.  Ml.  198. 
TWrrcie,  or  tttberculous  deposit,  la  feocral.  It.  101 
characters  of  tuberdo.  It.  104. 
tuberculous  masses,  Iv.  104. 
lolltrated  tubercle,  iv.  108. 
In  lung.  It.  106. 

grey  tubercle.  It.  108.  .     . 

yeUow  0B«|iM  tabcrculoaa  natter  In,  It. 
108. 
gelatlnilbrm  tubercle.  It.  106. 
micrascoplcal  condition  of  the  ycUov  tnbcr 
culous  matter.  It.  105. 
granular  substance.  It.  108. 
celU.  It.  105. 

Irregular  particles.  It.  108. 
large  fat  globules.  It.  lOSi 
places  of  choleslerio.  It.  105.' 
aasorphous  salloe  particles.  Iv.  108. 
eaelanlc  cells  and  granules,  iw.  105. 
aemUtraaspareot  grey  granuUtlon,  It.  106.    . 
association  of,  with  yeUow  tubercle.  It. 
106. 
round  or  oral  dull  white  graoulatioo.  It.  106. 
analysis  of  tubercle,  Iv.  XiA. 
mode  of  enlargement  of  tubercle.  It.  107. 
changes  to  which  tubercle  Is  liable.  It.  107. 
invested  by  a  cyst,  iv.  107. 
decay  by  softening,  iv   107. 
removal  uf  tubercle,  iv.  107. 
by  simple  absorption,  iv.  107. 
by   absorption   combined  with   so-called 

**  transforaMtloo,*'  iv.  108. 
by  elimination,  iv,  I0(L 
tubercular  cavity  of  lung,  Iv.  108. 
sites  of  cavities.  Iv.  109. 
course  and  event  of  cavities,  Iv,  109. 
TMcrcir  or  TWrrein  In  particular ;  — 
of  absorbent  glands.  bL  833. 
of  tbe  areola.  Id.  347. 
articular,  of  sacrum,  s.  119. 
of  tbe  brain,  Ui.  730  B. 

anatomical  character  of  the  disease.  Ml  780  B. 
parts  moat  fireouently  affected  by.  iM.  780  B. 
m  the  cranial  aura  mater.  HI.  715. 
In  the  cranial  pla  mater,  hi.  717. 
of  the  digestive  canal,  s.  419. 

ortgui  and  course  of  tbe  tub  rcle,  s.  419,  4.0. 
of  Fallopian  tube.  s.  690. 
In  the  heart,  ii.  6i7. 
lachrymal,  H.  MO  ;  HI  788. 
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T%Aere!ei  -^eonihmed. 
of  the  liver.  Hi.  192. 

scirrhooi  tubercle,  ill.  19S. 
palmonary,  t.  293. 
Mat  of,  •.  S93. 

nature  of  the  tuberculoui  matter,  i.  S93. 
caiues  of  the  formatioa  of  tubercle  in  Uie  hinga  and 
other  organs,  iif.  7M. 
of  OTary,  Mrofulou*,  i.  &98. 
prottate  glaod,  Iv.  157. 
radius,  il.  G6. 163. 
rib,  ir.  IOi€. 
Santorfuip  lil.  102. 
serous  membranes.  It.  637. 
spinal  cord,  iii.  71-V 
.testis,  yellow.  It.  1007. 
thyroid  cartilage,  iU.  102. 
tibia,  tli.  45. 
tongue,  glossy.  It.  HAS. 
transrerse,  of  sacrum,  s.  119. 
uterus,  s.  689.701. 
TKberemla,  or  corpora,  quadrigemina,  iii.  685. 767. 

some  of  the  roots  of  optic  nerves  deriTed  f^om,  Hi. 

76S. 
other  purposes  probably  fulfilled  by   the   tnbercula 
quadrigemina,  tli.  766. 
Tmbercuiar  formations  in  the  membranes  of  the  heart,  ti. 
64A 
meningitis,  liL  718. 
Tmberemlout  diathesis,  disordered  nutrition  In,  IU.  754. 
Tmbercmlum  Loweri,  ii.  580.  594. 
majus  of  humerus,  il.  159. 
minus,  Ii.  159. 
ossis  naTiculariSjil.  505* 
Tuberou  process,  i.  732. 
T%AerotiUes  of  the  coccyx,  %.  127. 
of  femur,  lil.  44. 
humerus.  It.  673. 
Ischia,  s.  127. 
tibU,  ii.  169. 
7^iArrofi'l|y,  iliac,  s.  117. 

of  the  ischium,  s.  115. 
Tubes  of  colon,  s.  368. 

of  small  intestine,  s.  346. 
of  stomach,  s.  320. 337. 

limitary  or  basement  membrane  which  forms  these 

tubes,  s.  S'il. 
contents  of  these  tubes,  s.  321. 
tubes  of  the  cardiac  extremity  of  the  dog,  s.  322. 
tubes  at  the  pyloric  extremity  of  the  organ,  §. 

822. 
abnormal  conditions  of  the  tubes  of  the  stomach, 
S.412. 
TMporidm,  a  family  of  Polynlfera,  It.  SO.  47. 

characters  of  the  family,  it.  20. 
T\Aiporn  musica,  a  species  of  Polrptfera,  It.  47.  51. 
DMcotaria^  a  genus  of  Rocifera,  It.  403. 
Tttbo-iwaHtm  ligament,  s.  602. 
Tubular  membrane  ofnerre,  liL  591.    See  Kibti. 
t^tbtUaria  coronata,  a  species  of  Polypifera,  if.  40.  43. 
mode  of  reproduction  of.  It.  42-  46. 
digesllTe  organs  of  the.  s.  296. 
TiibmtarkUt^  a  ftunlly  of  Polypifera,  It.  20. 4a 
characters  of  the  family.  It.  20l 
genera.  It.  20. 

tentacular  apparatus.  It.  41. 
digestlTe  system,  It.  41. 
circulation.  It.  42. 
reproduction.  It.  4t 

mode  of  propagatloB,  It.  42. 
OTa  of,  s.  [126J. 
TmbmU,  ostium,  ii.  538. 
seminiferi.  It.  978. 
uriniferi.lT.  241. 

mode  of  injecting  the  tubes.  It.  241. 
course  and  termination  of  the  tubes,  It.  942. 
structure  of  the  tubes.  It.  242. 

epithelium  of  the  tubes.  It.  252. 
ciliary  motion  of  the  tubes.  It.  253. 
function  of  the,  It.  254. 
diseases  of  the.  It.  260.  et  »eq. 
TMnltfrra,  a  section  of  Insects  of  the  order  Hymcooptera, 
n.  865. 
characters  and  habits  of  the  section,  Ii.  866, 866. 
7W«/M.  biliary,  of  lirer.  It.  451. 
communis  of  Trstibule,  IL  538. 
TufU^  placental,  s.  717. 
Tumomrt,  method  of  analysing,  lit.  806. 
TVasonrf.  aneurismal.  See  ifn^sirlfin  ;  Anmr,  PMholo- 
glcal  conditions  of. 
aneurismal,  of  trachea  or  bronchi,  eflfects  of  presiore  of, 

iii.  126. 
angfiectoma.  It.  127. 
of  thebacli.  I.  8<M. 

of  the  brain,  ftingoid  and  bard.  III.  720  E. 
carrinomatous,  of  the  llTer,  ill  192. 
cfftt-iike,  of  the  fare,  II.  CM). 
In  the  dlHphrHinn,  il.  & 
enc  phaloiJ,  in  the  muscular  substance  of  the  heait,  II. 

C37. 
enchonfiroma.  It.  133. 
enrysted,  i.  C3.  64.    See  Fal. 


Tutiuntn  ^— ooutimutim 

encysted,  of  the  parotid  gland.  It.  430. 

fatty,  in  the  exact  sttoatioos  of  crvial  bania,fi.7a. 

ofTcmi,  iT.14ai. 
fibrous.  It.  130l 

in  the  cranial  dura  maler,  BL  711 

of  Fallopian  tube.  s.  «S1. 

ftMt  oostructioQ  from,  s.  206. 

of  uterus,  s.  689. 

of  the  proflate  gland.  It.  |S|. 
fungous  of  the  urinary  bladder,  1. 4QI. 

causes  of  the  disease,  L  4(>1. 

itmctore  of  the  ttimours,  1. 402. 
fangiiform.  of  nerrea    neuroma,  iiu  720  G. 
of  the  bead  of  the  tetos  In  ntcro,  tL  221. 
ofthe  instep,  11. 352. 
ofmammip,  diroiik.  Hi.  291. 
Irritable,  tit.  254. 
malignant,  of  the  hand,  ii.  516. 
melanotic  tumours,  or  mrianotomata.  It.  Ifll 
of  the  neck,  diagnosis  of,  id.  583. 
ostco-sarcomatoua,  of  pelTia,  s.  206. 
oateold  or  oasifring  ttonour.  It.  135. 
of  pancreas,  8.  111. 

cystic,  s.  1 10. 
scirrnous,  in  the  heart  of  the  fcrtas  la  otera.  &  HL 
in  scrofulous  aflbctions  of  the  bones,  L  4M. 
oftbe  spine,  ill.  713. 
auperflcial,  of  the  fore-arm,  II.  363. 

deep  seated,  of  the  Ibre-arm,  li.  ML 

diagnosis  and  creatmcDt  of,  U.  368. 
of  the  tongue.  It.  1 157. 

fktty  tumours.  It.  1 157. 

encTsted  tumours.  It.  1 137. 

mttlbernr.lik«  tumour,  tv.  1158. 

polypus-like  tumour,  ir.  1158. 
Tmica  alboginea,  or  white  of  tbe  eye,  IL  174 ;  IL l^. 
a.  56. 

faitemal  compodtioa  oftbe,  la  498. 
albuginea,  or  tunica  proprta,  oi  OTary,  s.  ML  VS. 

inflammation  of,  a.  574. 

hypertrophT,  s.  574. 
oelluiota  propria  ofarteric*,  1.  Sit. 

cellulosa  Interior,  L  233. 

InUma,  1. 2*i8. 

mnsculosa,  L  292. 

See  AiTKBT  in  general, 
communis,  hydroeele  of  tbe.  It.  989. 
granuloaa  of  Barry,  s,  551. 

of  Von  Baer,  s.  57.  [82].  [«]■  {98. 
inthna,  Tel  Tascnlosa.    See  l^fa  maccr. 
nerrea,  s.  325. 
scroti,— dartoa.  It.  438. 
Taglnalls,  1.  12 ;  !t.  522,  5SX 

of  Mr.  O'Ferrall.  IU.  78a. 

elaulcity  of  the,  ii.  GO. 

doTelopment  of  the,  ii.  740. 

lo'He  bodies  In  the.  It.  IOII. 

Inflammation  of,  or  amte  bTdroeele,  It.  194.  A 

encysted  hernia  of  the.  It.  lOOJ. 

encysted  hydrocele  of  tbe.  It.  98&. 
TOIIIC4TA.  1.  112;  iv.  I|g5. 
definition.  It.  1195. 

Sioersl  oliservatiosis  on  the  rlaas.  Iv.  tl«5. 
Tisions  Into  Csmllies  and  gettera,  le.  Itt^  IM?. 
Ascidiadiv.iT.  Ilif7. 
ClaTel}laldie,lT.  1188. 
BotryUld«,lT.1l89L 
PyroMMBldsr.  It.  1199 
Salpld«.  It.  1191 
Ptolonalada,  Iv.  II98, 
anatomy  and  physiology  of  tba  Ttaaiota.  It.  I A 
teat,  or  shell,  hr.  II93L 

structure  and  chemical  eompaaltisas  sf  * 
test.  It.  1194. 
anatomy  oftbe  AsHdi«to,  It.  1288 
ClaTellmldm.  I  v.  IKX 
BoCryllM*,  it.  I2I«. 
Pyrosomldm,  i«.  12X7. 
8alp4d»,  tT.  IttOL 
Pdonalad*,  It.  Ifl8. 
loGomotloa  of  tbe  Tonlcala,  It.  1240^ 
afllnliies  of.  It.  1211. 
digeative  organs  of,  s.  299. 
nenrous  system  of.  III.  809. 
geiteratiTe  organs  of,  iL  4lflL 
mode  of  reproduction  of.  s.  23. 
TVmdBS,  or  coats,  of  FaHopiaa  lube,  s.  fiOgi 
oftbe  oTisar,  or  tunica  flbroM,  s.  ai5l.  558. 
oftestlcle,  It.9;6. 

tunica  vaginalla.  Iv.  078. 

appendage.  It.  9n. 
tunica  albuginea.  It.  977. 
of  reins.  Internal,  Iv.  liri. 
middle,  IT.  1372. 
external.  Iv,  1733 
Ttmis,  character*  of  tbe  Kabylos  tt^  It.  t»7. 
T^mmw,  the,  ilL  975.  994. 
7>p«#a,  ii.  994.  «l  »tq. 
Tupmiad^,  or  Tufioia  finally,  IL  «»f . 
Tkrmmtam,  or   L'gro* Tartarian  gnmn  of 
1347.  ^  ^ 
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chftraciert  oftho  Turanian*,  iv.  13M. 

Um  TuranlftM  at  Hlgii  Aiia,  Um  Uock  from  which 
the  glotM  «M  prolMbljr  originallf  peopled,  !▼. 

TmrbeOmriM,  mm  of.  •.  [1191. 
T\u^MUU€4  bona,  superior,  Ifi.  794. 
InfBrior.  U.  MS ;  lU.  TM. 
bordert.  U.  11& 

1.  iDfarior,  IL  SIS. 
1.  upper,  11. 113. 
connexions.  lU  tlX 
development,  IL  SU. 
extremities,  II.  S1S» 
structure.  11.  SIS* 
iurbces,  U.  IIS. 

1.  inlamal,  11.  tIS. 
S.  extaraal,  IL  SIS. 
middle.  111.  7M. 
sphenoidal,  iU.  71fli 
inferior,  crest  of  nasal  procass  or  plala,  IL  S1(L 

superior,  U.  tlO. 
procaiies,  superior,  1. 731. 
middle,  L  7S1. 
ridge,  inferior,  of  superior  nuslllary  bono,  U.  SOS. 
superior,  of  superior  maxUlarjr  bones,  IL  S08. 
IWiflisfc'e  rubra,  a  genus  of  Polvplfera,  Iv.  97. 
TWrM  (Pieuronectcs  mazlmus),  pyloric  csMa  of,  s.  91, 

9a. 
TWiar  vkalis  of  Hebenstreit,  IL  147. 
TWrlf,  cranium  of  the  Western  and  Central  Asiatic  Turka 

compared.  It.  ISS7. 
Tiamtptt  considered  as  an  article  of  food,  i,  896. 
composition  of  turnips,  s.  3M. 
ravages  of  the  HaltlGa  nemorum  amongst,  11.  iCS. 

of  the  larva  of  tho   saw*  Ay  and  of  Agrostis 
segetom,  IL  967. 
Tmrik  (Testudo  mvdas),  anatomy  of  the,  hr.  Mft.  «f  «w. 
brain  oftlte.  Hi.  7601 
respiratory  morements  of  the,  Iv.  1081. 
pancreas  of  the,  s.  9i. 
muscular  system  of  the,  lit  549. 
nervous  system  of  thr,  iii.  6901 
organs  and  mode  of  progtession  of  tlw,  lU.  450. 
TmsMt  of  the  boar,  iU.  865. 

of  the  elephant,  iU.  867. 8N ;  Iv.  994. 
of  the  Mammoth.  Iv.  984. 
of  the  Haatodon  glganteua,  Iv.  997. 
development,  hr.  9A 
7V<rs  of  nerves  supra'«eromial,  Iv.  571. 
T^m^mmic  nerve  of  Jacobson,  II.  495,  496.  554. 
T^MB^nnMOT,  ear«druni,  or  middle  ear,  il.  649. 654. 
artery,  tympanic,  fatliBrior,  il.  60& 
superior,  il.  556, 
eanalU  tympanleiis,  tt.  64JL  544. 
cavity  of  the  tympanum,  IL  5a.  646. 
developmeot  of  the,  II.  559. 
lining  membrMM  of  the,  U.  649l 
diorda  lympanl,  tL  549.  554  j  iv.  546. 
developoient  of  the  tympanum.  iL  599. 

of  the  small  bones  of  thsL  iL  56Ql 
functions  of  the  tympanum,  U.  64S.  579. 677* 
lymphatics  of  the  tympaoum,  IL  566. 
nbrane  of  the  tympanum,  IL  545. 
oAce  of  the  membrane  in  the  ftinctJoo  of  hearing 

11.  579.  574. 
origin  and  development,  IL  6fl0. 
otitis  oftbe,  11.  575. 

rupture  or  destruction  of  the  momhrane,  eihet  of, 
on  the  ftinction  of  hearing,  11.  576. 
membrana  tympani  secundaria,  11.  5IS» 
nerves  of  tympanum,  II.  654,  5&5. 576. 
nervous  anastomosis  In  the  tympanum,  IL  664,  676. 
promontory,  11.  5S1.  649. 
oAce  of  the  tympanum  in  the  fUnetlon  of  beoriog.  IL 

579.  5n. 
tensor  muscle  nf  the  tympanma,  11. 648. 
ramus  ad  tenaorem  tympani.  IL  556. 
uae  of  the  tmsor  tympani,  IL  573. 
tympanic  ring,  IL  644. 

origin  and  developasent,  11.  669. 
parts  developed  from  the,  li.  560. 

I .  groove  for  the  memhraaa  tympani,  11. 660. 
9.  bulU  ossen,  11. 560. 

a.  osseous  part  of  the  auditory  passage,  11. 
560. 
abnotmal  eonditlooa  of  the  tympanum,  II.  539. 
TMMsn,  a  genus  of  Hotlfora,  Iv.  407. 
yyntowieniln.  L  61. 
iyp^tom  deposits,  Iv.  101. 

analysis  of,  iv.  104. 
7>pAstf,  characters  of  the  arlnelln,  iv.  1999. 
malignant,  syncope  Induced  by,  1.  797. 
cerebnd  hjrpersmiia  In  fotal  cases  of,  IlL  790  C. 
7^/ms  dye,  whence  probably  obtained,  Iv.  433. 


U. 

£7irr»-rar«nrlMB.  or  Turanian,  group  of  languages.  If. 

1S47.     • 
Ui€trmUam  of  the  allmentiry  canal,  s.  416. 


Uleeratum,  allmentarr  canal  ^CMstfan^dL 
of  the  stomach,  s.  416. 
sise,s.4l& 
mode  in  which  It  penetratm  the  rarious  tis- 
sues, s.  417. 
origin  of  the  gastric  ulcer,  s.  417. 
cicacriaatlon,  s.  417. 
lientery,  or  ulceration  of  the  follicles  of  the  large 
intestine,  s.  418. 
ofarteries,  1. 939. 
bladder,  L  897. 
bones.  1.4401 

with  absoesaes,  1.  450. 
without  abscetsm,  1. 451. 
buboes,  phagedsenlc,  L  938. 
cartilages  of  the  hip- Joint,  IL  788. 
larynx,  idiopathic,  IU.  119. 
lympathecic,  IlL  119. 

sirising  A>om    a  specific  or  conitHutlonal 
Uint,  Hi.  119. 
symptoms,  liL  119. 
treatment,  iii.  190. 
Ilgamenu  of  the  larynx,  UL  196. 
mucous  membrane  of  the  nose,  iU.  7S9. 

coat  of  uterus,  s.  694. 
muscular  substance  of  the  heart,  U.  6S7. 
pharynx.  111.  954. 

cheeks,  gumi,  and  Upe  of  children,  IlL  954. 
prostate  gland,  ir.  156. 
vagina,  s.  70H.  ) 
upon  the  inner  and  outer  ankle,  L  \4IL 
cancerous,  condition  of  the  adipose  tiasae  In,  L  61 
ITlerr  of  cartilages,  L  499. 
priosary,  L  499. 
secondary,  1. 499,  500. 
cicatriaation  of  ulcers,  procem  oC  U  603. 
of  the  cornea.  U.  177. 
of  the  diaphragm,  U.  6. 
of  the  tongue  iv.  1164, 

dyspeptic  ulceration,  Iv.  1154. 
small  circular  ulcers,  Ir.  1164. 
severe  and  deei^sealed  ulcers,  iv.  1186. 
aphthous  ulceration,  iv.  1156. 
Indurated  and  non-malignant  ulceration,  Iv.  Il99w 
gangrenous  uloeratlon,  iv.  1166. 
ayphllttic  ulceration,  if.  1156. 

small  drcuUr  superficial  ulcers,  Iv.  1166. 
rhagades  or  fiuures.  It.  1156. 
glossy  tubercle,  Iv.  1 156. 
phagedenic  ulcers,  iv.  1157. 
corroding  ulcer  of  the  uterus,  s.  700. 
▼aricose.  111.  199. 

treatment  of,  UL  130. 
I7Am,  il  65,  66.  169. 
devetooment,  11. 164. 
form,  U.  169. 
structure,  iL  16S. 
surtaces,  II.  169. 
sigmoid  cavity  of  the.  It.  999. 
fracturm  of  the,  11. 69. 364. 
UuiAU  AnTKUT,  11.  695.  699;  Iv.  994. 1407. 
lU  reladoos,  Iv.  994. 

in  the  iiM-earm,  Iv.  994. 
In  the  hand,  iv.  924. 
course,  it.  363. 
branches  of  the  ulnar  artery,  iv.  996. 

arterfas  recurrentm  uhuires,  anterior  et  posterior 

iv.  9i5. 
arteria  Interossea,  iv.  995. 
arterisr  carpi  ulnaires,  anterior  ot  posterior,  IL  699{ 

Iv.  995. 
comrounlcans  ulna,  iv.  996. 
digital  arteries,  Iv.  896. 
variettM  of  the  ulnar  artery,  iv.  936. 
varieties  of  origin,  Iv.  986,  997. 

high  origin,  Iv.  997. 
Tarioties  of  sise  and  distribution,  Iv.  997. 
dismsm  and  ln|ur1ea  of  the  ulnar  artery,  Iv.  898. 
aneurism,  iv.  998. 
fslie  aneurism.  Iv.  998. 
Uktm  nerve,  1.  917.  861 ;  il.  64. 697,  698  {  Iv.  767. 
dorsal  branch,  iv.  7«'i6. 
inner  liranch,  iv.  758. 
outer  branch,  Iv.  758. 
luminal  branches,  Iv.  758L 
superficial  external,  Iv.  739. 
deep  ininmal,  iv.  756. 
rjhsnr  veins,  11. 63  {  iv.  1407. 
UUimMr  analysw.    See  OaaaMio  Amaltsis. 
UttimuUe»  or  primitive,  nervoos  fll»re,  iii.  5bl« 

description  of  the.  ill.  591. 
XJUhmtm  monens^riffht  ventricle  of  the  heart,  U.  607. 
Uttaeem,  mode  of  reproduction  of  the,  s.  914. 
{/mfoMcW  arteries.  L  990;  U.  8S0. 
obliterated,  I.  18. 
cerd,  congenital  abnormal  conditions,  Iv.  947. 

vessels  of  the  umMlkal  cord  separated  near  the 

placenta,  Iv.  947. 
the  umbilical  cord  loo  long,  Iv.  017. 
too  short,  Iv.  947. 
absence  of  one  of  the  umbilical  arteries,  Iv.  947. 
lucreaird  ntunbrr  of  vcs«els  of  the  cord,  Ir.  948. 
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Vmkiiicdl  cord  —  eoiHihmed, 

persistence  of  the  umbilical  refticle,  ir.  948. 
coostrictioD  or  the  umbilical  cord.  It.  948. 
the  umbiltoil  cord  too  thick.  It.  948l 
iMmla.   confeoltal,    1.  508;   U.  761;   !▼.  960. 
Hbbmia. 

of  more  advaneed  ag«,  li.  76S,  76S. 
•ympComs.  ii.  764. 
resloD,  1.  4.  504. 
ring,  L  9. 

vein,  ■tmctore  of  the.  It.  IS7I. 
ofthefceCtts,  iiL936. 
obUterated,  L  IS. 
Um^Uietu,  or  naTel,  i.  8,  S*. 
OSes  during  foetal  life.  II.  7GI. 
period  at  which  the  aperture  eloeet,  II.  761. 
Um^finm  bone.  li.  S06. 

artlcuUtioDS,  il.  506. 
Vngmal  phalanges  of  toes,  II.  343. 
I/%rsMis  articulare,  secretion  of,  I.  SSS. 
Uuio,  ora  of.  In  their  diflerent  stages  of  derelopment,  t. 

[108.1 
Umu  antlar,  actioo  of,  oa  the  tIuI  pover  of  the  heart,  U 

Vrofiia,  It.  943. 

Urau  of  ammonia.  It.  78. 

calculus.  It.  78. 
of  magnesia  oalcoiua.  It.  81. 
VraekmA,  9.  IS.  18.  388. 

persistence  of  the,  i.  39SL 
Urtuet,  metltod  of  determining  tiie  presence  of  the,  In 

organic  subsunces,  lii.  796.  805. 
Vreoy  method  of  deterroinin^  the  pcesenee  of,  IIL  796. 
qoantitatiTe  analysis  of.  iti.  laS.  799 ;  It.  1965. 
artificial  production  of,  iii.  \ht. 
in  the  compositloo  of  the  blood.  I.  410;  It.  459. 
Vrttlmut^  organs  of  reproduction  of  tlie,  s.  936. 
Uredo,  organs  of  reproduction  of  the,  s.  S96. 
Ureter f  or  escretorjr  duct  of  the  Udney,  It.  SS5. 
iU  direction.  It.  93.S. 
relations.  It.  SS5. 
epithelium  of  ureter.  It.  954. 

motor  influeoco  of  the  sjmpatlratic  nerre  oo  the,  a. 
466. 
UtSTHftA,  II.  433;  Ui.  923:  It.  1944. 
in  Male,  ii.  4SS ;  It.  1944. 
dirwtlon.  It.  1944. 
length.  It.  1944. 
diameter.  It.  IMS. 
prostatic  portion,  ill.  994;  It.  1946. 
membnuioQB  portion,  or  isthmus  urethnt.  III. 
9:15.939;  iT.  1947. 
triangular  ligament.  It.  1947. 
apongr   portion,  it.   145;   iU.  914.  995;    It. 
1948. 
bulb,  lii.  995;  It.  1948. 
mucous  membrane.  It.  1949. 
lacnoK ;  lacuna  nuignus.  It.  1950. 
structure.  It.  ISaO. 
caput  gMllinaginis,  It.  19-^91 
Cowper's  glands.  It.  19«9. 

comparatiTe  anatomr.  It.  1953. 
blood-Tesseis  of  the  urvthra.  It.  Iil54« 

arteriea  and  reins.  It.  1954. 
nerres.  It.  1954. 
muscles,  UI.  915. 939 ;  It.  1580. 
lymphatics,  iv.  1954. 
function.  It.  1954. 
deTeiopmeot,  It.  1955w 
patholoffy,  it.  1956. 

congenital  malformations.  It.  1996. 
epispadias.  It.  1956. 
hypospadias.  It.  1956. 
sometimes  terminating  befbre  It  readiea 

its  u»ual  destination.  It.  I95& 
sometimes  the  opening  Is  altogether  want- 
ing (atrt^la  urethrsp).  It.  I  Mi. 
deTlations  in  diameter.  It.  1956. 
diseases  and  accidents.  It.  1956. 
dilated  urethra.  It.  1956. 
deviation  of  the  urethra  from  Its  normal  dire^ 

tion.  It.  1957. 
solutions  of  continuity.  It.  1957. 
fissure  of  the  inferior  part  of  the  nrethra  a 
.  cause  of  spurious  herm^ihrodltism,  II.  6B1. 
Inflammation,  It.  1957. 

common  causea.  It.  1957. 
specific  causes.  It.  195^. 
fktmi  gonorrhoea.  It.  1958L 
vlceratioii.  It.  1959. 
absce«se«.  It.  1299. 
tubercles.  It.  1359. 
■tricture,  iii.  935 :  It.  1960. 

spasmodic.  111.  935  :  It.  I960L 
iwrmanent.  It.  1960. 

Tarieties  of  permanent  itrlctare.  It. 
I3G(I. 
falte  passages.  It.  1)61. 
fist  die  in  perlnKo,  It.  1961. 
ratis4>t  of  ttrlctur«>.  It.  13^9. 
coevittcnce  of  stone  with  atricture.  It. 
iac3. 


UatmiA,  male — comiimmed, 

diseased  lacunar.  It.  1961 
obstructlott  from  other  causes.  If.  IJSL 
irritable  urethra,  it.  1968. 

symptoms,  W.  l^tGL 
neuralgia  of  the  orethca,  Iw.  190. 
In  Fanale.  lTTl96i. 

origin  and  dirwAion,  It.  1963. 
muscuUr  inTestmetit,  ir,  1361. 
meatus  urinariua.  It.  1964. 
organisarloii.  It.  1961 
arteriea.  It.  1964. 
Teins.  iT.  1964. 
lymphatics.  It.  1964. 
nerres.  It.  1365. 
proeUte  gland  ?  It.  I9B5. 
pathology  of  fomale  aretbra.  It.  1165. 
comparatlre  anatomy  cnT  the  urethra,  it.  19E7. 
UretkHttt,  iT.  I9»7. 
C^Hc  acid,  1.47;  It.  1970. 

oonatitutioii  and  chemical  propcvtiei  of.  It.  11?^ 
method  of  deterasinlng  the   presence  ei;  bl  7.. 

805. 
presence  of,  in  the  blood.  It.  4G0l 
ealculus.  It.  77. 
oalde  calculus.  It.  80. 
rrtearw   bladder  In  man.    1.  in.     See  BusHi  tt 
UaiMEi 
calculi.  It.  74.    See  also  Cmiemb\  orinaiy. 

analysis  of,  iii.  806. 
flstnlm.  It.  89l 
organs,  parasites  of  the,  li.  194. 

In  Tarious  animals.    See  under  tbair  htiJrfv 
Ruminantia,  a.  543. 
Pitchydermaca,  ill.  879. 
Birds,  L  347    See  ATia. 
Fishes,  lit  1011. 
Insects,  11.  9I\    Sea  I>mdcta. 
Ubimb,  1. 197  i  iT.  196^ 
definition.  It.  1968. 

coostltueots  of  healthy  urine.  It.  1901 
urea.  It.  1969. 
extractlTe  mattcra  of  urine.  It.  1969. 

aaimal  extractlTe  matter  aoliMe  to  T«^r 
only.  It.  1969. 
eoloaring  mattera.  It.  I97& 
homaplueln.  It.  1970. 
nroerrthrio,  ir.  1370. 
mucus,  Iii.  419.    See  If  irriTa. 
uric  or  lithic  ackl.  It.  1970. 
hippuric  acid.  It.  1970. 
lactic  add.  It.  1370. 

quaatitatlTe  oompodtioB   of  heakfcy  vm.   • 
1371. 
physical  characters  of  healthy  oriae.  It.  IITL 

Liebig's  theories  on  tl»e  Tariati<ma  caas^  m  t-* 
urine  by  rarioas  iageeta.  It.  1973. 
changes   in,  when   retained  ifoag  m  the 


of  animals.  It.  1979. 

lion,  ttger,  and  leopard.  It.  1999. 

borsea.  It.  1979. 

oxen,  cow.  It.  I9Ml 

elephant  and  rhteoearoa.  It.  IttO. 

eaaael.  It.  1980. 

pigs,  IT.  IMO. 

Kt.  It.  I«HL 
rer.  It.  1980. 
nriibita  and  gwlnea  piga,  ie.  1981. 
hare,  it.  IMU 
birds.  It.  1981. 
rattle-sa«ke,  hr.  1981. 
buU-fkt>g.  It.  1991. 
land-tonolse.  It.  1391. 
Oftoe  in  ditrase.  tr.  19«l. 
human  urine.  It.  1981. 

llthic  add  depoaita.  It.  19*9. 
depoalt  of  lithales.  It.  I9Ht. 

earthy  phesphaiea.  It.  I! 
oxalate  of  lime.  It.  Im3. 
It.  I3M. 

ofltae.  It.  U 
hlBpnrle  add  la 

akvli.  It.  1984. 

table  of  the  relatlTe  fra^c 
diftrcnt  kioda  of 
Tariooi  coimfrfaa,  it.  I: 
lithic  acM  caleali.  it.  U87. 
mulberry,  or  axalate  of 

1987. 
crstic  oalde  calrall.  It.  1987. 
pliespbadc  calcati.  It.  lft«7. 
altcmauag  cakislt,  ir.  Itfi. 
mlaed  or  eompemd  calcMli,  It.  19A 

coodlliotts  of  unaa.  It.  ISO. 
fcbrile  oriae.  It.  |s>B. 

falaile   arina.   a;rictly  — ^«-  •• 
I 


rf  -• 


Cebnle  urine.  « Ith  d^t^^itf,  ^     ** 
friMtle  una*  tiMJU-m\**i  iW  •*- 
prapnrtMm  of  vster,  it   |y% 
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MMemtc  urine,  W.  1289. 

true  aiunaic  uriD«,  it.  \W9. 
ooncenUAtad  UMBmk  urioe,  ir.  Ittd. 
alkaline  urine,  ir.  1889. 
uiioe  Dearly  normal,  Ir.  ISW. 
•tate  of  the  urine  a*  It  U  obserred  in  different 
diseaMt,  Iv.  1290. 
pericardlti*,  ir.  1290. 
phlebitis  uterlna,  ir.  1291. 
meniogitit,  ir.  1291. 
encephalitli,  ir.  1291. 
deltnum  tremenc,  ir.  1291. 
myWitii,  ir.  1291. 
bronchitif,  ir.  1291. 
pneumooia,  ir.  1291. 
pleuricU,  ir.  1291. 
empyema,  ir.  1291. 
hepatitis,  ir.  1291. 
urphritis,  ir.  1291 . 
arthritic,  ir.  1291. 
chronic,  ir.  Iv91. 
albuminous,  ir.  1291. 
morbus  Brightii,  ir.  1291. 
cysUUs.  ir.  I2')2. 
typhus,  ir.  1292. 
intermittent  ferer,  ir.  1292: 
cholera,  ir.  1292. 
rheumatism,  Ir.  1293. 
phthisis,  Ir.  1299^ 
struma,  Ir.  1293. 
diabetes  mellitus,  ir.  1293. 
Insipidus.  Ir.  1293. 
chylosus,  ir.  1293. 
Jaundice,  ir.  1293. 
urine  of  pregnancy,  ir.  1294. 
foreign  substances  in  the  urine,  tr.  1294. 
muscular  action  in  the  expulsion  of  the.  ilU  721  H. 
Influence  of  the  spinal  cord  upon  the  Mcretioo  of 

nrine.  iil.  721  S. 
method  of  analysing  urine,  lU.  807, 
healthy  urine,  lii.  807. 
diabetic  urine,  iii.  MM. 
albuminous  urine,  iii.  809 
quantity  passed  in  t«reDty>four  hours,  IL  149. 
effects  of  the  suppretsloo  of  the  exerHlon  of,  it.  190. 
•tete  of  the  urine  In  casea  of  paraplegia,  ir.  467. 
effusion  of  urine  into  the  cellular  tissue,  L  516. 
cause*,  i.  bid. 
•flk>cts,  1.616. 
characters  of  urine  expelled  by  patients  suffering  from 

Minal  disease,  iii.  721  S. 
diflcult  micturition,  and  retention  of  urine,  the  result 

of  cystic  disease  of  the  prostete  gland.  Ir.  168. 
disease  of  the  kidney  from  retention  of  urine,  ir.  296. 
dUbetic  urine,  condition  of,  ir.  99. 

iheorlea  of  the  pathology  of  diabetes,  ir.  19. 
fhtty  matters  excreted  in  the  urine,  Ir.  97. 
casein  In  comUnatloa  with  fat  in  **  milky  urine,** 

ir.  94. 
flbrin  as  an  adrentitlous  product  to  urine,  Ir.  931 
phosphoric  acid  in  urine,  ir.  80. 
albunlnaria,  or  albuminous  urine,  Ir.  91. 
albumen  In  the  secretions.  It.  91. 

albumlnarla  from  an  unnatural  ttet^  of  the 
blood,  ir.  91. 
fkom  morbid  states  of  the  genlto*nrinary 

organs,  tr.  92. 
from  accidental  admixture  of  gealtal  pro- 
ducts. Ir.  92. 
from  a  doubtful  cau«e,  tr.  93. 
Urokemoie,  or  hlppuric,  acid,  iii.  800. 

analysis  of.  iil.bOO. 
VroerruUf,  or  boring- flies.  U.  865. 
Vrodela.  an  order  of  Amphibi4,  L  91,  cf  $eq. 

characters  of  the  order,  I.  91. 
UroenftkHm,  Ir.  1270. 
Uramtiut,  ir.964. 

Vropoietie  system  of  MoUusca.  ill.  366. 
Unms  arid  calculus,  ir.  80. 

Vrtom  ( Hrstrix  dorsaU),  anatomy  of  th«,  ir.  377.  ei  sef . 
i'rnu  Malayanus,  organs  of  rotce  In  the,  ir.  14^9. 
Vurime  arteries,  11.  831 ;  s.  552. 
plexus  of  reins,  Ir.  1411. 
of  nerres,  s.  430. 
UTincs  aho  its  Armoaou,  §•  547. 
Orary,  s.  547. 

normal  anatomy,  s.  547. 
form,  s.  547. 

dimensions  and  weight,  s.  547. 
position  and  connexions,  s.  548.   ^ 
component  parts ; 

1.  protecting  parts  or  tunics,  s.  548. 

peritoneum,  toaica  albuginea,  s.  548. 
9.  parpochyma  or  struma,  s.  549. 
8.  OraAfian  reslrles,  s,  5*^. 
4.  blood«re«»els  and  nerres,  s.  552. 
frinctloos  of  the  orary.  s.  552. 

derelopmental  changes    In  the   orlcapfulrs, 
and  process  of  cmitiioo  of  ova,  s.  U2. 
1st  stage:  origin  of  the  orlcApsuIrt,  s* 
554. 


Utsius  and  ix%  APTBifnAois,  oricapiules— >eofilMii«if. 

2nd  stage:  growth. maturatiun,  and  pre- 

parNtion  for  dehiscence,  s.  555. 
8nl  stage:    rupture  or  dehitceiice,  and 

escape  of  ora.  s.  558. 
4th  stage:  decline  and  obliteration  of  the 
orlcapsules,  S.  561. 

A.  without  impreirnatlon.  s.  561. 

B.  after  impregnation,  s.  663. 
•pontauettr  of  the  emission  of  ora,  s.  566. 
nature  of  the  corpus  luteum.  s.  564.  569. 
classified  arrangement  of  ail  the  couditlonc 

which  the  Graafian  follicle  exhibits  duriug 
erolution  and  inrolution,  s.  570. 
aummary  of  the  conclusions  which  these  con- 
ditions afford  with  reference  to  queaioiis  in 
ob«tetrtc  and  forensic  medicine,  s.  571. 
derelopmeot  and  inrolution  of  the  otary,  s.  .>71. 
origin    of  the   ovary,    and    the   at:rratlons 
wliich  it  undergoes  at  different  periods  of 
life.  s.  571. 
abnormal  anatomy  of  the  orary. 

effects  of  extirpating  the  orary,  s.  573. 
deficiency  and  arrt  st  of  dereiopment,  s.  573. 
atrophy  and  hypertrophy,  s.  573.  ^ 
displacement,  hernia,  s.  573. . 
diseases  of  the  tunics : 
inflammation,  s.  574. 
ulceration,  rupture,  s.  574. 
hypertrophy,  calcification,  s.  574.  ] 
diseases  of  the  proper  tissues : 
hyperemia,  s.  576. 
Ind^mmation,  s.  576. 
suppuration,  s.  575. 

simple,  multiple,  multUocular,  and  pro* 
lifeious  cysts,  s.  578. 
contents  of  orarian  cysts,  s.  582. 
fluid  contents  of  cysu,  s.  582. 
quantity  and  rate  of  ellVuion,  s.  5N2. 
compofeitlon  of  the  fluids  coolaiued  In  or»» 

rian  cysu.  s.  583. 
hydatids,  s.  584. 

solid  contents  of  orarian  cysts  ;  sebaceoof 
and  sudoriparous   glands;   fat;   hair; 
teeth ;  true  bone,  s.  584. 
orivin  of  the  solid  contents  of  cysts,  s, 

586. 
foMus  contained  In  the  orary  (?);    the 
question  of  otarian  gestation  considered, 
B.  586u 
examples  of  supposed  orarian  gestation, 
s.  587. 
•olid  enlargements  of  the  orary,  a.  591. 

cartilaginous  and  osslfic  formations,  s.  591. 
cancer,  colloid  or  alreolar;  medullary  and 

scirrhous,  s.  591. 
scrofulous  tubercles,  s.  593. 
Parorarlum,  s.  593. 

structure  and  derelonment,  i.  593. 
Abnormal  states,  s.  597. 
Fallopian  Tube,  or  Oriduct,  s.  597. 
normal  anatomy,  s.  697. 

form  :  dimensions,  s.  597. 

situation  and  connexions,  s.  698. 

separate  parte  and  dirtslons,  s.  5691 

Internal  orifice,  s.  !^99. 

uterine  portion  of  tlie  tube,  s.  600.  [ 

canal,  s.  600. 

external  orifice,  s.  600. 

Ssrillon  or  Infuudibulum,  s.601. 
mbriae,  s.  601. 
tutKi-orarian  ligament,  s.  602. 
structure  of  the  coats  or  tunics,  s.  603. 
blood.ressels  and  nerres,  s.  604. 
frinctions  of  the  Fallopian  tube,s.  605, 

reception  and  transmission  of  ora  and  sper- 
matic fluid,  s.  605. 
flrst  steps  in  the  process  of  impregnation,  s. 

608. 
changes  which  the  orun  undergoe  >  in  the  tube, 

development  of  the  Fallopian  tube,  s.  61 X 

formation  of  the  oriduct  out  of  the  duct  of 
Mailer,  s.  613. 
abnormal  anatomy  of  the  Fallopian  tube,  s.  613. 

defect  and  Imperfect  deretopincnt,  s.  614. 

peculiarities  of  construction,  s.  615. 

at»phcemente,  s.  616. 

obli  eratinn  of  the  canal.  %.  617. 

hypersrmia  \  inflammation,  s.  617. 

collections  of  fluid  within  the  tube ;  blood ; 
serum  ipus,  s.  617. 

CTSU,  s.  020. 

fibrous  tumours,  s.  623. 
tubercle  ;  cancer,  s.  610. 
rupture  of  the  tube  walls,  s.  620. 
Fsdioplan  tube  gestation;  various  forms,  s. 
621). 
Uterus,  a  623. 

noimal  anatomy  %.  G23b 
situation  and  posiii«^o,  s.  623. 
ftTm,  s.  €24. 
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Umoi  AND  m  ArpiRDAon,  utertu — centfatMiri: 
dimenfttont  aad  weight,  •.  6S4. 
regional  dlvlsloos ;  fUndiu  t  body ;  cerrlz,  t.  CM. 
external  larface,  •.  626. 

internal  surtece,  and  eaTlklet  of  the  bodj  and  cer- 
vix, e.  626. 
■tructure  and  arraogement  of  the  tissues  compot- 
tng  the  body  of  the  uterus,  s.  630. 
peritoneal  coat,  ill.  944 ;  a.  631. 
Middle  or  moseolar  coat  (  compotltioa ;  eovrse 

of  the  muscnlar  fibraa,  •.  631. 
mucous  or  deciduous  coat;  eonposition,  s. 

63ft. 
utricular  glands  or  follicles,  «.  6B6. 
■tructure  and  arrangement  of  the  tissues  compos- 
ing  the  cervix  nterl,  s.  638. 
muscular  coat,  s.  6311. 
mucous  coat;  epithelium,  •.  696. 
papillc,  a.  638. 
mucous  follicles,  s.  640. 
blood-vessels  of  the  uterusi  i.  640. 

uterine  artenr,  il.  Ml. 
lymphatics,  s.  641. 
nenres.  s.  641. 
Ilgamrat  or  the  uteras,  s.  706. 

brood  ligament,  ill.  943  ;  s.  TOBi 
utero-sacral  liyameoC,  s.  70-V 
utero-veslcal  ligament,  il  703. 
round,  or  sub-pubic,  ligament,  s.  705. 
development  and  metamorphoses  of  the  uterus  at  dURs- 
rent  periods  of  life,  s.  649. 
a.  origin  of  the  uterus,  and  its  condition  during 

faUl  life,  s.  642. 
h.  the  uterus  firom  the  time  of  birth  to  puberty, 

S.643. 
e.  the  uterus  during  menstntid  life,  s.  644. 
4.  the  uterus  during  geetatkm  j  the  gravid  or  ftilly 
devdoped  uterus,  s.  644. 
state  and  weight,  s.  645. 
alterations  during  gestation  In  the  form  of  the 

body  and  cervix  uteri,  s.  645. 
position,  actual  and  relatlre,  of  the  uterus 

during  gestation,  s.  6«7. 
alterations  in  the  special  coats  and  tissues,  a. 
649. 
peritoneum,  s.  649. 
muscular  coat,  s.  649. 
blood-Tessels,  s.  6AI . 

nenres;  the  question  of  enlargement  of 
the  uterine  nerves  during  pregnancy,  s. 
651. 
mucous  or  lining  membrane  of  the  uterus : 
development  Into  the  deddua ;  decldua 
vera  and  reltoxa,  11.  455 ;  s.  652. 
histolofy  of  the  decidua,  s.  6S7. 
tf«  the  uterus  after  parturition,  II.  454  ;  s.  666. 
time  at  which  the  ovum  arrives  In  the  uterus 

after  sexual  union,  il.  463. 
the  process  of  involution  of  the  gmvM  uterus, 

S.656. 
changes  in  dimensions  and  weight,  s.  651. 
metamorphosis  and  restoration  of  the  compo- 
nent tissues,  s.  659. 
/.  the  utrrus  after  the  nsenstnmi  epoch ;  senile 
atrophy  or  involution  of  the  uterus  iu  advanced 
life,  s.  661. 
ftinctlons  of  the  uterus,  s.  662. 
«.  oOce  of  the  uterus  in  menslmatlon,  s.  662* 

periods  of  duration  and  recurrence  of  this 

Amotion,  s.  662. 
quantity,  s,  €63. 

nature  of  the  catamenial  discharge,  s.  663. 
eompositlon  of  tlie  menstrual  fluid ;  analysis,  i« 

661. 
microscopic  examination,  s.  663. 
unmixed  menstrual  fluid  ;  analysis,  s.  661 
source  of  the  menstrual  flux,  s.  66-^. 
means  by  which  the  blood  escapes  during 

healthy  menstruation,  s.  665. 
purpose  of  menstruaiioo,  s.  666. 
relation  of  this  function  to  the  mattvatloo 

and  emission  of  ova  examined,  s.  6d7. 
purpose  of  the  flux.  s.670. 
h.  olBce  of  the  uterus  In  inseminatloa,  s.  671. 

c.  ofllce  of  the  uterus  in  gestation,  s.  672. 

d.  oAce  of  the  uterus  In  parturition,  s.  672. 

general  sketch  of  the  labour  proce*i,  s.  672. 
peristaltic  action  of  the  uterus,  and  Its  cause, 

S.673. 
rhythmic  action  of  the  uterus,  and  its  cause, 

S.674. 
Influence  of  the  dlAmit  nerrous  centres  upon 

the  uterus  in  parturition,  «•  67ft> 
esdtlng  caose  of  labour,  s.  677. 
•boormal  anatomy  of  the  uterus,  s.  678. 
defective  development,  s  67(t* 

1st  class :  congenital  defects,  s.  673. 

the  various  abnormal  forms  of  the  uterus, 
arising  from  Imperfect  coalescence  or 
the  primitive  uterine  halves  (commonly 
tetmed  doulile  uterus),  arranged  In 
four  groups : 


UTimi7s  AWD  m  AmNDAOU,  irterm  — 

Croup  L  uterus 
Group  IL 
Group  III 
Group  IV.  uterus  bUncularii,  s.  «W1 
2adclaM:  loco— piete  ihi i  al ii|imi  mi 
of  puber^. 
the  pro-pubartal  olcrvs,  a.  661. 


antiflcxion,  s.  I 
retroflexion,  a. 
lateral  Inflexkm,  a.  6RL 
aaoaallea  of  position  of  Che 
oMtquity,  s.  60. 
aoti-  and  retro>versloB,  a. 
hernia  of  the  uterus,  s.  €64. 
prolapsus,  s.  664. 
a  cause  of 

6Ba 

eleratlon,  s.  064. 

Inversion,  a.  664. 
anomalies  of  the  slae  of  the 

atrophy,  i.tK. 

hypevtrophy,  a.  667. 
patholoKical  eondMona  of  Cho 
the  uterus,  a.  617. 

1.  pathoiofrteal 

coat: 
s.  687. 

2.  pathological  eoodMoos  of  the 

fibrous  tl*sue ;  peri-metrkis, 
1.  pathological  eondttiona  of  the 
a.  689. 
dimtolahed  and  increased 


s.  689. 
fibroid,  or 
hrterstftlal. 
mucous  fibroid;  fihroos  asid 
-  polyel,"  s. 
4.  pathological  coodkii 
s«  692. 
simple  hrpevtrofhj ;  d; 
s. 


*.  • 


of  the 


hypertrophy  of  the  flilUeular 

the  uterine  mi 

lar**  polypi  (*• 

S«  692. 
hypertrophy  of  the  filiUnus 

cervix  (Menda.ulcor),  a. 


simple  iofiamaaarory   h 
extroversion   of  the 

catarrhal  Infiamaaatfmi  of  tho 
of  the  uteraa ;  endeaaotrtiio  i 
aw694. 
idceratkm  of  the  ■uceea  eoa 
abrasion,  and  eatnetisrten,  a.  i 
distensions  of  the  uterine  cavity,  a.  6V. 
bydrometra,  s.  697. 
lunnatomecra.  a.  697. 
physometra  \  tympanies  attrl.  a.  61 
hydatids,  s.  69N. 
■arrowing  and  ohUteratkm  of  Che 


atreeia  of  Cheos  uteri, 
of  the  uterine  body,  a 
pathological  conditions  lorolvlaf 
uterine  tissuoa,  a.  696. 

soence.  s.  700. 
corroding  uleer,  a.  TOfll 
tubercle,  s.  701. 
solutions  of  eoothwicy  s 
a  701. 
pathological  coodltloos  of  the 
tton: 
Irregular  contracthm « 
(arrested  pertelakic 
Incomplete  and  twtardr 
puerperal  Infismmafioo.  a.  TOO. 
eod<Hmetritls,  a.  702. 
meCro-phlehttIs,  a.  7<8i. 
metro-perkeelila,  a.  76& 
Uood  drscraaes,  a.  704. 
uterine  calculi,  Iv.  96^ 

saline  dsposklons.  Ir.  96l 
■oAenlng  and  IndufWtlen  ol  the.  It.  TI& 
cystoides,  Iv.  ISI. 

maaenllnua.    See  VoNsraj^  TwoatA 
of  the 


leoter 


anatomy,  s.  706. 

"I 
thi  uliiio  sncial  H 


Che  broad 


Che  utero-veekal 
the  round  or  sui 
▼aflna,  s.  706. 

Bocmal  anaCeav.  •«  796. 
dlmmsioos,  s.  706. 
external  surfbee,  s.  706. 


s.TOk 

iita.a.  TViL 

s.  71 
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Utbius  and  its  AmtNDAOU.  TAgint— amirmirtf. 
corapocition.  t.  706. 
interaat  turnoe,  ■.  706. 
arteries  j  velna ;  Ijmphttici ;  nerret,  i.  707. 
utM  of  tbe  raglna,  i.  707. 
•boormal  anAtomj,  s.  707. 

aiiomallw  of  rorm  and  tiia,  •.  707. 
ditplac«m«nto,  i.  707. 
•olutioDt  of  continuity,  i.  Wi. 
Inflammation,  ■.  707. 
epithelial  desquamation,  i.  707. 
serous  and  sanguineous  Inflltration.  s.  707. 
at»scess ;  ulceration ;  gangrene,  i.  7W, 
cysts  and  tumours,  s.  708. 
cancer,  s.  700. 
External  organs  of  generation*  t.  708« 
normal  anatomy,  s.  700. 
the  mons  Tener  Is,  §•  708. 
labia,  s.  708. 
clitoris,  B.  709. 
nympbc,  s.  710. 
vestibule,  s.  710. 
vaginal  orifice  and  hymen,  s.  710. 

origin,  Tarleties,  and  sigiilfieatlon  of  the 
hymeti.  s.  710. 
sebaceous  and  muciparous  glands  and  rolHcles 

of  the  Tulva ;  Tulvo-vaglnal  gland,  s.  71 1. 
bulb  of  the  vagina;   pars  intermedia;  con* 

stricter  vaginc  s.  71 S. 
blood-vessels  and  nerves  of  tbe  external  or. 
gana,  s.  713. 
abnormal  anatomy,  ••  714. 
Ubia,  s.  714. 
clitoris,  s.  714. 

nymplise  and  vestibule,  s.  714. 
hymen  and  ostium  vagime,  s.  71 5« 
Placenta,  s.  715. 

normal  anatomv,  s«  7IS. 
form,  s.  71  A. 

dimensions  and  w<>lght,  s.  715. 
ftttal  surface }  amnion ;  chorion  {  fceta!  blood* 

vessels,  s.  7i5. 
uterine  surlkce,  s.  716. 
circumference,  s.  716. 
substance,  s.  717. 
tufts  and  villi,  s.  717. 
termination  of  tlie  fmtal  veeaels,  s.  718. 
decidua,  s.  718. 

terminations  of  the  maternal  vessels,  t.  719. 
development  of  the  placenta,  s.  719. 
of  the  festal  portion,  s.  719. 
of  tbe  maternal  portion,  s.  790. 
functions  of  the  placenta,  s.  721. 
UUro^fstmtkm.  varieties  in  respect  to,  and  tbe  develop- 
ment of  the  young,  11.  436. 
See  Ovum. 
Ultro-9esieai  ligaments,  s.  705, 
sacral  ligaments,  s.  705. 
Utriemimr  glands  or  follicles  of  otenii,  i.  636. 
Utrieuiui  prosUtleus,  Iv.  151. 1 358. 
development  of.  Iv.  153. 
See  VmccLA  raosTATtCA. 
C/'ero,  or  spherical  choroid  membrane,  U.   178.      Sm 
CiloTpid  coat, 
or  iris.  11. 183.    See  Irii, 
flocculent  growth  of  the,  iu  the  bnrse,  111.  95. 
Uwmim,  1.  385, 386 ;  ill.  961. 
vcsiOi,  Iv.  147. 

V. 

produced  by  the  tockeri  of  the  feet  of  the  boose- 


fty,  ill.  443. 
by  limMta,  lik  445. 
f^mgfma,  s.  706L 

normal  anatomy,  s.  706. 

dimensions,  s.  706L 

•sternal  surfeoe.  s.  706. 

composition,  s.  706. 

Intemal  surface,  s.  706. 

arteries ;  vehis :  lymphatics :  nerves,  s.  706, 707. 
atrium  vagin»,  vesttbulum,  Iv.  1435. 
peritoneum  of  the,  ill.  944. 
sensibility  of  the  lower  tiart  of  the,  II.  447. 

uses  of  Ihe  vagina,  il.  447  {  s.  7<i7. 
abnormal  anatomv,  s.  707. 

anomalies  of  form  and  site,  s.  707. 

dtftpUcements,  s.  707. 

solutions  of  continuity,  s.  707. 

inllammatloii,  s.  707. 

epllheltal  de«quamatl<m,  s.  707. 

serous  and  sanguineous  Inflltration,  s.  767. 

abscess  s  ulceration ;  gangrene,  s.  708. 

cysts  and  tumours,  s.  708. 

eeneer,  s.  708. 

fUse  vagina.    See  HaaMAniaontTiBif . 
calcareotts  accumulations  in  the  vagin.i,  |v.  66. 
r«r'«tf  vasorum,  iv.  773.  788. 
rm£mal  artery,  11.  831. 

branches  of  hepatic  duct,  111.  168. 

artery.  III.  171. 
taraachca  of  portal  vein,  ill.  IH?. 


Vagfnal  —  eomthuted, 
bursas,  deep,  I.  468. 
orifice,  s.  710. 

hymen,  s.  710,  711. 

glands  and  follicles,  i.  711. 
ulb  of  the  vagina,  s.  713. 
pars  intermedia,  s.  713. 
constrictor  vaglMB,  s.  713. 

varieties  In  the  condition  of  tbe  vagina,  s.710. 715. 
plexus  of  veins.  111.  167  {  tv.  1418. 
process,  L  784. 
veins,  iv.  UlA. 
raMinm,  s.  707. 

Vagm  nerve,  Iv.  546.  8IA,  816.    See  Pak  vaoum. 
f^aZpHS,  anatomical  charactera  of,  IL  348,  319. 
rJiep,  or  vallecula,  of  Haller,  ill.  (»8. 
VtdtaUMft  sinuses  of  the  aorta,  1. 189. 
Valve,  Kustaehlan.  II.  580. 

lleo-csecal  or  ileo-colic,  ••  368. 

of  Thebeslus,or  lesser  eustachian  valve,  U.  580;  iv.  1415. 
of  VieuBsens,  lU.  678. 686. 690. 
of  the  lieart,  diseases  of  the,  IL  646. 
atrophy  of  the,  11. 647. 
chronic  endocarditis,  II.  646. 
dilatation  of  the  valves,  II.  647. 
Oisiflcatlon,  11.  647. 
osseous  deposits,  il.  647. 
miUrormations  of  the,  ii.  683. 
See  also  Heakt. 
of  the  lymphatics.  111.  909. 
of  the  rectum,  ill.  921. 
■esnllonar  or  sigmoid,  of  arteries,  1. 333. 
veBOOS,  structure  of,  iv.  1377.  13T9. 
Harvey's  descriptron  of,  iv.  1377. 
different  forms  of  valves,  it.  1378. 
epithelium  of  valves,  iv.  1379. 
fibrous  lamina,  Iv.  1879. 
sinuses  In  the  walls  of  veins,  iv.  1860. 
ofilce  of  the  valves,  iv.  138l< 
AinetlonB  of  the  sinuses,  Iv.  1381. 
morbid  anatomy  of  the  valves,  iv.  1400. 
See  Vinous  Ststbm. 
VahnOn  coll,  action  of  the,  ill.  791.  L. 

foraminis  ovalls.  vestigium  foranlois  oralis,  11.  080. 
trigloehis  V.  tricuspis,  il.  581. 
Vmhmim  conniventes,  s.  346. 
Vtm  Diemem*t  Land,  the  **  hysena  *'  of,  til.  998. 
VameiMa  urtlcse,  or  common  nettle-butterfly,  11.  876. 969. 
Vapour t  escape  of,  from  the  human  body,  Iv.  843l 
V&rmmm  crocodllinus,  teeth  of,  Iv.  894. 
Vmrica  of  the  anal  veins,  I.  185,  186. 

of  the  arteries  and  veins  of  the  urinary  bladder,  1.  WS% 
of  the  capillaries  of  the  Integuroeots  of  the  leg,  ill.  138. 
of  veins  of  the  leg,  ill.  188. 
causes,  ill.  Iv9. 
VmrkotHe,  Iv.  loil.  1360, 

causes  of,  iv,  1399. 
VoHcot*  aneurism,   L  943.     See  Amotusm  ;    AaTnT» 
Pathological  conditions  of. 
nerve  tubes.  Hi.  592. 

causes  of,  ill.  893. 
veins,  ilL  199 ;  Iv.  1397. 

varices  of  the  leg,  Iv.  IflOflL 
varicocele.  Iv.  tS^. 
lusmorrheiMB,  Iv.  I3S9« 

pathological  conditions  of  varicose  veins.  III.  I99l 
varicose  veins  of  tbe  leg,  cattSrs  of,  ill.  Itt,  199. 
distension  of  the  veins  of  the  leg  aai  Ibec,  II.  361. 
about  the  anus,  1. 185. 
aloers,  ill.  199. 

treatment  of,  ilL  1301 
FerlDfMlMes  of  the  absorbent  vessels,  UL  80. 
Vaubtibm  or  If  arkiho,  Iv.  1994. 

1.  distinctive  characterlttii^  of  num,  tv.  1994« 
his  two  hands,  iv.  isOl. 
erect  atUtude,  iv.  1988. 
cranium,  Iv.  1995. 
position  of  the  Csce,  Iv.  199C 
vertebral  eolumn,  Iv.  1996> 
toigth  of  lower  extremltlee*  Iv.  I38C 
Mped  progression,  Iv.  1879* 
knee-joint,  Iv.  1979. 
arched  form  of  the  Ibot,  |v.  1397. 
form  of  the  trunk,  I  v.  1397. 
visceral  appiiralus,  Iv.  1997. 
eonfbrmation  of  the  ttrain,  Iv.  I998L 
his  senses  subordtaiatcd  to  bis   taCelligeiicCp 

Iv.  1300. 
capacity  f«>r  faitellcetaal  prugrses,  Iv.  1300. 
II.  species  and  varieties,  iook^i«Mly  consMered,  Iv* 

diversities  of  age  have  led  to  tbe  establlsbmeDt 

of  species  « ueh  have  no  exlscence  in  neturs^ 

Iv.  1303. 
Influence  of  external  eonditkns  la  aMMlliyinf 

the  conformations  both  of  plenia  and  ant 

raals,  iv.  1303. 
tendency  to  sMotaneous  variatlen  exists  !■ 

many  races.  Iv.  1304. 
III.  general  survey  of  the  diversities.  In  physical  and 

psychical  characters,  prveented  by  dlibreut 

rac^s  of  mankind,  Iv.  1318. 
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VABiiTia  or  Mankihd,  general  tiiiT«y-.cofi/lMiu^. 

aDftUnnical  diflercDcet  bj  which  the  scTeral 
races  of  mankind  are  dUtlngoitheil 
from  each  other,  ir.  1319. 
1.  conformation  of  the  cranium,  I?.  1319. 
progiiathoui  type,  It.  1321. 
pjramldal  type.  It.  1322. 
oral  or  elliptiMl  type.  It.  1323. 
9.  conformation  of  the  pelvis,  !▼•  1331. 
a.  conformation  of  the  other  parts  of  the 

skeleton.  It.  1331. 
4.  colour  of  the  skin,  ir.  1833. 

constancy  of  the  relation  between 
climate  and  complexion,  It.  133A. 
historical   evidence    of   an   actual 
change  of  complexion  in  tribes  or 
races  that  are   known   to   have 
migrated    from    one  locality   to 
another,  or  to  have  changed  their 
mode  of  life.  iv.  133Q. 
6.  colour,  texture,  and  mode  of  growth  of 
the  hair,  iv.  1337. 
phjiiologkal  conformity  or  diversity  of  the 
several  races,  Iv.  1339. 
average  duration  of  life,  iv.  1339. 
epoch  of  the  first  mensiruation.  iv.  1339. 
f^eauency  of  the  catamenial  flux  and 
toe  epoch  of  life  to  which  it  ex> 
tends,  iv.  1341. 
duration  of  pregnancy,  iv.  1311. 
fertility  of  hybrid  races,  fv.  1341. 
psyehieal  comparison  of  the  various  races  of 

mankind,  I  v.  1342. 
philological  evidence  of  a  common  origin.  In 
Uuiguage,  Iv.  1346. 
aptotic  type,  iv.  134& 
agglutinate  type,  iv.  1346w 
amalgamate  type,  iv.  1346. 
anaptotfc  type,  iv.  1346. 
principal  groups  of  various  langnages.  It. 
laSf » 
IV.  general  survey  of  the  principal  lunlllei  of  man- 
kind, iv.  1348. 
European  nations,  Iv.  1348. 
Asiatic  nations,  iv.  1348. 
African  nations,  iv.  \3^2. 
American  nations.  Iv.  13A6. 
Oceanic  nations,  iv.  1361. 
general  recapitulation,  iv.  1363^ 
addendum  on  the  causes  of  the  tendency  to  extinction 
In  the  races  of  aborigines,  iv.  1366. 
rari^t  aneurlsmal,  I.   241.     See  AnBoauM;    ABTxaT, 

PatholMical  conditions  of. 
FiirM,li.848. 
Tos  deferens  artery,  Iv  983. 

deficiencies  and  Imperfeetions  of  the,  Iv.  967. 
ejaculatorium,  iv.  147. 
rmMM  brevia,  i.  196;  It.  1414;  t.as?. 
aflterentia,  ill.  208.  231. 

of  epididymis,  iv.  979. 
deferencla,  I.  380 ;  U.  467, 466 ;  III.  922 ;  It.  1431. 
Inferentia  or  afferentia.  111.  207. 231. 
pamplnlformla.  It.  96L 
vasorum,  L  223 ;  III.  233 ;  It.  1381. 
FataaUw  branch  of  nenrus  Tagos,  111.  887. 
rami  carotid,  ill.  887. 

ramus  ad  divisionem  arteriss  carotldls.  III.  887. 
rami  vasculares  postariorea  et  Intern!,  iii.  HH7, 
anteriores  et  Intcmi,  ill.  8b7. 
ra$emlmr  system.    See  CiacoLATioN. 
y^semlmm  aberrans.  It.  980. 
Vm»co^etUtUar  structure  of  penis.  III.  913. 
Vatima  extemus  muscle.  III.  44. 
Intemus,  ill.  44. 

nerTes  for.  It.  763. 
Vaierim  Indica,  Ullow-llke  fat  of  the,  I.  66. 
yamekertaee^  mode  of  reproduction  of  the,  s.  216. 
Vtmit.    See  Forms, 

of  the  flancs  of  Crustacea,  i.  767. 
FegetabU  fibrin,  iv.  169. 
casein,  iv.  169. 
albumen,  iv.  Ifi0. 
food,  s.  ««.  693.    SeefboA 
nuclei  of  intestinal  calculi,  Iv.  84. 
parasites,  Iv.  143. 
FtgetahUtt  compared  with  animals,  1. 124. 
oelluUr  tissue,  1. 128. 
chemical  composition,  1. 124. 
Immediate  principles,  1. 126. 
adds,  1. 126c 
oxides.  1. 12&. 
dreutatinn,  L  133. 
digMtlon,  L  132. 
electricity,  1. 137. 
forms.  I.  124. 
hrat,  1. 136. 

hibemailoo  of  plants.  III.  167. 
kijurlons  eftets  of  forcing  a  new  crop  In  an  im- 

naturally  short  interval,  lii.  167. 
light,  1. 136. 
motion,  1. 139. 
nutrition,  1. 130. 
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Fegetaitet'-eomifmud. 

organic  composition.  I.  135l' 
reproduction,   1.    129L 

TSBLI. 

respiration,  1. 132 1  !▼. 
secretion,  1. 136. 
sensation,  1. 139. 
sise,  1. 124. 

symmetry  ofplants*  It.  851. 
tubular  or  vascular  tissue,  i.  126. 
vital  manifestations,  1. 127. 
ultimate  dements  of  vegotabics.  iL  12. 
substances  used  as  food,  li.  IS. 
on  the  relation  which  eslata  betnewn  the  bh*'  •  > 
vegetable  kingdoms,  as  regards  the  fuBCJb^ 
production,  a.  266. 
Ybin,  iv.  1367. 

literary  history,  Iv.  1367. 
I.  structure,  Iv.  1368. 
epithelium,  Iv.  1369. 
fenestrated  roemteane.  It.  1369. 
Internal  tunic  of  longitadinai  fibrsa,  Iv.  IST 
middle  coat  of  Intermixed  drcolar  and  ka#2* 

fibres,  Iv.  1672. 
external  coat  of  kmgftodinal  itaccs,  Iv.  ISl 
minute  vdns,  tv.  1373. 

regions  in  whidi  the  Telns  undergo  strikipi  »*•  ■ 
fieations  in  structure.  It.  1971. 
Tdns   at  thdr  Junctioa  with  the  hnrt.  • 

1376. 
cavae,  passtaig  throudb  tha  diaphragm  "*  * 

rlcaralum.lv.  1376. 
eerebrd  sinuses,  iv.  1S76L 
umbilical  vdn.  It.  I37&> 
Tenous  valves.  It.  1377. 

structure  of  Tdvea,  It.  1379. 
fibrous  lamina.  It.  1379. 
sinuses  in  the  walla  of  tha  veiaa,  b.  .>- 
ofllee  of  TalTos,  It.  1361. 
TBsa  Tasonam,  It.  ISSl. 
nerves  of  vdns.  It.  1882. 
compwatlTe  structure.  It.  IStt. 

caudal  Tenoos  heart  of  ed.  It.  IStt- 
IL  physical  and  vital  propertlea.  It.  13M. 
Titd  contractility,  it.  ISSt. 
Tenous  tonicity.  It.  I3H. 
ill.  ganeral  remarks  upon  Telaa:  orii 
moses,  plexuses,  Ike..  It.  K 
origin  of  Tdns.  It.  1386. 
I*  course,  anastomoses^jtlegoses,  Ac,  Iv.  tX 

IV.  ftinction  of  veins,  iv.  1369. 

circulation  in  the  velna.  It.  I389i 
as  dlTertlcnla  and  leseivulis  of  bloodL Iv.  <> 
Tenous  absorption,  1. 24  |It.  13B0. 
V.  daTdopmant  of  Tdna,  It.  I  JSO. 

as  ofrfllarlea,  It.  1390. 
morbid  anatomy  of  toIbs,  It.  1391. 
phlebitis.  It.  1392. 

plastic  phJebltia.  It.  ISM. 
auppuratlTa  phlebitU,  It.  1391. 
obliteration  of  Tdns,  It.  1396. 
hading  of  wounds  In  wdaa.  It.  136^ 
eflRscts  of  ligatures  on  vaina,  iv.  132& 
pblebecteals ;  Tarix,  It.  1397. 
Tarioes  of  the  leg.  It.  I3B8L 
Taricocele,  It.  1399. 
hsNDorrhoids,  It.  1399. 
rupture  or  pat  foratlon  of  Tdns,  It.  139^ 
affections  of  the  TdTes  of  Teins,  It.  14u6. 
phlcbolitas.  It.  1400. 
calcareous  degfnerallon  of  Telns,  Iv.  140. 
fatty  tumours.  It.  1402. 
eniosoa  In  Tdns,  It.  1401 
calcareous  dcpocHs  m  tiM  coals  af  vdas.  •« 

1.  parietal.  It.  89. 

2.  cenird.  It.  69. 
Intra-Tonons  dr,  secietkm  ot,  hr.  141 
adTontltloua  forawtiooa  la  tha,  Iv.  U2. 

Fein-ttcma,  or  nhlcbditaa.  It.  1400. 
I'ettu  In  particular ;  — 
abdomind,  I.  16. 
alar.  It.  1407. 
alveolar.  It.  1401. 
angular.  It.  1404. 
ofankle,  1.160. 
arilottlar.  It.  1411. 
auricular  posterior.  111,  90t. 
axllhuT,  I.  360;  Ul.  949:  It.  1407. 
asygos,  I.  366:  It.  1361.  1404.  I4l9. 

dond,I.M6. 

UB|or,l.366|  It.  1409. 

minor,  or  semt.aaygoa,  L  363  {  It.  I4B9. 

Buparior,  1. 366. 
left.  It.  1409. 
badlic,  1. 216.  M0(  11. 63.961.10:  It.liff. 

median.  It.  1407. 
b^td-verlebrd  of  BraadMt,  111.  630. 
of  brain,  III.  704. 
of  bones,  I.  436. 

brachlo-cephdic,  lU  86]  i  It.  I  lOL 
of  brain,  ill.  701 
broochlal,i.386t  It.  1409. 


GENERAL  INDEX* 


685 


iNKcal,  If.  1404. 
Otfdiac,  frcai,  iv.  1414. 

posterior.  Ir.  1414. 
Mpballr,  L  S16.  369, 360  {  U.  63 ;  111.  t49 ;  It.  1407. 

nedijia,  ir.  1407* 
Mrtlyral,  iu  lass. 

ophthalmic.  lU.  94. 
corottmrU  v«ntrlctili.  It.  1414. 
fsoroiury,  grmt,  11.  096;  !▼.  1404.  1414. 

smaller  posterior,  ii.  A97 ;  It.  141B. 
anterior,  U.  &!f7 
ofcUtorlt,  1. 709.  713. 
of  cranium,  1.  748,  749. 
cniral  anterior,  Ii.  838. 
circumflex,  W.  1407. 
Uil,  It.  14)1. 

Inlemal,  It.  141S. 
denul.  Inferior,  It.  14O0l 
ordlaphragm,  II.  4. 
dortal  of  ciltorii,  s.  708. 

of  penis,  ill.  933 1  It.  1154. 
dor«l-epinal.  It.  1410. 
of  dura  mater,  iii.  6tt9. 
ofear,  U.Afifi. 

external,  il.  S6& 
of  dhow,  11.  6SL 

emulgent  or  renj«l.  It.  S86.  388. 
cpicaaulc,  Mperlleial,  It.  1411, 1418. 

deep,  It.  1418. 
epiploic,  W.  1414. 
ftrom  eTelids,  iii.  94. 
Ikcial,  11.  987;  It.  1388.  1404.  1406. 
traniTerte,  ii.  888  ;  iii.  933. 
deep,  or  alveolar.  It.  1404. 
ouhthaimic,  ill.  94. 
of  Fallopian  tuhe,  i.  &>Z, 
femoral,  saperOdal,  11.  838}  It.  1418. 
of  foot,  dortal.  li.3ftl. 

planUr,  11.  3S5. 
of  fore-am,  il.  361. 

lirooul  or  Tena  prmparata,  t.  748  ;  It.  1404. 
of  Galen.  It.  141&. 
gastric.  It.  1414;  1.385. 
tMtro-eplploic,  right,  •.  317. 381. 

left,  c  387. 
glutei.  It.  1418. 
hemorrhoidal,  HI.  933;  It.  U18. 
Inferior,  It.  1418. 
raperlor,  It.  1418. 
of  hand,  deep,  II.  688. 

•uprrflcial,  11. 686. 
oThcart,  It.  1414. 
hepatic,  ill.  178:  It.  1414. 
Uiac,  external,  11. 838;  It.  1418. 

Internal,  til.  98S.  914 ;  It.  1418. 
oommon,  right.  It.  1418. 
kft.  It.  1418. 
collateral.  It.  1418. 
hifVa  orbital.  It.  1404. 
inoomlnata.  It.  1408. 
right.  It.  1408. 
left.  It.  1408. 
colUtrral,  It.  1108. 
iDtercoetal,  1.  865  i  It.  1409. 

left  superior,  it.  1409. 
interlobular,  iii.  167.  173;  It.  1414. 
Interosseal.  palmar.  It.  1407. 
inCestlnJil,  s.  WO. 
Ititra-lobular,  It.  1414. 
Jugular,  anterior,  L  738 ;  IIL  571.  579. 
hitemal,  lY.  615,  816. 1406. 
external.  Ii.  987  (  111.  571. 903 ;  It.  1400^ 
of  knce-Jolot,  111.48. 
larrngcel.  It.  1406. 
of  leg,  Iii.  188. 
lingual.  It.  1406. 
lobular.  111.  16R. 
lumbar.  It.  1413. 

mammary,  ill.  846.  849;  It.  883.  14^8. 
maaseteric,  W.  1404. 
maxillary.  111.  908. 949;  It.  140% 
medUn,  ii.  fiS.  368.  584. 
basilic,  ii.  33.  361, 388. 
cephnlic,  II.  64,  361. 868. 
of  memuranous  labyrinth,  ii.  543. 
menliifceal,  middle.  It.  140\ 
mesenieric,  superior.  It.  1414 ;  s.  881. 

inferior.  It.  1414. 
nasal,  ill.  734. 
obciirator.  It.  1418. 
occipital.  It.  I4a\  I40& 
OMophageal.  s.  386. 
ophthalmic.  II.  3M ;  IIL  TBtL 
cerebral.  Iii.  94. 
fhcUI.  ill.  94. 
oraHao,  It.  14131 
paUime.  It.  1414. 
palpebral.  It.  1414. 
p««»creatlc.  I*.  1414  ;  •.86. 
I>ancreatico-<iuodenal,  s.  381. 
of  parotid  region,  lit.  900. 


rriMf  .^eomiimned, 

ofpento,  iii.917;  It.  tlS4. 

dorsal.  111.  931 ;  It.  1354. 
of  perineum,  ill.  933. 
pharyngeal,  ill.  949 «  It.  1406. 
phrenic.  It.  1413. 
plantar,  il.  355. 

deep,  internal,  It.  1411. 
external,  It.  1411. 
popliteal.  I.  843 ;  III.  138  ;  It.  1411. 
porUi.  IH.  167  ;  It.  350.  1383.  1414  ;  s.  S8I. 
primitive,  right.  Ii.  838. 
proAinda,  It.  1113. 
pterygoid,  Iv.  1405. 
pubic,  superficial.  It.  1411. 
pudic.  It.  1413;  s.714. 
pulmonary,  11.  561, 5K3;  s.  374. 
pyloric,  superior,  s.  337.  381. 
rachldlan,  W.  1404.  1409. 
radial,  ii.  63. 363 ;  It.  1406. 
ranine.  iv.  1 404. 
of  rectum.  I.  181. 
renal.  It.  8%.  3.1&  1413. 
sacral,  middle.  It.  1409. 
lateral,  Iv.  14(/9. 
salTatella,  It.  1407. 
satellite,  of  gustatory  nerre.  It.  1404. 
of  scapular  region.  It.  437. 
sciatic,  It.  1413. 
saphena,  1.  15. 148 ;  H.  338 ;  It.  61. 

Internal,  or  long.  It.  1411. 

cutaneous  and  communicating  bnnclies,lT.14l  I . 

posterior,  or  external,  It.  1411. 

miOor,  Ii.  351 ;  ill.  IM. 

minor,  11.  M\  t  liL  138. 
spermatic.  It.  981. 1413. 
spinal,  ill.  657;  It.  1404.  1406.  1409. 

superficial,  or  extra  spinal.  It.  1400. 

deep,  or  Intra-sploal,  It.  1409. 
posterior  deep.  It.  1409. 
splenic.  IT.  788. 1414  ;  s.  381. 
stomach,  s.  385. 

snhclaTian,  ill.  578.  817:  It.  815.  1407. 
sttbeutaiieous  of  elbow,  II.  ^ 
sttblobuUr,  111.  ITS;  iT.  1414. 
submental.  It.  1404. 
subscapular.  It.  1407. 
superficial,  of  neck.  III.  571. 
of  supra-renal  capsules.  It.  833. 
supra-orbital.  It.  1404. 
sural.  It.  Mil. 
temporal,  ill.  903;  It.  1409. 

deep.  It.  1406. 
temporo-maxillary.  It.  1405. 

communicating  branch  from  the.  It.  1405. 
of  Thebeslus.  or  Ten*  mtaiinus,  Ii,  587;  It.  1415. 
thoracic.  It.  1407. 
thyroid.  It.  H07. 

Inrertor.  it.  851 :  It.  1408. 

superior.  It.  1406. 

middle.  It.  1406. 
llbtol.iT.  1411. 
tranSTcrse,  It.  1 107. 

fkdal.  II.  197  ;  ill.  988. 
ulnar.  Ii.  68  ;  It.  1407. 
umbilical,  ill.  936  ;  It.  1374. 
of  urethra.  It.  1354. 

In  female,  It.  1864. 
of  urinary  bladder,  i.  386. 
uterine,  s.  641. 
Taglnal.  It.  1414 :  s.  706. 
Tasa  breTla.  It.  1414. 
Teeical.  i.  387 ;  Iv.  1418. 
Tertebral.  It.  815.  833. 1406. 1408. 
of  Tilll  of  Intestine,  s.  S5S. 
VeleiU  Itmbosa.  mode  of  progression  of  (he.  111.  438. 
Veheltif,  In  Insecu  and  birds.    See  Monott,  ArimaIm 
of  ihe  camel.  111.454. 
of  fishes,  ill.  438.    See  Monoif,  AmMSk 
of  the  hare.  III.  453.  454. 
of  predaceoos  Insects,  ill.  443. 
of  sootte  species  of  Qnadruouaa,  IIL  456. 
of  sound.    See  Sommi, 
rHmm  interpnelium,  ill.  685.  676. 
paUtl.  ill.  95i . 

or  triKOoe,  of  the  bladder,  1. 385. 
posterior  medullary,  til.  690. 
Vma  alba  thoracis  of  Kustachlus,  Ul.  806. 
cara,  L  1 1 ;  Ii.  83A 

superior.  11.  5«0;  It.  1404.  1408. 

Telns  which  form  the.  It.  1 404— 1410. 

Inferior,  or  tc na  caTa  aserndcns,  U.  579. 580 1  It. 
1411.14131  .'"vi  1  . 

origin,  course,  a'^d  relations.  It.  14131 
dilatations.  It.  1413. 
collaterai  branches.  It.  1413. 

reiMl  veins.  It.  1413. 

spermatic  Telns,  It.  1418. 
OTarian  veins.  It.  1413. 

lumbar  Telns.  It.  1413. 

inflsrlor  phrenic.  It.  14 13. 
nerTes  of,  It.  13n. 
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anutoinoM*  of  Tena  eara  and  portal  valBy  Ui.  176. 

178. 
fluure  for  tbe,  lU.  161. 
ooronaria  oordit  minor,  11.  (07* 

maxima  cordis,  II.  A96. 
innominaU.  rlcht,  W.  815,  SM. 
port*.  t.8».  137.  881. 
■iilcttt  of,  ill.  161. 
prwparata,  or  rrnatol  rain,  1. 748. 
Mlrateila.  !▼.  1407. 
iapbena,  1. 15. 148 ;  U.  938. 
major,  HI.  1S8. 
minor.  Ui.  138. 
Fena  oomltM,  i.  860  j  It.  1407,  ft  9ra. 

aceorapanrlnf  arterial  ▼OMeu  of  miuclos,  iii.  516. 
of  brachial  Mrti>ry,  t.  S17. 
lonomliuttaB  of  Vleusceoi,  li.  697. 
magniB  Oalenl.  tli.  631.  640.  7U5. 
minim*,  or  veini  of  Tbrbetiua,  IL  597  ;  It.  1415. 
Fenereai  disease,  sttppurating  node  a  symptom  of,  I. 

449. 
VsNODa  STiTiM,  It.  1408. 
definition.  It.  1409. 
I.  pulmonary  Titlos.  It.  1408. 
II.  systemic  teins.  It.  1401. 

A.  Teins  which  form  the  Tcaa  caTa  superior.  It. 
1404. 
I.  veins  of  the  head  and  face.  It.  1404. 
bdal  Toln,  hr.  1404. 
temporal  Tein,  It.  1405* 
auperflcUl,  It.  1405. 
middle.  It.  140\ 
Internal  maxilUry,  It.  1405. 
occipital.  It.  14a^. 
S.  veins  of  the  neck,  It.  1405. 

Jugular  Tein,  external.  It.  1406. 
anterior,  It.  I4(M. 
internal.  It.  1406. 
collateral    branches.    It. 
14Qa 
Tortebral  Tein,  1*.  1406. 
tploal  Teins,  It.  1406. 
8.  Teins  of  the  upper  eatremliy.  It.  1406. 
ioperfidal,  It.  1406. 

radial,  or  external  toperflclal  veins.  It. 

1406. 
ulnar,  or  internal  superHdal  relna.  It. 
1407. 
basilic  Tein,  It.  1407. 
median.  It,  1407. 
deep  Teins  of  tbe  upper  extremity.  It. 
1407. 
satellite  Telns  of  the  brachial  artery. 

It.  1407. 
subcldviao  Tirin,  It.  1407. 
braraio>cephalie  Teins  (vena  Innomi- 
nate). It.  1406. 
right  Tena  innominata.  It.  1408. 
left  Tena  innominatii.  It.  140^ 
collateral  braocbei  of  brachlo-ce- 
phallc  It.  1408. 
inferior  thyroid  Teins,  It.  1408. 
internal  mammary  veins,  or  Tens»  co- 
mites  to  the  truali  ot  each  Internal 
aoaromary  artery.  It.  1408. 
Tena  caTa  tnperior.  It.  1408. 
asygos  Telna,  It.  1409. 
greater.  It.  1409. 
teaser.  It.  1409. 
left  superior.  It.  1409. 
bronchial  veins.  It.  1409. 
sacral  veins,  middle  and  latenU,  It. 

14(19. 
Ttlns  of  the  spine.  It.  1409. 

superficial,  or  extra-spinal  reinf. 

It.  1409,  1410. 
deep,   or   Intra-splnal   Tclns,  It. 
1409, 1410. 
B.  reins  which  form  the  inferior   Tena   caTa,  It. 
1411. 
Telns  of  tbe  lower  extremltlea.  It.  141 1 . 
superficial  set.  It.  1411. 

saphena  Tein,  internal  or  long.  It. 
1411. 
external  or  poaterior  aapbena,  It. 
1411. 
deep  Telns,  It.  1411. 

deep  plantar,  txteraal  and  iatereal. 

It.  1411. 
nopilural  vein.  It.  1411. 
leraoral  veio.  It.  1 412. 
external  iliac,  Iv.  14 It. 
Internal  circumflex  ilii,  it.  HIS. 
internal  llUc,  iv.  1413. 
oommoa  lUac,  right.  It.  14 IS. 
left,  It.  1413L 
collateral  branches  of   common 
Iliac,  It.  1413. 
ilio-lumlMr  Tein,  It.  1413. 
middle  sacral  vein,  iv    I  *  18. 
lateral  sacral  Tein,  Iv.  1413. 
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inferior   Tcna  cava  (i 
eradcM).  It.  1413. 
origin,  eouna.  and  lelstfoas,  Iv. 

1413. 
dllatatioQS,  It.  1413. 
collateral  braacbes,  iv.  UUL 
renal  veins,  Iv  1413. 
aupra-roMl  Trins.  iv.  \4XL 
vain*,  IV.  1413. 
eins.  iv.  HO. 
lumbar  veins,  iv.  1413. 
inferior    pbnalc   viiss,  *. 
1418. 
portal  Tenooa  lyfltea.  b.  1414. 
inferior  meMotaric,  Iv.  lilt, 
splenic  It.  1414. 
superior  mcacatMfe,  Iv.  I  (it- 
trunk  of  vena  pens,  Iv.  lili 
hepatic  vein,  1414. 
C.  cnrdtae  Tdna,  It.  1414. 

great  cardiac  rein.  It.  1414, 
posterior  cardiac  rein.  It.  1415. 
Vernier,  1. 1.    See  AnnoMsn. 

magnus  of  Ruminantia,  IL  11. 
Vemiral  hernia,  congenital.  It.  960l 

notch,  s.  )36L 
VemtrMa  of  the  brain.  Ml.  635. 704. 

choroid  plexuses  of  the  latenl.  Hi.  <M. 
Telum  interposituro.  IlL  63&  704. 
Fentricie,  third.  111.  676. 704. 

third,  choroid  plexuses  of,  BL  476. 

comraisaure  of,  anterior.  IM.  €76,  C|7. 
posterior,  iii.  €76. 
soft,  or  grey,  HL  €77. 
floor  oC  anterior  part  ofTUl.  €76. 
middle  part  of,  iii.  €76. 
posterior  pert  of,  iU.€7C 
opentags  of,  ill.  676,  €77. 
fourth,  ill.  678  698.  704. 

choroid  plexus  of  the,  ilL  681. 
fifth,  iii.  674.  704. 

development,  ill.  675. 
lateral,  ill.  674. 
body  of,  iii.  674. 
comu,  anterior.  III.  €74. 

descending,  ill.  €74. 
posterior.  III.  €74. 
morbid  sUtes  of  the  ventridea,  W.  710  B. 
diUtatlon,  Hi.  730  B. 

In    childrao,  — >  hydroceplul«B    lalanmi,  k 

730  E. 
In  adulU,  HI.  730  B. 
cdour  of  the  fluid  contained  ia  tbe  TeatrUa,  at 

730  B. 
choroid  plesas,  deposit  of  lyvspb  on,  731 F. 
earthy  coocreuoos  ln«  id.  7tt  F. 
Tesicles  to.  f6nn«ly  regarded  as  byd***  ^ 
730  r. 
of  corpus  eallosum.  111.  674. 
of  the  heart  (or  pars  cordis  a<t«fiow),  I.  CM. 
capacity  of  tiie,  1. 657, 65«. 
flee  Hbabt  (normal  anatomy), 
oftbe  larynx.  IlL  113. 
of  septum  loddum,  HI.  €74. 
dcTeiopment,  Hi.  67.V 
Femtrteuhu  anterior,  s.  dexter,  s. 
Heaar  (normal  anatomr). 
bulboaus,  or  gitaard,  of  bfrda,  fboctbrna  oC  ■•  U.  *! 
sinister,  t.  poaterior,  v.  aorticas,  tt.  5891    fle 

(normal  anatomy  I. 
suecentoriatua,  or  aood 
Fennt  decumata.  orarlan  ova  oC  a.  (IM 
Fenttttmrn,  ova  of,  s.  [137]. 
renmeegU  mariai,  IL  401. 
Ftrmua  suctorii.    flee  ExToioa  ; 
Issnhsformaa.    See  Bhtoxoa  ; 
tfretea.    See  BirroioA ; 
Tesiculares.    See  Kivtocoa  :  Siertia 
unciatl.    Seo  BfiTOlo*  i  Siereimit 
Fermiform  animals,  mode  of  progreasloo  o^  IL  484. 
appendix,  deTelopment  o^  s.  40fl. 
process,  infbrlor.  Hi.  678. 6»9. 
superior.  Hi.  €78.  Cfla. 
rerrwcarte.  organs  of  reproduction  of,  a.  tB. 
Vertekr^t  generally,    flee  Saai^roii. 
articulations  of.  1.  350.  355. 
dorsal.  It.  10S3l 

liramenta  soliflaTa  of  tbe.  1. 351. 
flbro-cartilaginoas  lamime  oC,  I.  SMI. 
analogy  betwaen  a  Tertebra  and  a  eraatam,  L  741 
caries  of,  I.  451. 
of  Mammalia,  Ul.su. 
of  CamlTora,  1. 475.    fla*  CaaiivoAa. 
of  Marsuplalia,  tiU  376. 
of  HoQOtremata,  111.  174. 
table  of  the  number  of,  to  Birds,  L  SH. 
or  Fishes,  IlL  958. 
of  Amphibia,  I.  98. 
Ferlekrat  arirrtca,  I.  887,  781  s  lU.  784  (  iv.  8M.  M3. 
origin.  iT.  819. 
relatiooa,  It.  839. 
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Ftrtehrai,  Arterlct  —  eomtimtiti, 
branches.  It.  820. 

to  tb«  prsTettebral  mutelet,  It.  MO. 
to  tpicMl  urteriM,  if.  821. 
t»  cervlcjilU  profundii,  tr.  811 
•pinal  arteries,  Iv.  821. 
posterior,  W.  821. 
antarior.  It.  8Si. 
Tari«tiaa  occaslonalljr  obscrrable  In  the.  It.  821 
column,  oAcaof,  In  tba  procrvtslon  of  man,  ill.  4A6. 
power  and  resistance  of  each  Tertebra,  111.  4ft7. 
Tertebral  column  of  nan  eompared  wltb  tbat  of 
the  lower  animals,  It.  1296. 
vertebral,  or  smaller,  muscle  of  diaphragm,  tL  8b 
system  of  muscles,  ill.  541. 
Teln,  It.  81ft.  822. 1408.  1408. 
Verteltraia^  muscular  system  of,  ill.  641. 

nervous  system  of,  reTlewed,  111.  614. 
VertfM^  or  bregma,  L  725.  See  Ca*MtUM. 
Vtrtigo,  cause  of.  1.  416 ;  111.  723  C. 

production  of  the  sense  of  Tertlgo  by  taming  round 
quickly  on  one's  own  axis,  lit  7'/8  C. 
rem  montanum.  It.  148.  130,  Iftl  ;  It.  ISftt.    8re  Cofmi 

galllnaglnls. 
Vetiea  natatorla  offlthes,  1.  S76. 

urinaria,  L  876.    See  BLAncm  or  UilNI. 
Ve$ictil  arteries,  li.  880. . 
fascia,  I.  388. 
plexus  of  nerret,  •.  430. 
Tclns.i.  387:  It.  Iil9. 
VeHde^  germinal,  of  Purkln)e,  •.  7QL  [BTI*  [188]. 
Ve$icki  or  follicles,  Graattan,  s.  56.  [HI  J.  [W].    See  Otum. 
Fesfco^prostatlc  plexus  of  Telna,  111.  983 :  it.  1413. 
Frtfco-uterine  folds,  III.  943. 
VencmUi  spermatlca  sptiria.  It.  15L 

deTelopment  of.  It.  158. 
VnicrLA  PnotTATiCA,  It.  151. 1988. 141ft» 
definition.  It.  1415. 
deTelopment,  It.  153. 
L  anatomy,  W.  1415. 
Man.  It.  \i\K 

Quadrumana,  It.  1416  1428. 
VoUtaiitla,  It.  1417. 
InsectlTora,  It.  1417. 
Ferse,  It.  1417.  1428L 
PInnipcdIa,  It.  1418. 
Marsuplalia,  It.  1418. 
Rodeotia,lT.  1418. 

CaTla  eobaya.  It.  14 18^ 
SdenUU,  It.  1419. 
FachydermaU,  It.  1419. 
SolidunRula,  It.  1419. 
Rumlnantla,  It.  1419. 
Cetacea,  It.  1431. 
II.  physiology,  Iv.  1429. 
111.  morpbolo^.  It.  1488. 
addendum.  It.  1434. 
Tefknltf  s.  cellulai  a«rcse,  s  Malplghlaaa )  alTeoll  pulmo- 
num,  Rossignol,  s.  868. 
minute  anatomy,  s.  270. 

epithelium  of  the  alr>pasaagee  and  edb.  •.  870. 
elastic  tissue  of  the  air-cells,  s.  373. 
Vbicitl«  SiMiitALU,  il.  433 ;  Ui.  933  s  It.  1489. 
definition.  It.  1429. 
comparatlTe  anatomy.  It.  1480. 
Ibivtlon.tT.  1481. 
tenuity  of  the  walls  of,  II.  429. 
calculi  In  the.  It.  86. 
Vnitmlar  polTpl  of  the  nose,  Ui.  740, 
VrukmU  copulatrke,  1.  876. 
ye$p»  crabm.  or  hornet.  11.  866. 
rrtperUtiomidm*    See  Cnnnomna. 
VtBpertimm,  a  section  of  the  order  IjepMoptera,  U.  887* 

characters  of  the  section,  11.  867. 
retpid^t^  or  bomeu  and  waapa,  habUa  of,  II.  886. 
FfttAuUir  artery.  II.  543. 
re$t»bmle  of  ear.  U.  58A. 
aqueduct  of,  II.  888. 
frnestra  of,  II.  544. 
IbTea  of.  11.  580. 
nerTes  of.  11. 58a 
openings  Into,  11.  580. 
deTelopment  and  abnormal  condMona  of  the,  II.  887, 

55M 
eflce'of  the,  fai  the  function  of  hearing.  II.  887. 577. 
TettibmU^  the.  atrium  eaglMe,  It.  1430;  s.  710. 
bnlbus  TesUbttli,  s.  712. 
abnormal  anatomy  of  the  Testttmin,  ••  714. 
Vettigimm  foramlnts  OTalla,  II.  580. 
Vikrmiorm  moTcmeats  of  aaembrmMMia  aliwiiUiica, 

of.  It.  1475. 
rtbrtomid^g,  a  Ihmlly  of  Faraaitk  aahDala,  IL  lit. 

organisation  of  the.  II.  lt& 
Fikrioiud^t,  a  tamily  of  PcilygastrIc  animals,  It.  4. 

characters  of  the  family.  It.  4. 
ridismarurj  I  490;  11.556;  111.  788. 
lal,  1.  797 1  H.  1117, 388. 
neTTO,  1.  737. 
Tdn,  1. 737. 
»,  II.  287. 
•alcus,  i.  788. 
rkmuemsm  Talve,  Ul.  678.  686. 090. 
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rotf  of  oerTis  uteri,  i.  630. 
Intestine,  s.  850. 

epithelium  of  the  tIIH.  t.  851. 

baacment  membrane,  s.  851. 
blood-Tcssels.  s.  851. 
basis  of  the  tIIIus,  s.  858. 
cytoblasts  or  nuclei,  s.  KA, 
lacteals  of  the  tIUI,  s.  853. 
muscular  constituent  of  the  tHII,  s.  353. 
changes  In  the  tHU  during  digestion,  •.  355. 
abnormal  conditloni  of  the,  •.  413. 
of  th«lacteals.i.31. 
placental,  s.  717. 
Fimtwnr,  or  acetic  add,  considered  aa  an  article  of 

s.  m 

FiMigmrteL  or  AngulUuU  aoeti.  II.  118. 
FtnouM  liquori,  nutrltWe  properties  of,  U.  14, 15. 

basis  of  all  Tinous  liquors,  li.  14. 
Fiper  (Coluber  Terus),  nerTous  system  of  the,  ill.  630. 

Glson-teoRS  of  the.  It.  391. 888. 
mode  of  attack,  HI.  448. 
Fis  InsiU  of  Haller,  doctrine  of  the,  ill.  519. 

In  connexion  with  the  tIs  nerroaa,  lU.  80. 
medicatrix  natur*,  theory  of,  ill-  145.    See  Lin. 
mortua,  Haller*s  description  of  the.  11.  58. 
nerTosa,  ill.  29. 730  H.    See  Niavooa  SYami,  physio* 
logy  of  the. 
Tls  Insiu  in  connexion  with  t(s  nerrosa.  111.  30. 
new  laws  of  action  of  the  tIs  nerroea.  111.  80. 
Fitemeket  anatomy  of  the.  It.  873,  d  erf; 
Fiihm,  phenomena  of, 
Viainw,  111.  837 ;  It.  1486. 

Dr.  Bucklaad  on  the  early  ooodUhm  of  the  •urflno  of 
the  earth    and  condition  of  the  atmosphere.  It. 
1436. 
light.  In  lefcreoce  to  the  phenomena  of  tIsIoo,  It. 
I486. 

3»inlons  of  the  andents.  It.  1486. 
ewton,  Huyghene,  ana  Young,  It.  I486. 
Telocity  of  luminous  undulations,  or  rapidity  wtth 

which  ligiit  travels.  It.  I486. 1487. 
wUte  light,  composition  and  proportion  of,  aeeofd- 
Ing  to  Newton  and  PraUnbofer,  It,  1487. 
Gcrfours  of  which  the  solar  spectnm  In  reality 
consists.  It.  1437. 
calorific  rays  of  Sir  W.  Herachel.  tr.  1487. 
chemical  rays  of  Dr.  WoUastoo,  It.  1487. 

Infiuence  of  the  chemical  rays  on  the  Tegetablo 

world,  actinism.  It.  1487. 
dlTerslfied  colours  of  fiowera,  Mrda,  Ac,  duo 
to  the  action  of  matter  upon  II^K,  It.  1487. 
complementary  colours.  It.  1438. 
chemical,  elet^rk,  and  phoephorcaeant  light, 

It.  1438. 
transparency  and  opadty  of  bodiea.  It.  1488. 
refraction.  It.  1488. 

ibcua,  focal  distance,  or  focal  length,  It.  1488. 
aberration,  spherical.  It.  1438. 
chromatic.  It.  1438. 
achromatic  lenses.  It.  1488. 
of  Tislon,  It.  14891 
fbnctlon  of  the  retina.  It.  1439. 
dioptric  phenomena.  It.  I440i 

Tislon  under  water.  It.  1441. 
disUnct  rislon.  It.  1 143. 

experiment  of  Father  Sdieloer,  It.  1448. 
optometer  of  Dr.  Porterficld,  It.  1443. 
greatest  dUtance  of  human  rislon.  It.  1448. 
duration  of  Impressions,  It.  1444. 
dlmensiona  of  oblecta,  It.  1445. 
apparent  magnltudn.  It.  1446. 
Imear  magnitude.  It.  1446. 
erect  Tislon,  It.  1446. 
single  Tislon.  It.  1447. 
adaptetlon  to  distance.  It.  1450. 
magnifying  lens.  It.  1458. 
hyMMhesIs  of  single  Tislon,  of  Newton  and  WoU 

bstoo.  111.  n  1,773. 
odApUUon  of  the  eye  to  distances,  111.793. 
relation  of  the  flAh  pair  of  nerret  to  the  aaaoo  eC 
il.  809. 
abnormal  Tislon,  It.  1453. 
achromatnpsy.  It.  1458. 

relatlTe  frequency  of  the  aflhctlon.  It.  1488^ 

heredlUry  tendency.  It.  1453. 

Infiuence  of  sex.  It.  1454. 

hypotheses.  It.  1454. 

cnogenltal  achromatopsy.  It.  14.M. 

dlchromatle  DaitonUm  of  Wartmann,  It. 

1434. 
nolychromatie  Daltonism  of  Wartmann, 
It.  1455. 
list  of  the  most  common  cooftiahMM  of 

colour,  14MI 
CMOS,  It.  1456. 1457. 
iMn>ooogenltal  achramatopey.  It.  1457. 
permanent.  It.  1457. 
temporary.  It.  1458. 
causes  of  the  afihcthm.  It.  1460. 
remedial  measures.  It.  1461. 
hyperchromatopsy.  It.  1461. 
anorthopU,  It.  14CIL 
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Visioif — continited. 

myopia,  or  near  liffht,  It.'1463. 
cautei,  ir.  1463. 

course  of  the  affeetioo,  ir.  1464. 
treatment,  ir.  1464,  1465. 
presbyopia,  tv.  1465.: 
causes,  ir.  I46S. 
remedi«l  measures,  Ir.  1466. 
spectacles  for  myopic  and  presbyopic  Titlon,  Ir. 

1466.  1467. 
cylindriciil  eye,  Ir.  1467. 

method  of  detecting  the  defect,  Ir.  1468, 1469. 
Professor  Stokes's  astigmatic  leiis,  Ir.  1468. 
treatment,  ir.  1469. 
Fital  action^  dependence  of,  on  oxygen,  I.  257. 

retention  of  rltaiity  In  some  organised  subttaDcei,  1. 
257. 
laws  of,  lii.  142.    See  LinL 
affinities,  lit  151.    See  Lipb. 
capacity  of  thorax.    See  Thai  ax. 
contractility.    S<«  Contbaciiutt. 
endowments  of  nerres  and  nerrous  centre! ,  Ul.  720  G. 

See  NrarouB  Ststsm,  Physiology  of  the. 
phenomena.    See  Lira, 
power  of  the  organic  world,  L  75, 7& 
-Vital  Statistics,  ir.  1469. 

methods  for  measuring  the  duration  of  human  life,  ir. 
1470. 
mean  age  at  death,  Ir.  1470. 

employed  as  a  test  of  the  sanitary  condltloo  of 

a  nation,  ir.  1470,  1471. 
emplored  as  a  measure  of  the  relaCire  sanitary 
condition  of  English  counties,  cities,  towns, 
of  town  and  country,  and  of  the  sereral  dia- 
tricts  of  large  cities,  ir.  1471. 
used  as  a  test  of  the  sanitary  condition  of  dif- 
ferent classes  of  persons  inhabiting  the  same 
town  or  town  district,  ir.  1472. 
employed  as  a  measure  of  the  scnlunr  state  of 
different  classes  of  society,  and  of  toe  mem- 
liers  of  different  professloni,  without  refer- 
ence to  their  place  of  lesidenc^  ir.  1473. 
rate  of  morulitr,  ir.  1473. 
expeeution  of  l)re,  Ir.  1474. 
mean  duration  of  life.  Ir.  1474. 
probable  duration  of  life,  Ir.  1474. 
VitaUt^,  dormant,  or  tnactire,  Hi.  141 .  154. 
dormant  ritalitr  of  seeds,  egffs,  ftc.,  ill.  155. 

length  of  time  during  which  the  dormant  rUality 

may  be  preserred, lii.  155. 
dormant  rlullty  of  seeds,  lii.  lAfiw 
ofeggs,iii.  156. 
agents  which  destroy  the  ritality  of  seeds  and 
eggs,  and  are  calculated  to  produce  Important 
changes  in  their  structure  and  composition,  iii. 
15r.. 
dormant  ritality  of  plants  and  animals  that  hare  at. 

tained  beyond  the  embryo  condition,  lii.  I5€b 
preserratloii  of  dormant  ritalitr  due  to  ihe  maintenanoe 

of  normal  constitution,  lii.  157. 
suspension  of  rital  action  under  other  rircamstancet, 
hi.  167. 
hibernation  of  plants.  111.  157. 

of  animals,  lii.  157. 
animals  enclosed  tn  rocks  and  trees,  fU.  IM. 
syncope,  iii.  159. 

suspension  of  rital  action  in  parts  of  the  human 
body,  ill.  159. 
the  **  Atomic  theory  "  of  Dr.  Daubeny  qnoted.  111.  159. 
FUeitme  membrane,  structure  of,  in  rarlous  animals,  s. 
[133].  [137]. 
chemical  composition  of,  a.  [141]. 
See  Ovum 
rttrlims,  relk,  or  yolk,  s.  3.    See  Orun. 
VUreami  humntir  of  the  rye,  ii.  191. 
c-uial  of  Petit,  ii.  19^ 
chemical  composition,  II.  192. 
corona  ciltaris,  ii.  liii. 
rfrrrra  nasua.  or«ans  of  voice  of  the,  ir.  I4M9. 
J'nfrrtdiB,  or  palmHrats,  dentition  of  the,  ir.  911. 
Fivipartma  aniniali.  i.  146. 

genrrAtion,  ii.  424. 
r*iee  di  trsta,  or  falsetto  roice,  ir.  1483. 
VoiCB,  It.  1475. 

dcfinlMon,  ir.1475. 

the  roice  in  infsncr,  I.  70. 

ponnim  Adanii.  projection  of  the,  i.  70. 
In  old  age,  I.  79. 
moJiflcatlons  of  the  human  voice,  ir.  1475. 
org»n«  of  voice.  I?.  H75. 

ribratory  morements  of  the  rocal  organs,  Ir.  1475. 
147Gl 
experiments,  1477. 
ri'al  »(;itr  of  the  ro<  al  liftaments,  ir.  I4<(0. 
infliuMo>  of  fHriation*  in  the  hyxrometrirand  ther- 
momrtrlc  ft  ites  of  the  air  on  the  pitch  of  the 
Toico,  It.  IKl. 
allpK**^  anaioffi  between  the  act'on  of  the  rocal  lU 
irn'ncnt<.  ami  ihmt  of  the  reeds  of  musical  lottru- 
mrnu   It.  rm. 
thf  f«U<rtio.  or  roce  dl  testa,  Ir.  I4*<3. 
Influence  of  the  et>  gl>Jiti«  oa  tlte  voice,  Ir.  1435.         J 


cstasa- 


l». 


VotcB  ~  comiiHmed, 

art  of  singing,  ir.  14S.1. 

musical  rarleties  of  the  hi 
action  of  the  rocal  organs  In 

I486, 
effects  of  the  lesion  of  th« 

feebling  the  roioe,  iii 
reasons  why  persons  bom  deaf  tie  alsa 

1I73L 
weakness  of  the  roiee,  a  sign  of 
L800. 
comparatire  anatomy.  Ir.  1486. 
Mammalia,  ir.  14H6. 
Quadrumana,  Ir.  14S7. 
Cheiroptera,  ir.  14H8. 
Insectirora,  ir.  1489. 
Carnirora,  ir.  ItliO. 
Marsupialia.  ir.  1491. 
Rodentia,  ir.  1491. 
EdenUta,  ir.  1492. 
Pacbydermata,  ir.  149L 
Rnminantia,  ir.  1494. 
Cetacea.  ir.  1494. 
Birds,  ir.  149.11 

epiglottis,  Ir.  1493. 
rlma  glottidls,  ir .  1 495. 
muscles,  ir.  1496. 

larynx,  superior  and  Inferior,  Ir.  14!C 
bones  of  tne  inferior  larrvx,  ir.  1496. 
membrana  tympanifonnis.  Ir.  1497. 
arytenoid  cartiUge,  ir.  1497. 
trachea,  ir.  15(10. 

phreiologr  of  the  roice  <d  Urda.  Ir.  I 
Bepiilfa.  ir.  1501. 
Saoria,  ir.  ISfll. 
Chelooia,  Ir.  1502. 
BatracMa,  ir.  1502. 
OphidU,  ir.  150L 
lusecta,  ir.  1503. 

bulling  or  humming  of  Inscets.  Ir.  IML 
rocal  muscles  in  comparatlTe  aoatooiy,  iii  344. 
Votfg,  water,  aaatoay  of  the.  ir.  370,  ef  arw. 
yolitauifa,  Weberiao  organ  In.  ir.  1417. 
VoUtiom^  Um  corpora  striau  Che  cvntra  of.  Hi.  m  L. " 

E. 
rofeocMte,  a  family  of  PolygaMrte  anteala»  Ir.  3. 

characters  of  the  family,  ir.  3. 
FoNog  clobotor.  Ir.  6. 

moae  of  generadon  of,  il.  407.  4SS. 
Vomer,  or  ploughshare  bone,  i.  726 1  U.  213 ;  fiL  7A. 
bordrrs,  ii.  213. 

1.  superior,  II.  213. 

2.  anterior.  Ii.  213. 

3.  Inferior,  IL  213. 

4.  posterior,  IL  113. 
coonexioni,  IL  213. 
derriopment,  II.  213. 
structure,  ii.  213. 
surfaces,  ii.  213. 

1.  right,  Ii.  213. 

2.  left,  II.  213. 
Fowi4Ung,  act  of,  s.  3l& 

causes,  ii.  26;  s.  316, 317. 

iorerted  action  of  the  refirphagns  In,  UL 
Forl^trOa  conrallaria,  Ir.  897. 

cyathina,  Ir.  7. 

microstoma,  mode  of  rcpradoctien  of.  t.  •. 
Fortieeli^,  their  power  of  coaUaction,  Ui.  Stt. 

mode  of  generation  of  tba,  Ii.  4(17. 

the  rorticella  an  illuMratloa   of  tiM 
exists    in  the  reprodoctire  ftectfte 
animal  and  regetaUe  klngdoma,  s.  2 
ForUeeiUnidm  (beU  anlmalculaa),  a  f^nlly  nf  Fat 
animals,  Ir.  4. 

characters  of  the  finnOy,  ir.  C 
Fti/Mi.  the,  s.  706. 

TM/MMitenne  canal,  §.  706.     8e«  Ft 
I  iita»>raginal  glands,  a.  712. 


Wm4mg  Mrds  (Grallatores).  cbi 
H'atkiHg  power  of  man,  hi.  499. 

tables  of  the  mea.ore  of  the  lacllMesosi  «C  the  i 
rarlous  modes  of  pregression,  tii.  40i. 

estimate  of  forces  empluyrd  In  walking,  HI. 

principles  opon  which  walking 


471. 
ITtffrsH  ( TricbeclMis  rosmarusV,  daotitinD  of  tl 
iranw-blooded  anisaals,  tempera>ure  of .  as  e» 
rold>l>looded  anImalsL    See  Hbat.  Ami  mat- 
Wmrt-koni  ( PhacM-botnn)  of  AfHca.  teelih  of  i 
If  nrfa  on  lingers,  11.  .'^ak. 

warty  excrescences  of  the  anus.  I.  196. 
IF«ip«  ( Vespidw).  haMuof  H.  MX 

their  habitations,  and  mode  In  whtrh,  ani 

which,  they  are  cotistmcied  id.  11. 
P'tcumailc  apparatus  of  the  feet  vf  wa^a,  41. 
g-»ideo  «A«|>«  (Chr|«ldkl«),  It.  >»«. 
bablu  of,  il.  9G6. 
Wiute  of  the  orfaaisn  of  anlaala*  t.  381. 3M. 
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IVater  in  the  composition  ofthf  blood,  i.  410. 

removed  from  living  bodlM  by  the  lUn,  \t.  456. 
pretsure  of  water  on  ttthea  at  variout  deptbi,   ill. 
418. 
resistance  of  water  to  animal  progrcMion,  iii.  413. 
431. 
Importance  of  water  aa  an  alimentary  conatitiieiit,  •• 
3m7. 
mode  of  aqueoui  action  on  the  Tarioui  organa,  t. 

3H7, 
quantity  of  water  contained  In  the  variona  klndi  of 
food  ordinarily  made  use  of,  i.  38& 
ioond  transmitted  by,  ii.  666. 
WttUr-beetlea,  11  »G0. 

characters  of,  ii.  8(30. 
Water^rtuh^  or  pyrosis,  cautet  of,  ill.  760, 
H'airr-cfUt  of  the  camel's  stomach,  s.  .V17.  536. 
tt'tUir-rat  (Arricola  ainphibius),  I  v.  Bs'j. 

litbernAtinn  of  the.  il.  7'>4.     S«h«  HiBftRi«ATloif . 
JVnlfr-scorvion  ( Nepa  cinorea),  il.  8f 8. 
IViitfr-nuJcei  (Ilydrupbyli;,  mode  of  progression  of  the, 

)ti.  AM. 
Jt'atrr-spider,  instinct  guiding  the  formation  of  her  singular 

habitation.  Hi.  9. 
IVdWrp  vapour  exhaled  from  the  lungs,  II.  140. 
Wiu  o(  the  eiir.     Sec  CRRUMBif ;  Ubaring,  Oxoan  or. 
IVtusfl  tribe  (MuBtcliila*).  dentition  of  the,  iv.  913. 
HWnit,  its  ravages  in  granaries,  il.  863. 
Weight  of  ttie  human  t>ody  at  diflterent  ages,  1.  74. 
lt'h,iU$,  1.  562,  ei  $eq. 

spouting  Apparatus,  i.  580. 
brain  ol,  iil.  69a 

absolute  weight  of  the  brain  of  the,  ill.  661. 
chemical  characters  of  wh.ile  oil,  Ii.  233. 
Toi-al  organs  and  voice  of  whales,  iv.  1494,  1495. 
Si-e  Cbtacra. 
}yhaTton:»  durt,  iv  424. 

IVhtiti,  rauie  ol  the  ear.cocklp  or  purples  In,  il.  1  IS. 
}yu.  rl  animalcules,  Rcnorativo  or^us  of,  iL  410. 

dormant  vitality  of,  iii.  1.^7. 
fi'fitriwies^  Sticietles  of,  iii.  16. 
fyfitstif-bon^t  or  huckle*b(>no.    See  Coceyjr. 
ly/i'tf  of  the  eye  (tunica  albughiea).  ii.  174. 
ft/ti/r  matter  of  the  nerves,  iii.  566.  640.  654.    See  Nan- 

\»rs  Cbntbis. 
HVi//(*  spots  on  the  heart,  11.  644. 
in  the  coats  of  arteries,  iv.  87. 
f  u*)fttance  of  nerves  of  Schwann,  lit.  SOS ;  iv.  1 140. 
sw<  lllni;  of  the  ribow-jolnt.  11. 71. 

or  chronic  strtimous  arthritis  of  the  liner,  ill.  60. 
anatomical  characters  of  the  duease,  iii.  6'i. 
first  stage,  ill.  60.  62. 
second  stage,  iii.  61, 62L 
prognosi<,  til.  61. 
symptoms,  ill.  60,  61. 
of  the  wrist,  iv.  1534. 
Wh'ilow,  false,  11.  5^8. 
ly'tt/tt's  views  of  the  physiology  of  the  nenrooa  system,  ill. 

721  B. 
WiUit,  circle  of.  III.  673.  70S. 

lateral,  or  posterior  comraunlcnting,  branch  of  internal 
c-irotid  artery  of  Willis,  i.  A'jri. 
trtfson*$  muscles,  Iil.  W2. 
fyiHg$  ol  intiH'ts,  il.  419.  .'>30.  924. 

articulations  of  the  wings,  II.  926. 

fllcofthe  wings,  ii.  92H. 

ncuradon,  or  distribution  of  the  trachev  in  the 

wing*,  ii  9*i6. 
origin  and  development  of  the  wings.  Ii.  925. 
table    showtt));  the  areas  of  the   wings   and  the 
«ci»;ht  of  ttie  body  hi  various  species  of  insects, 
ill.  424. 
nf  bird*,  iii.  421. 
Winking,  action  of  the  orftlds  in,  111.  79. 
II  rnsioir,  foramen  of,  I.  fi"! 
Winter  egg,  or  hibernmliig  ovum,  t.  [I17j.  [119].  [127], 

ri'i**].    JSoe  Ovum. 
Htre-trorm^  ii.  861. 

i.iT.iffos  of,  in  mead'iws  and  corn-flelds,  II.  861. 
W<'fr-J'shy  dental  apparatus  of  the,  ill.  978. 
ft'  tti  m  IwMlir*,  iv.  Wl ;  ■.  594. 

W -t'th.      S«"e  I'TBHl'S. 

Jt'if  ittftai,  characters  of  the,  ill.  267,  et  arf. 
fyombat^  tiigestive  organs  of  the,  s.  3(»4. 

pi  Ivla  of  the,  s.  160. 
/f  uwe'ii,  tirpravtty  of.  among  the  ancients,  11.  6^6. 
ff  H}i-tnouu,  hibernation  of  the,  ii.  764.    Seo  Hibcrna- 

I  1 1  IN'. 

H'.i  >-/j>ccktr$t  mode  of  dirablng  and  apparatus  for  prchen- 

tiioii,  iii.  451. 
IV  >rjniana  oss^    See  CaANirx. 
n'ortMM  (Annelida),  digestive  organs  of  the,  t,  297. 

curth-worms,  organs  and  mode  of  progression  of  the, 
iii.  441. 
ova  of,  s.  [117]. 

liiminotisnest  of  the  earth-worm,  til.  196. 
p.tra»itic.    See  ENTfUoA. 

found  in  the  liver,  ii».  196.    S»»e  LiVBi  —  F.ntoioa. 
%\\  untis  of  arteries,  cannon-shot  and  gun-shot.  i.  2/7. 
of  the  cornea,  II.  177. 
of  the  diaphragm,  II.  6. 
»r  atf.-.  teeth  of  the,  ill.  978. 

^t'pp. 


Wrftbcrg^  nerves  of,  1. 360. 

cutaneous  nerve  of,  iv.  756. 
Wbist-Joint.  iv.  1505. 

normal  anatomy,  iv.  150\ 

bones  whicn  constitute  the  wristojolnt,  iv.  1505. 
radius.  Iv.  150n. 

icaphoid,  semilunar,  aud  cuneiform  bones  of 
tne  carpus,  iv.  1^06. 
nVtfsl-Jolne,  triangular  cartilage  of,  1.  M9. 
mobilltyofthc.  I.  «6. 
ligaments,  iv.  1506. 

anterior  radio-carp*l«  !▼•  l^^* 

posterior  radio-carpal.  Iv.  1506. 

external  lateral  ligament  of  the  wrlit-Jolnt,  iv. 

1507. 
Internal  lateral  ligament,  iv.  1507. 
synovial  membrane,  iv.  1507. 
mechanical  functions  of  the  wrist-Joint,  Iv.  1507. 
abnormal  anatomy,  iv.  1 5()8. 

congenitiil  dislocations,  Iv.  1!V08. 

cases,  Iv.  1508,  1509. 
accident,  iv.  1513. 

dislocations  of  the  wrist,  and  nrljrbbourliig 
radlo-ulnararilculatlons.lv.  1313. 
of  the  bones  of  the  forearm  backwards, 
with  displacement  forwards  of  thccarpus, 
iv.  1514. 
luxations  of  the  lower  extremity  of  the  ulna, 
iv.  1514. 
of  the  lower  extremity  of  the  ulna  at  th« 

wrist -Joint,  backwards,  iv.  1515. 
forwards.  I  v.  1515. 
of  the  bones  of  the  carpus,  iv.  1516. 
fractures  of  the  lower  extremity  of  the  radius, 
in  the  Immediate  vicinity  of  the  wrist- 
Joint,  iv.  1516. 
symptoms,  Iv.  1M7, 
diagnosis,  iv.  1518. 
anatomical  character  of  the  fracture,  Iv. 

15-20. 
of  the  lower  extremity  of  the  ulna,  Iv. 
1521. 
diij unction  of  the  lower  epiphysis  of  the  radius, 
iv.  1521. 
cases,  Iv.  1531. 
disease,  Iv.  1533. 

acute  arthritis  of  the  radio-carpal  and  of  the 

inter-carpal  articulations,  iv.  1523. 
chronic  strumous  arthritis  of  the  wrist,  or 
white  swelling,  iv.  l'^24. 
anatomical  characters  of  the  disease,  iv. 
1525. 
chronic  rheumatic  arthritis  of  the  wrist,  iv. 
1526. 
anat«>mlcal  characters,  I  v.  1527. 
synoTial  tumours  of  the  region  of  the  wrist, 

Iv.  1528. 
morbid  condition  of  the  synovial  bursa  of  the 

flexor  tendons,  iv.  1528. 
painful   crepitation   of  tend'ms   around   the 
wrUt,  Iv.  ISfJ. 
surgical  anatomy  of  the  wrist.    See  HsMn. 
wrist-Joint  contrasted  with  ankle-joint,  1. 154. 


Z. 

Xantkie  oxide  (vanthin)  cilculus,  Iv.  80. 
Xttntkoproteie  acid,  Iv.  164. 

Xantkims  races  of  man.    See  VAaiCTiRa  or  Mai«ei5D. 
Xiphiaa  gladiu*,  I.  115. 

Xipkofd  appendix,  or  entlform  cariilage,  iv.  1023. 
osslflcation  of  the,  iv.  IU34. 


Y. 

V.fA/ipcrf  cartilage  of  pelvis,  s.  117.  120. 
S'apockf  or  fresh-water  oponsiim.  Hi.  V6|. 
1  a<ris/«g,  prob4ble  causes  of,  I  i.  722  K. 

synifiathy  in,  Iv.  H.Vi. 

influence  of  on  paralytic  limbs.  Mi.  40. 
IVasZ-ptant,  m«Mle  of  reproductl<m  of  the,  s.  724. 
IVtt.  yotk.  or  vitellu«.  ol  egg,  a.  3.  68.    See  0«i  m. 

yolk-mass.  s.  [86]. 
YoutM.  periods  o'.  at  which  the  animal  beat  diflV'rs  f'lim 
that  of  the  adult  age,  ii.  66J. 


Z. 

Zemlam^trg,  New,  physical  characters  of  the,  iv.  1362. 

portrait  of  a  New  Zealander,  Iv.  1362. 

causes  of  the  tendency  to  extinction  In  the  aboriglnf  s 
of.  iv   1341. 
Zrhra,  the  (P.quus  cebra),  Iv.  714. 
Z'pkrouia,  a  genui  of  Myriapoda,  III.  516,  et  »fq. 
Zt'pkrtmtatLt,  a  family  or  Myriapoda,  III.  546,  rt  $eq» 

characters  of  the  family,  ill.  546. 
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ZoanthiAe,  a  family  of  Polyplfera,  iv.  19. 
chafncten  of  the  family,  iv.  19,  SO. 
genera  of.  It.  20. 
Zoantktu  (Cuv.).  Actloia  lociaU  (Ellis),  a  gcnot  of  Poly- 

pifera.  It.  20. 
Ztnr  and  ^vxn,  meaning  of  the  terms,  as  applied  by  the 

Greeks,  ill.  143,  note. 
Zona  pellucida,  or  external  timic,  of  OTom  of  Mammalia, 
s.tei3]. 
contents  of  ovum,  or  parts  within  the  sona,  s.  [MTI. 
Zonula  membranacea  laminse  spiralis,  s.  sona  ValsalTS,  u. 

534. 
Zoophjftett  organs  of  circulation  In,  i.  651. 

llkt  of  Zoophytes  possessing  the  property  of  luminoas- 
ness,  ill.  IM. 
ZooMperrngf  or  Spermstosoa,  U.  112.    See  Entozoa  ;  Sper- 

maitrxoa. 
Zoopkaga,  tribe  of,  characters  of,  L  563. 


Zoo^om,  reprodoetlnn  by  meaas  oC  •-  ttt. 

OrcnOM,  VlGBTSBLB. 

of  the  two  kinds  of  sooepores,  s.  fttS. 
Zottera  marina,  mode  of  ongin  and  early  dreoloj 

the  embryo  to,  s.  SSOi 
Zifipumaee^^  mode  of  reprodocCioB  ef  that  t.  Sit. 
^/eoesa,  1. 749. 
Zygomatic  fossa,  1. 717. 
gaoglloos.  U.  sn. 
process  of  temporal  bone,  1. 734. 
or  superior  border  of  Che  rami  of  the  Wwcr  )aw,  iL  SI4. 
surface  of  superior  maxillary  booca,  tt. 
Zygomaticm  roejor  muscle,  11.  tlA. 
relations  and  action,  ii.  224. 
minor.  Ii.  2S4. 

relations  and  actions,  ii.  224. 
ZMomolOb-maxillary,  or  external,  surboa  of 
ii.  210. 
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